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Ocular morbidity, visual impairment and its association with social factors in
children attending primary healthcare services for any health-related problem
in Pavagada, India — A health facility-based cross-sectional study

Vasudha Kemmanu'?, Piyush V Naresh?, Catey Bunce', Keerthi P Hudedagaddi’, Abhishek D? Chandrakala G R?,

Richard Bowman', Aeesha N | Malik’

Background: Primary eye healthcare in India has potential for improvement; enhancing it can play
a role in universal health coverage, integrated people-centered eye care, and reducing the burden on
overloaded secondary/tertiary facilities. Purpose: To assess the unmet need for primary eye care services
in Pavagada taluk, Karnataka, India, by estimating ocular morbidity, blindness, and visual impairment
among children <18 years, attending primary health centers for any health-related issue, and to examine
their association with social factors. Setting and Design: Health facility-based cross-sectional study in
primary health centers in Pavagada. Methods: Trained ophthalmic technicians used E charts, red reflex
testing, and external examination to screen. Patients with vision <6/9, abnormal red reflex, or external
examination were referred to the base hospital. Statistical Methods: The data was analyzed using STATA17.
Results: Of 965 patients screened (mean [SD] age 6.87 [4.97] years), 125 were referred to the base hospital;
seventy-two (57.5%) reported. The unmet need was 54% (39/72). Only 9/39 (23%) had major ocular
morbidity necessitating secondary/tertiary care. Ocular morbidity was 8.60%, with uncorrected refractive
errors predominant (6.84%). Visual impairment rates were lower among children of mothers with 8-12 years
of education (13.64%), housewives (7%), upper-middle-class (0%), compared to those with no formal
education (25%), non-agricultural laborers (29%), middle (22%), lower-middle class (17%), respectively.
Conclusion: Pavagada taluk has a significant unmet need for primary eye care services. Addressing this
requires improving infrastructure, manpower, and training at existing health centers to provide primary
eye care services and alleviate the burden on secondary/tertiary care facilities.
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The Lancet Global Health Commission (2021) emphasizes
the importance of integrating pediatric primary eye
healthcare (PEHC) into general health services."! PEHC is
important because: (a) though only 3% of the world’s blind
population are children, the number of ‘blind person years’
resulting from childhood blindness is second only to age-related
cataracts.” (b) Conditions like vitamin A deficiency, measles,
prematurity, congenital rubella syndrome, and meningitis,!
associated with blindness also cause child mortality; (c)
Childhood blindness affects psychological, educational, and
socioeconomic aspects and extends into adulthood.”! Early
treatment is vital because of amblyopia, which can only be
treated in early childhood.’! PEHC enables early detection
of eye diseases, as primary health workers regularly interact
with children for immunizations, vitamin A supplementation,
and growth monitoring.!! To date, there is no data on the
prevalence of ocular morbidity (OM), blindness, and visual
impairment (BVI) in children attending primary health centers.
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However, a recent study by Kalita RI et al.,"!in six vision centers
of a tertiary eye care hospital, in southern India, says that only
1/5" of the patients need a referral to the tertiary center proving
that providing primary eye care services in PHCs can help in
decreasing the burden on the secondary/tertiary eye care.

Objectives

1. To estimate the prevalence and causes of OM, BVI in
patients <18 years attending primary health center (PHC)
Lingadahalli and community health center (CHC) YN
Hoskote, over a period of one month, for any health-related
problems (fever, diarrhea, immunization, etc.), in Pavagada
taluk in southern India.

2. Investigate the association between BVI and social
factors (education, occupation of the mother, and
socioeconomic status) in the above population.
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Methods

Setting

Two primary health centers in Pavagada, a socio-economically
and educationally backward taluk in Tumkur district, Karnataka,
with a projected (2021), mostly rural (88.4%) population of 250,630.
The study was conducted between July 6 and August 10, 2023.

Ethics approval

Taken from the London School of Hygiene and Tropical
Medicine and Indian Institute of Health Research and
Management, Bangalore (as an independent ethics committee);
state government permission to conduct the study in the public
health facilities.

Study design
Health facility-based cross-sectional study.

Participants

Children <18 years of age, attending one PHC and one CHC
for any health-related reason, over one month (July 6-August
4, 2023). Those aged above >18 years of age and children with
acute illness were excluded.

Primary outcome

Prevalence and causes of OM and BVI by age and gender and
associations between social factors and BVI were examined,
comparing lower, middle, and upper socioeconomic groups.

Sample size calculation

The most common eye disease in a study conducted in vision
centers in South India” was conjunctivitis (prevalence of 26%),
which was taken as the prevalence for reference. With a 95% level of
confidence, 5% precision, and 10% anticipated loss, the sample size
was calculated as 329 (CI 21-31), using the Scalex SP®! calculator.

Study size

Since the study period was one month, 965 eligible children
were screened over that period, giving us an estimate with
greater precision.

Data collection: [Fig. 1]

Human resource and training

Two final-year Diploma in ophthalmic technology (DOT)
students and a General Nursing and Midwifery (GNM)
professional were provided a detailed briefing through a
PowerPoint presentation outlining the study’s aims and
objectives, by the principal investigator. Hands-on skills in the
assessment of vision using the E chart, red reflex examination
with the direct ophthalmoscope, external examination of the eyes
with torch light, and the use of a pre-designed questionnaire and
evaluation form were taught, supplemented by a PDF guide
detailing consent procedure, questionnaire administration,
vision assessment techniques, and referral protocols. A week
after training, they conducted screening in the two PHCs.

Consent

The nurse briefed parents/caretakers about the study and
obtained consent. llliterate parents had their signatures witnessed
by an impartial observer (a relative of another patient). Children
aged >12 provided assent by signing the child assent form.

Demographic data and history

Each child had a unique identification number. The OTs
recorded demographic data, education, occupation of the

mother, socioeconomic status using the modified BG Prasad
classification! — 2022, preterm history, vitamin A prophylaxis,
reason for accessing healthcare, previous eye examination, glasses,
eye surgery, and parental consanguinity.

Vision screening

A vision assessment was performed with an E chart
at 3 m distance, with glasses, if the child was wearing
glasses (presenting visual acuity). Children not able to
understand the E chart/younger children were assessed for
their ability to fix and follow a small toy. A red reflex test
was performed with the direct ophthalmoscope followed
by a basic torch light examination to look for the presence
of microphthalmos, buphthalmos, drooping eyelid, squint,
nystagmus, redness, discharge, watering, corneal opacity,
cataract, abnormal pupil size, coloboma, or other abnormalities.

Criteria for referral

Preterm birth, wearing/advised glasses, prior eye surgery,
eye problem in parents/sibling, visual acuity <6/9 in one/both
the eyes, cannot fix/follow toy, abnormal/dull red reflex or
abnormality on torch light examination. Parents were informed
that the treatment would be free of cost.

Examination in the base hospital by the pediatric ophthal-
mologist

Vision assessment with pediatric chart, dry refraction, Hirschberg’s
and cover tests, slit lamp examination preceded pupil dilation with
2% homatropine for a dilated refraction and fundus examination.
Hypermetropic and astigmatic children were scheduled for PMT;
myopic children received glasses on the same day after dilated
acceptance. Eye drops and glasses were provided free.

The measures taken to improve the response rate — reminder
phone calls, transport arranged from the CHC to the base hospital,
and pediatric ophthalmology team visits to CHC on some days.
Definitions in the study
Ocular morbidity (OM)

Eye conditions requiring clinical intervention and follow-up.%!

Blindness and visual impairment

Presenting visual acuity (PVA) in the better eye for all

categories. Blindness: PVA <3/60, severe visual impairment:

3/60 to <6/60, moderate visual impairment: 6/60 to <6/18 and

mild visual impairment: 6/18 to < 6/12.1']

Refractive error

Children >5 years: Myopia: >-0.5 dioptres (D), hyperopia:

>+2D, and astigmatism: >0.75D after a cycloplegic refraction.!"?
Children <5 years: Myopia: >-2.5DS, hyperopia:>+3.5DS and

astigmatism: >1.5D.["!

Premyopia: Spherical equivalent of >-0.5DS and <+0.75 D,
in children aged <6 years.["!

Congenital nasolacrimal duct obstruction (CNLDO)

Failure in the nasolacrimal duct drainage system and presenting as
epiphora.ls!

Pediatric cataract

Lens opacity due to any etiology and causing vision <6/9.0¢!

Anophthalmos
Complete absence of the globe with intact ocular adnexa.!”!
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Questionnaire
(:3 Y Redistration d Consent taken by administered
,¥\ L"‘T; = —edistrationdone B the trained GNM === by the ophthalmic
e rm by the PHC staff (nurse) technician.
Patient entry
into the PHC

Criteria for referral to
base hospital
VA <6\9 or does not fix
and follow toys.
Abnormal red reflex
Has undergone eye
surgery or
wears glasses.
Presence of any eye
abnormality

Vision screening
Done by ophthalmic
technician.
== Visual acuity test by E chart
at 3 m. Red reflex with
direct ophthalmoscope
External examination with
torch light.

Referred children
seen by pediatric
Ophthalmologist in
the base hospital.

Figure 1: Shows the flow diagram of the methodology of the study

Microphthalmos

A small globe with a corneal diameter <10 mm. Corneal size
alone was used to make a diagnosis since an ultrasound
measurement of axial length was not possible."”!

Uveal coloboma
Notch, gap, hole, or fissure in the iris, and/or chorio-retinal layer."!

Amblyopia

Visual acuity <6/12 in one or both eyes, due to abnormal
binocular interaction and/or pattern vision deprivation with
no apparent organic lesion, which could be corrected by
appropriate treatment.!*”!

Strabismus

Misaligned visual axis causing an outward, inward, upward,
or downward deviation of either eye.

Retinal degenerations or dystrophies

Inherited photoreceptor and/or retinal pigment epithelial
dysfunction.

Ptosis

Drooping upper eyelid with narrowing of the vertical
palpebral fissure.*!

Unmet need

Unmet need is defined as the portion of a population that
has OM but has not received appropriate care, intervention,
or treatment. Unmet need = (number of children with ocular
morbidity) — (number of children treated for that condition).

Socioeconomic classification (BG Prasad classification):"!

Upper (28397 INR/head), upper-middle (4156-8396), middle (2460—
4155), lower-middle (1272-2456), Lower (<1272).

Data management and statistical analysis

Data imported from Excel to STATA17. Baseline characteristics
are summarized using means and standard deviations
for normally distributed quantitative data (as assessed by
inspection of histograms), medians and interquartile ranges
for non-normally distributed data, and numbers/frequencies
for categorical data. Prevalence of OM and BVI were calculated
using percentages. Baseline characteristics were compared
between referred individuals who attended the examination
versus non-attendees and between those reporting eye
problems versus those who did not, using appropriate
statistical tests (Chi-square test, t-test, Fisher’s exact test).

Results

Nine-hundred-and-sixty-five children were screened. Four

had missing data. Of 961, 125 (13%) were referred to the base
hospital; 72/125 (57.6%) attended evaluation.

Baseline characteristics and demographic profile of patients
attending the health centers: [Table 1]

The mean (SD) age was 6.87 (4.97) years; 53% were males.
Most mothers (62.26%) completed 8-12" standard were
housewives (48.06%) or non-agricultural laborers (43.34%). The
middle class was 68%); 65% traveled <5 km to the health center.
About 49% of the children were born out of consanguineous
marriages.

Only 31 children (3.23%) sought eyecare at the PHC; 21 were
referred, but only 8 (38%) followed up. Of the 72 children seen
at the base hospital, 35 (48.61%) reported eye problems, yet
only 5/35 (14.29%) had prior eye exams.

Comparison of those children that came for evaluation vs
those that did not:

Seventy-two out of 125 (57.6%) visited the base hospital.
Due to 42.4% dropout, a comparison between attendees and
non-attendees was made to establish whether there was any
association between attendance and each of the demographic
factors (age, distance traveled, gender, maternal education
and occupation, socioeconomic status); attendees were slightly
older (7.4 vs 6 years) which was not statistically significant in
this data set (P = 0.07). Similarly, although the mean distance
of attendees was 5 km and that of non-attendees was 4 km,
this was not statistically significant (P = 0.1). No significant
differences were observed in other parameters (gender,
maternal education and occupation, socioeconomic status).

Comparison between children reporting eye problems versus
those who did not, among those evaluated at the base hospital

Strong evidence of association was found only for age. Older
children (8.34 vs 3.34, P = 0.001, student t-test) reported more
eye problems. No significant differences were observed in other
parameters.

Visual impairment and blindness: [Table 2]

Most children (83.33%) had UCVA/PVA of 6/6-6/12 in the better
eye, improving to 94.74% after refraction.

Ocular morbidity: Table 3

The most common OM was uncorrected refractive
errors (URE) (52.77%). Premyopia (hyperopia <+0.75DS) was
found in about 11% of children <6 years.

Management

Among the 72, 39 (54.17%) required treatment; 19 (26.39%)
required glasses. Of these, 15 (20.84%) with refractive
errors <3D could have been treated by the PMOA at the PHC.
Twelve (16.67%) needed medical treatment, and 15 (20.83%)
required counseling, for CNLDO, headaches, and premyopia.
Nine of the 39, severe allergic conjunctivitis (four), refractive
errors >3D (four) (with coloboma, pseudophakia and
amblyopia,) and intermittent exotropia (one) required the
required secondary/tertiary care.

Visual impairment, blindness and social factors: [Table 4]

Although the sub-sample size (n = 36) is too small to give
definitive results, trends suggest an association between
visual impairment and socioeconomic status. Children of
non-agricultural laborer mothers had 29.41% VI, while those
of housewives and formal sector workers had 7.14%. VI was
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Table 1: Baseline characteristics and demographic profile
of patients attending the health centers

Parameters Number/
percentage
Age (n=965)
Mean age (SD) 6.87 (4.97)

0-5 years of age 456 (47.25%)
6-10 211 (21.87%)

11-17 298 (30.88%)
Gender (n=965)

Male 510 (52.85%)

Female 455 (47.15%)
Education of the mother (n=954)*

llliterate 10 (1.05%)

No formal education 55 (5.77%)

<8 years 229 (24%)

8 to 12 years 594 (62.26%)

>12 years 66 (6.92%)
Occupation of the mother (n=953)*

Housewife 458 (48.06%)

Agriculture 29 (3.04%)

Non-agricultural labor
Formal sector (teacher, bank, etc.)
Petty trade

Socioeconomic status of the family (B G Prasad
classification) (n=945)*

Upper class — =8397 inr/head
Upper-middle-class — 4156—-8396
Middle class — 2460—4155
Lower-middle class — 1272-2456

413 (43.34%)
42 (4.41%)
11 (1.15%)

2 (0.21%)
216 (22.86%)
643 (68.04%)

76 (8.04%)

Lower class — <1272 8 (0.85%)
Distance from home to health center (km) (n=962)*

Range 0.5-65.9 km
Median 3.26 km
<5km 626 (65.07%)
>5t0 10 km 266 (27.65%)
>10to 15 km 54 (5.61%)
>15t0 20 km 7 (0.73%)
>20 km 9 (0.94%)

*n is variable because a few data are missing in some children. The
proportions are the percentages of the total whose data is available

mainly observed in the middle and lower-middle classes, with
no cases in the upper-middle class.

Discussion

Baseline characteristics, demographic profile, and socioeco-
nomic status

Our study stands out as it is the first in India to investigate
OM in children at primary care public health facilities, which
are frequently utilized by economically disadvantaged
populations.*) This cohort shows a predominance of middle-class
families (68%), with low representation of the lower (0.85%) and
upper class (0.21%). Pavagada reports that 10-16% population is
below the poverty line.! While the upper class tends to access
private healthcare, constraints may limit the lower class’s access

to care. Further research through a population-based study is
necessary to explore this issue in depth.

The gender distribution was nearly equal in this
study (M:F = 53:47), contrasting with tertiary eyecare centers
where males dominate. Khanna RC et al.,? and Manna S et al.?4
feel that females may benefit more from primary care services
due to their ability to leave household duties for check-ups,
especially when it is <5 km. Studies in tertiary eyecare centers on
pediatric cataracts in southern'®' and Eastern India®! reveal male
dominance (66:34 and 58:42, respectively) likely due to financial
constraints and decision-making dynamics favoring boys.

Despite reminder calls, transport assistance, and free
services, only 57.6% (72/125) attended evaluation at the base
hospital. No difference was observed in gender, maternal
education, occupation, or socioeconomic status between
attendees and non-attendees. A study conducted in Pavagadal*’!
in 2009 had a response rate of 42%. In our study, most parents
were upset by the reminder phone calls, since they felt that
their child did not have any eye problem, similar to a previous
study in this region where parental inability to detect problems
was a major barrier to pediatric eye care access.®!

Only 31 (3.23%) children came to the health center seeking
eyecare; but 35/72 (48.61%) children who had come to the base
hospital said that they had an eye problem. It appears that
children with eye problems do not seek care at PHCs/CHCs.
In India, PEHC is provided in PHCs (30,000 population) and
CHCs (100,000 population) by a PMOA capable of refractions
and eye disease screening.®! In Pavagada (population —2,50,630),
seven PHCs and two CHCs should sulffice; the problem here is a
lack of manpower and infrastructure. The PMOA visits the PHC
weekly and CHC twice weekly, does not have a retinoscope, and
relies on trial-and-error for refractions.

Ocular morbidity and vision impairment

Of the 72 seen in the base hospital, 48 (66.67%) had OM. Since
there were no significant differences in the demographic and
socioeconomic factors between those who came and did not
come for evaluation, assuming a similar prevalence among the
53 non-attendees, the estimated OM in the entire cohort (1 = 965)
is 8.60%. This is higher than the 6.54% prevalence reported in a
previous population-based study®in this area, but less than another
study from Tamil Nadu (10.8%),*" possibly due to differences in
study design and setting. Direct comparisons are challenging since
this study looks at the OM in a general health center.

The most common OM was refractive error (6.84%), allergic
conjunctivitis (0.73%), infective conjunctivitis (0.73%), and
strabismus (0.73%). The most common refractive error was
astigmatism followed by myopia and hyperopia. The higher
prevalence of astigmatism may be attributed to the younger
population in this cohort (30% < 2 years). Astigmatism is more
common in younger children.’ About 1.5% of the children had
premyopia indicating the potential to develop myopia as they
age. Allergic conjunctivitis was the most common morbidity in a
primary vision center in South India.”! This cohort had an equal
number of children with infective and allergic conjunctivitis, which
could be because infective conjunctivitis is more common during
the monsoons. The prevalence of strabismus in this study falls
within the range reported by other studies in South India (0.33-
10.8%).1719%2 Previous studies®®?! from this area have shown
a prevalence of 1 to 0.82% of Bitot’s spots; another study from
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Table 2: The number of children with BVI disaggregated by gender and age group

UCVA/Presenting visual acuity in the better eye (n=36)*

WHO vision category 0-5 years 6-10 years 11-17 years Total Grand total Cause of loss of
Male Female visten
6/6—6/12 (Normal) 3 8 19 15 15 30** (83.33%)
<6/12—-6/18 (mild) 0 1 3 3 1 4 (11.11%) Refractive errors
<6/18-6/60 (moderate) 0 0 1 0 1 1(2.78%) Refractive errors
<6/60-3/60 (severe) 0 0 0 0 0 0 (0%)
<3/60 to PL (Blind) 0 0 1 1 0 1(2.78%) Refractive errors
No PL (Blind) 0 0 0 0 0 0 (0%)
Total 36
Best corrected visual acuity in the better eye (n=19)
WHO vision category 0-5 years 6-10 years 11-17 years Total Grand total Cause of loss of
Male Female visten
6/6—6/12 (Normal) 0 5 13 8 10 18 (94.74%)
<6/12—-6/18 (mild) 0 0 0 0 0 0
<6/18-6/60 (moderate) 0 0 1 1 0 1 (5.26%) Uveal coloboma
<6/60-3/60 (severe) 0 0 0 0 0 0
<3/60 to PL (Blind) 0 0 0 0 0 0
No PL (Blind) 0 0 0 0 0 0
Total 19

*Out of the 72 children seen in the base hospital, visual acuity could be assessed using acuity charts for 36 children only; the rest were too young or not
cooperative. Out of the 30 children in the category of 6/6-6\12 UCVA, 14 children had 6\6 in OU and were not refracted. Three children had 6/9 vision in OU
but were <5 years of age, and hence, visual acuity was normal for age. A total of 13 were refracted, out of which 12 were prescribed glasses (1 had insignificant
refractive error for age). Six children in the vision category <6\12 to PL were also refracted. So, 19 were refracted

central India showed a higher prevalence of 1.4%.5*! No Bitot’s
spots were observed in this cohort, and corneal opacity (0.31%)
was not associated with vitamin A deficiency. Also, only 0.74%
of eligible children did not take vitamin A prophylaxis. The
prevalence of uveal coloboma was 0.21%. Another recent study!”!
in South India showed a prevalence of 0.009%, and previous
studies®™?! conducted in the same area showed a prevalence of
0.18%. The high rate of potentially genetic disorders in this area
could be because of the high rate of consanguinity found in this
study (49%). We did not see any case of cataractst. The prevalence
of pseudophakia and aphakia was 0.21% each. Another study from
South India showed a prevalence of 0.04%,” and the previous
population-based studies®*! showed a prevalence of 0.06%.

In this study, URE were the main cause of BVI. A systematic
review by Wadhwani M et al.’! says that in Indian children,
URE and globe anomalies are the causes of VI and blindness,
respectively. Since this is a health center-based study and not
representative of the population, the findings may be different.

The unmet need (those children that need either optical,
medical, or counseling but did not get it) in the area was 54.17%,
with 76.92% of the required treatment potentially manageable at
the PHC level by the PMOA and medical officer. This highlights
the importance of strengthening PEHC to reduce the burden
on secondary/tertiary care, as demonstrated by Kalita ef al.l”

Visual impairment and social factors

Although the sub-sample size is limited, and statistical testing
does not give us a significant value, the study suggests a
relationship between vision impairment and lower maternal
education, non-agricultural labor, and lower socioeconomic

status. It is well documented™ that maternal education helps
take pro-health measures and thus can help in decreasing vision
impairment. Non-agricultural laborers do not have a permanent
job, usually work in building and road construction sites, and
take their children to work, thus subjecting the children to the
hazards of their occupation (dust, grime, injury). These people
also tend to be in the lower socioeconomic strata of the society.

Limitations

This cohort does not represent the population of Pavagada,
since data on the socioeconomic status shows that the lower
class has been left out. The dropout rate was 42% (72/125).
Of the 72, the visual impairment could be calculated for 36
children only, since the rest were too young to cooperate for
acuity charts. Hence, the sub-sample analysis of VI with social
factors cannot give a definite result.

Recommendations

A population-based study to assess OM and healthcare
access among the lower class is recommended. Enhancing
PHC infrastructure and manpower by training PMOAs to
conduct pediatric refractions and identify sight-threatening
conditions is essential. Partnerships between NGO hospitals
and PHCs can provide secondary-level eye care, with
referrals to regional ophthalmology institutes for complex
cases. School screening programs should offer onsite
refractive services and glasses to reduce school absenteeism.
Awareness of eye diseases can be increased through posters
at public sites and educational videos during screenings. Red
reflex testing should be added to immunization schedules or
mother-child cards for periodic assessment.
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Table 3: The diagnosis of children seen in the base hospital, disaggregated by age and gender

Diagnosis 0-5 6-10 11-17 Total Number Number Prevalence in the
years years years Male Female and % out out of cohort .caf 965 in
of n=72 n=965 % with CI3
Normal 18 2 4 12 12 24 (33.33%) 882 91.40 (89.4, 93.09)
With OM 23 7 19 25 23 48 (66.67%) 83 8.60 (6.91,10.55)
Hypermetropia* 0 11 4 2 3 5 (6.94%) 9 0.93 (0.43, 1.76)
Astigmatism* 121 3 12 16 11 27 (37.5%) 47 4.87 (3.6, 6.42)
Myopia* 0 0 6 3 3 6 (8.33%) 10 1.04 (0.5, 1.9)
Refractive errors 12 4 22 21 17 38 (52.78%) 66 6.84 (5.33, 8.62
Premyopia 7 1 0 6 2 8 (11.11%) 14 1.45 (0.8, 2.42)
Congenital nasolacrimal duct obstruction 3 0 0 1 2 3 (4.17%) 5 0.52 (0.17,1.2)
Allergic conjunctivitis 0 2 2 2 2 4 (5.56%) 7 0.73(0.29, 1.49)
Infective conjunctivitis 2 0 2 4 0 4 (5.56%) 7 0.73 (0.29, 1.49)
Conjunctival nevus 1 0 0 0 1 1 (1.39%) 2 0.21 (0.08, 0.75)
Conjunctival disorders 3 2 4 6 3 9 (12.5%) 16 1.66 (0.95, 2.68)
Corneal opacity 0 0 2 2 0 2 (2.78%) 3 0.31 (0.06, 0.91)
microcornea 0 0 1 1 0 1 (1.39%) 2 0.21 (0.03, 0.75)
Corneal disorders 0 0 3 3 0 3 (4.17%) 5 0.52 (0.17,1.2)
Uveal coloboma 0 0 1 1 0 1(1.39%) 2 0.21 (0.08, 0.75)
pseudophakia 0 0 1 1 0 1(1.39%) 2 0.21 (0.08, 0.75)
aphakia 0 0 1 1 0 1(1.39%) 2 0.21 (0.08, 0.75)
Lens disorders 0 0 2 2 0 2 (2.78%) 3 0.31 (0.06, 0.91)
strabismus 1 (IDS)! 11 2 2 2 4 (5.56%) 7 0.73 (0.29, 1.49)
pseudostrabismus 1 0 0 1 0 1(1.39%) 2 0.21 (0.03, 0.75)
amblyopia 0 11 2 1 2 3 (4.17%) 5 0.52 (0.17, 1.2)

*Refractive errors were diagnosed only if they were significant and needed treatment. fOne child had esotropia in OD with amblyopia with hypermetropia in OU, most
likely refractive accommaodative esotropia. 111 were 3 years of age and glasses were not given. One 3-year-old had 3.75 astig in OD only and was given glasses. The
prevalence in the last column was calculated assuming that the prevalence would be the same for the 53 that did not come for evaluation. lintermittent divergent squint

Table 4: Visual impairment and blindness based on social factors

Social factors

Total number

6/6-6/12

With any impairment (it is the sum of mild,

in each row Normal (n=30) moderate, severe, and blind categories)
Education of the mother*
llliterate 0 0 0
Literate, but no formal education 4 3 (75%) 1 (25%)
<7 std 8 7 (87.5%) 1(12.5%)
8-12" std 22 19 (86.36%) 3 (13.64%)
>12h 0 0 0
Occupation of the mother
Housewife 14 13 (92.86%) 1 (7.14%)
Agriculture 1 1 (100%) 0 (0%)
Non-agricultural labor 17 12 (70.59%) 5(29.41%)
Formal sector (teacher, bank etc.) 3 3 (100%) 0 (0%)
Petty trade 1 1 (100%) 0 (0%)
Socioeconomic status of the family
Upper class — =8397 inr/head 0 0 0
Upper-middle-class — 4156—-8396 7 7 (100%) 0 (0%)
Middle class — 2460-4155 23 18 (78.26%) 5 (21.74%)
Lower-middle class — 1272-2456 6 5 (83.33%) 1(16.67%)
Lower class — <1272 0 0

The percentages are row percentages. *In this category, the data of two mothers are missing
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Conclusions

There is an unmet need for PEHC in Pavagada. UREs were the
most common OM. This can be taken care of by the PMOAs,
by improving manpower, infrastructure, and training. An
empowered PEHC can reduce the load on secondary/tertiary
care centers. Parental awareness campaigns emphasizing early
treatment seeking are essential.

Acknowledgments

Dr Sujatha Rathod, then Director, Directorate of Medical
Education, Govt of Karnataka for posting senior students of
Diploma in ophthalmic technology (DOT), so as to help us in
the screening activities pertaining to the project.

My sincere thanks to the medical officers, Dr Redappa,
Dr Kirankumar, and Dr Lingaraju working in the health centers
for the support and cooperation rendered. I am also grateful
to the staff of the health centers for their invaluable support.

My sincere heartfelt thanks to the Chairman of Shree
Sharadadevi Eye Hospital (SSEDH), Swami Japananda, for helping
me get permission from the state government and rendering
unconditional support to conduct my research in SSDEH.

Ms Aarya Shekar, BSc optometry, who did the refractions of
the children that were examined in SSDEH, Pavagada.

Dr K Nagaraj, Prof, Asian College of Journalism, for helping
me in interpreting the data on social factors.

Financial support and sponsorship: This project was jointly

funded by

1. Commonwealth shared scholarship, UK.

2. International Centre for Eye Health Reserves, London School
of Hygiene and Tropical Medicine, London, UK.

3. Tijssen Foundation, UK.

Conflicts of interest: There are no conflicts of interest.

References

1. Burton MJ, Ramke J, Marques AP, Bourne RRA, Congdon N, Jones I, et al.
The Lancet Global Health Commission on Global Eye Health: Vision beyond
2020. Lancet Glob Health 2021;9:e489-551.

2. Rahi JS, Gilbert CE, Foster A, Minassian D. Measuring the burden of
childhood blindness. Br ] Ophthalmol 1999;83:387-8.

3. Gilbert C, Foster A. Childhood blindness in the context of VISION 2020--the
right to sight. Bull World Health Organ 2001;79:227-32.

4. Solebo AL, Rahi J. Epidemiology, aetiology and management of visual
impairment in children. Arch Dis Child 2014;99:375-9.

5. Antonio-Santos A, Vedula SS, Hatt SR, Powell C. Occlusion for stimulus
deprivation amblyopia. Cochrane Database Syst Rev 2020;2020:CD005136.

6.  Mafwiri M, Malik AN. Primary eye health care: What do young children
need? Community Eye Health 2021;34:84-85.

7. Kalita IR, Singh HV, Veena K, Mouttappa F. Primary eye care in pediatric
population-I study (PREPP-I study): Demographic and clinical profile of
pediatric patients treated in six major vision centers of a tertiary eye care
facility in South India. Indian ] Ophthalmol 2023;71:614-7.

8. NaingL, Nordin R Bin, Abdul Rahman H, Naing YT. Sample size calculation
for prevalence studies using Scalex and ScalaR calculators. BMC Med Res
Methodol 2022;22:209.

9. Kapadiya J, Sampath N, Chhabra KG, Chaudhary P. Modified B. G. Prasad
classification for socioeconomic scale updated-2022. Indian J Public Health
2022;66:530-1.

10. Nirmalan PK, Vijayalakshmi P, Sheeladevi S, Kothari MB, Sundaresan K,
Rahmathullah L. The Kariapatti pediatric eye evaluation project: Baseline
ophthalmic data of children aged 15 years or younger in Southern India.
Am ] Ophthalmol 2003;136:703-9.

11. Dandona L, Dandona R. Revision of visual impairment definitions in the

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

International Statistical Classification of Diseases. BMC Med 2006;4:7.

Negrel AD, Maul E, Pokharel GP, ZhaoJ, Ellwein LB. Refractive error study
in children: Sampling and measurement methods for a multi-country survey.
Am ] Ophthalmol 2000;129:421-6.

Wallace DK, Morse CL, Melia M, Sprunger DT, Repka MX, Lee KA, et al.
Pediatric eye evaluations preferred practice pattern®: I. Vision screening
in the primary care and community setting; II. Comprehensive ophthalmic
examination. Ophthalmology 2018;125:P184-227.

Wang CY, Hsu NW, Yang YC, Chen YL, Shyong MP, Tsai DC. Premyopia
at preschool age: Population-based evidence of prevalence and risk factors
from a serial survey in Taiwan. Ophthalmology 2022;129:880-9.

Vagge A, Ferro Desideri L, Nucci P, Serafino M, Giannaccare G, Lembo A,
et al. Congenital Nasolacrimal Duct Obstruction (CNLDO): A review.
Diseases 2018;6:96.

Zetterstrom C, Lundvall A, Kugelberg M. Cataracts in children. ] Cataract
Refract Surg 2005;31:824—40.

Hornby SJ, Gilbert CE, Rahi JK, Sil AK, Xiao Y, Dandona L, et al. Regional
variation in blindness in children due to microphthalmos, anophthalmos
and coloboma. Ophthalmic Epidemiol 2000;7:127-38.

Chang L, Blain D, Bertuzzi S, Brooks BP. Uveal coloboma: Clinical and basic
science update. Curr Opin Ophthalmol 2006;17:447-70.

von Noorden GK, Campos EC. Binocular vision and ocular motility. Theory
and Management of Strabismus. 6™ ed. Missouri, Mosby: St Louis; 2002.

Pavone P, Cho SY, Pratico AD, Falsaperla R, Ruggieri M, Jin DK. Ptosis
in childhood: A clinical sign of several disorders: Case series reports and
literature review. Medicine 2018;97:e12124.

Yadav J, Devi S, Singh MN, Manchanda N, Moradhawaj. Health care
utilization and expenditure inequities in India: Benefit incidence analysis.
Clin Epidemiol Glob Health 2022;15. doi: 10.1016/j.cegh. 2022.101053.

Karnataka Poverty, Growth and Inequality. (English). India State Briefs.
Washington, D.C.: World Bank Group. Available from: http://documents.
worldbank.org/curated/en/479831504091412309/Karnataka-Poverty-growth-
and-inequality.

Khanna R, Sabherwal S, Sil A, Gowth M, Dole K, Kuyyadiyil S, et al. Primary
eye care in India-The vision center model. Indian ] Ophthalmol 2020;68:333-9.

Manna S, Vashist P, Senjam SS, Shukla P, Gupta N, Bhardwaj A, et al. Vision
Delhi: A study of primary eye care model operational in urban slums and
resettlement colonies of Delhi. ] Family Med Prim Care 2022;11:201-7.

Kemmanu V, Khanum A, Venkatesh R, Keshavardhini BB, Bhanumathi M,
Muthus S, et al. Socioeconomic factors in childhood cataracts-A descriptive study
from a tertiary eye care center in India. Indian ] Ophthalmol 2023;71:547-52.

Biswas J, Sahal, Das D, Bandyopadhyay S, Ray B, Biswas G. Ocular morbidity
among children at a tertiary eye care hospital in Kolkata, West Bengal. Indian
J Public Health 2012;56:293-6.

Kemmanu V, Hegde K, Giliyar SK, Shetty BK, Kumaramanickavel G,
McCarty CA. Prevalence of childhood blindness and ocular morbidity in a
rural pediatric population in Southern India: The Pavagada pediatric eye
disease study-1. Ophthalmic Epidemiol 2016;23:185-92.

Kemmanu V, Giliyar SK, Shetty BK, Singh AK, Kumaramanickavel G,
McCarty CA. Parental inability to detect eye diseases in children: Barriers to access
of childhood eye-care services in south India. Eye (Basingstoke) 2018;32:467-8.

Kemmanu V, Giliyar SK, Shetty BK, Singh AK, Kumaramanickavel G, McCarty CA.
Emerging trends in childhood blindness and ocular morbidity in India: The
Pavagada Pediatric Eye Disease Study 2. Eye (Basingstoke) 2018;32:1590-8.

Mahesh KM, John D, Rose A, Paul P. Prevalence of ocular morbidity among
tribal children in Jawadhi hills, southern India: A cross-sectional study.
Indian J Ophthalmol 2019;67:386-90.

McKean-Cowdin R, Varma R, Cotter SA, Tarczy-Hornoch K, Borchert MS,
Lin JH, et al. Risk factors for astigmatism in preschool children: The
multi-ethnic pediatric eye disease and Baltimore pediatric eye disease
studies. Ophthalmology 2011;118:1974-81.

Chandrasekar A, Rangavittal S, Krishnamurthy S, Narayanan A. Profile
of ocular conditions from school eye screening in Southern India. Indian J
Ophthalmol 2022;70:1755-60.

Arlappa N, Balakrishna N, Laxmaiah A, Raghu P, Rao VV, Nair KM, et al.
Prevalence of vitamin A deficiency and its determinants among the rural
pre-school children of Madhya Pradesh, India. Ann Hum Biol 2011;38:131-6.

Wadhwani M, Vashist P, Singh S, Gupta V, Gupta N, Saxena R. Prevalence
and causes of childhood blindness in India: A systematic review. Indian J
Ophthalmol 2020;68:311-5.

Moradhvaj, Samir KC. Differential impact of maternal education on
under-five mortality in rural and urban India. Health Place 2023;80:102987.



