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ABSTRACT 
Introduction: Vernal Keratoconjunctivitis (VKC) is a chronic ocular condition 
affecting school-age children, particularly in hot, allergen-rich regions. It pre-
sents with symptoms such as intense itching, tearing, foreign body sensation, 
and sticky discharge, causing discomfort and management challenges in re-
source-limited settings. VKC impacts public health significantly due to its high 
prevalence and effect on academic performance and school attendance. 

Method: This cross-sectional study included 1521 school children aged 6 to 
16 years in Western Uttar Pradesh. Comprehensive eye examinations were 
conducted, and VKC was diagnosed based on conjunctival and limbal papillae. 
A structured questionnaire collected data on socio-demographic factors, medi-
cal care access, and VKC's impact on daily life and school attendance. Descrip-
tive statistics and Pearson chi-square tests were used for analysis. 

Result: Of the participants, 242 (15.9%) had VKC, with a higher prevalence 
among boys (56.2%). Most cases were mild (66%), with 34% severe. Symp-
toms included itching, stinging, tearing, photophobia, and discharge. Severe 
VKC resulted in higher rates of constant eye rubbing and tear production. 
School absenteeism was significantly higher in severe cases (78%) compared 
to mild cases (47%) (P<0.001). Severe VKC also led to more frequent medical 
consultations (52% vs. 22%, P=0.01). 

Conclusion: VKC significantly affects school attendance and medical care utili-
zation among children in Western Uttar Pradesh. Improved management prac-
tices, better access to medical care, and enhanced support systems are es-
sential for affected children and families. 

 

INTRODUCTION 
Vernal Keratoconjunctivitis (VKC) is a chronic and often 
debilitating ocular condition that predominantly affects 
school-age children, particularly in regions with high 
temperatures and allergen exposure.[1] Characterized by 

recurrent inflammation of the conjunctiva, VKC mani-
fests through a range of symptoms including intense 
itching, excessive tearing, a sensation of a foreign body 
in the eye, and the presence of a thick, sticky discharge. 
These symptoms not only cause significant discomfort 
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but also pose challenges for effective management, par-
ticularly in resource-limited settings.[2] 

VKC represents a significant public health concern due 
to its high prevalence among school children and its 
profound impact on their daily lives.[3,4] Epidemiological 
studies have shown that VKC primarily affects boys at a 
rate approximately twice that of girls, with the highest 
incidence observed in children between the ages of 11 
and 13 years. The condition is not only a source of ocu-
lar morbidity but also affects the overall quality of life for 
these children by disrupting their academic performance 
and school attendance.[4–6] 

The clinical presentation of VKC includes hallmark fea-
tures such as papillary hypertrophy of the conjunctiva, 
limbal thickening, and the presence of cobblestone-like 
nodules. Despite these distinct clinical signs, there re-
mains a critical need for a detailed examination of VKC's 
impact on school attendance, as frequent absenteeism 
due to severe symptoms can affect educational out-
comes and long-term academic success.[7,8] 

Furthermore, assessing the accessibility of medical care 
for VKC in this region is essential for understanding the 
barriers that prevent timely and effective treatment. Fac-
tors such as inadequate healthcare infrastructure, lack of 
awareness about the disease, and financial constraints 
may impede the ability of families to seek appropriate 
medical care for their children. 

In light of these considerations, this study aims to ex-
plore the clinical presentation of VKC among school chil-
dren in Western Uttar Pradesh, to evaluate the impact of 
VKC on school attendance, and to assess the accessibil-
ity and utilization of medical care for this condition. The 
objectives of this study are threefold: (1) to delineate the 
clinical features and severity of VKC in the target popula-
tion, (2) to investigate how VKC affects school attend-
ance and academic performance, and (3) to evaluate the 
barriers to accessing medical care for VKC, identifying 
potential gaps in the healthcare system and opportuni-
ties for intervention. 

By addressing these objectives, this research seeks to 
provide a comprehensive understanding of VKC in this 
region, offering insights that could inform better man-
agement practices, improve access to medical care, and 
ultimately enhance the well-being of affected children. 

By this research, the study will provide valuable insights 
that can guide the development of effective strategies 
for managing VKC and improving support systems for 
children and families in Western Uttar Pradesh. 

 

MATERIALS AND METHODS 
This study employed a cross-sectional observational de-
sign to investigate Vernal Keratoconjunctivitis (VKC) 
among school children in Western Uttar Pradesh, focus-
ing on its clinical presentation, impact on school attend-
ance, and access to medical care. 

The study was conducted among school children aged 6 
to 16 years who visited the outpatient department of the 
ophthalmology clinic. Both government and private 
schools were included in the study to ensure a repre-
sentative sample of the school-age population in the re-
gion. Informed consent was obtained from the parents 
or legal guardians of all participating children to ensure 
their voluntary participation and to comply with ethical 
standards. 

A non-probability consecutive sampling technique was 
employed to select participants who met the age criteria 
and presented to the ophthalmology outpatient depart-
ment during the study period. This approach allowed for 
the inclusion of all eligible children who attended the 
clinic, ensuring a comprehensive collection of data relat-
ed to VKC. 

Data collection involved a detailed ocular examination to 
document VKC-related clinical manifestations. Each child 
underwent a comprehensive eye examination that in-
cluded the following procedures: 

- Visual Acuity Measurement: Visual acuity was meas-
ured in each eye using standard visual acuity charts. 

- Keratometry: Keratometry was performed to assess 
the curvature of the cornea. 

- Slit-Lamp Examination: A slit-lamp examination was 
conducted to evaluate the anterior segment of the eye, 
including conjunctival signs and corneal involvement. 

- Dilated Funds examination was performed to assess 
the retina and optic nerve. 

The presence of VKC was confirmed if there were con-
junctival papillae ≥1 mm in diameter over the upper tar-
sal plate and/or limbal papillae. The severity of VKC was 
classified based on the extent of limbal papillae involve-
ment, with ≥6 clock hours of the limbus being catego-
rized as severe VKC. Symptoms and clinical signs were 
scored according to a system adapted from Akpek et 
al.[9] to quantify the severity of limbal VKC. 

In addition to clinical examinations, a structured ques-
tionnaire was used to gather information from parents or 
guardians. The questionnaire covered socio-demo-
graphic factors, access to medical care, and the impact 
of VKC on daily life and school attendance. 

Data collected from the clinical examinations and ques-
tionnaires were analyzed to summarize demographic 
characteristics, clinical presentations, and school attend-
ance patterns. Descriptive statistics, including frequen-
cies and percentages, were used to present the data. 
Pearson chi-square tests were employed to examine as-
sociations between clinical severity, school attendance, 
and the utilization of medical care. A confidence interval 
of 95% and a p-value of less than 0.05 were considered 
significant for statistical tests. 

Ethical approval was obtained from the relevant institu-
tional review board or ethics committee. Informed con-
sent was obtained from the parents or legal guardians of 
all participating children, and participant information was 
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kept confidential. Data were anonymized and securely 
stored to protect the privacy of study participants. 

 

RESULTS 
The study included a total of 1521 participants aged 6 to 
16 years, among them 242 (15.9%) had VKC. As per ta-
ble-1, the study revealed a slightly higher prevalence of 

VKC among boys compared to girls, with 56.2% of the 
participants being male. The distribution of VKC severity 
across different age groups and genders showed no sta-
tistically significant differences. Specifically, the propor-
tion of children with mild VKC was 66% (159 out of 242), 
while 34% (83 out of 242) had severe VKC. Age and 
gender did not significantly influence the severity of 
VKC, with the p-values for both age and gender being 
0.148 and 0.414, respectively. 

 

Table 1: Distribution of VKC Severity by Age and Gender (n=242) 

VKC Mild (159,66%) Severe (83,44%) Total p value 
Age (<10 years) 65 (41%) 42 (51%) 107 (44%) 0.148 
Male/female 83/41 53/65 136/106 0.414 
 

Table 2: Clinical Symptoms and Signs of VKC in Mild and Severe Cases (n=242) 

Sign/symptoms Mild VKC (%) Severe VKC (%) Total (%) 
Ocular Itch    

No desire to rub the eyes 37 (23) 4 (5) 41 (17) 
Once a week desire to rub the eyes  38 (24) 15 (18) 53 (22) 
Daily desire to rub the eyes  54 (34) 36 (43) 90 (37) 
Constant desire to rub the eyes  30 (19) 28 (34) 58 (24) 

Tearing    
None 51 (32) 18 (22) 69 (29) 
Wet eyes, but no tears on face  81 (51) 36 (43) 117 (48) 
Tears on face (intermittently or constant)  27 (17) 29 (35) 56 (23) 

Stinging sensation    
None 52 (33) 16 (19) 68 (28) 
Once a week 67 (42) 32 (38) 99 (41) 
Daily (intermittently) 27 (17) 21 (25) 48 (20) 
Daily (constant)  13 (8) 14 (17) 27 (11) 

Discharge    
None 102 (64) 42 (51) 144 (60) 
Small amount  30 (19) 12 (14) 42 (17) 
At least moderate amount upon awakening   27 (17) 29 (35) 56 (23) 

Photophobia    
None 63 (40) 21 (25) 84 (35) 
Squeezing in bright weather 73 (46) 42 (51) 115 (48) 
Squeezing even in dark weather Causing the child to stay indoors 17 (11) 11 (13) 28 (12) 
Close the eyes most of the times  6 (4) 9 (11) 15 (6) 

 

As shown in table-2, The most frequently reported 
symptoms were ocular itching, followed by stinging, 
tearing, photophobia, and discharge. Almost one-third of 
children with VKC had a stinging sensation as a daily 
problem. 

In terms of ocular itch, it is evident that children with 
Severe VKC reported a higher frequency of desire to rub 
their eyes. Specifically, 43% of those with Severe VKC 
experienced a constant desire to rub their eyes, com-
pared to only 19% with Mild VKC. 

A larger proportion of children with Severe VKC (35%) 
reported tears on their face, either intermittently or con-
stantly, in contrast to the 'Mild VKC' group where only 
17% experienced this symptom. This suggests a higher 
degree of tear production and potential disruption to dai-
ly activities in the severe VKC category. 

Regarding stinging sensation, 42% of children with se-
vere VKC reported experiencing it on a daily basis, either 
intermittently or constantly. In comparison, in the 'Mild 
VKC' group, only 25% reported daily stinging sensation. 
This highlights the heightened discomfort experienced 
by those with severe VKC. 

Additionally, the presence of Trantas dots, which are in-
dicative of allergic conjunctivitis, was observed in a con-
siderably higher proportion of children with Severe VKC 
(23%) compared to the Mild VKC (2%). All children with 
VKC had perilimbal pigmentation. Keratoconus was only 
seen in 4 eyes of 3 children, both had severe VKC. 1 eye 
was blind from cataract. 

Children with severe limbal VKC had significantly more 
Trantas dots (P<0.001) than those less severely affect-
ed. 
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Table 3: Impact of VKC Severity on School Attendance and Medical Care (n=242) 

VKC Mild (159,66%) Severe (83,44%) Total p value 
School absenteeism     

Never 32 (20%) 2 (2%) 34 (14%) <0.001* 
<7 days 53 (33%) 16 (19%) 69 (29%) 
>= 7 days 74 (47%) 65 (78%) 139 (57%) 

Repeating the academic year     
Never 231 (100%) 72 (87%) 231 (95%) <0.01* 
Yes 0 11 (13%) 11 (5%) 

 

Table 4: VKC Severity and access to Medical Care as consultation of eye services (n=242) 

VKC Mild (159,66%) Severe (83,44%) Total p value 
Never 83 (52%) 29 (35%) 112 (46%) 0.01* 
<=2 time 41 (26%) 11 (13%) 52 (21%) 
>=3 time 35 (22%) 43 (52%) 78 (32%) 
 

Table 3 illustrates the significant impact of VKC severity 
on school attendance and medical care. Among children 
with severe VKC, 78% reported being absent from 
school for seven days or more, a stark contrast to just 
2% of children with mild VKC. This significant difference 
(P<0.001) indicates that severe VKC has a profound ef-
fect on school attendance and potentially on academic 
performance. Similarly, the severity of VKC is significant-
ly associated with repetition of the academic year among 
children with severe disease compared to mild disease. 

Table 4 illustrates the significance of VKC severity with 
medical care obtain by them. children with severe VKC 
were more likely to have sought medical eye care three 
or more times (52%) compared to only 22% of those 
with mild VKC. Conversely, a higher percentage of chil-
dren with mild VKC (52%) had never sought medical 
care for their condition. This difference was also statisti-
cally significant (P=0.01), underscoring that severe VKC 
leads to more frequent medical consultations. 
 

DISCUSSION 
In present study, we found that VKC significantly affects 
school attendance and requires frequent medical atten-
tion, especially among children with severe forms of the 
condition. Our findings are consistent with global re-
search but also reveal unique insights into the situation 
within this specific region. 

In our study the prevalence of VKC was 15.9% which 
was comparable to Duke et al study where they reported 
the prevalence of VKC with 18.1%. The ratio of males to 
females is 1.8: 1. The clinical grading of the 223 children 
with VKC is as follows: 43 (19.3%) quiescent, 134 
(60.1%) mild, 44 (19.7%) moderate, and 2 (0.9%) severe 
VKC[10]. The severity grade was in not a line with our 
finding as we found more 44% severe cases of VKC. 

Our study found that VKC was more prevalent among 
males, a finding consistent with Alemayehu et al.’s re-
search, which reported that males had 4.23 times higher 
odds of developing VKC compared to females (AOR = 
4.23, 95% CI, 1.33–13.43). This gender disparity was 

also observed in studies conducted in Rwanda and Ita-
ly.[4,11] 

In our study, children with Severe VKC reported a higher 
frequency of desire to rub their eyes. Specifically, 43% 
of those with Severe VKC experienced a constant desire 
to rub their eyes, compared to only 19% with Mild VKC. 
Alhanrkan et al. reported that severe VKC often involves 
significant itching and tearing, which aligns with our ob-
servation that children with severe VKC had a higher fre-
quency of these symptoms compared to those with mild 
VKC.[12] 

Simlar to our finding, commonly presenting symptoms 
of VKC were documented by several studies were 
stringy mucoid discharge, itching swollen eyelid, tearing, 
burning, red- eye, foreign body sensation, and photo-
phobia. Whereas most common signs of VKC are lid 
edema, chemosis, tarsal papillae, Horner Trantas-Dots, 
brownish discoloration of eyeballs, darkened eyelids 
limbal infiltrates.[13–15] 

In our study, the prevalence of VKC among children was 
found to be 15.9%. This rate is higher compared to sev-
eral other studies, including a school-based study in Bu-
tajira, Southern Ethiopia (5.2%) [16], a community-based 
study in Gondar, Northwest Ethiopia (5.8%) [3], a 
school-based study in Rwanda (4%) [4], a school-based 
study in Egypt (3.3%) [17], a hospital-based study in Ja-
pan (3.8%) [29], and a hospital-based study in Italy 
(6.5%).[18] The higher prevalence observed in our study 
may be attributed to the hot, dry, and windy climatic 
conditions of the region, which are known to exacerbate 
allergic eye conditions such as VKC.[19,20] 

In contrast, the prevalence of VKC in this study was low-
er compared to the findings from Nigeria (18.1%)[10], 
Mali (37.2%)[21], and India (18%)[22]. This discrepancy 
may be attributed to variations in environmental, hormo-
nal, and genetic factors that influence the incidence of 
VKC.[23,24] Additionally, the differences in study popu-
lations could be a contributing factor; previous studies 
focused on younger age groups under 15 years, which 
aligns with the period of highest VKC risk,[19,25] 
whereas our study included participants up to 18 years, 
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a time when VKC is typically on the decline. Further-
more, the lower prevalence observed in our study might 
also be due to the fact that the other studies, particularly 
those in Mali and India, were hospital-based, which 
could have led to a higher concentration of VKC cases. 

Our study found a significant association between VKC 
severity and school absenteeism, with 78% of children 
with severe VKC missing seven or more days of school. 
This result is consistent with findings from Ashwini et al, 
who noted that children with severe VKC often face sub-
stantial educational disruptions due to their symp-
toms.[22] Moreover, Chigbu et al also found that VKC 
leads to significant school absenteeism among affected 
children, highlighting the broader implications of this 
condition for academic performance.[26] 

It was found that children with VKC were five times more 
likely to miss school for eye-related reasons over a 
three-month period compared to those without VKC.[4] 
VKC has long been a predominant cause of medical con-
sultations for children, which has had a considerable im-
pact on healthcare services. [12] 

Marey et al. reported a VKC prevalence rate of 3.3% 
with a male-to-female ratio of 2.3:1. The most common 
symptoms observed were ocular itching, burning sensa-
tions, tearing, redness of the eyes, discharge, and pho-
tophobia. While the signs of VKC varied between mild 
and severe forms, all cases were found to negatively af-
fect school attendance and academic performance.[17] 

Vernal Keratoconjunctivitis (VKC) represents the most 
significant cause of eye clinic visits among children in 
Africa, responsible for 21.0% of general eye clinic ap-
pointments and a major factor in school non-
attendance.[4,10] 

In our study, Trantas dots were significantly more preva-
lent in children with severe VKC compared to those with 
mild VKC. In our study, a higher percentage of children 
with severe VKC sought medical care three or more 
times compared to those with mild VKC. 

According to Smedt et al., children with VKC were five 
times more likely to miss school for eye-related reasons 
over the past three months compared to those without 
VKC (36.4% vs. 10.2%; OR, 5.04; 95% CI, 3.40-7.47; P < 
0.001). However, there was no significant difference be-
tween VKC and non-VKC children regarding repeating a 
school year or having dropped out of school. Additional-
ly, 54 children with VKC (44.6%) sought medical eye 
care, underscoring the need for improved primary eye 
care and safe topical treatments in the community.[4] 

 

CONLCUSION 
Our study provides a comprehensive view of VKC among 
school children in Western Uttar Pradesh, revealing sig-
nificant clinical, educational, and healthcare challenges 
associated with both mild and severe forms of the con-
dition. The observed patterns of symptoms, impacts on 

school attendance, and medical care utilization are con-
sistent with global and Indian literature, highlighting the 
need for improved management strategies and interven-
tions for VKC. 
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