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Introduction
It is estimated that of the world’s 285 million people with visual impairment1, 19 million are 
children.2 Although this number is smaller when compared with the adult visual impairment 
population, the number of years the children potentially may live with their visual impairment 
has devastating effects. Research has also shown that ‘children who become blind may die within 
one year of becoming blind and they also have higher mortality rates than their sighted 
counterparts’.3 Most of the serious ocular disorders which occur in children, if undetected and 
untreated, progress over years and can result in lifetime blindness and ‘nearly 50% of the causes 
of the blindness in children are avoidable’.2 The causes vary widely according to ‘socio-economic 
development, eye care services and availability of primary health care’.2 The high prevalence of 
measles and vitamin A deficiency in low-income countries are reasons for the high magnitude of 
avoidable childhood blindness when compared with middle- and high-income countries.4

School surveys and hospital-based studies on the distribution of eye conditions and diseases 
have indicated that conjunctivitis, refractive errors, corneal scarring and injuries are some of 
the major eye conditions affecting Nigerian children.5,6,7,8,9,10 The prevalence of blindness across 
all age groups in Cross River State (CRS) in Nigeria, according to the report of the state 
population-based survey on blindness and visual impairment in 2006, was 0.8%, and ‘the major 
causes of blindness, defined as presenting visual acuity of less than 3/60, were refractive error, 

Aim: This study assessed the types and prevalence of eye problems among school-age children 
in Cross River State (CRS), Nigeria.

Method: The study design was a cross-sectional analytic survey of 2418 school children aged 
6–17 years from seven public and three private schools in CRS, selected using the multistage 
random sampling technique. Ethical approval was obtained from the Ethical Committee, CRS 
Ministry of Health, Nigeria. The following tests were carried out on all children enrolled in the 
study: researcher-administered semi-structured questionnaires, LogMAR visual acuity 
measurements, external and internal eye examinations, non-cycloplegic auto-refractions, 
retinoscopy and subjective refractions. Quality assurance was carried out to validate the data 
collected, and data were analysed using SPSS and EPI info.

Results: A total of 2418 school children were enumerated, and 2110 (87.3%) were examined; 
1117 (52.9%) were girls, and 1250 (59.2%) were 6–11 years old, while 860 (40.8%) were 12–17 
years old, and 77% attended public schools. The majority, 1895 (89.9%) of the children 
examined, had never had an eye examination. The prevalence of eye diseases among the 
school children was 32.1%, and the major causes were conjunctivitis 397 (18.8%; confidence 
interval [CI] 19.2–13.0), refractive error 243 (11.5%; CI 10.2–13.0), glaucoma suspects 52 (2.5%; 
CI 1.9–3.2), amblyopia 7 (0.3%; CI 0.0–0.7) and corneal opacity 4 (0.2%; CI 0.1–0.5). Analysis 
using chi-square tests and logistic regression shows a positive higher association of refractive 
error in private (16.7%) than public schools (9.9%) (crude odds ratio [COR] 1.8150; adjusted 
odds ratio [AOR] 1.9129, p < 0.001), higher socio-economic status of parents (COR 2.3402, 
AOR 1.9819, p < 0.001), older age group (COR 1.7258, AOR 1.8202, p < 0.001) and girls (13.1%) 
versus boys (9.8%) (COR 0.7200, AOR 0.7144, p < 0.001).

Conclusion: Physical and eye health examination of children before school entry is strongly 
recommended. The application of 2 D lens for children who fail a standard visual acuity test 
should be routine during vision screening to ensure that significant refractive errors are not 
missed.
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glaucoma and cataract’.11 ‘Avoidable blindness and low 
vision can restrict progress in education, particularly 
literacy and limited motor development in children and 
limit mobility and access to information’.12 This indeed is 
disturbing in view of the subsequent emotional and socio-
economic consequences of the condition on the child, 
family, community and the nation at large. The number of 
school children with vision problems will continue to 
increase if significant interventions are not undertaken.

It is, therefore, necessary that epidemiological studies are 
conducted in CRS, southern Nigeria, to identify the 
seriousness of eye problems in school-age children and their 
risk factors for better school eye health service planning, 
which ultimately may lead to reduction in the magnitude of 
avoidable visual impairment in school children. This is 
necessary for the achievement of the Global Eye Health 
Action Plan (GAP) ‘target of reduction in prevalence of 
avoidable visual impairment by 25% by 2019’.13

Methodology
Cross River State is one of the 36 states in Nigeria, located in 
the southern part of the country. The CRS consists of three 
health zones with six geographical districts each called a 
local government area (LGA). The sample size of children, 
age 6–17 years, used for the study was 2418. One LGA was 
selected per zone by simple random sampling technique, and 
schools were stratified into public, private, primary and 
secondary schools. The population of each school selected 
was determined from the school register through the school 
head. The total population of all the selected schools came to 
7922, which was used to determine the number of children 
selected for the study per school using a simple proportion 
(school population/total population × sample size). Thus, 
the number of children selected per school was proportionate 
to the school population.

In each of the schools selected, the total number of children to 
be selected was divided by the number of class levels, which 
were usually six for both primary and secondary schools. 
The sampling frame used for the selection of children was a 
listing of class-based clusters within each school with the 
number of children in each. Only children who met the 
inclusion criteria were selected until the total required 
number was achieved per class level using the systematic 
sampling procedure. Written consents were obtained from 
the parents, and verbal consents were also obtained from all 
children before obtaining data with interviewer-administered 
semi-structured questionnaires and clinical examination.

Data collection including clinical examinations was done by 
six optometrists, two ophthalmic nurses and the lead 
researcher. The following assessments were carried out on 
every child selected for study irrespective of visual acuity 
status: visual acuity tests at distance and near using a 
LogMAR chart with tumbling E optotypes, ophthalmoscopy, 
objective and subjective refractions without cycloplegia, 

autorefraction and retinoscopy with trial lenses. The fogging 
technique was used in place of cycloplegic refraction to 
achieve additional relaxation of accommodation.14 Significant 
refractive error was defined as myopia of ≥ |-0.50 D|, 
hyperopia of ≥ 1.50 D and astigmatism of ≥ |-0.75 D|. 
Diagnosis was determined based on anatomical and 
aetiological considerations. Conjunctivitis was defined as 
conjunctival injection, brownish colouration with or without 
circumlimbal follicles and recurrent itching.

Data analysis
Data were entered and cleaned using the IBM SPSS (Version 
20) software. For statistical analysis, EPI Info 3.5.4 and IBM 
SPSS were used depending on the specific analysis. 
Associations between categorical variables in contingency 
tables were evaluated with the chi-square statistic. The 
unconditional logistic regression analysis was used to 
examine the relationship between independent variables and 
the occurrence of visual problems while controlling for 
potential confounders. Associations in which p-values were 
0.05 or less were considered statistically significant. For 
quality assurance, strength of agreement between the 
measurements made by the researcher and the research 
assistants was evaluated using Cohen’s kappa statistic and 
paired t-tests.

Quality assurance for reliability of 
data collected
Out of the 10 schools used for the study, four schools were 
selected by simple random sampling for quality assurance. A 
total of 106 (5% of 2110) of the previously examined children 
were enumerated for quality assurance, out of which 105 
were re-examined to test for reliability of data collected. 
Visual acuity was obtained in 105 of the children subjected to 
quality assurance, and results were analysed to compare if 
there was a significant difference between the two sets of 
results. For the right eye, 94 out of 105 had line-by-line 
agreement of visual acuity, whereas the rest varied by one 
or  two lines. For the left eye, 96 measurements were in 
agreement, whereas nine varied by one or two lines. Using a 
paired t-test, test–retest differences were not significant at 
95% (p > 0.05) and the t-value was very close to zero. For both 
right and left eyes, the 95% upper and lower limits of 
agreement around the mean difference were -0.0019–0.0153 
for right eyes and -0.0186–0.0186 (0.00 ± 0.96) for left eyes.

Results
The total enrolment of school children in the 10 selected 
schools for the study was 7922, and the calculated sample 
size for the cross-sectional study was 2418. Out of 2418 
school-age children enumerated for this study, eventually 
2110 were examined, which gave a response rate of 87%. 
Some of the children enrolled for the study were not available 
for examination because their parents collected them 
immediately after school. Of the 2110 children in the study, 
1117 (52.9%) were girls, 1250 (59.2%) were aged 6–11 years, 
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860 (40.8%) were aged 12–17 years, and the mean age of all 
children was 11.69 ± 3 years. About 1612 (76.4%) children 
attend public school. Distribution of the children’s enrolment 
for the study by school location in terms of Zones and LGAs 
shows that Calabar South LGA (South Zone), Etung LGA 
(Central Zone) and Ogoja LGA (North Zone) has 942 (44.6%), 
419 (19.6%) and 749 (35.5%) children enrolled, respectively 
(Table 1).

Results show that 31.2% of school children examined had 
visual problems. The major visual problems among school-
age children varied according to age, gender, school type and 
socio-economic status (SES) of parents. The prevalence of 
conjunctivitis, mostly allergic or vernal, among 993 school-
age boys in this study was 237 (23.9%), whereas the prevalence 
among 1117 girls was 160 (14.3%). Analysis using chi-square 
test statistics shows a significant difference in the prevalence 
of conjunctivitis between the boys and the girls (p < 0.001). 
However, refractive error was higher among the girls 146 
(13.1%) than the boys 97 (9.8%); this result was analysed 
using a chi-square test, and the difference was significant at a 
95% confidence level (p = 0.017). Retinal anomalies were also 
found to be almost significant among the girls (0.4%) rather 
than the boys where nobody presented with retinal anomaly 

(p = 0.06). The prevalence of the other types of visual problems 
among the school children was not significant (95%, p > 0.05, 
[Table 2]).

A total of 160 (9.9%) children in public schools had refractive 
error, whereas 83 (16.7%) children in private schools had 
refractive error. Analysis using the chi-square test showed 
that the prevalence of refractive error was significantly 
higher among children in private schools than those in 
public schools (p < 0.001). Likewise, the prevalence of 
conjunctivitis among children in public schools was 327 
(20.3%), whereas it was 70 (14.1%) among those in private 
schools. Thus, conjunctivitis was significantly higher 
among children in public than private schools (p < 0.001). 
There was no significant difference found in the occurrence 
of the other identified eye conditions. However, glaucoma 
suspects were marginally higher among those in private 
schools 18 (3.6%) than public schools (43 [2.1%], p = 0.06, 
Table 3).

The association between the prevalence of eye conditions 
among the school-age children within the age group of 6–11 
years and those within the age group 12–17 years was tested 
using a chi-square test and logistic regression. The result 
indicated the prevalence of refractive error 128 (14.8%) 
among the children aged 12–17 years was significantly 
higher than 115 (9.2%) among the children aged 6–11 years 
in  primary schools (p < 0.001). The prevalence of retinal 

TABLE 1: Demographic characteristics and description of school children in 
the study.
Characteristics Frequency (n = 2110) Percentage

Gender
Boys 993 47.1
Girls 1117 52.9
Age (in years)
6–11 (primary) 1250 59.2
12–17 (secondary) 860 40.0
Religion
Christianity 2095 99.3
Islam 14 0.7
Traditional 1 0.0
School location
South 942 44.6
Central 419 19.6
North 749 35.5
School type
Public 1612 76.4
Private 498 23.6

TABLE 3: Prevalence of eye diseases among children in public and private 
schools.
Eye diseases Number % p-value

Public (n = 1612) Private (n = 498)
n % n %

Conjunctivitis 327 20.3 70 14.1 0.001
Refractive error 160 9.9 83 16.7 < 0.001
Amblyopia 5 0.3 2 0.4 0.756
Glaucoma suspect 34 2.1 18 3.6 0.058
Corneal opacity 4 0.2 0 0.0 0.265†
Retinal anomaly 4 0.2 0 0.0 0.265†
Albinism/nystagmus 1 0.1 1 0.2 0.379†
Cataract 1 0.1 0 0.0 0.578†
Others 9 0.6 4 0.8 0.541†

Analysis based on chi-square.
†, Fishers Exact test.

TABLE 2: Distribution of eye diseases among school children by gender.
Eye diseases Number % Total % 95% CI p-value

Boys (n = 993) Girls (n = 1117)
n % n % n %

Conjunctivitis 237 23.9 160 14.3 397 18.8 17.2–20.6 < 0.001
Refractive error 97 9.8 146 13.1 243 11.5 10.2–13.0 0.017
Glaucoma suspect 30 3.0 22 2.0 52 2.5 1.9–3.2 0.119
Amblyopia 3 0.3 4 0.4 7 0.3 0.0–0.7 0.823
Corneal opacity 2 0.2 2 0.2 4 0.2 0.1–0.5 0.906
Retinal anomaly 0 0.0 4 0.4 4 0.2 0.1–0.5 0.059
Albinism/nystagmus 1 0.1 1 0.1 2 0.1 0.0–0.4 0.933
Cataract 0 0.0 1 0.1 1 0.0 0.0–0.3 0.345
Others 6 0.6 7 0.6 13 0.6 0.3–1.1 0.947

Analysis based on chi-square and Fishers Exact test.
Others – blepharitis, squint, style, phthitis bulbi.
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anomalies was also seen to be significantly higher in children 
in the older age group (p = 0.015), whereas there was no 
significant difference found in the prevalence of the other eye 
conditions (Table 4).

The SES of parents or guardians of the children examined 
was computed into high, medium and low using the 
educational levels and occupation of parents. Univariate 
analysis using chi-square showed that the prevalence of eye 
disease among school children varied with SES. Refractive 
error prevalence among the high SES 46 (14.8%), medium 
SES 139 (14.7%) and low SES 58 (6.8%) varied significantly 
(p < 0.001). Another condition that varied significantly was 
retinal anomalies, and its prevalence was 2 (0.6%), 0 (0.0%) 

and 1 (0.1%) for high, medium and low SES, respectively, 
with (p = 0.031) (Table 5).

The SES of parents and the prevalence of eye diseases were 
further analysed using multiple logistic regression. The 
variables that were significantly associated with refractive 
error were age group, SES, school type and sex. Children 
aged 12–17 years were almost two times more likely to have 
refractive error than those aged 6–11 years. Children whose 
parents were within the medium SES group, were about two 
times more likely to have refractive errors than those in the 
low SES level. Those whose parents are in the high SES level 
were also two times more likely to have refractive than those 
in low SES. Thus, the risk of refractive error was significantly 
associated with SES. Children in private schools were more 
likely than those in the public schools to have refractive error 
(p < 0.001, Tables 6 and 7).

Discussion
To determine the eye health state of school-age children and 
the delivery of school eye health services in CRS, a total 
number of 2110 children aged 6–17 years were examined. The 
age distribution of the children enumerated was nearly 
uniform except for the 11-year-olds, who were relatively high 
in number due to the desire of the children who were 12 
years in the primary level to also be part of the study. They, 
therefore, presented themselves as 11-year-olds rather than as 
12-year-olds. This scenario was different from that in South 
Africa where children overstated their age to be excluded.15 

TABLE 6: Logistic regression analysis of the relationship between age group, socio-economic status, school type, gender and prevalence of refractive error.
Variable Crude odds ratio Adjusted odds ratio 95% CI Coefficient Z-statistic p-value

Age group†
6–11 - - - - - -
12–17 1.726 1.820 1.364–2.429 0.599 4.070 < 0.001
SES
Low‡ 1.00 - - - - 1.000
Medium 2.340 1.982 1.423–2.760 0.684 4.050 0.001
High 2.370 1.879 1.230–2.871 0.631 2.916 0.004
School type§
Public 1.00 - - - - 1.000
Private 1.815 1.913 1.402–2.611 0.649 4.087 < 0.001
Gender¶ 1.00
Boy 0.720 0.714 0.541–0.943 0.943 -2.379  0.017 

SES, socio-economic status.
†, 6–11 years = reference; ‡, Low = reference; §, Public = reference; ¶, Girl = reference.

TABLE 4: Prevalence of eye diseases among primary (6–11 years) and secondary 
(12–17 years) school children.
Eye diseases Number % p-value

Primary (6–11 years)  
(n = 1250)

Secondary (12–17 years) 
(n = 860)

n % n %

Conjunctivitis 238 19.0 159 18.5 0.750
Refractive error 115 9.2 128 14.9 < 0.001
Glaucoma suspect 28 2.2 24 2.8 0.422
Amblyopia 3 0.2 4 0.5 0.376
Corneal opacity 3 0.2 1 0.1 0.520†
Retinal anomaly 0 0.0 4 0.5 0.015†
Cataract 0 0.0 1 0.1 0.227†
Albinism/nystagmus 1 0.1 1 0.1 0.790†
Others 8 0.6 5 0.6 0.865†

Analysis based on chi-square.
†, Fishers Exact test.

TABLE 5: Prevalence of eye diseases by socio-economic status of parents.
Eye diseases High (n = 310) Medium (n = 947) Low (n = 847) p-value

n % n % n %

Refractive error 46 14.8 139 14.7 58 6.8 < 0.001
Conjunctivitis 50 16.1 187 19.7 158 18.7 0.364
Glaucoma suspect 7 2.3 23 2.4 22 2.6 0.941
Amblyopia 3 1.0 3 0.3 1 0.10 0.084
Retina anomaly 2 0.6 0 0.0 1 0.1 0.031
Cataract 0 0.0 2 0.6 1 0.1 0.673
Corneal opacity 0 0.0 3 0.3 2 0.2 0.610
Albinism/nystagmus 1 0.3 1 0.1 0 0.0 0.285
Others 0 0.0 7 0.7 5 0.6 0.323

Analysis based on Chi-square and Fishers Exact test.
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Also the non-use of cycloplegia, while a limitation, might 
have increased participation. But the fogging technique as 
used herein has been reported in previous studies.16

The results of this study showed that 32.1% of the children 
examined had eye problems, this finding being higher than 
the results in other studies within Nigeria. In Anambra, 
a  6.1% prevalence in eye diseases was found among 
school  children,10 whereas in a similar study carried out in 
the northern part of Nigeria, 22.6% was reported as the 
prevalence of ocular disorder among children who 
participated in the school eye screening.5 In Osun State, 
Ayanniyi et al. reported 19.9%9, whereas Ajaiyeoba et al. 
(2007) found 15.5%.7 The higher prevalence of eye diseases in 
this study could be due to the fact that all children were 
refracted and examined irrespective of visual acuity; this 
made it possible for more people with hyperopia and other 
refractive errors to be diagnosed who were usually excluded 
using a cut-off visual acuity as is commonly done in some 
studies and school vision programmes. A study in India, 
however, found the prevalence of eye diseases among 
children to be 31.6%,17 which is similar to the findings of this 
study. A Tanzanian study found 15.6% prevalence of ocular 
morbidity.18 Differences in methodologies also could account 
for some of the differences.

The most common ocular or visual problems found were 
allergic or vernal conjunctivitis (18.8%), refractive error 
(11.5%), glaucoma suspect (2.5%) and amblyopia (0.3%). 
Allergic or vernal conjunctivitis was the most common 
surface disorder found in children, accounting for 18.8% 
of  school children examined. However, chronic allergic 
conjunctivitis was found more among school children in the 
northern part of CRS, where the dusty and hot environment 
may be the contributing factors. Other studies also reported 
conjunctivitis as the most common eye diseases among 
school children but the prevalence varied with the result of 
this study. The difference could be due to differences in 
study  settings and seasonal variability. ‘The prevalence of 
conjunctivitis in a similar study by Okoye et al.10 was 48%, 
whereas Onakpona and Adeoye19 found 17.8%’. But, lower 
percentages of 8% and 6.7%, respectively, were found by 
Ajaiyeoba et al.7 and Ayanniyi et al.9 In  China  and India, 
prevalence was as low as 0.65%20 and 0.8%,17 respectively.

Further analysis revealed that conjunctivitis was more 
prevalent among the boys and also among children inpublic 
rather than private schools (p < 0.01). Conjunctivitis was seen 
more among children aged 6–11 years than those aged 12–17 
years, but the difference was not significant (p = 0.750). The 
prevalence of conjunctivitis as reported by Gupta et al. was 
significantly more among government school children as 
compared to children in private schools.17 The reason for this 
difference in the prevalence of conjunctivitis perhaps could 
be linked to SES of parents, which is generally higher for 
those in private schools, and possibly their children might 
find it generally easier to maintain good hygiene.

Refractive error is a major eye condition in children, and in 
this study, it was found to be prevalent in 11.5% (95% 
confidence interval [CI] 10.2–13.0) of all children examined 
without cycloplegia, but with fogging instead. Analysis using 
chi-square test statistics and logistic regression showed that 
refractive error among school children significantly varied 
with gender, age group, school type and SES of parents or 
guardians of the children. Significantly, the prevalence of 
refractive error was higher among the girls than the boys 
(p < 0.01), and this could be due to the fact that girls were more 
involved in activities that require near work such as reading 
and doing house chores than the boys or could be due the fact 
that the girls engage in less outdoor activities than the boys.

This result is similar to the studies carried out within and 
outside Nigeria, but the prevalence of refractive error 
varied by magnitude; Okoye et al.10 found 11%, among 
primary school children, Onakpoya and Adeoye19 found 
14.4%, Ajaiyeola7 found 5.8% and Abah et al.5 found 8%. 
The difference in prevalence could be due to differences in 
age groups and the fact that the prevalence of refractive 
errors increases with age. The variation in visual acuity 
cut-off, definition of refractive errors and study area 
may  also contribute to the observed differences. Reviews 
of  international studies revealed a higher prevalence of 
refractive error.17,21 Perhaps differences in economic status 
of countries could be responsible for the variation.

The results of this study have shown that highly significant 
differences exist between the prevalence of eye diseases and 
SES of parents of the children (p < 0.001). When adjusted for 

TABLE 7: Logistic regression analysis of the relationship between age group, socio-economic status, school type, gender and prevalence of conjunctivitis.
Variable Crude odds ratio Adjusted odds ratio 95% CI Coefficient Z-statistic p

Age group†
6–11 years - - - - - -
12–17 years 1.037 0.924 0.731–1.168 -0.079 -0.663 0.506
SES
Low‡ - - - - - -
Medium 1.073 1.161 0.909–1.483 0.149 1.192 0.233
High 0.839 0.935 0.653–1.340 -0.067 -0.364 0.716
School type§
Public - - - - - -
Private 0.643 0.603 0.449–0.811 -0.505 -3.354 0.008
Gender¶
Boy 1.875 1.894  1.514–2.369 0.639 5.589 < 0.001

SES, socio-economic status.
†, 6–11 years = reference; ‡, Low = reference; §, Public = reference; ¶, Girl = reference.
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other risk factors, the positive association between refractive 
error and higher SES was still significant. Children whose 
parents are of high SES were more likely than those with low 
SES to have refractive error, and those whose parents are in 
the middle class were also more likely than those in the lower 
SES to have refractive errors. This finding is closely linked 
with the results of the analysis on the association between the 
prevalence of refractive error and school type, which revealed 
that those in private schools were two times more likely than 
those in the public schools to have refractive error (p < 0.001). 
This is so because private schools have higher fees and so 
children of high- and medium-income families are usually 
enrolled in them compared to public schools with very low 
or sometimes no fees structure and usually belong to the 
lower SES. This finding is in agreement with a similar study 
carried out in Calabar Municipality among secondary school 
children in public and private schools, refractive error was 
significantly more among secondary school children from 
high socio-economic background.22 Higher prevalence of 
refractive error among children in private schools has also 
been reported in other international studies.17,23

Conclusion
This research has revealed that nearly 90% of the children 
examined had their first eye examination during this study. 
The common eye disorders among school-age children were 
refractive error, conjunctivitis (mainly allergic), amblyopia 
and corneal opacity. Univariate and multivariate analysis 
indicated that the eye conditions of the school children 
significantly varied with age, gender, school type and SES of 
parents. Children aged 12–17 years significantly had more 
refractive error than those aged 6–11 years; thus, emphasis 
could be placed on this age group during planning for school 
eye care programmes especially when there are insufficient 
resources. Eye problems among school children are common, 
and in the absence of school vision screening, many 
children with visual problems will go undetected. Reduction 
in  the  prevalence of avoidable causes of blindness and 
visual  impairment in school-age children can be achieved 
through  enabling policy, commitment of all stakeholders 
and the establishment of eye care that is integrated into 
comprehensive and coordinated school health programmes.
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