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Abstract

Purpose Data on childhood blindness in Ghana are
limited. The objectives of this study were to determine
the major causes of childhood blindness and severe
visual impairment (SVI) at Wa Methodist School for
the Blind in Northern Ghana, and to compare our
results to those published from other studies conducted
in Ghana.

Methods 1In this retrospective study, data from an eye
screening at Wa Methodist School in November 2014
were coded according to the World Health Organiza-
tion/Prevention of Blindness standardized reporting
methodology. Causes of blindness/SVI were catego-
rized anatomically and etiologically, and were com-
pared to previously published studies.

Results  Of 190 students screened, the major anatom-
ical causes of blindness/SVI were corneal scat/phthisis
bulbi (CS/PB) (n = 28, 15%) and optic atrophy
(n =23, 12%). The major etiological causes of
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blindness/SVI were unknown (n = 114, 60%).
Eighty-three (44%) students became blind before age
one year. Of four published blind school surveys
conducted in Ghana, CS/PB was the most common
anatomical cause of childhood blindness. Over time,
the prevalence of CS/PB within blind schools
decreased in the north and increased in the south.
Measles-associated visual loss decreased from 52% in
1987 to 10% in 2014 at Wa Methodist School.
Conclusions 1In a blind school in northern Ghana,
CS/PB was the major anatomical cause of childhood
blindness/SVI. While CS/PB has been the most
common anatomical cause of childhood blindness
reported in Ghana, there may be regional changes in its
prevalence over time. Being able to identify regional
differences may guide future public health strategies
to target specific causes.

Keywords Childhood blindness - Visual
impairment - Low vision - Blind school - Ghana - West
Africa

Introduction

In 2010, an estimated 19 million children under
15 years of age were visually impaired, and over 1.4
million children were irreversibly blind [1, 2]. Of
those blind, 1 million are in Asia and 300,000 in Africa
[3]. A systematic review on the data for global
pediatric blindness concluded that in developing
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countries, 7-31% of childhood visual impairment is
avoidable, 10-58%  treatable, and 3-28%
preventable [4].

In Ghana, it is estimated that childhood blindness
accounts for 5-10% of the national burden of blind-
ness, affecting an estimated 0.9 per 1000 children
[5, 6]. Without population-based studies, blind school
surveys have become accepted methods to determine
regional prevalence and main causes of childhood
blindness [7]. Currently, there are two blind schools
and one integrated school in Ghana. Of these schools,
Wa Methodist School for the Blind is located in the
Upper West Region of Northern Ghana, and Akropong
School for the Blind is located near the country’s
capital, Accra, in Southern Ghana. Wenchi Methodist
Secondary School, located in the Brong-Ahafo Region
of Central Ghana, is an integrated school that enrolls
both visually impaired and sighted students. The most
recently published blind school survey in Ghana was
conducted in 2003 [8].

The primary objective of this study was to deter-
mine the major causes of childhood blindness and
severe visual impairment (SVI) in students at Wa
Methodist School for the Blind. A secondary objective
was to compare our results to those published from
other studies conducted in Ghana.

Materials and methods

This study was granted exemption by the Institutional
Review Board at Duke University and was approved
by the Department of Research and Development at
Tamale Teaching Hospital. For this retrospective
study, formal written consent was not required by
either institution. All procedures performed in this
study involving human participants were in accor-
dance with the ethical standards of the institutional and
national research committee and with the 1964
Helsinki Declaration and its later amendments or
comparable ethical standards.

This retrospective study involved the analysis of
data previously collected on students enrolled at Wa
Methodist School for the Blind located in the Upper
West Region of Northern Ghana. Students were
eligible for inclusion in this study if they had
participated in a school-wide eye screening performed
in November of 2014. The screening team was
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comprised of one ophthalmologist (JS) and two
optometrists.

Over a two-day period, the screening team con-
ducted a basic eye screening on each student, record-
ing both demographic and clinical data. The screening
team trained the school staff to assess distance visual
acuity (VA) using a Snellen VA chart to record each
student’s best uncorrected VA at 6 m for each eye
independently. An ophthalmologist (JS) or optome-
trist performed clinical eye examinations on each
student using a portable slit lamp, an iCare® tonome-
ter, a direct and indirect ophthalmoscope. Each
student’s eyes were pharmacologically dilated if it
was determined possible to view the fundus (e.g.,
phthisical eyes were not dilated). The study team also
collected self-reported information on the past med-
ical history of blindness, the onset of blindness, and
family history of blindness. Family history of blind-
ness included any known immediate or extended
family members who were blind or had visual
impairment.

For this study, we used the “World Health Organi-
zation (WHO)/Prevention of Blindness (PBL) Exami-
nation Record for Children with Blindness and Low
Vision Coding Instructions” [9] to assign major
anatomic causes of visual loss for each eye and then
for each student. The etiological cause of blindness for
each student was determined by an ophthalmologist (JS)
according to the “WHO/PBL Eye Examination Record
For Children with Blindness and Low Vision” [10].

Stata 13.1 (StataCorp LP, College City, TX, USA)
was used for all data analysis. Per the WHO guide-
lines, “blindness” was defined as having a VA of <3/
60 to no perception of light (NPL), “SVI” as a VA
of <6/60-3/60, and “visual impairment” as a VA
of <6/18-6/60 [11]. For each participant, best uncor-
rected VA was based on the vision in the better-seeing
eye. The best uncorrected VA was used to determine
the prevalence of blindness and SVI in our population
according the WHO categories of visual loss [11]. We
calculated the prevalence of the major anatomical and
etiological causes of blindness, according to the
categories listed in the “WHO/PBL Eye Examination
Record for Children with Blindness and Low Vision”
[10]. Based on data available for age at onset of
blindness, students were categorized into two groups:
those whose onset of visual loss occurred at birth and
not-at-birth.
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Literature review

To compare our results to those published from other
studies conducted in Ghana, we performed a literature
search on PubMed (MEDLINE) for English-language
only articles for the period of 1946-2017, using
combinations of the following search terms: Ghana
AND/OR childhood visual impairment AND/OR
childhood blindness AND/OR childhood visual loss
AND/OR blind schools AND/OR school screening
AND/OR survey. For inter-regional comparison, Wa
Methodist School for the Blind was considered
“Northern Ghana” and Akropong School for the
Blind “Southern Ghana.” We compared (1) major
sites of anatomical abnormalities leading to visual loss
(i.e., corneal scar (CS)/phthisis bulbi (PB), cataract,
glaucoma, and optic atrophy) and (2) etiological
causes of blindness across the studies. For the
anatomical causes of blindness, CS and PB were
grouped together in order to compare our findings to
those of other published studies.

Results

Of the 190 students enrolled at Wa School for the Blind,
190 (100%) were examined during the school-wide
screening in November 2014. Average student age was
15 years (range 6-24 years). Forty-one (22%) of the
students reported a family history of blindness. Eighty-
three (44%) students reported blindness since birth. Of
the students screened, it was indeterminable for 18 (9%)
students whether their onset of visual loss occurred
before or after 16 years of age, and 5 (3%) students did
not report age at onset of visual loss but were younger
than 16 years of age at the time of the screening. Clinical
examination results are shown in Table 1. One hundred
and eighty-eight (99%) students were blind, and 2 (1%)
had visual impairment (Table 1).

According to the WHO classification system [10],
the main anatomical sites of abnormality that led to
visual loss were whole globe (n = 49, 26%), cornea
(n = 38,20%), and lens (n = 27, 14%) (Table 2). The
top five individual anatomic causes of visual loss were
optic atrophy (n = 23, 12%), corneal scar (n = 20,
11%), microphthalmos (n = 18, 9%), glaucoma
(n = 18, 9%), and cataract (n = 18, 9%) (Table 2).

According to the WHO classification system [10],
the main etiological causes of blindness were

Table 1 Summary of the clinical findings of 190 students
examined at Wa Methodist School for the Blind, Northern
Ghana

Category of vision loss in the better-seeing eye n (%)
Normal vision (6/18 or better) 0 (0)
Visual impairment (<6/18-6/60) 2 (1)
Severe visual impairment (<6/60-3/60) 0 (0)
Blind (<3/60 to light perception) 125 (66)
Blind (no light perception) 63 (33)
Intraocular pressure (IOP) Median Range (min,
(mmHg)* (IQR) max)
Right eye 18 (13.5-25) 2,64
Left eye 17 (15-24.5) 4,62
n (%)
Pupil reaction
Right eye
Normal 61 (32)
Slow 6(3)
Irregular 1(0.5)
Non-reactive 44 (23)
Indeterminable 78 (41)
Left eye
Normal 62 (33)
Slow 6 (3)
Irregular 2 (1)
Non-reactive 42 (22)
Indeterminable 78 (41)
Ocular alignment
Normal 125 (66)
Esotropia 19 (10)
Exotropia 36 (19)
Indeterminable 10 (5)
Nystagmus
No 89 (47)
Yes 96 (51)
Indeterminable 5(3)

? TOP indeterminable for 73 rights eyes and for 73 left eyes

unknown (n = 114, 60%), followed by postnatal/
infancy/childhood factor (n = 35, 18%), and heredi-
tary disease (n = 28, 15%) (Table 3). Of those with
specified etiological causes of blindness, 19 cases
(10%) were attributed to measles, 4 (2%) rubella, 3
(2%) trauma, and 2 (1%) toxoplasmosis (Table 3).
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Table 2 Anatomical causes of visual loss in 190 students at
‘Wa Methodist School for the Blind, Northern Ghana

Anatomical cause of blindness, as defined by the n (%)
WHO [10]

Normal globe 16 (8)
Cortical blindness 13 (7)
Refractive error 3()
Whole globe 49 (26)
Microphthalmos 18 (9)
Glaucoma 18 (9)
Phthisis bulbi 8 (4)
Anophthalmos 2 ()
Enophthalmos 2()
Removed 1(0.5)
Cornea 38 (20)
Scar 20 (11)
Corneal dystrophy 9(5)
Sclerocornea 503)
Staphyloma 2(1)
Pannus 2 (1)
Lens 27 (14)
Cataract 18 (9)
Aphakia 4 (2)
Poor quality cataract surgery 3(2)
Haze/Opacity 2(1)
Uvea 8 4)
Uveitis 8 (4)
Retina 17 9)
Scar 8 (4)
Retinitis pigmentosa (RP) 4 (2)
Albinism 4 (2)
Unknown 1 (0.5
Optic Nerve 24 (13)
Atrophy 23 (12)
Hypoplasia 1(0.5)
Other 11 (6)
Vitreous opacity 3(2)
Unknown 8 4)

In our review of the literature on childhood
blindness in Ghana, we found four published blind
school surveys. Two included data from Northern
Ghana [12, 14] and three included data from Southern
Ghana [8, 13, 14] (Table 4). For the following
comparisons, we excluded one study (Study #3) [14]
because it reported aggregated data from eye screen-
ings in three countries (i.e., Togo, Benin, and Ghana).
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The main anatomical causes of visual loss in all
studies [8, 12, 13], including this study, were CS and PB
as a group (Table 4). In Wa School for the Blind
(Northern Ghana) in 1987, 63% of the cases were
attributable to CS/PB [12], while in this study conducted
in 2014, 15% (n = 28) of the cases were attributable to
CS/PB (Table 4). In Akropong School for the Blind
(Southern Ghana), in 1989, 28% (n = 36) of cases were
attributable to CS/PB [13], while in 2003, 59.3% of the
cases were attributable to CS/PB [8]. In Northern
Ghana, cataract accounted for 5% of blindness in 1987
[12] and 9% (n = 18) in 2014 (Table 4). In Southern
Ghana, 29% (n = 38) of blindness was attributable to
cataractin 1989 [13] and 23.1% in 2003 [8] (Table 4).In
Northern Ghana, blindness caused by glaucoma was
seen in 8% in 1987 [12] and 9% (n = 18) in 2014
(Table 4). In Southern Ghana, blindness caused by
glaucoma was seen in 12% (n = 16) in 1989 [13] and
15.6% in 2003 [8]. In Northern Ghana, optic atrophy
caused 5% of the blindness in 1987 [12] and 13%
(n = 23) in 2014 (Table 4), while in Southern Ghana,
optic atrophy caused 5% (n = 6) of the blindness in
1989 [13] (Table 4).

For etiological causes of blindness, two of the
previous studies reported cases of visual loss due to
measles [8, 12]. In Northern Ghana, visual loss
associated with measles infection was seen in 52% in
1987 [12] and 10% in 2014 (Table 4), and in Southern
Ghana, visual loss associated with measles infection
was seen in 26.6% (n = 53) in 2003 [8] (Table 4).

Only two of the previous studies reported timing of
the onset of visual loss [8, 13]. At Akropong School for
the Blind (Southern Ghana), in 1989, 91% (n = 63) of
those under 16 years of age at the time of the blind
school screening reported onset of visual loss before
age 6 years [13], and in 2003, 66% were reported
becoming blind before 6 years of age (17% between
the ages 1 and 5 years and 49% within the first year of
life) [8] (Table 4). At Wa Methodist School for the
Blind (Northern Ghana) in 2014, 44% (n = 83)
became blind within the first year of life (Table 4).

Discussion

At the Wa Methodist School for the Blind, the major
anatomical causes of blindness/SVI among the stu-
dents screened in 2014 in descending order were optic
atrophy, corneal scar, microphthalmos, glaucoma, and
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Table 3 Etiological causes of blindness in 190 students at Wa
Methodist School for the Blind, Northern Ghana

Etiological cause of blindness, as defined by the N (%)
WHO [10]

Hereditary disease 28 (15)
Intrauterine factor 6 (3)
Rubella 4(2)
Toxoplasmosis 2(1)
Perinatal/neonatal factor 7 (4)
Postnatal/infancy/childhood factor 35 (18)
Measles 19 (10)
Trauma 3()
Other 13 (7)
Cannot determine (unknown etiology) 114 (60)
Cataract 25 (13)
Glaucoma/Buphthalmos 14 (7)
Abnormality since birth 33 (17)
Other 42 (22)

cataract. The major etiologic causes of blindness were
unknown and childhood factor, with measles account-
ing for 10% of the cases of blindness in our study
population. Of those who reported age of onset of
visual loss, about half of the students became blind
within the first year of life.

Causes of childhood blindness

Comparing our findings to those of previously con-
ducted blind school surveys in Ghana, overall CS/PB
was the most common anatomical cause of blindness.
Corneal scarring is primarily seen in low socioeco-
nomic settings with poor public health infrastructure
that cannot effectively combat known pre-
ventable causes of corneal pathology (i.e., measles,
vitamin A deficiency, and ophthalmia neonatorum)
[15-18]. Many of these causes often lead to subse-
quent corneal scarring or phthisis bulbi [8, 19, 20]. In
West Africa, nutritional deficiencies and ocular
infections continue to be significant risk factors for
childhood blindness, but much progress has been
made with public health campaigns in measles vacci-
nations and vitamin A supplementation [21, 22].
While CS/PB continues to be the most common
cause of childhood blindness in blind schools in Ghana,
we found over time that the percentage of cases
attributable to CS/PB decreased in Northern Ghana
from 1987 to 2014 [12], but increased in Southern

Ghana from 1989 to 2003 [8, 13]. Interestingly, this
decrease in the proportion of CS/PB cases in Northern
Ghana coincides with the decrease in measles-associ-
ated visual loss in the north from 1987 to 2014 [12]. One
study that analyzed the progress of measles control in
Ghana found that coverage increased after a period of
health sector reform which began in 1997 [23]. This
could possibly explain the decrease in prevalence of
measles-associated blindness in Northern Ghana from
1987 to 2014. One explanation for the increase in
prevalence of CS/PB attributable to measles in Southern
Ghana could be due to differences in measles immu-
nization coverage regionally. According to the World
Bank database of measles immunization rates in Ghana,
coverage fell from 90% in 2000 to 78% by 2001, and the
majority of the districts that had rates fall below 80%
were in Central and Southern Ghana [24, 25].

The next most preventable causes of childhood
blindness in Ghana across all studies were cataract
and glaucoma. In Northern Ghana, rates of glaucoma
and cataract were lower than in Southern Ghana.
While the onset of blindness due to these causes can
be prevented through early and effective manage-
ment, common barriers include late presentation and
poor management due to limited resources, as well as
the use of traditional medicines [8]. Solutions may
include training community health workers, tradi-
tional birth attendants, and primary care providers to
help identify children with preventable causes of
blindness and refer them early before permanent
visual loss occurs. Even after timely referral for early
treatment, numerous barriers such as lack of trans-
portation, insufficient financial resources, fear of
biomedicine, lack of health education, language
barriers, and healthcare provider absenteeism all
prevent patients from receiving appropriate care
[6, 8, 26]. In addition to early screenings for
childhood visual impairment, improving infrastruc-
ture and expanding training programs in pediatric
ophthalmology as well as community eye health are
needed to increase human, financial, and material
resources for medical outreaches. Community health
education would also strengthen the initiative to
make referrals and treatment timelier.

Onset of visual loss

Globally, most blind children are blind at birth or
become blind before their fifth birthday [21]. We also

@ Springer



Int Ophthalmol

ynog qasv
[enua) SSM
YHON dSIAM
%61 RURYD
“uorsTA ungpIm
[eUWLION “euRyD
%6°'L IA pue
ANVIA - 999 11AS g
. ‘030,
oD (659 INCIAS T 0p0'€8  gonms woyy
(€D 8¢ 8¢ AN 1" I8 jooyos sjootos 1]
- - - WULE=1U BT =1u Jc0l =u e =u  SIE=N pulg sopnouf €661 '[B 19 39q[ID €
sIedk 9
a3e a10jJoq
SSO[ [ensIA
Jo 19suo poyrodax
Surtueards oy jo AN CIA oz
K
awmn Je s1edk 91 AN IAS IAIAS .
Iopun sjudpnis (62) (82) KoaIns
pouLaIos (©) 621 @n 6el 6C1 N8 €01 T8 jooyos [¢1] ueSeqy
69 J0 (%16) €9 - /9=u 6C191 =1Uu Be=u /9 =1u 9l =u 60l =N pulld ynog asv 6861 pue ojeyy [4
AN ‘IA
AN ‘IAS
(©) (© (€9) $9 14 apne
- @AN=u IN=u (Q)IN=1Uu AN =U YN =1Uu 9=1u AN MIIAY YHON dSINM L861 [z1] 1504 1
(%) u (9) u S189A 91> SSO[
uonaJUL  cydone (%) u (%) u (%) u [ensiA  (PouQIds
sq[seow ondp  vwoonern  joereiey  gq/soy IO SUO W age Ioquinu
M SSof ¢SSO [ensIA e101) BUBYD)
SjuAUIWO)) [ensIA jo POUQQIOS SJUAPNIS  PIIM SJUIpN]S az1s adKy Jjo Ppajonpuod IoquinN
I0YIQ  UONBIDOSSY  [[ JOJ SSO[ [eNSIA JO SSNED OdIWOojeur UIBA Jo IoquinN ordwreg Apms  eary [ooyos Ted X (s)royny Apms

Apnis sty 0) paredwod eueRYD UI PAJONPUOD SAAAINS [00Yds pul[q paysiiqnd jo Arewuing ¢ J[qe],

pringer

As



Int Ophthalmol

a3e jo s1eak 91
I9)Je 10 910J9q SeM SSO[ [BNSIA JO JASUO JOYIAYM PIUTILISIAP 2 JOU P[NOJ IT ‘SNY) PUB  ‘YMIq Je Jou,, 10 , de[,, SB SSAUPUI[Q JO 19SU0 PaiIodal sIeak 9 uey) I9PJo SIUSPNIS UdAYSI

paniodar Jou sem SJUSPMIS § Jo A)NOE [ensiA Y, |,

QUO[E BUBYD) WOIJ SJUSPNIS UO J[qR[IBAE BJED OU ‘BOLIJY ISOA\ Ul POUIWIEXD SJUSPMIS JO Ioquinu [e10],

SIeoK 9] 93 210Joq SSO[ [ENSIA JO 19sU0 payiodal oym syuapnis
911 3y JO SONINOE [ENSIA dY) 10§ S[GE[IEAE JOU EIEP djereddg "Pullq d1om 9¢ “SIUSPNIS SOY) JO PUE ‘TUUSIOS Y JO SWIN AY) I8 T JO SILAK 9[> UM SJUIPMIS QUIU-AIXIS

09/9—81/9> JO AJInOe [eNSIA B SB PAULYAP SI [A PUB {09/€—(09/9> JO AJNJe [ensiA Se pauyap JAS Y31 Jo uondaorad ou 03 )9/¢> Jo A)INJe [eNSIA B SB PAUYAP ¢ ‘SSO] [BNSIA 104

[00Y0g ATEPU0DDS TYOUDA SSM
‘purrg 9y} Joy [00YdS ISIPOYIRIA BA FSAM “YuouIredwr [ensia 910A3S JAS ‘partodar jou YA ‘Iqng sIsnyiyd/Iess [eaurod gJ/s) ‘ssaupurq 79 ‘purfg ay) 10y jooyds Suodoryy gsv

TIA
1] Jo 1eaK 0 IAS
1SIG 9 UIgIm (€n (sn . Karms
puriq oureaaq on 061 6 (6061 061 L1 1d J00yos
(%tp) swopmis €8 06l/61 = /Eg=u Q6l/8I=u [l =u [8T=1u LLL=U 061 =N pud  YHON  GSIAM v10c  Apms smg S
QAISN[OUT
‘S1BIA G
pue | sode
ua9MIdq puI[q
aweaaq (%LI) €€ ZiIA 8]
QJ1[ Jo Ieak ¢8 TAS , neowy
1SIY JIoy) Urgiim KoAIns pue
purq owedaq (9°s1) Iren) (€69) 801 14 [00Y0s yesuodury
(%6Y) s1apms 96 (9°97) €6 = u - AN=u  dIN=u UN=U W661 =1 661 =N pung  ynos asv €00T -wmN v
(%) u (%) u S189A 91> SSO[
UOBUL £ dorye (%) u () u (%) u [ensia  (pouoaIds
sq[seow ondp  vwoonern  joereie)  gq/sy 0 PSUO W a3e Ioquinu
M SSO[ *,SSO[ [ensIA [2101) vueyD
SJuAUIWO)) [ens1A jo POUQQIOS SJUAPNIS  IIM SJUAPNIS az1s adKy Jjo Ppajonpuod oquinN
IOY)Q  UONBIOOSSY  [[B JOJ SSO[ [BNSIA JO SOSNED JIWOJBUR UTRIA jo roquny  ojdueg Apmsg  eary [00YoS IO X (s)oyny Apms

ponunuod § IqeL,

pringer

As



Int Ophthalmol

found this to be true in our study. Of the studies that
reported age of onset of blindness [8, 13], almost half
of the students became blind within the first year of
life. Because the majority of blindness in children
occur within the first year of life, strategies aimed to
reduce childhood blindness need to focus on identi-
fying at-risk infants at an early age.

Study limitations

This study has several limitations. The data analyzed
in this study were collected to identify children with
cataracts who were surgical candidates and not for the
purposes of this study. Due to the retrospective nature
of this study, some variables were not measured, and
other variables (i.e., the onset of blindness) did not
strictly fit into the categories listed on the WHO/PBL
form. Despite these limitations, one strength of this
study was the 100% participation of enrolled students,
meaning that there was no selection bias.

Additionally, our findings must be taken in light of
the implicit biases of research conducted in blind
schools. Because blind school studies tend to exclude
certain populations, extrapolating overall childhood
blindness statistics from these types of studies is
limited. One study suggests that across the globe, only
10% of blind children are in special disabilities schools
and children with multiple disabilities do not meet
enrollment criteria of some blind schools [16]. Fur-
thermore, pre-school children are underrepresented in
blind schools [14], and the high mortality rate associ-
ated with certain causes of blindness would result in
underrepresentation of the actual prevalence of those
causes of blindness in blind schools. Despite these
limitations, blind school surveys have become impor-
tant and accepted methods for collecting epidemiolog-
ical data to determine regional prevalence and main
causes of childhood visual impairment. While blind
school surveys have their limitations, their advantages
include greater conformity in reporting data by a single
team of researchers and inclusion of a large number of
blind children during a single screening, which would
not be possible for population-based studies [14].

Conclusion

We found CS/PB to be the major anatomical cause of
childhood blindness/SVI in a blind school in Northern
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Ghana. Reviewing the literature on published studies
on childhood blindness in Ghana, we found that CS/
PB has remained the most common anatomical cause
of childhood blindness in blind schools over time,
though there were regional differences. With the hope
of developing national databases on childhood blind-
ness, we encourage all screeners to use a standardized
form (i.e., WHO/PBL Eye Examination Record) to
enable results to be more comparable between sites
and over time. Being able to identify unique regional
differences in disease prevalence may guide future
public health strategies to more specifically target
known causes of avoidable childhood blindness.
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