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AbsTrACT
Purpose The aim of this study is to ascertain the 
prevalence and causes of childhood blindness and severe 
visual impairment (BL/SVI) in Huidong, South China.
Methods This cross-sectional study was conducted in 
early 2017 in areas of 139 816 children at the age of 0–15 
as the study subjects. We used the trained key informants 
(KIs) to do preliminary visual test in the communities and 
refer those children suspected with blindness or unable to 
count fingers with both eyes at 5 m to hospital for further 
examination by paediatric ophthalmologist for causes. The 
WHO’s definition of BL/SVI was used, as blindness is best-
corrected visual acuity worse than 0.05 in better eye and 
SVI is equal to or better than 0.05 but worse than 0.1 in 
better eye.
results Three hundred and fourteen KIs were trained. 
In total, 42 children with BL/SVI were found, and among 
them over half (22, 52.4%) were due to posterior segment 
disorders by anatomic site and 18 (42.9%) children were 
potentially preventable; these included BL/SVI caused by 
factors at children’s development in intrauterine and after 
birth. This established the prevalence of BL/SVI was at 
0.31/1000 (95% CI 0.28 to 0.34/1000).
Conclusion A low prevalence of childhood blindness was 
documented in this study. Establishment of surveillance 
system for disabled children including those with BL/
SVI and better health education on eye care to the public 
according to the surveillance outcomes would help to 
reduce avoidable children’s BL/SVI further in China.

InTroduCTIon
The WHO used the under-five mortality rates 
to estimate that there were 1.4 million blind 
children globally in 1999.1 2 Each year there 
are an estimate of 500 000 new cases of blind 
children.3 Childhood blindness is attributed 
to a group of rare diseases in children and 
accounts for 3% of the global blind popula-
tion. However, as these children will have a 
lifetime of blindness, their number of blind 
person years worldwide is second only to cata-
ract,1 with significant economic, social and 
healthcare costs to the individuals and their 

families. In 1999, the International Agency 
for Prevention of Blindness (IAPB) initiative 
established eliminating childhood blindness 
as one of the five target priorities.1 4

Prevalence of childhood blindness and 
severe visual impairment (BL/SVI) in chil-
dren varies with socioeconomic situation, 
from 0.3/1000 children in affluent areas 
to as high as 1.2/1000 in very poor areas.1 5 
It is estimated at around 10% of the preva-
lence of the BL/SVI in the local population 
including all the age groups, which is around 
0.43% in China.6 The main causes of blind-
ness in children are particularly cornea 
and lens opacities in developing countries, 

Key messages

What is already known about this subject?
 ► The key informant method has been used effective-
ly in many other developing countries and in small 
scale areas of China to detect the prevalence of 
childhood blindness and severe visual impairment 
(BL/SVI). Girls were found at the higher rate of BL/
SVI than that at boys in most of the previous studies.

What are the new findings?
 ► Prevalence of childhood BL/SVI was low (0.30/1000) 
and there was no difference on the prevalence of BL/
SVI or on the uptake of eye examination among boys 
and girls in Huidong County, South China.

 ► The low prevalence could still be halved with better 
health education, earlier operation on children with 
cataract and establishment of surveillance system 
on health including visual impairment.

How might these results change the focus of 
research or clinical practice?

 ► Further researches could be on testing how the in-
terventions of health education reduce prevalence 
of BL/SVI in long term follow-up and to detect the 
possible impact of earlier operation on children 
with cataract on reducing prevalence of childhood 
blindness.
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while retina and optic nerve dysfunction predomi-
nate in developed countries.5 Forty-five per cent of the 
childhood blindness were estimated to be avoidable2 
globally.

China is the home to 1.38 (2016)7 billion people, of 
whom 244.4 (17.7%) million aged 0–15, with an estimate 
of 210 000 blind children in 2007.8 Previous studies on 
blindness in children established that the prevalence of 
BL/SVI was around 0.3/1000 in middle-income areas 
in 20109 with approximately half of the blindness was 
avoidable.10 Due to the initiative of Childhood Cataract 
Program of the Chinese Ministry of Health in December 
2010, tertiary hospitals had been operated substantially 
on congenital cataracts with subsidies from government 
by responding to the initiative,11 therefore we anticipate 
a potential reduction in the proportion of childhood 
blindness due to congenital cataract since then.

Huidong is located in the eastern coast of Guangdong 
Province in southern China with a population of 883 
454 (2015), who live in 14 towns. Although Guangdong 
is regarded as a relatively affluent province in China, 
there are significant inequalities, with average per capital 
income in some rural areas being just one-fifth of that in 
the most affluent urban cities in the province.12 Huidong 
ranks at middle level of economic situation in the prov-
ince.

Huidong County People’s Hospital (HDCPH) as the 
secondary level hospital is the only local place where 
people are able to access general eye services including 
treatment of cataract, glaucoma and laser photocoagu-
lations on retina. Children with tiny eye problems like 
conjunctivitis could be helped at outpatients department 
in Huidong. Any intraocular operations requirement for 
children would be referred to tertiary hospitals which are 
at the distance of one to three hours drive. Refraction 
without glasses dispensing is available in HDCPH, while 
the patients’ family could choose to obtain glasses from 
optic shops in the town.

The purpose of this study is to assess the prevalence 
and causes of BL/SVI in children in Huidong County, 
South China, using key informant method (KIM). Survey 
of childhood blindness prevalence using the ordinary 
population based epidemiological sampling methods are 
generally not feasible because it is a very rare condition 
and would require a very large sample size to estimate the 
prevalence. The KIM uses properly trained staffs from 
communities, who came from the communities. The 
trained key informants (KIs) do preliminary detection 
on any suspected children, whose parents felt were blind 
or having visual impairment, for example, an infant with 
no social smile or a toddler that bumps into objects while 
walking, in communities. Each of the KI is able to detect 
around a dozen of communities in the study period and 
then refer children suspected with BL/SVI to hospital 
for further ascertainment. The KIM has been used effec-
tively to estimate the prevalence of childhood blindness 
in Bangladesh,13 China,14 Malawi,15 16 Ghana,17 Iran,18 
Tanzania19 and Indonesia.20

There had not been any studies on prevalence of BL/
SVI in children conducted in Huidong by the time of this 
one.

MeTHods
This cross-sectional study was ethically approved by 
Zhongshan Ophthalmic Center, Sun Yat-sen University 
(ZOC) ethics committee. All participants being referred 
for further examination in hospital, aged 15 and under 
were interviewed in the presence of a caregiver who 
provided written consent. The research adhered to the 
tenets of the Declaration of Helsinki.

The WHO’s definition of BL/VI was used, that is, 
blindness (BL) is defined as best-corrected visual acuity 
(BCVA) worse than 0.05 on better eye, and severe visual 
impairment (SVI) as BCVA equal to or better than 0.05 
but worse than 0.1 on better eye. Children with BCVA 
equal or better than 0.5 on better eye are regarded as 
normal. Children with BCVA worse than 0.5 but equal or 
better than 0.1 on better eye regarded as visual impair-
ment.

We selected 10 of the 14 administrative areas (towns) in 
this study (table 1), after consultation with HDCPH and 
the county bureau of health. The public health doctors 
from township level and village doctors from communi-
ties are composited as the primary healthcare team in 
China, who are either registered as medical general prac-
titioners (doctor) or assistant doctors. They were selected 
as the key informants (KIs) (table 2) and were trained 
to do preliminary visual acuity (VA) test on children in 
the communities. The total population of the selected 10 
towns in the study was 624 179. The remaining four towns 
in Huidong County were unavailable to participate in the 
study due to being involved in other health campaigns at 
the time when this study went on.

A senior ophthalmologist provided training in each of 
the 10 towns with 20 to 40 KI participants. The training 
included basic general ophthalmology knowledge, VA 
assessment in children, principles of childhood blindness 
prevention in primary care and referral procedures to 
paediatric ophthalmology service. The trained KIs went 
back to their own communities, talked with the head of 
each village, families with children about the study to 
spread the news and had bulletins posted in communi-
ties, later tested VA for any suspected children.

The KIs ensured that every family in the communities 
acknowledged of the study and the scheduled time of 
eye examination in county hospital, before they finished 
screening in the village. They might contact the senior 
ophthalmologist for any queries needed.

For children failing to count fingers at 5 m with both 
eyes in good illumination, they were then referred by KIs 
for further examination in county hospital on the days 
announced.

Visual chart, torch, bulletins and posters were supplied 
to the KIs. The bulletins outlined principles of prevention 
of childhood blindness and the scheduled examination 
dates for children in HDCPH. We publicised children’s 
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Table 1 The characteristics of the 10 study areas

Name of the 
town

Total 
population

Number of 
children aged 
15 and below

Distance to the 
County hospital 
(km)

Number of 
KIMs trained

Average 
number 
of people 
searched by 
each KI trained

Number of 
children 
examined by 
specialist

No. of BL/SVI 
children

Pingshan 170 695 38 165 <1 44 3879 41 4

Daling 61 472 13 727 13 24 2561 22 4

Renshan 75 671 16 942 30 37 2045 18 4

Jilong 38 850 8713 45 36 1079 13 5

Huangbu 39 554 8860 52 51 776 24 2

Duozhu 106 429 23 887 20 45 2365 22 8

Baipenzhu 22 661 5068 30 23 985 8 0

Andun 64 550 14 547 45 32 2017 23 8

Gaotan and 
Baokou

44 297 9907 90 22 2014 3 2

624 179 1 39 816 314 1988 174 37

Welfare house* 24 24 0.5 0 0 24 5

Special 
school†

35 35 <1 0 0 35 0

624 238 314 1988 233 42

*14 of them were male, 1 had disabled people’s certificate, 3 of the BL/SVI were very sick.
†16 of them were male.
BL/SVI, childhood blindness and severe visual impairment; KI, key informant; KIM, key informant method.

Table 2 The characteristic of the key informants trained

n %

Male of key informants 227 72.3

Range of age 21–65

Average age (years old) 41

Average years worked for medical services 17.4

KIs served for 1–5 years in medical care 43 13.7

KIs served for 6–10 years in medical care 42 13.4

KIs served for 10–15 years in medical care 36 11.5

KIs served for 16–20 years in medical care 37 11.8

KIs served for over 20 years in medical care 146 46.5

KIs without formal medical education 10 3.2

Total number of key informants trained 314 100.0

KIs, key informants.

eye examination dates and the aim of finding children 
with BL/SVI through social media platform of HDCPH, 
Huidong County Government as well as posters.

Census data (2016) were supplied by the County 
Bureau of Public Security, who renews the data annually, 
grouped in the format by towns, by every 5 year old and 
by sex.

All children who attended for examination at HDCPH 
received measurement of VA and BCVA test with LogMAR 
chart and refraction cyclopedia. VA was converted into 
decimal on normal practice in China. Torch, slit lamp, 
indirect fundus ophthalmoscope and other examination 

tools were used to determine diagnosis of the eye. If both 
eyes had BCVA worse than 0.1, more detailed eye exam-
ination was applied and questions on history of mothers’ 
pregnancy and children’s growth were raised to the 
parents/guardians accompanied. The study lasted for 2 
months in early 2017.

WHO’s form ‘WHO/PBL EXAMINATION RECORD 
FOR CHILDREN WITH BLINDNESS AND LOW 
VISION’21 was used for data collection for children with 
BCVA worse than 0.1 in this study.

Children aged 0–15 years in the county welfare house 
and special school were examined by paediatric ophthal-
mologists. To compare the recorded BL/SVI information 
with the children referred by the trained KIs, the records 
for children with BL/SVI and with or without multiple 
disabilities in the Huidong County Disabled People’s 
Federation (HDCDPF) system were reviewed. The study 
team visited also Guangzhou City Blind School, the only 
blind school in Guangdong Province, to search for any 
children with BL/SVI from the study areas. Huizhou City 
(prefecture level between county and province) special 
school was also contacted by phone calls to check whether 
there were children aged 0–15 with BL/SVI from the 10 
study areas.

For non-attenders at the hospital, local doctors 
performed outreach examinations in the patients’ 
homes. The study team went back to 10% of communities 
in the study areas to check whether there were any chil-
dren with BL/SVI missed by KIs and found no additional 
children with BL/SVI to those referred by KIs.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jophth.bm
j.com

/
B

M
J O

pen O
phth: first published as 10.1136/bm

jophth-2018-000240 on 27 F
ebruary 2019. D

ow
nloaded from

 

http://bmjophth.bmj.com/


4 Li Y, et al. BMJ Open Ophth 2019;4:e000240. doi:10.1136/bmjophth-2018-000240

Open access

Table 3 List of children came and were detected in the 
County hospital who were referred by the trained KIs or 
came by themselves

Total number of children came to 
the County hospital 298

Number of children came from 
the 10 study areas

174

Age range of the 174 children 2 month to 15 years old

Number of boys from the 174 
children

110 (63.2%)

Number of children with normal 
visual acuity

30 (17.2%)

Number of children with refractive 
errors only

80 (46%)

Number of children who were 
with strabismus

29 (16.7)

Number of children who were 
amblyopia plus other problem(s)

24 (13.8%)

Number of children who had 
visual acuity below 0.1

11 (6.3%)

Total number of children from the 
10 study areas being examined

174 (100%)

KIs, key informants.

Table 4 List of the places where the blind and severe 
visual impairment children were found

Places the BL/SVI children found Number

Children with BL/SVI came to hospital and were from 
the 10 study areas

11

Children with BL/SVI and being from local Welfare 
House

5

Children being examined earlier in other programmes 
with detailed records

8

Children being registered in system and examined by 
local doctors

15

Children with BL/SVI from local special school 0

Children being found at the training and referred by 
KIs

3

Total 42

BL/SVI, childhood blindness and severe visual impairment; KIs, 
key informants.

All statistical analyses were performed using a commer-
cially available software package (Stata 13.1, Stata, College 
Station, Texas, USA).

resulTs
The County census data in 2016 showed that there were 
139 816 (22.4%) children aged 0–15 years among the total 
of 6 24 179 dwellers in the 10 study areas in Huidong. We 
trained 314 KIs from the 10 areas in total (table 1). On 
average, each key informant searched for children within 
a population of 2000. All the selected towns are within 1 
hour driving distance to the County City and are in good 
road connection.

Two hundred and twenty seven (227, 72.3%) of the KIs 
trained were male (table 2). Forty-three (43, 13.7%) KIs 
had medical background and been worked in primary 
healthcare for 1–5 years, almost half (146 accounted 
46.5%) of them had been served for over 20 years in 
primary healthcare.

We examined 298 children aged 0–15 on the three 
scheduled days (table 3), who were referred by the trained 
KIs or came by themselves, 174 of the 298 children were 
from the study areas, the remaining 124 children were 
from other towns not being involved in the study. Of 174 
children examined, the age range was from 2 months 
to 15 years, 110 (63.2%) were boys, 30 (17.2%) had 
normal VA. Almost half of the 174 examined children 
had refractive errors. Strabismus and amblyopia together 
accounted for around 30%. Eleven (6.3%) of them had 
BCVA worse than 0.1 and received detailed eye examina-
tion with pupil being dilated on individual situation.

Five of the 24 children (14 males) (table 4) in welfare 
house were found with BL/SVI including three seriously 
sick children with other chronic conditions. None of 
the 35 children (16 males) in the county special school 
(table 4) suffered from BL/SVI. The team also found 
three of the five postoperative cataract children with 
BCVA worse than 0.1 at the training of KIs, who were 
referred by the local doctor.

Eight children with BCVA below 0.1 were examined by 
the local doctor in earlier 2017 at the vision screening 
project with all their detailed medical records in the 
hospital (table 4). They were informed of not coming 
again to hospital. Another 15 children with BL/SVI 
were referred by KIs and examined by the local doctors 
because they did not come on the three scheduled days 
in HDCPH; all these 15 children had been registered in 
the HDCDPF system for disabled people with detailed 
personal medical information.

In total, 42 children were found to be blind or severely 
visual impaired with VA below 0.1 among the 139 829 
children aged 0–15, which established the prevalence 
of BL/SVI as 0.30/1000 (95% CI 0.27 to 0.33/1000). 
Thirty-seven (88.1%) of the children with BL/SVI were 
certified as disabled people in the HDCDPF system and 
had been receiving welfare benefit. Two children were in 
school for blind children and one in school for non-blind 
children. Five were in Welfare house, and 29 (69.0%) 
children with BL/SVI stayed at home with their families.

Twenty-three (23, 54.8%) of the children with BL/SVI 
were male (table 5). There was no significant difference 
on prevalence of BL/SVI among boys and girls. Eight (8, 
19.0%) of 42 children with BL/SVI were 0–5 years old, 17 
(40.5%) aged 6–10 and another 17 (40.5%) were 11–15 
years old, which established that the prevalence of BL/
SVI at each of the three age groups was 0.17/1000 (95% 
CI 0.15 to 0.19), 0.33/1000 (95% CI 0.30 to 0.36) and 
0.43/100 (95% CI 0.40 to 0.46), respectively. There was a 
significant trend across age levels (p=0.01). Twenty-four 
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Table 6 Causes of blindness and visual impairment of the 
children identified

Causes n Proportion (%)

Site diagnosis Glaucoma 2 4.8

Cataract 
(postoperative)

7 16.7

Posterior segment 22 52.4

Optic nerve or CNS 3 7.1

The whole eye 
globe

8 19.0

Aetiology 
diagnosis*

1. Hereditary 19 45.2

2. Possible 
intrauterine factor

16 38.1

3. Perinatal/
neonatal factor†

2 4.8

4. Childhood factor 0 0.0

5. Cannot determine 5 11.9

Whether with 
additional 
disabilities

With additional 
disabilities

4 9.5

Without additional 
disabilities

38 90.5

Total number of 
children

42 100.0

*TheBother were ROP.
†Items 2 and 3 under aetiology diagnosis are regarded as 
potentially avoidable.
CNS, central nerve sydrome; ROP, retinopathy of prematurity.

Table 5 Prevalence of BL/SVI at children, by gender and by age groups

N % P value 95% CI P value

Gender Male 23 54.8 0.31/1000 0.28 to 0.34 0.796

Female 19 45.2 0.29/1000 0.26 to 0.32

Age (years) 0–5 8 19.0 0.17/1000 0.15 to 0.19 0.001

6–10 17 40.5 0.33/1000 0.30 to 0.36

11–15 17 40.5 0.43/1000 0.40 to 0.46

Corrected visual 
acuity of better 
eye

NLP—0.02 24 57.1

<0.02–0.05 10 23.8

0.05–0.1 8 19.0

Total number of 
children

42 100.0 0.30/1000 0.27 to 0.33

BL/SVI, childhood blindness and severe visual impairment; NLP, no light perception.

children (24, 57.1%) had the BCVA worse than 0.02, 10 
(23.8%) had BCVA from equal to 0.02 to worse than 0.05 
and 8 (19.0%) from equal to 0.05 to worse than 0.1.

By anatomic site diagnosis, nine children with BL/SVI 
were due to anterior segment disorders and the remaining 
33 children were diagnosed with BL/SVI from the whole 
eye globe or posterior segment problems (table 6). The 

causes were identified by aetiology, as hereditary in 19 
(45.2%) children and were suspected as intrauterine 
factor in 16 (38.1%). There were two cases (2, 4.8%) of 
retinopathy of prematurity (ROP). Ten (10, 23.8%) chil-
dren were affected in multiple sites on their eyes.

All the 42 children detected with BL/SVI in this study 
had been previously examined and treated by eye special-
ists. There was one glaucoma child who was recommended 
for an operation but did not progress due to uncertainty 
around surgical results and affordability. The remaining 
41 children had received the required treatment on the 
medical diagnosis of the disorders. All the seven children 
with cataracts had received operations, without signifi-
cant VA improvement to better than 0.1.

Using the above prevalence, the extrapolated number 
of children with BL/SVI aged 0–15 in the whole Guang-
dong Province in 2017 would be 5766 (95% CI 5190 to 
6343), on the census data in the year.22

dIsCussIons
This study found a low prevalence (0.30/1000, 95% CI 
0.28 to 0.34/1000) of BL/SVI at the age of 0–15, in 10 
of the 14 areas of Huidong County, South China in early 
2017. Eighteen (42.9%) of the 42 children with BL/SVI 
were identified as being affected at intrauterine and peri-
natal/neonatal stage, which are regarded as potentially 
avoidable.

This study involved 314 public health staffs from 
township health units and village doctors from commu-
nities as KIs, in addition to revision of hospital records 
and government registration system for people with 
recognised disability. The study team detected all the 
children at county well-fare house, county special school.

The remaining four towns in Huidong County that did 
not participate were more affluent; therefore, prevalence 
of BL/SVI in children should be equal to or be lower 
than that in the 10 study areas, although we could still 
encounter bias by the selection of the study sites without 
randomness.
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The low prevalence of childhood BL/SVI detected in 
this study is consistent with other study results in China,14 
and some other economically equivalent Eastern-Asian 
countries like Mongolia23 and Vietnam,24 but lower than 
that in India,25 Indonesia20 and African Ethiopia.26

The trained KIs in this study were from the communi-
ties, knew well of families and spread the news about the 
study on a couple of days before they approached chil-
dren in the communities for VA screening. Most of them 
had been serving as medical staff for many years and are 
treated as reliable people by local dwellers. These would 
help them avoid children with BL/SVI missed from the 
screening.

The low prevalence of BL/SVI ascertained in chil-
dren in this study could possibly be attributable to the 
following reasons. Consanguineous marriage increases 
BL/SVI chance, like in some South-eastern Asia coun-
tries;20 27 however, it is illegal in China. People would 
not choose relatives as consorts in the modern realities. 
The one child policy before January 2015 in China led to 
better general care to the pregnant women and babies to 
reduce the chance of unnecessary accident, exposure to 
harmful environment and better nutrition to them. These 
also explain why we did not find any children with BL/
SVI related to the childhood growing-up stage (table 4). 
According to the local health officer, general physical 
examinations are mandatory to couples before marriage. 
The hereditary risks of having babies would be informed 
before marriage if any of the new couples were found 
with hereditary problem. Physical examinations are also 
encouraged to women before and during pregnancy. For 
pregnant women, routine test on leucorrhoea, blood and 
urine, thyroid Function Test, Toxoplasma, Tubella, Toxo-
plasmosis, other viruses test and B-scan are included. 
Abortion would be arranged to avoid hereditary diseases. 
The public general health service had been enhanced 
enormously since 2015 across the country including 
Huidong, so that public awareness of having healthier 
babies should be consequently improved. Another 
reason of the low estimate prevalence was that we did not 
find any case affected by lack of nutrition, neither any 
case by infections at perinatal or childhood stages. We 
found much less children at the age of 0–5 with BL/SVI 
compared with those at older age group. This could attri-
bute to (1) the children were too young at the age group 
to be found with BL/SVI; (2) some of the diseases, espe-
cially hereditary diseases like retinoblastoma, Leber’s 
Disease, Familial Exudative Vitreoretinopathy (FEVR), 
pigmentary degeneration of retina and so on, may not 
reduce VA until later stage. The last reason of low preva-
lence of BL/SVI in children found in this study could be 
possibly because some of the children with BL/SVI died 
soon after they was born, especially those with multiple 
disabilities.5 28

The prevalence established in this study could be 
underestimated. According to the village doctors, people 
normally preferred not telling in public that there was 
a child with BL/SVI at home if they thought the family 

was able to manage with this child at home. This could 
possibly explain why we found more children (24, 57.1%) 
with VA worse than 0.02, but less (one-third of those with 
VA below 0.02) with better VA from 0.05 to 0.1 (table 5). 
Although at the training of KIs, we emphasized on the 
definition of BL/SVI we should use for the study, that is 
any children with VA below o.1 were the study subjects, 
who should be referred for further examination in the 
hospital, most of the local people still believed that blind-
ness and severe visual impairment means "unable to have 
light perception or those people who were unable to 
walk independently". Although we checked again with 
all the trained KIs through Wechat (a free mobile phone 
programme for communication by chat, call or informa-
tion sharing) or phone call to ensure that all children 
with BL/SVI found should be examined/recorded in the 
study, we still suspect that few visually impaired children 
with better VA than blindness might not come for further 
examination in this study, and neither were registered in 
the government system nor were examined by the local 
eye doctors previously with records in the local hospital.

Children aged below 1 year old without notable eye 
problem but possibly having SVI could also be missed in 
this study as they could not communicate properly with 
parents and KIs.

The estimated prevalence could be close to the real 
rate. Using the surveillance system methodology in the 
UK,28 the incidence of BL/SVI in those aged 0–5 were 
expected to be higher compared with older age groups, 
but the actual prevalence from each group was equal to 
each other, with those deceased at the age group of 0–5 
and being taken out of the prevalence calculation. Based 
on this assumption in UK, the number of children with 
BL/SVI at the age of 0–5 in Huidong should be equal to 
that at older groups numbered as 17 children (table 5) in 
our study, but we found only 8 (9 less than the assump-
tion) in this study. If we assume to add another 9 more 
children to the number at this group, it would bring the 
prevalence from 0.30/1000 to 0.36/1000, which does 
not make significant difference on the prevalence of 
children aged 0–15, although there was significant differ-
ence between 0–5 and other two groups of 6–10 years and 
11–15 years.

There came more boys (63.2%, table 3) to county 
hospital for further examination from the 10 study areas. 
The possible reason might be that boys are more outgoing 
than girls, and no one believed that there was gender 
discrimination affected less girls to the examination, 
according to the local doctors and health authorities.

All the children with cataract found in this study were 
operated at tertiary hospitals with proper treatment and 
follow-up, while none of them were operated before 2 
years old. Late operation on congenital cataract could 
lead to the development of amblyopia. Children who 
were with postoperated congenital cataract did not gain 
significant VA improvement and could also be potentially 
affected by multiple disorders. This reminds the need for 
public awareness of early detection of children’s eyes and 
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treatment of congenital cataract to help the development 
of VA at younger stage.

Our study established a high rate of blind or severely 
visual impaired children not going for school education. 
This should call attention from related departments on 
how to help with these children having their right of 
education. The authors learnt after this study that there 
is only one school for blind children in the whole Guang-
dong Province with around 100 million population. 
Parents do not pay any tuition fees for primary educa-
tion in school for blind children, but one of the family 
guardians has to accompany their child in the school for 
caring, which becomes the barrier to most of the fami-
lies with BL/SVI children, as commented by the teachers 
from Guangzhou school for blindness.

ConClusIon
This study documented a low prevalence of blindness 
and severe visual impairment in children aged 0–15 in 
South China. Almost half of them were still potentially 
avoidable with better health education, care of pregnancy 
and care of children’s eye. Establishment of surveillance 
system for disabled children including those with BL/
SVI across the country and better health education to the 
public with the surveillance health outcomes would help 
the reduction of avoidable BL/SVI further.

Acknowledgements The authors acknowledge Drs Xudong Luo, Dele Wang, 
Yongyu Huang from Huidong, for their contribution to coordinate training of all the 
key informants, children’s referral and visiting villages.

Contributors BX: study design, training of the key informants, monitoring the data 
collection, data analysis as well as manuscript drafting and revision. YL: draft of 
the manuscript, data analysis and critical revision of the manuscript. JY, ZW, WH, 
YZ, SH, XT, JY: design of the study and valuable comments on the manuscript. 
LJ: statistics analysis and helpful revision. JY: designing and revision of the 
manuscript.

Funding This study is funded by the National Natural Science Foundation of 
China (Project No. 81530028; 81721003) and the Guangdong Province Science & 
Technology Plan (Project No. 2014B020228002).

Competing interests None declared.

Patient consent Not required.

ethics approval Ethics approval was obtained from Zhongshan Ophthalmic Centre, 
Sun Yat-sen University. The approval reference number is 2017KYPJ086. All the 
children examined at county hospital gave written consent in the presence of their 
caregivers.

Provenance and peer review Not commissioned; externally peer reviewed.

data sharing statement Datasets used and/or analysed in this study are 
available from the corresponding author on request.

open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non-commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

reFerenCes
 1. World Health Organization. Preventing blindness in children. WHO/

PBL/00.77. Geneva: WHO, 1999.

 2. World Health Organization. Report of the WHO meeting on the 
prevention of childhood blindness. WHO/PBL/90.19. Geneva: WHO, 
1990.

 3. World Health Organization. Global initiative for the elimination 
of avoidable blindness. WHO/PBL/97.61. Geneva: World Health 
Organization, 1997.

 4. Pizzarello L, Abiose A, Ffytche T, et al. Vision 2020: the right to sight: 
a global initiative to eliminate avoidable blindness. Arch Ophthalmol 
2004;122:615–20.

 5. Steinkuller PG, Du L, Gilbert C, et al. Childhood blindness. J Aapos 
1999;3:26–32.

 6. Rahi JS, Gilbert CE, Foster A, et al. Measuring the burden of 
childhood blindness. Br J Ophthalmol 1999;83:387–8.

 7. Statistics of China's census data, 2017. Available: http:// 
countryeconomy. com/ demography/ population/ china

 8. Gogate P. Blindness in children: a wordwide perspective. Comm Eye 
Health J 2007;20:32–3.

 9. You C, Wu X, Zhang Y, et al. Visual impairment and delay in 
presentation for surgery in Chinese pediatric patients with cataract. 
Ophthalmology 2011;118:17–23.

 10. Zhu JF, Zou HD, He XG, et al. Cross-sectional investigation of visual 
impairing diseases in Shanghai blind children school. Chin Med J 
2012;125:3654–9.

 11. Haotian Lin YY, Chen J. Congenital cataract: prevalence and surgery 
age at Zhongshan ophthalmic center (ZOC). PLOS one 2014;9.

 12. Data of Citizens's General income and expenditure in 
Guangdong Province. Available: http:// blog. sina. com. cn/ s/ blog_ 
8b61f3d50100zrnr. html

 13. Muhit MA, Shah SP, Gilbert CE, et al. Causes of severe visual 
impairment and blindness in Bangladesh: a study of 1935 children. 
Br J Ophthalmol 2007;91:1000–4.

 14. Xiao B, Fan J, Deng Y, et al. Using key informant method to assess 
the prevalence and causes of childhood blindness in Xiu'shui 
County, Jiangxi Province, southeast China. Ophthalmic Epidemiol 
2011;18:30–5.

 15. Kalua K, Patel D, Muhit M. Causes of blindness among children 
identified through village key informants in Malawi. Canadian journal 
of ophthalmology. Journal canadien d'ophtalmologie 2008;43:425–7.

 16. Kalua K, Patel D, Muhit M, et al. Productivity of key informants for 
identifying blind children: evidence from a pilot study in Malawi. Eye 
2009;23:7–9.

 17. Boye J. Validating key informant method in detecting blind children 
in Ghana. J Comm Eye Health 2005;18:131.

 18. Razavi H, Kuper H, Rezvan F, et al. Prevalence and causes of severe 
visual impairment and blindness among children in the lorestan 
Province of Iran, using the key informant method. Ophthalmic 
Epidemiol 2010;17:95–102.

 19. Shirima S, Lewallen S, Kabona G. Estimating numbers of blind 
children for planning services: findings in Kilimanjaro, Tanzania. Br J 
Ophthalmol 2009.

 20. Muhit M, Karim T, Islam J, et al. The epidemiology of childhood 
blindness and severe visual impairment in Indonesia. Br J 
Ophthalmol 2018;102:1543–9.

 21. Gilbert C, Foster A, Négrel AD, et al. Childhood blindness: a new 
form for recording causes of visual loss in children. Bull World Health 
Organ 1993;71:485–9.

 22. Census data 2017. Available: http://www. gdstats. gov. cn/ tjzl/ tjgb/ 
201803/ t20180302_ 381919. html

 23. Bulgan T, Gilbert CE. Prevalence and causes of severe visual 
impairment and blindness in children in Mongolia. Ophthalmic 
Epidemiol 2002;9:271–81.

 24. Limburg H, Gilbert C, Hon DN, et al. Prevalence and causes of 
blindness in children in Vietnam. Ophthalmology 2012;119:355–61.

 25. Nirmalan PK, Vijayalakshmi P, Sheeladevi S, et al. The Kariapatti 
Pediatric Eye Evaluation Project: baseline ophthalmic data 
of children aged 15 years or younger in southern India. Am J 
Ophthalmol 2003;136:703–9.

 26. Demissie BS, Solomon AW. Magnitude and causes of childhood 
blindness and severe visual impairment in Sekoru district, Southwest 
Ethiopia: a survey using the key informant method. Trans R Soc Trop 
Med Hyg 2011;105:507–11.

 27. Kemmanu V, Hegde K, Giliyar SK, et al. 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.

 28. Rahi JS, Cable N. Severe visual impairment and blindness in children 
in the UK. The Lancet 2003;362:1359–65.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jophth.bm
j.com

/
B

M
J O

pen O
phth: first published as 10.1136/bm

jophth-2018-000240 on 27 F
ebruary 2019. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1001/archopht.122.4.615
http://dx.doi.org/10.1016/S1091-8531(99)70091-1
http://dx.doi.org/10.1136/bjo.83.4.387
http://countryeconomy.com/demography/population/china
http://countryeconomy.com/demography/population/china
http://dx.doi.org/10.1016/j.ophtha.2010.04.014
http://www.ncbi.nlm.nih.gov/pubmed/23075719
http://blog.sina.com.cn/s/blog_8b61f3d50100zrnr.html
http://blog.sina.com.cn/s/blog_8b61f3d50100zrnr.html
http://dx.doi.org/10.1136/bjo.2006.108019
http://dx.doi.org/10.3109/09286586.2010.528138
http://dx.doi.org/10.1038/eye.2008.49
http://dx.doi.org/10.3109/09286581003624954
http://dx.doi.org/10.3109/09286581003624954
http://dx.doi.org/10.1136/bjophthalmol-2017-311416
http://dx.doi.org/10.1136/bjophthalmol-2017-311416
http://www.ncbi.nlm.nih.gov/pubmed/8261552
http://www.ncbi.nlm.nih.gov/pubmed/8261552
http://www.gdstats.gov.cn/tjzl/tjgb/201803/t20180302_381919.html
http://www.gdstats.gov.cn/tjzl/tjgb/201803/t20180302_381919.html
http://dx.doi.org/10.1076/opep.9.4.271.1512
http://dx.doi.org/10.1076/opep.9.4.271.1512
http://dx.doi.org/10.1016/j.ophtha.2011.07.037
http://dx.doi.org/10.1016/S0002-9394(03)00421-5
http://dx.doi.org/10.1016/S0002-9394(03)00421-5
http://dx.doi.org/10.1016/j.trstmh.2011.04.007
http://dx.doi.org/10.1016/j.trstmh.2011.04.007
http://dx.doi.org/10.3109/09286586.2015.1090003
http://dx.doi.org/10.1016/S0140-6736(03)14631-4
http://bmjophth.bmj.com/

	Prevalence and causes of childhood blindness in Huidong County, South China, primary ascertained by the key informants
	Abstract
	Introduction
	Methods
	Results
	Discussions
	Conclusion
	References


