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Abstract

Background Pediatric uveitis may cause severe impairment of vision in children and affect their quality of life as well
as cognitive ability. This study aims to evaluate the functional vision, visual-related and health-related quality of life,
and cognitive ability in pediatric uveitis.

Methods Children with uveitis aged 5-16 years old completed six validated instruments to assess functional visual
ability with Cardiff Visual Ability Questionnaire for Children (CVAQQ), vision-related quality of life with Impact of Vision
Impairment for Children (IVI-C), health-related quality of life with Pediatric Quality of Life Inventory (PedsQL), cognitive
ability with Chinese Wechsler Intelligence Scale for Children (C-WISC), and depression and anxiety evaluation with
Hospital Anxiety and Depression Scale (HAD).

Results The CVAQC, IVI-C, and PedsQL scores of pediatric uveitis were significantly lower than that of normal levels.
Full-scale intelligence quotient (IQ) and performance IQ were significantly lower in pediatric uveitis patients with
impaired vision in their best eye (visual acuity < 0.3) compared to those with a vision equal to or better than 0.3. Verbal
IQ was significantly lower in male pediatric uveitis patients with impaired vision compared to those with a vision
equal to or better than 0.3. Additionally, parents of pediatric uveitis patients with impaired vision generally had lower
educational levels than parents of those with a vision equal to or better than 0.3.

Conclusions Impaired vision caused by pediatric uveitis has a significant impact on children’s functional visual ability
and quality of life. The development of cognitive function in pediatric uveitis is also significantly hindered.
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Introduction

Uveitis is an ocular inflammatory disease in the middle
layer of the eye. It can be caused by infection (infectious
uveitis) or immune response (noninfectious uveitis).
Noninfectious uveitis mostly arises from multifactorial
etiologies such as genetic factors, environmental stimu-
lation, and abnormal immune cell activation [1, 2]. Pedi-
atric uveitis accounts for approximately 5-10% of all
patients with uveitis, and most pediatric uveitis cases
(approximately 90%) are noninfectious [3]. It is usually
asymptomatic, chronic, persistent and recurrent [1]. In
addition, the clinical presentations of pediatric uveitis
such as eye redness, blurry vision and pain vary greatly
in different patients. The diagnosis of pediatric uveitis
may be delayed due to the absence of obvious symptoms
and difficulties in performing comprehensive eye exami-
nations. With the progression of the disease, it is often
associated with many ocular complications including
cataract, band keratopathy, synechiae formation, macular
edema and even hypotony [4]. Severe ocular complica-
tions can lead to irreversible morphological damage and
visual disability. There are many challenges in the man-
agement of pediatric uveitis, including delayed diagno-
sis, risk of amblyopia, and limited treatment options [5].
Currently, the treatment of pediatric uveitis is to achieve
remission of intraocular inflammation and reduce severe
ocular complications and lifelong burden of vision loss
on the family [2, 6].

Good vision is critical for children’s daily activities
such as reading, writing, and social activities. Poor visual
outcomes can produce a negative effect on quality of life
(QoL) in children with uveitis, and severely impair chil-
dren’s social activities, cognitive ability, and psychologi-
cal and physical well being [7]. The vision-related QoL
(VR-QoL) in children with uveitis may be further aggra-
vated due to persistent and chronic inflammation, corti-
costeroid administration, and delayed use of agents for
modifying systemic diseases [6]. Some studies have inves-
tigated the QoL in children with uveitis and found that
measurement of VR-QoL is important for evaluating the
vision related life quality of pediatric uveitis [8—10]. It has
been reported that uveitis in adults with impaired vision
has worse QoL and high rates of anxiety and depres-
sion [11, 12]. However, few studies have addressed these
issues in the quality of life, cognitive function as well as
emotional statements in pediatric uveitis. A comprehen-
sive approach that includes multiple aspects of disabil-
ity may improve the assessment of outcomes in children
with uveitis.

Here we performed a study to evaluate functional
visual ability, vision-related quality of life (VR-QoL),
health-related quality of life (HR-QoL), cognitive ability,
as well as depression and anxiety evaluation in pediatric
uveitis. The results showed that impaired vision caused
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by pediatric uveitis has a significant impact on their
behavior, cognitive and emotional development.

Methods

Patients

This prospective study was performed in accordance
with the tenets of the Declaration of Helsinki, and was
approved by the Ethics Committee of the First Affiliated
Hospital of Chongqing Medical University (Approval
number: 2019-210). Patients with pediatric uveitis who
visited the uveitis center in the First Affiliated Hospi-
tal of Chongqging Medical University between June 22,
2021 and September 27, 2021 were recruited. Inclusion
criteria included: (1) a diagnosis of pediatric noninfec-
tious uveitis; (2) age between 5 and 16 years at diagnosis.
Exclusion criteria included: (1) significant co-morbidity
unrelated to uveitis (i.e. sickle cell anemia) affecting QOL
and function; (2) major developmental disorders (i.e.
cerebral palsy, mental retardation); (3) major emotional
disorders unrelated to uveitis (i.e. obsession, phobias);
(4) other ocular disorders (i.e. pathological myopia) unre-
lated to uveitis; (5) patients who were unable to com-
municate in Chinese or underwent surgical intervention
within 1 month before or after completing questionnaires
were excluded from the study. The medical records of all
children were screened to identify those who met inclu-
sion criteria. Age-appropriate information materials and
questions were provided.

All patients’ clinical data such as age, gender, racial or
ethnic background, ocular and systemic manifestations,
the age at uveitis onset, disease course, ocular compli-
cations secondary to uveitis, and previous and current
medical treatments (including surgical interventions)
were reviewed and recorded. The systemic medications
(such as glucocorticoids, immunosuppressants, etc.) used
currently or previously, and topical medications were
also reviewed. Patients with pediatric uveitis and their
parents had given written consent before their inclu-
sion in the study. The parental education backgrounds of
patients were recorded.

Ophthalmological examination

A complete ophthalmic evaluation including best cor-
rected visual acuity (BCVA), refraction, intraocular pres-
sure (IOP), slit-lamp inspection, ophthalmoscopy of the
fundus was performed in all the patients included in
this study. Fundus fluorescein angiography (FFA), ocular
B-ultrasound, and optic coherence tomography (OCT)
were performed in 104, 83 and 113 cases respectively.
The BCVA was assessed and the better one was recorded
with a logarithm of the minimum angle of resolution
score using the standard logarithmic visual acuity chart.
Moderate and severe visual impairment was defined as
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Exclusion criteria

1) significant co-morbidity unrelated to uveitis affecting QOL and function 2
2) major developmental disorders 1
3) major emotional disorders unrelated to uveitis 1
4) other ocular disorders unrelated to uveits 2
5) patients unable to communicate in Chinese or underwent surgical intervention within 1 month 4

Number of patients

patients with pediatric uveitis

Inclusion criteria

1) pediatric noninfectious uveitis
2) age between 5-16 years at diagnosis

Y

156 patients

A

A

Y A

Ophthalmological examination

| CVAQC |

| IVI-C |

PedsQL | | C-WISC | | HAD |

Fig. 1 Aflow chart of research inclusion and exclusion processes. CVAQC: Cardiff Visual Ability Questionnaire for Children, IVI-C: vision-related quality of
life with Impact of Vision Impairment for Children, PedsQL: health-related quality of life with Pediatric Quality of Life Inventory, C-WISC: cognitive ability
with Chinese Wechsler Intelligence Scale for Children, HAD: depression and anxiety evaluation with Hospital Anxiety and Depression Scale

BCVA <0.3 following the International Council of Oph-
thalmology (ICO) 2002 definitions [13].

Questionnaire on functional vision

The Cardiff Visual Ability Questionnaire for Children
(CVAQC) was used to evaluate functional vision in chil-
dren. CVAQC is a self-report tool including 25 questions,
which cover the areas of education, near/distance vision,
social interaction, entertainment, and sports. Each ques-
tion was answered based on a 4-point scale (0-3 points),
resulting in total scores ranging from 0 (normal visual
ability) to 75 (severe visual impairment) [14, 15].

Questionnaire on VR-QoL

The Impact of Vision Impairment for Children (IVI-C)
tool was used to evaluate VR-QoL in children aged 8 to
16 years [16]. The IVI-C included 24 questions, covering
areas of school, mobility, social interaction, and emotion.
For each question, 5 options (scored 0—4) and an addi-
tional option of “no, for other reasons” (no value) were
available for selection. The total scores ranged from 0
(lowest VR-QoL) to 96 (normal VR QoL).

Questionnaire on HR-QoL

Age-specific versions of the PedsQL Inventory (www.
pedsql.org) were used to evaluate HR-QoL in children of
5 years and older, based on physical and emotional state
as well as social and school life [17, 18]. The condition of
the children was also reported by their parents through
questionnaires (“parental report”), which include 21-23
questions for children aged 5-7, 8-12, and 13-16
years. The self-administered the questionnaire (PedsQL

administration guidelines) was given to all the children
tested with answers on 0-4 Likert scale. The PedsQL
scores were calculated according to the scoring instruc-
tions. When blank items occurred, the denominator was
adjusted by using the number of completed items instead
of total items. Questionnaires were removed from
the analysis when > 50% of the items were left blank.
Scores ranged from 0 (lowest HR-QoL) to 100 (normal
HR-QolL).

Evaluation on cognitive ability

Chinese Wechsler Intelligence Scale for Children
(C-WSIC), which is designed to measure intelligence
scores [19], was used to determine whether the cognitive
abilities were affected in children with uveitis. C-WSIC
contained ten core subtests and five additional subtests,
which were summed into a four-index score contain-
ing Verbal Comprehension Index (VCI) and Perceptual
Reasoning Index (PRI). The VCI included the Vocabu-
lary, Similarities, and Comprehension subtests; the PRI
included the Block Design, Picture Concepts, and Matrix
Reasoning subtests. All four of the index scores were
included in the calculation of full-scale intelligence quo-
tient (IQ) (ranging from 40 points to 160 points).

Before initiation of the study, the testers were trained
by professional institutions, and the consistency of their
tests and scores was confirmed. All the tests were per-
formed by professionally trained research members (Y. Z,
Z.]. C). The test and scoring were carried out in strict
accordance with the requirements of the test manual.
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Evaluation on anxiety and depression

The Hospital Anxiety And Depression Scale (HADS)
was used to evaluate the severity of anxiety and depres-
sion, which included 7 anxiety items and 7 depression
items [20]. Each item was scored by a 4-point (0-3) scale,
resulting in a total score ranging from 0 to 21 for anxi-
ety or depression. The state of anxiety or depression was
defined for either subscale as follows: normal, O to 7; sug-
gestive of the presence of mood disorder, 8 to 10; and
probable presence (‘caseness’) of the mood disorder, 11
or higher. For patients with illiteracy or poor vision, the
HADS and possible responses were read to the patients.

Data analysis

Data analysis was performed using SPSS version 25.0
(SPSS Inc., Chicago, IL, USA). Descriptive statistics was
applied throughout the study. The correlation analysis
was performed using Spearman test. The rank-sum test
or independent t test was used to compare variables. P
values <0.05 were considered statistically significant.

Results

General information

A total of 156 patients with pediatric uveitis were
enrolled according to the inclusion and exclusion criteria.
The flow chart of this study is shown in Fig. 1. The demo-
graphic and clinical characteristics of 156 patients as
stated above are listed in Table 1. Seventy-seven (49.4%)
patients were female and seventy-nine (50.6%) were
male. The mean age of all patients was 9.52 + 3.30 years,
and the mean age at diagnosis was 7.35 + 3.12 years.
The median BCVA at study participation was 0.8 (IQR,
0.3-1.0). The median daily dose of systemic glucocorti-
coids and cyclosporine were 0.392 mg/kg per day (IQR,
0.283-0.567), 3.329 mg/kg per day (IQR, 2.833-3.873).
Ocular complications occurred in 156 patients, includ-
ing cataract (61, 39.10%), glaucoma (20, 12.82%), band
keratopathy (58, 37.18%), hypopyon (1, 0.64%), synechia
(88, 56.41%), macular edema identified clinically by FFA
or OCT (37, 23.72%), papilledema (54, 34.62%), and vit-
reous opacities (30, 19.23%). Patients were also associ-
ated with other systemic signs, including ulcer of mucous
membrane and genitalia (7, 4.49%), joint pain (15, 9.62%),
erythema of skin (2, 1.28%), leucoderma (2, 1.28%), white
hair (2, 1.28%) and tinnitus (2, 1.28%).

Evaluation of functional visual acuity

All the children included in this study completed the
CVAQC. The median of the CVAQC scores was 18.00
(IQR, 6.00-28.00), suggesting a moderate impairment
of FVA in these patients [14, 15] (Table 2). In addi-
tion, Spearman rank correlation test showed no signifi-
cant association of the CVAQC scores with age or the
parameters investigated including BCVA, undergoing of
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surgery, medication used, ocular complications, or sys-
temic signs (Table 3).

Evaluation of VR-QoL

Patients with pediatric uveitis aged 8—16 years enrolled
completed the IVI-C tool. The median of the IVI-C
score was 80.00 (IQR, 69.50-86.50), suggesting that
the patients had markedly reduced VR-QoL [16, 21]
(Table 2). Spearman rank correlation test showed no sig-
nificant association of the CVAQC scores with any clini-
cal parameters (Table 3).

Evaluation of HR-QoL
PedsQL self-report questionnaires were completed by
156 patients. The median PedsQL self-report score was
76.00 (IQR, 65.00-86.00), which was lower than that of
normal level [22, 23] (Table 2). Spearman rank correla-
tion test showed that the PedsQL self-report scores were
significantly associated with systemic signs (Spearman’s r
correlation coefficient, r=-0.355; p=0.008), but not asso-
ciated with any other clinical parameters (Table 3).
PedsQL parental questionnaires were completed by
156 patient’s parents. The median PedsQL parental
report score about the children was 73.00 (IQR, 62.00—
87.00), significantly lowering than normal level (Table 2).
Spearman rank correlation test showed that the parental
report scores were significantly associated with the age at
study participation (Spearman’s r correlation coefficient,
r=0.285; p=0.035), but not associated with other clinical
parameters (Table 3). Overall, the PedsQL parent report
scores were higher than the self-report scores.

Cognitive ability evaluation

The scores of C-WISC were within the normal range.
Children were divided into 2 groups: group A includ-
ing pediatric uveitis with visual acuity equal to or better
than 0.3 in their best eye (124 patients, 83.78%); group B
with a vision less than 0.3 in their best eye (24 patients,
16.22%). Full-scale IQ and performance IQ were signifi-
cantly lower in the group B as compared with the group
A (p=0.018; p=0.005, Table 4). Intriguingly, verbal IQ of
male children in the group B was significantly lower than
that of male children in the group A (p=0.016, Table 4).
Spearman rank correlation test showed that performance
IQ was significantly associated with the age at study par-
ticipation (Spearman’s r correlation coefficient, r=-0.333;
p=0.017) and the age at uveitis diagnosis (Spearman’s r
correlation coefficient, r=-0.284; p=0.044) (Table 3).

Anxiety and depression evaluation

As regard the HAD scores, the percentage of pediat-
ric uveitis scored equal to or higher than 8 was 18.6% in
depression scale and 21.8% in anxiety scale. There was
no difference concerning the HAD scores for anxiety,



Wan et al. BMC Ophthalmology (2023) 23:381

Page 5 of 9

Table 1 Demographic and clinical characteristics, associated conditions in study participants

Age 5-7 years

Age 8-12 years

Age 13-16 years All age groups

n=49 n=73 n=34 n=156
Age at study participation
Mean (SD) 6.72 (0.87) 10.52 (1.58) 14.27 (0.98) 9.52 (3.30)
Age at diagnosis
Mean (SD) 5.82(1.13) 833 (249) 9.54 (4.14) 7.35(3.12)
BCVA (LogMAR) at participation
Median (IQR) 0.75 (0.375-1.0) 0.8(04-1.0) 0.55(0.1-1.0) 0.8(0.3-1.0)
Number of eye surgery
Median (IQR) 0(0-1.25) 0(0-2.0) 0(0-0.25) 0(0-1.0)

General medication

Current daily average dose of systemic glucocorticoids (mg/kg per day)
Median (IQR) 0.354 (0.236-0.472)
Current daily average dose of cyclosporine (mg/kg per day)
Median (IQR) 2.948 (2.358-3.538)
Ethnic minority

Tujia

Miao

Other minorities

Unknown

Uveitis subtype

Behcet's disease

Vogt-Koyanagi Harada’s disease

Juvenile idiopathic arthritis

Blau Syndrome

Idiopathic pediatric uveitis

Ocular complications

Complicated cataract

Secondary glaucoma

Band keratopathy

Hypopyon

Synechia

Macular edema

Papilledema

Vitreous opacities

Associations

Ulcer of mucous membrane and genitalia

Joint pain

Erythema of skin

Leucoderma

White hair

Tinnitus

Other exceptions

0.386 (0.297-0.593)

3.264 (2.967-4.006)

0412 (0.294-0.490) 0.392 (0.283-0.567)

3529 (2.941-3.922) 3.329(2.833-3.873)

n %

6 3.85
3 1.92
17 10.90
2 1.28
n %

2 1.28
3 1.92
4 2.56
4 2.56
143 91.67
n %

61 39.10
20 12.82
58 37.18
1 0.64
88 56.41
37 23.72
54 34.62
30 19.23
7 4.49
15 9.62
2 1.28
2 1.28
2 1.28
2 1.28
14 8.97

depression and CES-DC scores between the group A and
group B (p>0.05, Table 5). Furthermore, Spearman rank
correlation test showed that the CES-DC scores were
positively associated with daily dose of cyclosporine used
currently (Spearman’s r correlation coefficient, r=0.309;
p=0.034). The HAD scores for anxiety and depression
were not associated with any clinical parameters, such as
BCVA, undergoing of surgery, medication used, ocular
complications, or systemic signs (Table 3).

Parental education evaluation

The parental education information of children is listed
in Table 6. On average, the parents of children with
impaired vision in their best eye generally had lower lev-
els of education than those of children with vision acuity
equal to or better than 0.3 (p=0.037).
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Table 2 Scores for functional visual ability (FVA), vision-related
quality of life (VR-Qol) and health-related quality of life (HR-QoL)
reported by children according to age and parents

PedsQL
CVAQC IVI-C Self-report Parental
report
Median (IQR)
n=156 n=107 n=156 n=156
All'age groups  18.00 80.00 76.00 73.00
(6.00-28.00) (69.50- (65.00— (62.00-87.00)
86.50)  86.00)
n=49 n=49 n=49
Age 5-7 years  17.50 / 81.00 76.50
(4.75-25.25) (57.00— (68.75-90.00)
90.00)
n=73 n=73 n=73 n=73
Age 8-12 18.00 80.00 77.00 73.00
years (8.00-28.00) (66.00- (65.00- (59.00-85.00)
87.00)  84.00)
n=34 n=34 n=34 n=34
Age 13-16 21.50 80.50 70.50 64.50
years (3.00-33.50)  (72.25- (61.25- (54.75-87.25)
84.75)  85.25)

Possible CVAQC scores (FVA) range from 0.0 (higher FVA) to 75.0 (lower FVA).
IVI-C scores range from 0 to 96 (severe reduction to normal VRQoL). PedsQL
scores range from 0 to 100 (severe reduction to normal HR-Qol). Children
reported markedly reduced FVA and VR-QoL. All HR-QoL scores were
signifificantly reduced as reported by both children and parents

Discussion

In this study, we performed a comprehensive evaluation
of functional visual ability, VR-QoL, HR-QOL, cogni-
tive ability and depression and anxiety in children with
uveitis. We found that pediatric uveitis had a significant
impact on functional visual ability, VR-QoL, and HR-
QoL. Furthermore, children with impaired vision had
worse cognitive ability and the parents of children with
impaired vision generally had lower levels of education.

Diseases occurring in children during their growth
development period may have an impact on the forma-
tion of their emotional cognition and social function [1].
Children with uveitis have been shown to be associated
with many ocular complications, such as synechia, cata-
ract, band keratopathy, macular edema, etc. [4]. These
complications as well as decreased vision may potentially
affect visual-related, health-related quality of life and
cognitive ability either due to disease itself or complica-
tions. A relatively large sample with wide range of patient
sources in our uveitis center enable us to accurately eval-
uate the influences of pediatric uveitis on the quality of
life, emotional state and cognitive ability.

The vision related functional ability and quality of
life in children with uveitis have been assessed using
the CVAQC and VR-QoL. Previous studies used both
CVAQC and VR-QoL to assess the effects of ocular dis-
eases on the functional visual ability and quality of life in
children and adolescents [13, 14, 24]. The results showed
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that certain chronic ocular diseases had significant long-
term effects on the quality of life, such as reading speed
and education, due to impaired vision [25-27]. A recent
clinical study showed that increased reading speed could
improve QoL of patients with retinitis pigmentosa, and
reading speed was the only modifiable factor affecting
VR-QoL [28]. Another study indicated that patients with
retinitis pigmentosa who had higher education levels
showed better reading ability, and reduced visual acu-
ity was a strong negative predictor of reading perfor-
mance [29]. In this study, we used the above two scales
to determine the vision-related quality of life in pediatric
uveitis patients. The results showed that pediatric uveitis
patients with higher scores of CVAQC and lower level of
VR-QoL had more severe degree of visual impairment
and poorer quality of life. This finding is consistent with
previous studies [30].

Statement of HR-QoL has been evaluated by PedsQL
self-report and PedsQL parental report. The scales are
highly reliable and valid in children with various acute or
chronic diseases including uveitis and glaucoma [31-33]
[24, 34]. We used the HR-QoL to assess the health-related
quality of life in children and their parents. The results
showed that PedsQL self-reported scores were associated
with systemic signs in children with uveitis, suggesting
that concomitant systemic symptoms may severely affect
children’s daily life. We also found that parents reported a
greater impact of uveitis on HR-QoL than children them-
selves. In lines with our study, similar findings have been
reported in children with cataract, glaucoma or juvenile
idiopathic arthritis-associated uveitis [33, 35, 36] [24, 25].
This may be explained by that parents are more sensitive
or nervous about their children’s ocular disorders than
children themselves. It is interesting to note that the par-
ents of children with impaired vision generally had lower
educational attainment than those of children with better
vision. This may be partially explained by early detection
and timely intervention of children’s vision problems in a
good educational family.

Previous studies reported that systemic diseases
may affect the cognitive development of patients [37,
38]. However, there is little published data concern-
ing whether visual impairment in pediatric uveitis
could affect the cognitive development. In this study,
we showed that performance IQ and full-scale IQ were
profoundly affected by impaired vision in pediatric uve-
itis patients. Verbal IQ was significantly lower in male
children with impaired vision, suggesting that the ver-
bal related cognitive development is readily affected
by decreased vision arising from pediatric uveitis. This
result is, by and large, consistent with that reported pre-
viously [39, 40].

We also investigated anxiety and depression in pedi-
atric uveitis using HAD scales. Although there was no
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Table 3 Correlations between the scores of CVAQC, IVI-C, PedsQL, C-WISC, HAD, CES-DC and clinical characteristics
CVAQC IVI-C PedsQL PedsQL C- C- C- HAD for HAD for CES-DC
self-report parental WISC WISC  WISC anxiety depression
report viQ PIQ FIQ
BCVA SRRC 0.205 -0.261 0.141 0.153 -0.042 -0.120 -0.097 0.065 0.082 -0.178
Pvalue 0.133 0.118 0.306 0.266 0.771 0402 0499 0.663 0.582 0.231
Number of undergo-  SRRC 0.058 0.223 -0.041 -0.028 0.001 0.193 0.085 0.005 0.173 0.099
ing surgery Pvalue 0677 0.184 0.768 0.837 0993 0.175 0554 0972 0.245 0510
Age at study SRRC 0.122 -0.027 0.075 0.285 0.099 -0333 -0.105 0.000 -0.054 0.103
participation Pvalue 0376 0.876 0.587 §0.035 0491 §0.017 0463 1.000 0.719 0.493
Age at diagnosis SRRC 0.170 -0.176 0.042 0.255 0230 -0284 -0.021 -0.30 -0.70 0.095
Pvalue 0213 0.296 0.759 0.061 0.104 §0.044 0885 0.843 0.640 0525
General medication
Current daily dose of ~ SRRC -0.153  -0.244 0.037 -0.001 0.161 0.203 0.149 -0.038 -0.012 0.080
systemic glucocorti-  pvalue 0263 0.146 0.788 0.996 0.259 0.153 0298 0.802 0.937 0.595
coids (mg)
Current daily dose of ~ SRRC -0.138  0.205 -0.132 -0.119 0222 -0.173 0.042 0.088 0.166 0.309
cyclosporine (mg) Pvalue 0314 0.223 0337 0387 0.117 0225 0.767 0.558 0.264 §0.034
Ocular complications
Complicated cataract SRRC -0.041 0.166 0.092 0122 -0.177 0139  -0.045 -0.008 0.097 0.137
Pvalue 0.769 0.326 0.505 0377 0215 0329 0.751  0.956 0516 0.357
Secondary glaucoma  SRRC 0.092 0031 -0.098 0.103 0175 0187 0208 -0.023 0.004 0.069
Pvalue 0.503 0.857 0476 0.456 0.220 0.190 0.143  0.877 0.979 0.644
Band keratopathy SRRC -0.201 -0.068 -0.172 0121 -0.015 -0042 -0.031 -0.075 0.218 0.110
Pvalue 0.142 0.687 0210 0.378 0917 0.771 0827 0618 0.141 0.462
Synechia SRRC -0.073 0.181 0.081 0.098 0.029 0.105 0.062 -0.054 0.056 0.278
Pvalue 0.598 0.285 0.556 0478 0.840 0464 0665 0.716 0.708 0.058
Macular edema SRRC 0.129 0111 0.115 0.180 -0.083 -0.185 -0.145 0.097 0.019 -0.015
Pvalue 0.349 0514 0.405 0.188 0.564 0.193 0309 0.517 0.897 0918
Papilledema SRRC 0.029 0.019 0.056 0.125 0122 -0264 -0.087 -0.173 -0.196 -0.149
Pvalue 0.832 0911 0.684 0.362 0.395 0.061 0542 0.244 0.187 0318
Vitreous opacities SRRC -0.088 -0.056 0.126 0.033 -0.014 0.065 -0.071 -0.120 0.036 0.080
Pvalue 0.521 0.743 0.358 0.812 0921 0.649 0.621 0422 0.812 0.591
Systemic SRRC -0.122 0113 -0.355 -0.031 -0.177 -0.046  -0.147 -0.067 -0.202 -0.038
complications Pvalue 0375 0.504 §0.008 0.822 0215 0.751 0304 0.655 0.173 0.802

Spearman rank correlation test, P<0.05;

CVAQC=Cardiff Visual Ability Questionnaire for Children, IVI-C=Impact of Vision Impairment for Children; PedsQL =ediatric Quality of Life Inventory; C-WISC=Chinese
Wechsler Intelligence Scale for Children; HAD=Hospital Anxiety and Depression Scale; CES-DC=Center for Epidemiological Studies of Depression scale for Children;

§Statistically significant difference

significant difference in the HAD scores for anxiety and
depression between children with impaired vision and
those with a relatively better vision, the HAD scores for
anxiety and depression were higher in pediatric uveitis
as compared with those age-matched normal popula-
tion reported previously [41, 42] [26, 27]. These results
are generally consistent with those reported in adults
with uveitis [11, 12]. Our findings suggest that uveitis
children are also likely to have depressive or anxious
emotional disorders, which may lead to thinking retar-
dation, speech action reduction and activity decrease,
and delayed development of children’s cognitive ability.
In this study, we also showed that CES-DC scores were
associated with daily dose of cyclosporine used concur-
rently. This result could be partially explained by cen-
tral nervous side effects of this drug reported previously

[43-45] [28-30]. Therefore, cyclosporine should be used
carefully and minimally with particular attention paid to
emotional monitoring during the treatment and manage-
ment of pediatric uveitis.

This study has some limitations. First, subgroup anal-
ysis of pediatric uveitis according to uveitis entities or
different visual impairment levels was not extensively
performed in this study. Second, this study was per-
formed only in children with uveitis, but not in age- and
sex-matched healthy controls. The exact comparison
concerning uveitis and normal children is expected to be
carried out in future study. Third, specific uveitis PROMs
for pediatric populations are needed in subsequent
research. In addition, the impact of drug side effects on
the cognitive ability and Qol of uveitis children would
also be evaluated.
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Table 4 Scores for cognitive strengths and weaknesses using
Chinese Wechsler Intelligence Scale for Children (C-WSIC)
reported by male and female children

N=124 N=24 P
value

Group A(BCVA>=03) B(BCVA<0.3)
Score of Verbal IQ
Mean (SD) 112.18(13.13) 10692 (13.18) 0.178
§Score of Performance 1Q
Mean (SD) 88.08(15.73)  70.17(1897)  0.005
§Score of Full scale IQ
Mean (SD) 100.64 (13.66)  90.33 (9.04) 0018
Male children

N=63 N=12
Group A(BCVA>03) B(BCVA<0.3)
§Score of Verbal IQ
Mean (SD) 113.71 (7.55) 10343 (11.31) 0016
Score of Performance IQ
Mean (SD) 82.12 (14.98) 7443 (7.57) 0214
§Score of Full scale 1Q
Mean (SD) 98.94 (9.72) 89.00(10.03)  0.034
Female children

N=61 N=12
Group A(BCVA>03) B(BCVA<0.3)
Score of Verbal IQ
Mean (SD) 111.00(16.28) 111.8(1532) 0921
§Score of Performance 1Q
Mean (SD) 9268 (1503)  64.20(28.76)  0.028
Score of Full scale 1Q
Mean (SD) 101.95(16.17)  92.20 (8.14) 0.206

Unpaired T test, P<0.05

BCDVA=binocular corrected distant visual acuity; IQ=intelligence quotient;
SD=standard deviation; §Statistically significant difference

Table 5 Comparison of anxiety and depression in children with
uveitis at different vision levels

N=131 N=25 P
value

Group A B

(BCVA=03) (BCVA<0.3)
Score of HAD for anxiety
Mean (SD) 442 (2.90) 4.36 (2.80) 0.958
Score of HAD for depression
Mean (SD) 5.56 (3.28) 5.00 (2.90) 0617
Score of CES-DC
Mean (SD) 38.28(7.26) 37.55(459) 0755
Mann-Whitney U test, P<0.05
BCVA=binocular corrected visual acuity; HAD=Hospital Anxiety and

Depression Scale; CES-DC=Center for Epidemiological Studies of Depression
scale for Children; SD=standard deviation; §Statistically significant difference

Conclusion

In summary, this study evaluated FVA, VR-QoL, HR-
QoL, cognitive ability as well as depression and anxiety
in children with uveitis. Impaired vision had a significant
impact on children’s FVA and QoL. In addition, uveitis
children with poor vision are associated with impaired
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Table 6 Parental education information of children with uveitis

N=131 N=25
Group A (BCVA=03) B (BCVA<0.3)
Parental education n % n %
Undergraduate degree 24 18.3 1 4.0
College degree 7 53 1 4.0
Polytechnic school 12 9.1 2 80
Senior high school 34 26.0 1 4.0
Junior high school 39 29.8 10 40.0
Primary school 15 11.5 10 40.0
P value 0.037

cognitive development. Prevention of visual impairment
through early diagnosis, timely and properly treatment of
pediatric uveitis may benefit the patients from improving
functional vision quality of life and cognitive ability.

Abbreviations

BCVA best-corrected visual acuity

logMAR  logarithm of the minimum angle of resolution
FVA functional visual ability

CVAQC Cardiff Visual Ability Questionnaire for Children
VR-QoL  vision-related quality of life

IVI-C Impact of Vision Impairment for Children

HR-QoL  health-related quality of life

PedsQL  Pediatric Quality of Life Inventory

C-WISC Chinese Wechsler Intelligence Scale for Children
HAD Hospital Anxiety and Depression Scale
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