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Abstract

We investigated the vision-related quality of life (VR-QOL) in patients with HLA-B27 associ-
ated anterior uveitis (AU). The study was conducted in 2012 at the ophthalmology depart-
ment of the University Medical Center of Groningen. We included AU patients who were
HLA-B27 positive and/or were diagnosed by a rheumatologist with an HLA-B27 associated
systemic disease. Sixty-one of 123 (50%) adult patients participated. All patients filled-out
the National Eye Institute Visual Functioning Questionnaire-25 (NEI VFQ-25), Beck Depres-
sion Inventory (BDI-Il), social support lists and an additional questionnaire for gathering
general information. Medical records were reviewed for clinical characteristics. Analyses
were conducted on various patient and ocular characteristics. We compared our NEI VFQ-
25 scores with those previously found in the literature. Our main outcome measures were
VR-QOL scores and their associations with various general patient and ocular characteris-
tics. We found that the NEI VFQ-25 mean overall composite score was 88.9+8.8, which is
relatively high, but lower than that found in a normal working population. The mean general
health score was 47.4+20.8, which is lower than in patients with other ocular diseases.
Patients with a systemic disease scored significantly lower on general health and VR-QOL,
compared to patients without a systemic disease. Patients with a depression (6/59 (10%))
frequently had ankylosing spondylitis (5/6 patients) and they scored significantly worse on
VR-QOL. We concluded that patients with HLA-B27 associated AU have a relatively high
VR-QOL. However, the presence of a systemic disease is associated with lower VR-QOL
and general health scores. In addition, depression is associated with a lower VR-QOL.

Introduction

Anterior uveitis (AU) is the most common form of uveitis and it is commonly associated with
HLA-B27 associated diseases, such as ankylosing spondilitis, Crohn’s disease, reactive arthritis
and psoriasis. Also, HLA-B27 positivity without apparent systemic disease may be associated
with AU.[1] This type of uveitis is often recurrent and it can occur uni- or bilaterally.
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Complications like high intraocular pressure, glaucoma, cataract, posterior synechiae and dry
eyes are seen in HLA-B27 associated AU.[2] The visual acuity (VA) can decrease temporarily
or permanently because of recurrent inflammation and complications of AU. All these charac-
teristics can affect a patient’s quality of life.

Previous studies indicated a poorer visual functioning and a lower general health status in
uveitis patients compared to healthy subjects.[3] Most studies evaluated VR-QOL in heteroge-
nous groups of uveitis patients.[3-5] Qian et al. found an inverse correlation between National
Eye Institute Visual Function Questionnaire-25 (NEI VFQ-25) scores and best-corrected visual
acuity (BCVA) and between NEI VFQ-25 and Beck Depression Inventory II (BDI-II) scores in
patients with non-infectious ocular inflammatory disease.[4] Schiffman et al. reported that
non-infectious uveitis patients with more severe uveitis have poorer visual functioning and
general health status than patients with milder disease.[3] A few studies looked at VR-QOL in
specific uveitis patient groups. Kuiper et al. observed that VR-QOL is impaired in patients with
birdshot chorioretinopathy and that VR-QOL composite scores were related to BCVA, but not
related to age or duration of uveitis.[6] In a previous study, we found that VR-QOL is only
mildly reduced in herpetic AU.[7] These findings suggest differences in impact on VR-QOL in
various uveitis entities. For proper patient counseling, it would therefore be useful to examine
VR-QOL in the different uveitis entities separately and to investigate the ocular and patient
characteristics that may influence VR-QOL.

The purpose of the present study is to evaluate the VR-QOL in a group of patients with an
HLA-B27 associated AU. We hope to identify clinical features that are associated with a lower
quality of life in this patient group. Identifying such features may help to develop targeted
screening and intervention measures in the future.

Methods

The Medical Ethical Committee of the University Medical Center of Groningen ruled that
approval was not required for this study, since the study is not a medical scientific study with
people as defined in the Medical Research Involving Human Subjects Act. The study was con-
ducted according to the tenets of the Declaration of Helsinki.

Patients

We selected all patients from an existing database, containing uveitis patients who are currently
being treated or who have been treated for uveitis at the ophthalmology department of the Uni-
versity Medical Center Groningen, which is a tertiary referral center.

We identified 123 adult (18 years or older) patients with HLA-B27 associated AU. Patients
were HLA-B27 positive and/or were clinically diagnosed with an HLA-B27 associated systemic
disease by a rheumatologist. Patients with ankylosing spondylitis were diagnosed following the
Assessment of SpondyloArthritis international Society classification criteria (ASAS criteria).
Therefore patients with sacroiliitis on imaging and > one axial spondyloarthritis criteria, have
not always been tested for HLA-B27 positivity. [8] Patients with other forms or possible causes
of uveitis were excluded.

Data

All suitable 123 patients received the following questionnaires by mail: the National Eye Insti-
tute Visual Functioning Questionnaire-25 (NEI VFQ-25), the Beck Depression Inventory
(BDI-II), Social Support List-Interactions (SSL-I), Social Support List-Discrepancies (SSL-D)
and an additional questionnaire for gathering general information. They also received an
information letter and an informed consent form. Patients could complete the questionnaires
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and sign the informed consent form at home and return them by mail. We contacted all
patients by phone, to ask if they needed assistance in filling out the questionnaire. All patients
were literate.

In this study, we used the Dutch version of the NEI VFQ-25. This validated [9,10] question-
naire measures the VR-QOL and has been developed by the National Eye Institute. This self-
administered questionnaire consists of a base set of 25 vision-targeted questions representing
11 vision-related subscales, plus an additional single-item general health rating question. The
overall composite score (OCS) is the average of the vision-targeted subscale scores, without the
general health score. In this questionnaire, a score of 0 corresponds to the lowest and of 100 to
the highest VR-QOL. There are 12 subscales, each consisting of one or more questions. These
subscales are general health, general vision, ocular pain, near activities, distance activities,
vision specific social functioning, vision specific mental health, vision specific role difficulties,
vision specific dependency, driving, color vision and peripheral vision.

The BDI-II is a validated [11] self-administered questionnaire evaluating how a patient feels
and experiences things. It consists of 21 questions and each question can be answered on a
four-point scale ranging from 0 to 3. All scores are added to provide a total score, with a maxi-
mum of 36. The total score gives an estimation of the severity of an existing depression. A total
score of 0 to 13 corresponds with no depression, of 14 to 19 with a mild depression, of 20 to 28
with a moderately severe depression and of 29 to 63 with a severe depression.

The SSL-I and SSL-D are questionnaires developed and validated by the University of Gro-
ningen. They each consist of 34 four-choice questions, resulting in scores ranging from 1-4.
The SSL-I questionnaire measures the social interactions between patients and persons with
whom they interact. The maximum score is 136, a high SSL-I score corresponds with sufficient
social support. The SSL-D questionnaire measures if the received social support corresponds
with the desired social support. The maximum score is 102, a high SSL-D score corresponds
with a deficiency in desired social support.

The additional questionnaire gave us the following information: whether the uveitis was
active at the time of completing the questionnaire, medical history (including chronic diseases
or diseases with a large impact, recently or in the past), medication use (ocular and other medi-
cation) and history of depression and the need for treatment.

The following information was collected by examining medical records: current age, sex,
uni- or bilateral AU, presence of a systemic disease, follow-up (time between the start of the
first uveitis episode and the end of the last uveitis episode), total number of uveitis episodes,
total time of active disease in months, remission time (time between the end of the last uveitis
episode and the date on the questionnaire), Snellen VA, ocular complications (elevated intra-
ocular pressure (IOP), glaucoma, cataract, secondary cataract, dry eyes and current treatment
for dry eyes, cystoid macular edema (CME), papillitis, scleritis and posterior synechiae) and
present activity of the uveitis. To evaluate a possible bias by inclusion, the following data
were collected from the patients who did not return the questionnaire: visual acuity at the
end of follow-up, duration of follow-up, presence of systemic disease, bilaterality of disease
(simultaneously bilateral or alternating between the right and left eye) and ocular
complications.

Active uveitis was defined as >0.5+ cells in the anterior chamber.[12] Transiently elevated
IOP was defined as a measured IOP > 20 mmHg without pressure reducing medication. Glau-
coma was defined as the presence of visual field defects typical for glaucoma that were repro-
ducible and could not be explained by other pathology, with or without glaucomatous disc
abnormalities. Dry eyes were defined as the presence of dry eye symptoms and the need for
artificial tears at any time.
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Statistics

Data were statistically analyzed using SPSS Statistics 20.0.0.1. The Mann-Whitney U test was
used to compare continuous variables of two groups. The Kruskal-Wallis one-way analysis
was used to compare continuous variables of more than two groups and the Mann-Whitney U
test for post hoc analysis with a Bonferroni correction, using a critical value of 0.05 divided by
the number of tests conducted. Correlations were assessed with the Spearman’s Rank Correla-
tions test. For analyzing, Snellen VA was converted to the logarithm of the minimum angle of
resolution (logMAR) equivalent. Statistical significance level was set at 0.05.

Results

Sixty-one of 123 (50%) patients filled out the questionnaires and returned them by mail.

Table 1 gives an overview of the clinical characteristics of these patients. Male to female
ratio was 3:2. Mean age was 55 + 12 years. The group contained approximately the same per-
centage of patients with unilateral and bilateral disease. Since only a small minority (n = 2) of
the patients had active AU at the time of completing the questionnaires, these were excluded
from the analyses. Four (7%) patients indicated that they had had a depression in the past,
diagnosed by a physician and medically treated. Forty-three (73%) patients were tested for
HLA-B27 positivity and tested positive (100%), sixteen (27%) patients were not tested for
HLA-B27, but were diagnosed with an HLA-B27 associated systemic disease by a rheumatolo-
gist. A systemic disease was present in 34 out of 59 (58%) patients and ankylosing spondylitis
was the most common (44%) (Table 1). Ocular complications most frequently observed (in %
of patients) were posterior synechiae (63%), elevated IOP (37%), dry eyes (29%), cataract
(27%) and CME (14%). We checked and confirmed that all complications developed after the
diagnosis of AU. The mean (+ SD) of the NEI VFQ-25, BDI-II, SSL-I and SSL-D scores are
given in Table 1. The BDI-II scores showed that six patients had a mild depression at the time
of filling out the questionnaire; five out of these six patients (83%) had ankylosing spondylitis.

Table 1 also gives an overview of the clinical characteristic of the patients who did not fill
out the questionnaires, which was available in 56 out of 64 patients. Patients who filled-out the
questionnaire, had a slightly longer follow-up (13,6+9,7 versus 9,9+9,6 years, p = 0,04) and
were older (55112 versus 46+15) as compared to patients who did not fill-out the
questionnaires.

The mean (+ SD) of the OCS and the subscales of the NEI VFQ-25 in relation to diverse
patients’ characteristics and ocular variables are shown in Tables 2 and 3. The mean OCS in
the total group was 88.9+8.8 and the mean general health score was 47.4+20.8.

LogMAR VA higher than 0.15 (Snellen VA less than 7/10; a higher LogMAR VA corre-
sponds to a lower Snellen VA), treatment of the uveitis at the time of completing the NEI
VFQ-25, presence of a systemic disease and presence of a depression at the time of completing
the NEI VFQ-25 were patients’ characteristics that were highly associated with a lower NEI
VFQ-25 OCS and/or NEI VFQ-25 subscales. LogMAR VA higher than 0.15 in at least one eye,
was correlated to significantly lower scores on general vision, distance activities, vision specific
role difficulties, vision specific dependency and color vision. Treatment of the AU and treat-
ment of ophthalmic complications at the moment of completing the NEI VFQ-25 were related
to lower scores on the subscales, vision specific social functioning, vision specific mental health,
vision specific role difficulties, vision specific dependency, color vision and peripheral vision.
Patients with a systemic disease scored significantly lower on the OCS and on the subscales
general health, ocular pain, distance activities, vision specific mental health and peripheral
vision. Depression at the time of completing the NEI VFQ-25 was correlated to significantly
worse scores on the OCS and on the subscales general vision, near activities, distance activities,
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Table 1. clinical characteristics of HLA-B27 associated AU patients and overall scores on questionnaires (N and (%) or Mean + SD (range)).

Patients who filled out the questionnaires Patients who did not fill out the questionnaires p

Number of patients 59 56 -
Female / male 23 (39%) / 36 (61%) 22 (39%) /34 (61%) 0.973
Age at completing questionnaire / study (yrs) 54 + 12 (28-81) 46 + 15 (19-90) 0.001
Unilateral / bilateral* 28 (47%) / 31 (53%) 21 (38%) / 35 (63%) 0.280
Total uveitis episodes 7.3+6.5 (1-40) 6.8+ 6.3 (1-24) 0.579
Time of active uveitis (months) 5.8+ 5.0 (1-30) 5.5+ 6.0 (1-30) 0.753
Follow-up time (yrs) 13.6 £ 9.7 (0.03-36.0) 9.9 £ 9.6 (0.02—-29.8) 0.039
Remission time (yrs) 3.2 £ 2.8 (0.00-12.0) 3.4 £ 3.4 (0.09-15.4) 0.721
Depression in past’ 4 (7%) - -
Present depression 6 (10%) - -
HLA-B27 tested (% of total group) 43 (73%) 4 (79%) 0.477
HLA-B27 positive (% of tested) 43 (100%) 4 (100%) -
HLA-B27 not tested (% of total group)* 16 (27%) 12 (21%) 0.477
Systemic disease 34 (58%) 7 (48%) 0.312
- Ankylosing spondylitis 26 (44%) 22 (39%) -
- Reactive arthritis 3 (5%) 0 (0%) =
- Crohn / Colitis ulcerosa 2 (3%) 2 (4%) -
- Other 3 (5%) 3 (5%) -
Ocular complications® 53 (90%) 46 (82%) 0.234
- Posterior synechiae 37 (63%) 29 (52%) -
- Elevated IOP 22 (37%) 25 (45%) -
- Dry Eyes!l 17 (29%) 11 (20%) -
- Cataract 16 (27%) 16 (29%) -
- CME 8 (14%) 7 (13%) -
- Secondary cataract 4 (7%) 2 (4%) -
- Papillitis 3 (5%) 3 (56%) -
- Glaucoma 2 (3%) 1(2%) -
NEI VFQ-25 OCS* 88.9 + 8.8 (53.7-98.0) - -
BDI-II score 4.7 £5.3 (0-19) - -
SSL-l score 76.2 + 15.3 (34-104) - -
SSL-D score 42.1 + 11.5 (34-80) - -

AU: anterior uveitis, IOP: Intraocular Pressure, CME: Cystoid Macular Edema, OCS: Overall Composite Score, BDI: Beck Depression Inventory, SSL-I:
Social Support List—Interactions, SSL-D: Social Support List—Discrepancies.

* Simultaneously bilateral or alternating between the right and left eye.

T Diagnosed by a physician and medically treated.

* All patients that have not been tested for HLA-B27 positivity (n = 17), were diagnosed with an HLA-B27 associated systemic disease by a
rheumatologist.

§ Developed during follow-up AU and in at least one eye.

Il Medication needed.

# Average of vision-targeted subscale scores, without general health subscore.

doi:10.1371/journal.pone.0146956.t001

vision specific social functioning and driving. These patients also scored lower on all other sub-
scales, except color vision, but these subscales did not reach significance.

The patients’ characteristics that were moderately associated with lower NEI VFQ-25 OCS
and/or NEI VFQ-25 subscales were older age, female gender, multiple uveitis episodes, bilateral
AU, dry eyes and presence of CME. Younger patients (<45 years) scored significantly better
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(p = 0.026) on near activities compared to older patients (>45 years). Post hoc analyses showed
that near activity scores in patients <45 years versus those aged 45-65 years and patients <45
years versus those aged >65 years significantly differ (p = 0.008 and p = 0.049, respectively),
whereas near activities scores did not significantly differ for patients between 45-65 years and
patients >65 years (p = 0.714). Female patients scored significantly worse on driving. Patients
who experienced only one uveitis episode had significantly higher general vision scores, com-
pared with patients who experienced multiple uveitis episodes. Patients with bilateral AU
scored significantly lower on ocular pain (indicating that they experienced more pain or dis-
comfort around or in the eye). Patients with dry eyes scored significantly lower on ocular pain
and on the OCS. Patients with CME scored lower on vision specific dependency and color
vision. Elevated IOP, posterior synechiae and treatment of the systemic disease at the moment
of completing the questionnaire showed no significant correlation with any of the NEI VFQ-25
outcomes.

The results of the Spearman’s Rank Correlations tests between NEI VFQ-25 subscale scores
and OCS and of various patient and ocular characteristics are given in Table 4. Positive correla-
tions were seen with age at completing the questionnaire and remission time. Age at complet-
ing the questionnaire was positively correlated to ocular pain and vision specific mental health.
Remission time was positively correlated with general vision and vision specific mental health.
Negative correlations were seen with higher LogMAR VA of the worst eye, follow-up time,
BDI-II score and SSL-D score.

Higher LogMAR VA of the worst eye was negatively correlated with general vision and
vision specific dependency. Follow-up time was negatively correlated with general vision and
vision specific dependency. The BDI-II score was negatively correlated with the OCS and
almost all subscales, except general vision and color vision. The SSL-D score was negatively
correlated with the OCS and near activities, distance activities and vision specific role difficul-
ties. Positive and negative correlations were seen with higher LogMAR VA of the best eye.
Higher LogMAR VA of the best eye was negatively correlated with distance activities, vision
specific dependency, peripheral vision and positively correlated with ocular pain. There was no
significant correlation between the subscale scores or OCS and the number of uveitis episodes,
duration of active uveitis and SSL-I score. The BDI-II score was positively correlated with the
SSL-D score (r = 0.486, p<0.001).

Discussion

In general, the NEI VFQ-25 OCS and subscale scores were relatively high in patients with
HLA-B27 associated AU. The mean OCS was 88.9 in the total group. The best score to achieve
on each question was 100 and the second best score 75 or 80. This means that most patients
scored between the best and second best scores. The OCS is the average of all vision-targeted
subscale scores, only excluding general health. The mean general health score was rather low,
in comparison to the vision-targeted subscales, namely 47.4. This means that the majority of
patients scored their general health between 'fair' (25.0) and 'good' (50.0). Six (10%) of patients
had a mild depression.

Patients who were currently being treated for uveitis or ophthalmic complications had
lower scores on vision specific social functioning, vision specific mental health, vision specific
role difficulties and vision specific dependency. This means that these patients are more wor-
ried and frustrated by their eyesight and they need more help because of their eyesight. In our
patients, a history of dry eyes seemed to have no effect on the VR-QOL, patients with dry eyes
in their history even scored higher on ocular pain (indicating that they experienced less pain or
discomfort around or in the eye). In seeming contrast, Li et al. reported that VR-QOL in dry

PLOS ONE | DOI:10.1371/journal.pone.0146956 January 25, 2016 8/13



Quality of Life in HLA-B27 Associated AU

@PLOS | o

¥00¥ 9691 1.0"0u0d [eUNOl/L /€1 °0}:10P

"HO INOYIM ‘SB100S 8|BOSqNS Pejable)-UoISIA Jo 8BBIBAY

‘selouedalosig-isi

yoddng [e100s :0-1SS ‘suonoeiaiul—isi] voddng [e100S :|-1SS ‘Alojuaaul uoissaldaq oag :|ag ‘Aundy [ensip WA ‘91003 alsodwo) |[eianQ SO ‘UOISIA [elayduad iAd ‘UOISIA
10109 :AD ‘Buiauq :q ‘Aouspusda oy1oads UOISIA :ASA ‘SOHINJIIQ 8|0y d410adS UOISIA :AHSA ‘UHESH [BIUS|N d1108dS UOISIA HINSA ‘Buluonouny [e10og oiioadsg UOISIA 14SSA

‘SONIANOY S0UElSIq 1Y ‘ol

eLoo=d
62€°0-
avs0=d
280°0-
1L00'0>d
98Y°0-
gsoo=d
1520
ee0=d
8110
6gL0=d
LL1°0-
gev0=d
160°0-
ggyo=d
201°0-
cog0=d
9€0°0-
1690=d
2500
*S00

evo=d
G010~
gs90=d
190°0-
ceoo=d
86270~
eee0=d
2210
are0=d
G2l o-
goe0=d
1210
ggg0=d
0€0°0
Ggo0=d
620"
croo=d
LS€0-
G/e0=d
8110
Ad

ovzo=d
8510
Isgo=d
¥S1L°0-
€ge0=d
8000
vveo=d
¥S1°0
806'0=d
G100
9s8'0=d
G200~
8sy0=d
6600~
2800=d
L2 0~
L200=d
152°0-
egeo=d
9LL0-
AD

1200=d
€52°0-
ley'o=d
OLL'O-
1000=d
eero-
L0z0=d
¥LL0-
168°0=d
6L0°0
ylgo=d
€600~
L0.0=d
€500~
gsyeo=d
PLL0-
6LL0=d
¥50°0-
¥86'0=d
€000~

a

sovo=d
yLLO-
¥S70=d
L0L0
Le00=d
2Le0-
L210=d
1810
v€0'0=d
1120~
ese0=d
STANY
6es0=d
280°0-
000 =d
S0Y'0-
Lvo0o=d
0620~
ogg0=d
€vL0-
asa

gloo=d
¥2e0-
/290=d
990°0-
€00'0=d
G8€'0-
9gz0=d
F4%0)
9lg0=d
LE00
/8¢0=d
LLLO-
0s60=d
800°0
€g80=d
120°0-
ove0=d
LLO0-
6.90=d
G50°0-
adsA

gzro=d
8020~
gego=d
#80°0-
geo0=d
G20~
Lo00=d
€2v'0
0890=d
G50°0-
¥6,0=d
GE0'0
86.0=d
¥€0°0-
,2/80=d
€200
gee0=d
7100
geo0=d
G20
HINSA

6600=d
€220
oes0=d
€L0°0-
€00'0=d
98¢0~
ogLo=d
L1170
S06'0=d
9100
6ve0=d
GGL0-
ov,0=d
¥v0°0
189°0=d
0900~
6/20=d
2r00-
L290=d
G90°0
4SSA

8e0'0=d
6.2°0-
0es0=d
€L0°0-
coo0=d
€01°0-
gl90=d
290°0
£950=d
9/0°0-
9910=d
981°0-
88g'0=d
€L0°0-
9800=d
A
LLoo=d
G5€°0-
eyeo=d
¥S1°0-
va

Lvo0=d
6.2°0-
ve90=d
¥90°0-
vo0'0=d
19€0-
29e0=d
1210
L6e0=d
2eLo-
g900=d
920~
orro=d
€010
Sygo=d
6910~
26.°0=d
S%0°0-
6.10=d
810
VN

gog0o=d
ov1L0-
299 0=d
650°0-
600'0=d
8€€°0-
gogo=d
9e1L'0
gLeo=d
Sy1°0-
g6L0=d
SL10-
29g0=d
rAANY
6900=d
292°0
gLoo=d
L0
2200=d
882°0

do

6sy0=d
¥60°0-
vge0=d
STAN0)
L200=d
8€2°0-
¥vo'0o=d
S92°0
6000=d
L€°0-
6ez0=d
091°0-
gog0=d
6€1°0-
cLoo=d
65€°0-
€.00=d
8520
2900=d
2re0-
AD

66e0=d

GO

6850=d

€200

600'0=d

creo-

gse0=d

€cl’0

Log0=d

0L1°0-

L0z0=d

(VAN

gog0=d

6€1°0-

gse0=d

9€L’0

¥68°0=d

6L0°0

9500=d

¢sc’o-
HO

oY JeaN YN ‘Uled JBINOQ :dO ‘UOISIA [BISUSD) I\D ‘UlESH [BJUSD (HD) ‘GZ-SIIBULONSSND UOKOUNS [BNSIA 8inisu| 843 [BUONEN :G2-DJA 13N

81008 0-1SS

2100S |-1SS

9100s ||-|ad

awi} uoissiway

awi} dn-mojjo4

SIIOAN BAIOE JO uoneIng

soposide sieAn Jo [ejo]

afa 1s10m YA HYINOOT

afe 1599 YA HYINBOT

alleuuonsanb
Bunsidwoo je aby

'S0 PUE $8103S 9] asqns GZ-D4A IIN Pue SajqeLieA palpnis Uaamlad suolje|alio) yuey s .uewleads "y ajqel

9/13

PLOS ONE | DOI:10.1371/journal.pone.0146956 January 25, 2016




@’PLOS ‘ ONE

Quality of Life in HLA-B27 Associated AU

eye patients was significantly impaired. The difference is probably due to the fact that in Li’s
study, all patients had dry eyes at the moment of completing the NEI VFQ-25.[13] Whereas in
our study, only one patient was being treated for dry eyes at the time of completing the NEI
VFQ-25 and 16 patients had a history of dry eyes. So, it seems that current dry eye symptoms
and signs may affect VR-QOL outcomes, whereas a history of dry eyes does not. Further, we
observed that patients with a longer follow-up time scored worse and patients with a longer
remission time scored better on general vision. Longer remission times also seemed beneficial
for vision specific mental health.

Subgroup analyses further show that younger patients (<45 years) score better on near
activities compared to older patients (>45 years; Table 2). This is probably due to beginning
presbyopia in the older patient group. Having had more than one uveitis episode seems to
affect general vision, since patients who experienced only one uveitis episode scored signifi-
cantly higher on general vision, compared to patients who experienced multiple uveitis epi-
sodes. However, by the Spearman’s Rank Correlations test we could not demonstrate an
additional effect of the number of episodes. Higher LogMAR VA in either the best or the worst
seeing eye was correlated to lower scores on a number of subscales, but not to a lower OCS.
The latter was possibly due to the fact that most patients had a relatively good VA in both eyes,
and thus differences in VA between eyes and patients were relatively small.

To compare the scores of the NEI VFQ-25 in our patient group to patients with other ocular
diseases and healthy persons, and to gain a better insight in the meaning of the scores, we com-
posed Table 5. Based on the vision-targeted subscales, it can be derived that the mean OCS is
lowest in patients with age-related macular degeneration.[14] Hirneiss et al. obtained NEI
VFQ-25 scores in a normal working population as well as in subpopulations thereof with and
without ocular disease. They found that the mean OCS was highest in the working population
without ocular disease (91.6), though the difference with the subgroup with ocular disease
(mean OCS of 88.8) was small. Our mean OCS (88.9) was comparable to that observed by Hir-
neiss in the subgroup with ocular disease.[15] Previous studies on non-infectious uveitis found
lower mean OCS scores (79.7 and 80.3, respectively) and median OCS score (62.0) than that in
our patient group.[4,5,16] A possible explanation is that these studies had included various
forms of uveitis, and not just AU. This assumption seems to be confirmed by the relatively low
mean OCS (71.0) observed in a study on patients with birdshot chorioretinopathy, which is
classified as posterior uveitis.[6] In a previous study, conducted in the same region, we
observed that herpetic AU patients are comparable with patients with HLA-B27 associated
AU, with regard to the mean OCS (88.1).[7] Based on this comparison, we can conclude that
patients with AU associated with either HLA-B27 or herpes, score relatively high on VR-QOL.

In contrast, the mean general health score (47.4) in our patient group was relatively low. By
comparison, mean general health scores in a normal working population with and without
ocular disease were 68.6 and 79.9, respectively.[15] Patients with non-infectious uveitis (gen-
eral health of 60.3 and 59.1) [4,5] and birdshot chorioretinopathy (general health of 61.6) [6],
scored lower than the normal working population and slightly higher than our patient group.
Herpetic AU patients from the same referral area as in the present study, also scored higher
(59.0).[7] Our results indicate that this may be due to the presence of an HLA-B27 associated
systemic disease. In our group, patients with a systemic disease had a mean general health
score of 37.5 versus 61.5 in patients without a systemic disease. The latter is comparable to
other noninfectious uveitis patients.[4,5] Also, patients with a systemic disease scored lower on
VR-QOL. In line with this, studies on the health-related quality of life (Short-Form-36 Health
Survey) in ankylosing spondylitis patients, find an influence of systemic disease on reported
physical and mental health as well.[17-19] In addition, Kempen et al. suggest that uveitis may
have additional health impact over and above its effect on vision, perhaps via symptoms of
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Table 5. NEI VFQ-25 subscale scores and OCS compared with literature.

GH GV OP NA DA VSSF VSMH VSRD VSD D CvV PV OCSs*
Study Mean age + SD Group composition Mean (SD)
(yrs)
Hoeksema 55+ 12 HLA-B27 associated 474 783 731 88.0 908 972 887 864 975 853 99.6 941 889
n=59 anterior uveitis (20.8) (10.8) (20.3) (15.2) (12.3) (8.7) (9.2) (17.4) (8.9) (14.2) (3.3) (12.6) (8.8)
Hirneiss 42+9 Normal working 730 786 854 919 918 979 874 928 984 887 979 933 911
2009'® population
n=619 - Total group (18.1) (15.7) (16.6) (13.1) (11.3) (9.0) (10.5) (13.8) (5.6) (10.6) (9.3) (15.0) (7.4)
Hirneiss 42+9 Normal working 799 790 876 923 921 981 878 934 985 88.8 98.0 934 916
2009'° population
n=511 - Without ocular (17.4) (15.9) (15.1) (13.0) (11.4) (8.2) (10.0) (13.3) (5.5) (10.6) (8.7) (14.6) (7.1)
disease
Hirneiss 43 Normal working 686 79.1 751 902 90.6 96.8 853 89.7 979 884 973 925 888
2009'® population
n=108 - With ocular disease  (20.7) (15.9) (19.2) (13.6) (10.7) (12.3) (12.5) (15.6) (5.8) (10.4) (11.6) (16.7) (8.3)
Hoeksema 58 + 17 Herpetic anterior 59.0 76.1 733 877 926 971 849 840 977 871 971 912 881
20147 uveitis
n=236 (19.0) (9.3) (22.8) (16.7) (12.6) (8.1) (14.4) (21.9) (7.1) (16.2) (10.1) (20.3) (10.6)
Qian 2011* 41 Noninfectious ocular 603 728 739 792 788 899 708 742 849 774 949 813 797
n=104 inflammatory disease - - - - - - - - - - - - -
Naik 2013° - Noninfectious 591 703 765 789 805 878 712 753 867 812 928 834 803
intermediate
n=123 and posterior uveitis - - - - - - - - - - - - -
(Snellen VA > 0.5)
Kuiper 2013%  59.5 (median) Birdshot 616 638 751 686 703 845 712 645 842 668 802 676 710
chorioretinopathy
n =105 - - - - - - - - - - - - -
Cahill 2005'* 76.4+5.6 Bilateral severe AMD - 314 818 294 388 584 341 382 427 161 675 66.8 -
n=70 - (15.8) (20.3) (18.6) (24.7) (28.1) (25.1) (27.1) (29.7) (31.3) (27.7) (25.1) -

NEI VFQ-25: National Eye Institute Visual Function Questionnaire-25. GH: General Health, GV: General Vision, OP: Ocular Pain, NA: Near Activities, DA:
Distance Activities, VSSF: Vision Specific Social Functioning, VSMH: Vision Specific Mental Health, VSRD: Vision Specific Role Difficulties, VSD: Vision
Specific Dependency, D: Driving, CV: Color Vision, PV: Peripheral Vision, OCS: Overall Composite Score, VA: visual acuity. AMD: age-related macular

degeneration.
* Average of vision-targeted subscale scores, without GH.

doi:10.1371/journal.pone.0146956.1005

inflammation unmeasured by visual acuity, side effects of treatment, the impact of associated

systemic disease, or a combination thereof.[20]
In our patient group, patients had a mean BDI-1l score of 4.7 (SD = 5.3; range 0-19) and six

(10%) patients had a mild depression at the time of completing the questionnaire. The majority

of these, (5/6 (83%)) had ankylosing spondylitis, suggesting that the presence of a systemic dis-

ease has a higher influence on this outcome than the presence of AU. Previous studies on
HLA-B27 associated diseases, give similar prevalence numbers, since they describe a clinically
relevant depression in 12.3% of 171 HLA-B27 associated AU patients and in 14.8% of 55 anky-
losing spondylitis patients, respectively.[21,22] Depression may have a negative effect on
VR-QOL, since patients with a depression scored significantly lower on the NEI VFQ-25
(Tables 3 and 4). Qian et al. reported that 28/104 (27%) of patients with non-infectious ocular
inflammatory disease (including severe posterior and panuveitis patients) screened positive for
depression. They observed that these patients scored far lower on the NEI VFQ-25 OCS than
non-depressed patients. In their study, inadequate emotional support was highly associated
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with the development of depression.[4] In our study, depression (BDI-II score) was positively
correlated with a deficiency in desired social support (SSL-D score).

The main shortcoming of our study is its modest sample size. Our sample size is considered
adequate for overall analyses[23], but it may be too limited for all subgroup analyses, resulting
in an underreporting of possibly relevant associations. Also, only 50% of the HLA-B27 associ-
ated AU patients participated in the present study. Between participants and non-participants
we found that participants were slightly older and had a longer follow-up time, there were no
other significant differences, we consider the risk of a selection bias to be small. Furthermore,
our patients were seen at a tertiary referral center and therefore this population may not repre-
sent the general uveitis population.

In conclusion, patients with HLA-B27 associated AU have a relatively high VR-QOL. How-
ever, the presence of a systemic disease is associated with considerably lower VR-QOL scores
and general health scores and may be associated with an increased risk of depression. In addi-
tion, depression itself is associated with a lower VR-QOL.
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