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ABSTRACT
Objective To evaluate whether topical therapy is linked
to scores related to anxiety, depression and quality of life
(QoL) in inflammatory eye disease (IED).
Methods and analysis Patients with ocular surface
disease (OSD, N=100) and Uveitis (N=100) completed
self-administered validated questions on ocular symptoms
and well-being, with supplemental questions on eye drop
frequency.
Results Forty (20%) patients had scores consistent with
depression and 33 (17%) anxiety. Anxiety, depression, QoL
and OSD index (OSDI) scores did not differ significantly
between OSD and Uveitis groups. In those with anxiety
or depression, QoL was significantly reduced in all WHO
Quality Of Life-BREF domains (all p<0.001). Multivariable
analysis considering demographic and disease-
related factors found daily topical drop frequency to be
independently associated with anxiety (p=0.009) but not
depression (p=0.300).
Conclusion A high proportion of patients with IED
demonstrated scores indicative of anxiety and depression.
Preliminary evidence suggests that the frequency of
topical eye drops potentially plays a significant role in the
psychological health status of patients with IED .

INTRODUCTION
Depressive disorders share the common
feature of a ‘sad, empty or irritable mood’,
associated with somatic and cognitive alterations that significantly impair an individual’s
capacity to function, while anxiety disorders
are behaviours characterised by excessive fear
and anxiety, including hypervigilance and
cautious or avoidance behaviours, secondary
to an abnormal anticipation of future threat.1
Anxiety and depressive disorders frequently
coexist are often not easily differentiated
from one another and can have a chronically disabling impact on physical well-being
and quality of life (QoL).2 Recent national
survey data from England revealed that the
prevalence of the two most common mental
disorders, generalised anxiety disorder and
depression, has increased in recent years,

Key messages
What is already known about this subject?
►► Published data demonstrate that anxiety and de-

pression is high in IED sufferers and that dry eye
disease is associated with depression.

What are the new findings?
►► This is the first study using real-world data to assess

the effect that eye drop frequency might have on patient well-being and demonstrates that topical medication is associated with an increased likelihood of
suffering from anxiety.

How might these results change the focus of
research or clinical practice?
►► The ocular surface disease index patient reported

outcome scoring system may have a place in measuring patient experience in living with non dry-eye
inflammatory eye disease states such as uveitis.
►► Patient and public involvement and engagement is
essential e in providing feedback on the design of a
study and guides towards more patient-centric, real-
world and public accessible studies.

reaching 5.9% and 3.3%, respectively. These
rates were found to be higher in women
and in those of working age (16–64 years),
compared with those over 65 years.3
Both anxiety and depression are more
prevalent in the presence of chronic medical
illnesses.4 5 With an overlay of visual disability,
this is also true in context of chronic inflammatory eye diseases (IED), as many patients
require repeated visits to an ophthalmologist,
often needing lifelong treatment, including
frequently applied topical therapy that can
impact on daily activities, general well-being
and QoL.
Evidence suggests that anxiety and
depression are frequently underdiagnosed
comorbidities that significantly impact
on health-
related QoL.6–12 The cause for
increased rates of anxiety and depression
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in patients with IED specifically is multifactorial. Poor
visual function has been identified as a significant risk
factor for depression and reduced QoL in patients with
ocular surface disease (OSD)7 13 and Uveitis.14–16 Unresolved pain is also likely to play an important role in the
development of mental illness in many chronic medical
conditions.17 Recent studies confirm that neuropathic
ocular pain specifically is not only prevalent in those
with dry eye disease (DED) but also correlates with DED
severity and persistence.18–22 From a patient perspective,
a lack of understanding of their condition may inhibit
treatment adherence,23 perpetuating both physical and
mental morbidities.5 A lack of understanding of IED on
the behalf of a patient’s social contacts may also have an
additional impact. Gender has also been found to be
of importance in mental morbidity,24 as has workplace
dissatisfaction.25
Unrecognised mental illness in chronic IED is a serious
clinical concern for patients, in terms of their cognitive and physical functioning, and productivity. Poor
health-
related QoL may also impact on the medical
management of IED, which could lead to issues with
treatment adherence, further compounding morbidity.
While the majority of patients with IED are managed
with topical therapy, either alone or in combination with
systemic therapy, we have frequently observed patient
concerns regarding their arduous eye drop regimens.
We wished to explore this further as, to our knowledge,
no previous study has examined whether the frequency
of topical treatment application requested by medical
professionals could contribute to anxiety, depression and
poor QoL using real-world data. Furthermore, no study
has compared OSD and Uveitis patient groups, both
important sight-
threatening inflammatory conditions
that routinely require frequent daily eye drops.
MATERIAL AND METHODS
Study population
The study recruited 100 consecutive patients with
OSD (clinician: SR) and 100 consecutive patients with
Uveitis (clinician: PIM) seen in the IED Service at the
Birmingham & Midland Eye Centre, Birmingham, UK
over a 4-month period (August to December). Inclusion
criteria were the ability and willingness to consent to
the study and to read and answer questions in English
without assistance (in order to maintain anonymity).
Additionally, patients were only eligible for inclusion in
the study if they were on a stable treatment regime, with
their current eye drop frequency being unchanged for at
least 4 weeks; this was assessed by a screening question.
OSD comprises a group of disorders, of diverse
pathogenesis, in which disease results from the failure
of mechanisms responsible for maintaining a healthy
ocular surface. Patients included in this study had
Johnson
mucous membrane pemphigoid, Stevens-
syndrome/toxic epidermal necrolysis, graft-
versus-
host
disease, atopic/vernal keratoconjunctivitis or primary/
secondary Sjögren’s syndrome. Management of the
2

associated OSD involves control of blepharitis, dry eye,
filamentary keratitis, keratinisation, lid malposition and
persistent epithelial defect as well as the identification
and avoidance of toxicity. Inflammation associated with
the underlying disorder demands the use of systemic
immunosuppressive therapy. Topical therapy involves
nonpreserved lubricating eye drops at varying frequencies dependent on the patient response (6× daily to every
15 min) and/or ointments, which may be combined with
a topical corticosteroids or calcineurin inhibitors. For
refractory cases, serum eye drops provide nutritive substitutes.
Uveitis comprises a group of conditions characterised
by intraocular inflammation and can be classified anatomically into anterior, intermediate, posterior or panuveitis.
Uveitis may be infectious or noninfectious and, if the
latter, may be part of an associated systemic disease, such
as the HLA-B27 group of diseases and sarcoidosis. Patients
with anterior segment inflammation are managed with
topical corticosteroids, with the frequency dictated by
disease activity and response to treatment. Some patients
may also require the use of a topical cycloplegic. It is not
uncommon for patients with uveitis to also need lubricating eye drops on an as-required basis.
Patient and public involvement
The West Midlands Patient Involvement Group in
Uveitis was involved in the evaluation of the OSD index
(OSDI) score prior to the conception of this study, and
they agreed that the OSDI also reflected some of the
chronic uveitis symptomatology they had experienced.
In addition, the OSD patient and public involvement
(PPI) highlighted that the commitment required by the
patients with regards to treatment is not reflected in the
OSDI or Hospital Anxiety and Depression Scale (HADS).
As such, both groups recommended two additional questions, which were added at the end of the HADS and
are detailed below. Patients and/or the public were not
involved in the conduct or reporting of the study or the
dissemination plans of this research.
Study design and procedures
Participants completed an anonymous, self-administered
questionnaire, comprised of demographic data (decade
of age, gender, ethnicity, geographical area, education and working status), treatment data (current use
and frequency of topical and/or systemic medications)
and the OSDI. In addition, validated well-being questionnaires, including the HADS and WHO Quality of
BREF (WHOQOL-
BREF) were completed. Particilife-
pants completed the questionnaires while in the clinic
waiting area prior to their medical consultation, and
returned the completed forms to a generic questionnaire
return box located in the waiting room, to retain patient
anonymity.
item questionnaire
The OSDI is a validated 12-
that assesses patients’ DED symptom severity26 and is
recommended by DEWS II as a diagnostic screening
Vakros G, et al. BMJ Open Ophth 2021;6:e000649. doi:10.1136/bmjophth-2020-000649
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instrument.21 It is divided into three main categories, with
specific questions on: experience of symptoms (light sensitivity, grittiness, ocular pain, blurred vision, poor vision);
effect on performing daily tasks (reading, night driving,
working with electronic devices, watching television) and
discomfort in specific environments (windy conditions, low
humidity areas, air-conditioned areas). Each question has
six potential responses on a scale ranging from 0 to 5
(none of the time, some of the time, half of the time, most of
the time, all of the time) or ‘not applicable/not answered’. The
OSDI score is calculated as the mean of the responses of
all of the questions answered by the respondent, which is
then multiplied by 25, to give a score in the range 0–100,
with higher scores representing more severe symptomatology. Based on the resulting scores, patients can be
classified as having normal (OSDI=0–12), mild (13–22),
moderate (23–32) or severe (33+) symptomatology. As
mentioned above, while the OSDI was intended for use
in OSD, a patient involvement group indicated that many
of the questions were applicable to uveitis because of the
similarity of presenting symptoms and how these affect
daily activities. In addition, newer insights into DED as an
inflammatory condition indicate that the OSDI also has
a role in uveitis.27 On this basis, the OSDI questionnaire
was used for both groups.
The HADS is a validated 14-
item self-
administered
screening questionnaire that determines the levels of
anxiety and depression that a physical health sufferer
experiences.28 It has seven items related to anxiety and
seven relating to depression, based on patient feelings
in the last week. Each question has four choices, with
scores ranging from 0 to 3 (not at all, from time to time,
a lot of the time, most of the time). These are then added
together, to give scores ranging from 0 to 21 for anxiety
and depression. Large systematic reviews have identified
‘cut-off points’, with a score of less than or equal to 7,
indicating a ‘normal’ response, scores ranging from 8
to 10 being classified as ‘borderline’ and scores of 11 or
greater constituting a ‘case’.29 A large literature review
assessing the validity of the HADS identified 747 papers
using the instrument and found the HADS to perform
well in its assessment of anxiety and depression ‘caseness’
and severity, with a sensitivity and specificity of approximately 0.80 for both the HADS-A (anxiety) and HADS-D
(depression) components.30
Finally, the PPI recommended additional questions,
which were appended to the end of HADS and related
to whether eye drops affect mood and whether they
improve symptoms. Patients were asked ‘Do you become low
about the number of eye drops’ and ‘Do your eye drops improve
your symptoms’, both with the four response options: not at
all, not much, sometimes, always.
The WHOQOL-BREF is a modified, shorter version of
the WHOQOL-100 questionnaire, using 26 items to assess
four broad domains: physical health, psychological health,
social relationships and environment, to give a QoL profile
for each participant tested, based on patient feelings in
the past 4 weeks.31 Each of the items has five choices that
Vakros G, et al. BMJ Open Ophth 2021;6:e000649. doi:10.1136/bmjophth-2020-000649

are scored on a scale from 1 to 5. The items are then
combined to form total scores for the four domains. In
each case, the mean of all of the items within a domain is
calculated, before being multiplied by 4, in order to give
a score in the range 4–20, which is comparable with the
score of the WHOQOL-100 questionnaire. These scores
are scaled in a positive direction, whereby higher values
relate to higher QoL.
Statistical analysis
Initially, a range of demographics, treatment and QoL-
related factors were compared between the OSD and
Uveitis groups. Comparisons of nominal values were
performed using Fisher’s exact test, with Mann-Whitney
U test used for ordinal and continuous variables. Associations between the QoL scores and treatment factors
were performed using a similar approach. Correlations
between ordinal variables were assessed using Kendall’s
τ, while comparisons across nominal factors with more
than two groups were performed using Kruskal-Wallis
tests, followed by post hoc Dunn’s tests, where overall
significance was detected.
A multivariable analysis was then performed, to assess
whether eye drop frequency was independently associated with the depression and anxiety scores. These were
treated as continuous variables in the analysis; however,
since both scores followed skewed distributions, values
transformed, after adding one to remove
were log10-
zeros, which had the effect of normalising the distribution and improving model fit. The resulting variables
were then set as the dependent variables in general
linear models, using a backwards stepwise approach for
variable selection (with removal at p>0.1). Where the eye
drop frequency was not selected for inclusion in the final
model, the variable was added into a new model alongside
the factors identified as significant. The coefficients from
the resulting models were then antilogged, such that they
represented the estimated percentage increase in the
depression/anxiety score per unit increase in continuous
variables or the estimated percentage difference relative
to the reference category for nominal variables.
All analyses were performed using IBM SPSS V.22
(IBM, Armonk, New York). Ordinal and continuous data
are reported as medians with IQRs. Cases with missing
data were excluded on a per-analysis basis. For all tests,
the critical p value for statistical significance was set at
p<0.05.
Ethical approval
Ethics approval was provided by ‘Inflammation in Ocular
Surface Disease’ (LREC ref: 08/H1206/165; Birmingham
East, North and Solihull Research Ethics Committee).
RESULTS
Table 1 shows the patient demographics for the whole
cohort as well as for the OSD and Uveitis groups separately.
3
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Table 1 Inflammatory eye disease patient demographics and comparisons between OSD and Uveitis groups
All (N=200)

OSD (N=100)

Uveitis (N=100)

Age (years)*
Gender

54 (41–68)

58 (43–71)

51 (39–63)

 
Male

74

44

30

126

56

70

 
Female
Ethnicity†

0.062
0.057

0.172

 
White

132

 
Black
 
South Asian
 
Mixed

P value

71

61

18

7

11

45

18

27

5

4

1

Education

0.853

 
Nil/technical skills

66

35

31

 
GCSE/A levels

92

45

47

 
University

42

20

22

 
Full/part/self

77

32

45

 
Student/unemployed

31

16

15

 
House-wife/husband

23

10

13

 
Retired

69

42

27

 
No

156

83

73

 
Yes

44

17

27

 
None

28

9

19

 
As required

17

7

10

 
1–4 times

88

32

56

 
5–7 times
 
Up to 2 hourly

30
37

21
31

9
6

Employment

0.117

Oral corticosteroid

0.124

<0.001‡

Eye drops per day

P values are comparing the OSD and Uveitis groups and are from Fisher’s exact tests, unless stated otherwise. Bold p values are significant
at p<0.05.
*Age was reported to the nearest decade, hence medians and interquartile ranges are estimated assuming an even distribution of ages
within each decade. The comparison between groups treated the decade of age as an ordinal variable, and was performed using a Mann-
Whitney U test.
†UK Census 2011 Classification for ethnicities.
‡P-value from a Mann-Whitney U test, as the factor is ordinal.
A Level, Advanced Level; GCSE, General Certificate of Secondary Education; OSD, ocular surface disease.

The median age for the cohort as a whole was 54 years
(IQR: 41–68), with the majority of patients being women
(N=126, 63%). The cohort was predominantly of white
ethnicity (66%), with the majority of patients educated to
GCSE/A-level (46%) or university (21%) standard, and
most patients either in employment (39%) or retired
(35%). Comparisons between the OSD and Uveitis
subgroups found no evidence of significant differences
in any of the demographic factors considered. However, a
significant difference in eye drop frequency was detected
(p<0.001), with 52% of the OSD group requiring five or
more drops per day, compared with 15% of those with
uveitis.
4

Using the OSDI grading system, the majority (51%)
of patients reported significant symptoms (score: 33+),
with only 17% having an OSDI graded as normal (score:
0–12). The OSDI score was not found to differ significantly between the OSD and Uveitis groups (p=0.066),
with median scores of 35 and 30, respectively. The QoL
scores, as measured by the WHOQOL-BREF domains,
were also similar in the OSD and Uveitis groups (table 2).
The HADS screening questionnaire classified 17% of
the total cohort as having a score compatible with anxiety
(score: 11+), with a further 10% being in the borderline
category (score: 8–10). Similar rates of depression were
detected, with 20% of patients having a score compatible
Vakros G, et al. BMJ Open Ophth 2021;6:e000649. doi:10.1136/bmjophth-2020-000649
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Table 2 Symptoms, depression, anxiety and QoL of patients in the OSD and Uveitis subgroups
Overall

OSD

Uveitis

OSDI
Median (IQR)

33 (18–56)

35 (21–68)

30 (16–50)

 
% Normal (0–12)

33 (17%)

17 (18%)

16 (16%)

0.066

 
% Mild (13-22)

28 (14%)

10 (10%)

18 (19%)

 
% Moderate (23-32)

35 (18%)

15 (15%)

20 (21%)

 
% Severe (33+)

98 (51%)

55 (57%)

43 (44%)

4 (2–8)

5 (3–8)

4 (2–8)

Anxiety score
Median (IQR)
 
% No anxiety (≤7)

0.273
147 (74%)

74 (74%)

73 (73%)

 
% Borderline (8-10)

20 (10%)

11 (11%)

9 (9%)

 
% Anxiety (11+)

33 (17%)

15 (15%)

18 (18%)

Depression score
Median (IQR)
 
% No depression (≤7)

P value

0.458
5 (3–9)

6 (3–10)

5 (2–9)

132 (66%)

63 (63%)

69 (69%)

 
% borderline (8-10)

28 (14%)

16 (16%)

12 (12%)

 
% Depression (11+)

40 (20%)

21 (21%)

19 (19%)

 Physical

14 (12–16)

14 (11–16)

14 (12–16)

0.651

 Psychological

15 (13–17)

15 (13–17)

15 (13–17)

0.414

 Social relationships
 Environment

16 (13–18)
16 (14–18)

16 (13–18)
16 (14–18)

16 (13–18)
16 (13–17)

0.696
0.295

WHOQOL-BREF domain

Data reported as N (%) or as Median (IQR), as applicable, with p values from Mann-Whitney tests.
Data for the OSDI were only available in N=194 (N=97 OSD and N=97 Uveitis), and the WHO-BREF domains were recorded in N=95–97 OSD
and N=95–99 Uveitis.
GCSE, General Certifate of Secondary Education; OSD, ocular surface disease; WHOQOL-BREF, World Health Organisation Quality Of Life
Questionnaire.

with depression and 14% being borderline. Neither the
anxiety (p=0.273) nor depression (p=0.458) scores were
found to differ significantly between the OSD and Uveitis
groups (table 2).
Associations between the HADS scores and OSDI were
then assessed (figure 1A). The combination of the two
components of the HADS identified that 14% (N=27) of
patients had both anxiety and depression concurrently,
with 3% (N=6) having only anxiety, 7% (N=13) had only
depression and the remainder (77%, N=154) having
neither. OSDI scores were found to differ significantly
across these groups (p<0.001). On post hoc analysis,
no significant difference in OSDI scores was detected
between those patients with neither depression nor
anxiety, and those with depression alone (median 29 vs
29, p=1.000). OSDI scores were not significantly raised
in those with anxiety alone (median: 52, p=0.143) but
were found to be significantly higher in the patients
with concurrent anxiety and depression (median: 72,
p<0.001).
Associations between eye drop usage and both anxiety
and depression were then assessed (figure 1B,C).
On univariable analysis, anxiety scores were found to
increase significantly with increasing eye drop frequency
Vakros G, et al. BMJ Open Ophth 2021;6:e000649. doi:10.1136/bmjophth-2020-000649

(p<0.001), with rates of anxiety increasing from 4% in
those that did not require eye drops, to 24% in those
with an up to 2 hourly frequency. A similar trend was
observed for depression (p=0.008), with rates increasing
with frequency from 11% to 27%. Subgroup analysis by
disease group found similar results for OSD, although
the association between eye drop frequency and depression in Uveitis did not reach statistical significance
(p=0.279). The association between oral glucocorticoid
usage and anxiety and depression were also assessed. The
total group of N=44 (22%) of patients taking oral glucocorticoids had an over twofold increase in both the rates
of anxiety (32% vs 12%, p=0.005) and depression (36%
vs 15%, p=0.005), compared with the remainder of the
cohort.
Multivariable analysis was then performed, to assess
whether eye drop frequencies were independently associated with the depression and anxiety scores, after
accounting for other potentially confounding factors
(table 3).
The depression score was found to increase significantly with the OSDI (p<0.001), and to be significantly
higher in the group of students and unemployed patients
than those who were in employment (p=0.007). After
5
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Figure 1 (A) Prevalence of ocular symptoms stratified according to anxiety and depression in patients with IED. (B) Rates
of anxiety in subgroups and total cohort by frequency of eye drops. (C) Rates of depression in subgroups and total cohort
by frequency of eye drops. In (A), the OSDI was found to differ significantly between the four anxiety/depression categories
(Kruskal-Wallis test: p<0.001). Post hoc analysis found that the patients with both anxiety and depression had significantly
higher OSDI scores than those with neither (p<0.001), or with depression alone (p=0.003). *Anxiety/depression is defined as
HADS≥11. OSD, ocular surface disease; HADS, Hospital Anxiety and Depression Scale: PRN, as required.

accounting for these factors, the association between eye
drop frequency and the depression score became nonsignificant (p=0.300).
The anxiety score was also found to be significantly
associated with the OSDI (p<0.001). However, after
adjusting for this, the association with eye drop frequency
remained significant (p=0.009). Relative to patients who
did not use eye drops or used them on PRN basis, patients
with a frequency of 1–4 drops per day had a 36% (95%
CI 5% to 77%, p=0.022) higher anxiety score, while those
with an eye drop frequency of 5 or more per day had
a 57% (95% CI 17% to 110%, p=0.003) higher anxiety
score.
Despite significance on univariable analysis, oral glucocorticoid usage was not found to be an independent
predictor of either anxiety or depression in the multivariable analysis, largely since it was correlated with the
OSDI.
Patients were also asked whether they become low (in
mood) about the number of eye drops they are using,
and the response to this question was also significantly
correlated with both anxiety and depression scores
6

(both p<0.001, figure 2). The impact of anxiety and
depression on WHOQOL-BREF scores was also assessed
(online supplemental table 1). The WHOQOL-
BREF
scores recorded on all four domains were found to be
significantly lower in those patients with HADS scores
compatible with either anxiety or depression (p<0.001
for all comparisons).
DISCUSSION
High rates of anxiety and depression were observed in
a real-world, cross-sectional analysis of the IED patient
group as a whole, as measured by the HADS, with
17% being estimated to have anxiety and 20% to have
depression and rates being similar in the OSD and
Uveitis subgroups. These rates of anxiety and depression
appear to be high, supporting previous data that there
is a high prevalence of anxiety and depression in IED
sufferers.12 24 32 33 OSDI scores ranged from normal to
severe and were also similar in the two disease subgroups.
Those patients reporting concurrent anxiety and depression were found to have significantly worse OSDI scores
and a lower QoL for all measured domains (physical,
Vakros G, et al. BMJ Open Ophth 2021;6:e000649. doi:10.1136/bmjophth-2020-000649
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Table 3 Multivariable analysis of depression and anxiety scores
Depression score

Anxiety score

Coefficient (95% CI)

P value

Coefficient (95% CI)

P value

OSDI (per 10 unit increase)
Employment

12% (7% to 16%)

<0.001
0.040

12% (7% to 16%)

<0.001
N.S.

 
Full/part/self

–

–

 
Student/unemployed

48% (11% to 96%)

0.007

–

–

–

–

 
House-wife/husband

28% (−6% to 76%)

0.121

–

–

 
Retired

21% (−3% to 52%)

0.093

–

–

Eye drops per day

0.009

0.300

 
None or as required

–

 
1–4
 
5+

20% (−7% to 54%)
7% (−19% to 41%)

–
0.153
0.651

–

–

36% (5% to 77%)
57% (17% to 110%)

0.022
0.003

Results are from general linear models, with the log-transformed depression/anxiety scores as the dependent variables. A backward
stepwise approach was used to select variables, with the following considered for inclusion: age, gender, ethnicity, education, employment,
disease subgroup (OSD/Uveitis), OSDI, steroid use and eye drop frequency. The coefficients were then anti-logged and represent the
percentage increase in the anxiety/depression score for the stated category relative to the reference, or for a 10-unit increase in OSDI. Bold p
values are significant at p<0.05. N.S.=not selected by the stepwise procedure for inclusion in the final model.
OSD, ocular surface disease.

psychological, social relationships, environment). The
intensity of eye drop treatment was significantly associated with greater anxiety and depression and impacted
on psychological status, with those reporting that they
became low about the number/frequency of eye drops
having significantly higher anxiety and depression
scores. On multivariable analysis, OSDI was found to be
the strongest predictor of anxiety and depression scores.
After accounting for the OSDI score and other potentially
confounding variables (including age, gender, ethnicity,
education, employment, disease subgroup and corticosteroid use), the association between eye drop frequency
and depression became nonsignificant. However, the
association between eye drop frequency and anxiety

remained significant, with the HADS anxiety score being
57% higher, on average, in those with the highest versus
lowest eye drop frequencies.
In DED, there is a documented discordance between
ophthalmic signs and symptoms, often with a wide variability of symptoms, which do not always correlate well
with clinical signs and objective measurements, such as
Schirmer’s test.34–36 Instead, it has been demonstrated
that DED symptomatology correlates more closely with
depression than clinical signs.18 37 38 This raises the question of cause and effect, and whether those with anxiety/
depression are more likely to report greater dry eye
symptoms as a result of somatisation.33 Patients in our
study whose HADS scores were compatible with either

Figure 2 The influence of the frequency of drops on the (A) anxiety and (B) depression components of the HADS score.
Patients who reported that they became 'low' in mood about the number of eye drops they used had significantly higher
anxiety (Kendall’s τ: p<0.001) and depression (p<0.001) scores. HADS, Hospital Anxiety and Depression Scale.
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depression or anxiety alone did not report significantly
worse ocular symptomatology than our nondepressed
patients, as measured by the OSDI, while those with
concurrent depression and anxiety did. Interestingly, our
study found anxiety to increase significantly with drop
frequency, even after accounting for the effect of the
OSDI score, although the same was not true for depression. Unravelling the complex relationship between
ocular disease severity and psychological status is no
simple task, although our data suggest that the frequency
of topical treatment potentially plays a significant role, at
least where patient levels of anxiety are concerned.
Other variables known to be of significance in mental
illness in the context of IED include systemic medical
conditions, particularly chronic pain syndromes and
psychiatric history, including use of antidepressants.7 35 39
It is known that having a chronic physical illness increases
the likelihood of anxiety/depression, and that functional
outcomes of physical illnesses are also worse in context
of depression. It is likely that the interplay between IED,
chronic pain syndromes and anxiety/depression is such
that these conditions exacerbate one another, highlighting the importance of recognising mental health
disorders in the context of chronic physical health
conditions and vice versa. The present study did not
consider patient psychiatric history, nor systemic medical
conditions. Further research on the role of topical eye
treatment frequency might additionally consider these
variables with added support from a psychiatrist/psychologist for diagnostic confirmation of prioror current
clinical anxiety and depression. Psychologist input would
also be valuable in performing qualitative reviews to
further support concept elicitation presented here, for
cognitive interviews that support content validity and
subsequent quantitative verification. However, this was
outside of the scope of the current study.
We believe that our study addresses a topic of significant
public health importance and highlights the psychological problems associated with the use of frequent eye
drops. Although the fact that medical treatments can
have psychological implications is not a new finding,
the medical community is currently failing to reach the
high standards required to mitigate this, thus the significance of this research.40 41 Additionally, we engaged with
patients from two PPI groups, who positively influenced
our methodology. Furthermore, by using OSDI in both
patient groups, we indicated the potential use of OSDI
with uveitis, and we provided a better understanding
about how uveitis influences the activities of daily living.
Finally, this is the first study investigating, using real-
world data, the influence of eye drops on a patient’s
well-being and can be used as a starting point for further
assessment of the health status and care required for our
patients. All these are important findings and considerably strengthen our study.
However, our study has some limitations. This is a
cross-sectional study and may be subject to bias in relation to whether the anxiety and depression preceded, or
8

resulted from, the use of eye drops. In addition, as the
patients are attending specialised tertiary referral clinics,
they are likely to be those with more severe disease that
may be chronic in nature and require extensive therapy.
As such, the observed effects on psychological status
may not be generalisable to patients with milder forms
of disease. Finally, we did not collect data on the types
of eye drop used (corticosteroid vs mydriatics vs topical
immune suppressants vs ocular lubricants) and so were
not able to assess whether associations with psychological
status varied with the specific ocular medication used.
However, our aim was to assess the influence that the eye
drops have on our patients’ psychology in general, rather
the effects of individual formulations.
Despite research suggesting that treatments for mental
health conditions in context of chronic illness may
improve both mental and physical health outcomes,
current practice still largely continues not to integrate
treatments accordingly.4 42 If further research were to
validate the impact of treatment burden (as measured by
frequency of eye drops) on patients with IED and their
well-being, it may support the integration of a clinical
psychology service working in association with IED clinics
(similar to that undertaken in the Centres of Excellence
for Behçet’s Syndrome in England)43 or in an eye clinic
support worker (eye clinic liaison officer) with a specific
interest in resolving treatment-related emotional stress.
In conclusion, in our real-world cohort, a large proportion of our IED cohort demonstrated HADS scores
compatible with anxiety and depression, with associated
poor QoL, in keeping with previous studies. No significant differences in patient demographics or QoL scores
were found when comparing OSD and Uveitis subgroups,
suggesting a comparable psychological status in these IED
groups. In this study, the frequency of topical eye drops
was found to be a significant independent predictor of
patient anxiety scores. Together with further supporting
evidence, this may contribute to the development of
a more integrated and holistic approach to IED care
involving psychological, emotional and practical support,
which could help to achieve better clinical outcomes for
our patients.
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