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ARTICLE INFO ABSTRACT

Keywords: Low eye health knowledge is associated with suboptimal treatment adherence, self-care practice and follow-up
Eye health knowledge rate leading to poorer outcomes. The aim of this review was to survey what interventions are effective at
Ophthalmology

improving patients’ knowledge of eye disease and treatments. Randomised controlled trials and cross-sectional
studies delivering interventions to improve patients’ knowledge about eye diseases were reviewed. Databases,
grey literature, reference lists and journals were searched for relevant studies. Three authors reviewed and
extracted the data and assessed quality. Seventeen publications were included examining different types of in-
terventions. Thirteen studies showed significant improvements on patients’ eye disease knowledge following
intervention. These included all 5 verbal interventions, 5 out of 6 video interventions, 5 out of 8 written or image
material interventions, and 1 out of 2 using other formats. Study quality varied, with 7 studies rated as having
low risks of bias, 8 moderate, and 2 high. Intervention design varied considerably across studies, making
comparisons challenging. Interventions to improve patients’ knowledge of eye conditions show promising results
in particular verbal and video interventions; however, higher quality studies, as well as standardisation of

Eye diseases
Health knowledge
Review

reporting and intervention formats, are required to strengthen the evidence base.

1. Introduction

According to the World Health Organisation, it is estimated that at
least 2.2 billion people have a vision impairment or blindness, of whom
at least 1 billion have a vision impairment that could have been pre-
vented.>® The most common reasons for blindness include refractive
error, cataracts, glaucoma, corneal opacities, diabetic retinopathy, and
trachoma.

The ability to read, understand, and act on health information 2 has
been found to have a well-established link with eye health outcomes.'”
This includes tasks such as reading and comprehending prescription
labels, interpreting appointment slips, following instructions for diag-
nostic tests, and understanding other essential health-related materials
required to adequately function as a patient.>!*?

Low eye health knowledge is associated with suboptimal adherence
to eye examination guidelines, treatment adherence, self-care practice
and follow-up rate leading to poorer eye health outcomes.>'>?3?7

Health knowledge varies by context and setting and may be

significantly worse than one’s general knowledge.?* An individual may
be able to read and understand materials with familiar content at home
or at work but struggle when presented with medical material of the
same complexity that contains unfamiliar vocabulary and concepts in,
for example clinical letters.”* Some population groups such as low
socio-economic groups, older and disabled people have been identified
as having lower health knowledge contributing to health inequalities.?”

In the literature, there is variability in surveys measuring patients’
health knowledge ranging from non-standardised questionnaires to
standardised and validated ones. Interventional studies often use sur-
veys on the targeted eye diseases, such as the Auckland Glaucoma
Knowledge Questionnaire, ° before and after intervention to assess
change in patients’ knowledge of the disease, signs detection and
self-management.

There is now a large body of literature 2 showing promising inter-
ventional strategies to improve patients’ knowledge on their eye con-
ditions. Interventions can be used to test the effectiveness of new health
education strategies or to compare them. For instance, an intervention
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could aim to provide materials with the use of simplified plain language
or the use of pictures to illustrate the text. Our objective is to evaluate
what type of interventions are effective at improving patients’ knowl-
edge of eye disease and treatments.

2. Results
2.1. Study selection

The search resulted in 580 identified papers. Figure 1 depicts the
selection process. After removing 19 duplicated papers, 561 papers were
screened for the titles and abstracts leaving 24 selected for full-text re-
view. The full-text of 1 paper was not accessible and hence could not be
retrieved for the full-text analysis. Hence a total of 23 papers were read
in full-text. Based on the full-text screening 6 papers were excluded. The
reasons for exclusion included: outcome measures did not meet the in-
clusion criteria (n = 4) and the studies were not an intervention (n = 2).
After exclusion, a total of 17 papers were included in the review.

2.2. Study characteristics

The 17 selected studies included 12 randomized controlled trials
RCTs) #0810,11,13,17,18,20,25,31.34 with 5 studies delivering the interven-
tion with printed materials, %'71%2%-25 3 studies with video materials,®
811 1 study with verbal information '® and 3 studies used a mix of the
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Five studies were cross-sectiona including 1 using video
materials to deliver the intervention '® and 1 provided the information
verbally.'® One study by Aleem and coworkers' used a mix of printed
and video materials. Furthermore, 1 study by Goyal and coworkers'?
used a mix of printed and verbal information and another study by Li
and coworkers®' used an educational platform (based on WeChat). The
study characteristics are summarized in Table 1 and Table 2.

1 1,12,16,19,21

2.3. Intervention setting and outcome measures

Studies were conducted in outpatient clinics, short-term residential
treatment, screening services and academic centres across multiple
countries (3 in China,>®'° 3 in the USA,'"'%** 2 in India,'”"'® 2 in
Australia,”®>! and 1 each in Pakistan,’ Switzerland,* the UK,'° Iran,"*
New Zealand,'® Canada,?” and Thailand'®). All studies measured the
effectiveness of their interventions with an eye knowledge question-
naire. Twelve studies used validated questionnaires such as the Auck-
land Glaucoma Knowledge Questionnaire ° and the “Eye-Q” Test >* and
5 studies used their own (non-validated) questionnaires.

2.4. Interventions delivered with printed materials (written or images)

2.4.1. Randomized controlled trials
Six RCTs trials 1%1820:253% delivered the intervention with printed

Fig. 1. PRISMA flow diagram of the study selection process.



Table 1

Characteristics of the seventeen studies.

Author Study design Country Study population Sample size Intervention and Control Format Duration Eye disease
knowledge
assessment

Aleem et al. Cross-sectional ~ Pakistan Geriatric patients Total= 100Control= 50Intervention= 50 Intervention:*Pharmacist-led *Video*Written 6 months Questionnaire

2021' with glaucoma intervention with routine medical knowledge on
care*Reminder medication glaucoma
regimen*Brochure in native
language*Video demonstration of eye
drop instillationControl: *Usual care

Baenninger Randomized Switzerland Patients presenting ~ Total= 113Control= 58Intervention= 55 Intervention: *Informative video on Video 6 months Questionnaire

et al. control trial for ametropia surgery, risks, possible adverse events and knowledge on

2018* surgery video animation of procedure.Control: ametropia surgery
*Standard information communicated via
verbally or in writing

Chen et al. Randomized China Parents’ of Total= 200Control= 107Intervention = 93 Intervention: *Informative presentation *Verbal*Video 6 Questionnaire

2020° control trial children with on cataract, treatment months12 knowledge on

congenital cataract options*Informative video vignette on months congenital cataract
congenital cataractControl:
*Conventional spoken information only

Dan et al. Randomized China All patients Total= 459Control= 218Intervention= 241 Intervention: *Explaining common eye Video NI Knowledge

(2015)° control trial attending disease (eg. glaucoma)*Importance of questionnaire

outpatients clinic reporting signs for early

in ophthalmology detection*Importance of checking signs
with eye care professionalsControl:
*Usual care

Forbes et al. Randomized United Newly diagnosed Total= 122Control= 69Intervention= 53 Intervention: “Booklet with personalised ~ Written 12 months Visual Function

(2017)*° control trial Kingdom glaucoma patients information on glaucomaControl:*Usual Questionnaire
care

Goldstein Randomized United Low vision patients ~ Total= 151Control= 77Intervention= 74 Intervention: *Video incorporating Video 3 months 8 knowledge

et al. control trial States cognitive restructuring to change questions via

(2007)"" emotional response; a “virtual home”; a telephone survey
veridical simulation of vision with AMD
and contrast enhancement of the
videoControl:*Did not receive videos

Goyal et al. Retrospective United Patients attending Total= 217Control= NlIntervention=NI Intervention: *Community Eye Health *Written*Verbal NI *Eye health

(2023)"? study States a vision screening Intervention with teaching sessions and knowledge pre/post

service brochuresControl:*NI test* 5-point
teaching
interventions (5-
PTD)

Hazavehei et Randomized Iran Type 2 diabetes Total= 100Control= 50Intervention= 50 Intervention: *Educational Intervention Verbal 5 months Questionnaire

al control trial patients aged 40 (6 educational sessions) Control: * knowledge

(2010)"* and 60 years Normal and ordinary observational
diabetic’s services by the centre

Juhong et al Prospective Thailand Patients attending Total= 132 Intervention: *5min 26 s video focusing ~ Video 2 months Questionnaire

(2022)'° study a contact lens on contact lens wear, handling, and care knowledge

clinic Control: NI

Karan et al Randomized India Patients presenting ~ Total= 60Control= 30Intervention= 30 Intervention: * A 24" x 36" poster *Image*Written 2 days Oral and true/false

(2011)'¢ control trial for cataract displaying nine images. Control: quiz on cataract

surgery *Listened to a scripted informed consent surgery
read by a native Tamil speaker.

Karan et al Randomized India Patients presenting ~ Total= 97Control= 50Intervention= 47 Intervention: *Verbal informed consent *Verbal*Written*Image 2 days 11-question true-

(2014)" control trial for cataract read from a script by a native Tamil- false quiz on

surgery

speaking interviewer*Pamphlets
outlining the surgical and post-operative

cataract surgery

(continued on next page)
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Table 1 (continued)

Author Study design Country Study population Sample size Intervention and Control Format Duration Eye disease
knowledge
assessment

procedure and general information on
cataracts*3D demonstration of cataract
formation Control: *A verbal informed
consent read from a script by a native
Tamil-speaking interviewer
Ko et al Cross-sectional New Patients with Total= 112Control= 56Intervention= 56 Intervention: *Door-to-door health Verbal 6 months 6-part questionnaire
(2021)"° Zealand cataract education by trained health educators designed according
once a month for three consecutive to the WHO cataract
months using specifically designed survey
materials on blindness and eye questionnaire
diseasesControl: *A one-time group
health education session that focused on
treatment options for cataracts and
locations for treatment was held before
the intervention.
Lake et al. Randomized Australia Young adults with Total= 129 Control= 67 Intervention= 62 Intervention: *Leaflet on diabetic Written 1 month Questionnaire
(2020)*° control trial type 2 diabetes retinopathy screening for young knowledge on
peopleControl:*No leaflet, usual care diabetic retinopathy
and eye screening

Lietal. Cross-sectional China Adults with Total= 1459Control with glaucoma= 223 Control Intervention: *Access delivered via Other 12 months Questionnaire

(2019)*! glaucoma no glaucoma= 362Intervention with "WeChat’ an educational platform for knowledge on
glaucoma= 372Intervention no glaucoma= 502 glaucoma patientsControl:*Usual care glaucoma

Mikhail et al. Randomized Canada Patients with Total= 199Control= 75 Intervention= 124 Intervention: *Pamphlet on glaucoma Written NI Questionnaire

(2015) control trial glaucoma with grade 5 reading levelControl: knowledge with
*Pamphlet on glaucoma with grade 10 blank spaces on
reading level glaucoma

Skalicky Randomized Australia Newly diagnosed Total= 102Control= 48Intervention= 54 Intervention: *Usual care*Educational *Written*Verbal 1 month Auckland Glaucoma

et al. control trial glaucoma patients intervention via telephone and Knowledge
(2018)°! emailControl:*Usual care *Verbal Questionnaire
information by ophthalmologist (AGKQ) 19
Wagneretal. Randomized United Diabetic patients Total= 90Control= 45Intervention= 45 Intervention: *Written report of *Written*Verbal 12 months 9 survey questions
(2008)°* control trial States seeking eye care in examination*Written educational selected “Eye-Q”

academiccentre

materials on diabetes eye
diseases*Seminar on diabetes eye
diseasesControl:*Usual patient national
education materials

test
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Table 2

Statistical test and summary of result.

Author

Statistical tests

Summary of results

Aleem et al.
2021"

Baenninger
et al. 2018*

Chen et al.
2020°

Dan et al.
(2015)°

Forbes et al.
(2017)*°

Goldstein
et al.
(2007)""

Goyal et al.
(2023)"*

Hazavehei et
al (2010)"°

Juhong et al
(2022)*°

Karan et al
(2011)"®

Karan et al
(2014)"7

*Chi square*Fishers’ exact test*t-
test

*Wilcoxon-Mann-Whitney*Chi-
square*t tests.

*Chi-square*t tests*ANCOVA

Logistic regression models

*Mann-Whitney U*Multilinear
regression
*ANCOVA*Chi-square

Chi-square

*t-test*chi-square
test*ANOVA*RMA test

McNemar'’s tests

Unpaired two-sample t-test

*Paired t-test

Significant improvement in
all 5 domains on knowledge
on glaucoma vs control
group:*Importance of
medication adherence

(p = 0.030)* Consequences
of non-adherence

(p = 0.029)* Intraocular
pressure knowledge

(p = 0.024)* Eye
instillation technique

(p = 0.010)* Counselling
sessions about glaucoma

(p = 0.001)

* No significant difference
between the intervention
and control group

(p = 0.957) * No
differences in patients
younger than 38 years
knowledge vs those who
were 38 years or older in
neither exposure group nor
between the 2 exposure
groups.

Significant higher scores for
knowledge for patients
intervention group

(p < 0.001).

Significant increase in mean
scores on the knowledge
after education among
patients in the intervention
group (p < 0.0001).

No statistically significant
difference in knowledge.

* Knowledge scores were
significantly higher at
baseline for both the video
and Control groups

(p < 0.001).* Knowledge
improvement scores were
significantly higher in
intervention group than
control group (p < 0.001).
Significant increase in eye-
health knowledge scores
between tests (p < .00001)
Significant increase in
knowledge after
intervention and also 3
months following the
intervention (p < 0.001) vs
control group.

* Significant improvement
in knowledge score after
watching educational video
(p < 0.001).* Significant
change in hygienic
behaviour 2 months after
intervention (p < 0.001).
No statistically significant
difference in the
pre—informed consent
scores or the post-informed
consent scores between the
two groups but a stronger
trend in the intervention
group.

Significant improvement in
scores between pre- and
post-informed in
intervention goup vs
control group (p < 10"-6).
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Table 2 (continued)

Author Statistical tests Summary of results
Ko et al *Chi-squared*MANOVA Significant difference in
(2021)"° knowledge and attitude
(p < 0.05)
Lake et al. *Chi-square*t-test Significant difference in
(2020)*° knowledge of diabetic
retinopathy increased more
among participants in the
leaflet intervention arm
relative vs control group
(p=0.03)
Lietal. *Chi-square*Mann-Whitney U Significant knowledge score
(2019)** *Linear regression increase in glaucoma

patients in intervention vs
control group (p < 0.001)
Significantly higher
comprehension in
intervention vs control
group (p = 0.0057)

No significant increase in

Mikhail et al. t-test
(2015)

Skalicky et al.  t-test

(2018)°*! knowledge level
Wagner et al. Odds ratios Significant differences in

(2008)** patient knowledge were
found between those
patients who participated in
the intervention and those
who did not (p < 0.001)

materials.

Forbes and coworkers'’ (moderate risk of bias) reported no statisti-
cally significant difference in knowledge between patients who received
personalised information on glaucoma in the intervention group and
patients who received the usual care in the control arm at 12 months
follow up.

In Karan and coworkers '° (moderate risk of bias) 60 patients
received cataract surgery. The intervention group was provided with a
poster with pictures relating to cataract surgery as an additional visual
aid compared to the control group. The patients were then given a
knowledge quiz (an eleven-item questionnaire) to complete at
three-time points: before the intervention, after the intervention and one
day later, after they had surgery. Although there was no statistically
significant improvement in scores on the knowledge quiz before and
after the intervention in either of the groups, the group that received the
intervention had a greater improvement in scores than the control
group. In their subsequent study in 2014,'” Karan and coworkers (low
risk of bias) repeated a similar study, but with more participants and a
multimedia intervention, including a pamphlet and a verbal presenta-
tion. This time a significant improvement in the knowledge score was
seen in both groups pre and post intervention, and furthermore, the
improvement in the intervention group was significantly higher than in
the control group.

Lake and coworkers *° (moderate risk of bias) presented findings that
explored the impact of an intervention providing leaflets on diabetic
retinopathy to patients compared to patients who were not given leaf-
lets. Knowledge of diabetic retinopathy was statistically significantly
increased in the intervention group compared to the control arm at 4
weeks follow-up. In both groups, there were significant increases in
knowledge of screening.

In another study, Mikhail and coworkers 25 (moderate risk of bias)
associated the provision of grade 5 reading level leaflets on glaucoma
with statistically significantly greater knowledge comprehension scores
than patients who received grade 10 reading level leaflets.

In the intervention group of Wagner and coworkers >* (moderate risk
of bias), a written report of examination was given by the physician to
diabetic patients, accompanied by written educational materials on
diabetic eye diseases. Patients in the control group received the standard
national educational materials on diabetic eye diseases. Patients’
knowledge of diabetic eye diseases was assessed with the NEHEP’s
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“Eye-Q” test. They found that patients who participated in the inter-
vention group were two times more likely to have higher scores on the
test than those who did not.

2.4.2. Cross-sectional studies

Two cross-sectional studies delivered the intervention with printed
materials. The intervention by Aleem and coworkers' (low risk of bias)
partly included the distribution of brochures on glaucoma and their
results suggested significantly higher scores on knowledge on glaucoma
compared to patients who received the usual care in the control group.

Patients visiting a vision screening unit in Goyal and coworkers’
study '% (moderate risk of bias) were given brochures on eye health.
Their scores on their eye health knowledge test were significantly higher
after receiving the brochures than before.

2.5. Interventions delivered with video materials

2.5.1. Randomized controlled trials

Six studies evaluated the effectiveness of interventions delivered
using video materials: 4 RCTs “©%!! and 2 cross-sectional studies.'!°

Baenninger and coworkers “# (low risk of bias) presented data on 113
patients attending ametropia refractive surgery. Those randomised to
the intervention group received informational video on the surgical
procedure, including a video animation and visual communication of
risks and possible adverse events associated with the surgery. The con-
trol group received standard information in writing. Both groups were
able to ask questions during consultation time. There was no significant
difference between the intervention and control group in terms of
knowledge of the procedure or risks, assessed by questionnaire, nor in
subgroup analysis between those aged below or over 38 years, however
the consultation time was reduced for those that had seen the video.

Chen and coworkers © (moderate risk of bias) evaluated the effec-
tiveness of a presentation and video vignette on the subject of congenital
cataract in improving the knowledge of parents of children with
congenital cataract. Parents had a sustained improvement in under-
standing, with higher knowledge scores on post-hoc questionnaires at 6
and 12 months than controls.

Dan and coworkers® (low risk of bias) conducted a RCT of an inter-
ventional video explaining common eye diseases and the importance of
early detection and presentation, versus usual care among patients
attending an outpatient ophthalmology clinic. Knowledge of the content
of patients assigned to the intervention was significantly higher than
controls. Scores were higher in those living within urban residences and
in those who had received formal education.

Goldstein and coworkers ! (high risk of bias) reported a RCT eval-
uating the impact of video information for patients with low vision and
their caretakers on the use of low vision assistive devices. The inter-
vention group received a video incorporating cognitive restructuring -
an intervention that instils greater perceived control, confidence and a
more realistic assessment of failures - and a visual simulation, and the
control group did not receive the video. Both groups received pre- and
post-intervention questionnaires on knowledge, self-efficacy, adaptive
behaviours, willingness to use devices and emotional response. Knowl-
edge scores improved significantly post-intervention for the interven-
tion group but not for the control group.

2.5.2. Cross-sectional studies

Aleem and coworkers' and Juhong and coworkers L16 (low and
moderate risk of bias) conducted cross-sectional studies of interventions
involving videos. They evaluated the impact of a video demonstration of
eye drop instillation (alongside a brochure and medication regimen
reminder) in improving glaucoma knowledge among glaucoma patients.
Statistically significant knowledge improvement in the intervention
group versus control was noted. Juhong and coworkers assessed the
impact of a short video on contact lens wear (based on recommendations
by the American Academy of Ophthalmology) on participants’

Survey of Ophthalmology xxx (xxxx) xxx

knowledge of and behavior regarding contact lens care, in a
single-group, pre- and post-test design. Significant increases in knowl-
edge scores and hygienic behaviour were recorded immediately after the
intervention and persisted when assessed two months later.

2.6. Interventions delivered with verbal information

2.6.1. Randomized controlled trials

Three RCTs examined the effect of interventions delivered verbally
on patients’ knowledge of their eye disease. In Chen and coworkers’
study ® (moderate risk of bias), parents of children with congenital
cataracts were shown a specially designed presentation with informa-
tion on cataracts and treatment options in the intervention group
whereas parents in the control group were presented with conventional
information verbally. Findings suggested that parents in the interven-
tion group had a significantly higher score on the knowledge question-
naire on cataracts compared to the control group.

Two studies were conducted on diabetic retinopathy patients. One
study 13 (high risk of bias) found evidence that patients with diabetes
who were presented with 6 educational sessions on diabetic retinopathy
had a significantly higher mean score on the knowledge questionnaire
compared to those who did not receive information in the control group.
Another intervention®? (moderate risk of bias) delivered a seminar on
diabetes eye diseases among other elements delivered in writing format.
Patients who received the interventions were twice as likely to have
higher scores on the knowledge test than those who received the usual
care in the control group.

2.6.2. Cross-sectional studies

Two cross-sectional studies investigated the effectiveness of in-
terventions delivered verbally on patients’ knowledge of eye diseases.

In the intervention (low risk of bias) by Ko and coworkers,m patients
with cataracts in the intervention group were given three door-to-door
sessions on cataracts with specifically designed materials by trained
healthcare professionals whereas patients in the control group were
provided a one-time health educational session on cataracts. They noted
a medium but significant effect of the intervention on patients’
knowledge.

Goyal and coworkers'? (moderate risk of bias) assessed the effect of a
community eye health intervention with teaching sessions on patients’
eye health knowledge and found a significant increase in eye health
knowledge between patients who received the intervention and those in
the usual care (control group).

2.7. Interventions delivered in other formats

2.7.1. Randomized controlled trials

One study by Skalicky and coworkers > (low risk of bias) offered an
educational intervention to newly diagnosed glaucoma patients via
telephone and email. The control group was offered verbal information
by an ophthalmologist. The intervention group noted a significantly
higher score on the Auckland Glaucoma Knowledge Questionnaire after
the intervention compared to before; however, the control group did not
find a significant difference in the scores before and after the verbal
information was provided.

2.7.2. Cross-sectional studies

Li and coworkers>' (low risk of bias) investigated the effectiveness of
an online educational platform using ‘WeChat’ in increasing the
knowledge of glaucoma among patients diagnosed with the disease. The
findings suggested that patients who were in the educational platform
group had a significantly higher knowledge score on glaucoma than
patients who did not have access to the educational platform in the
control group.
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2.8. Interventions by ophthalmic disease

Of the 17 interventions, 5 were related to glalucoma,l‘w‘21‘25"31 4
were related to cataract surgery,”'”'° 3 were related to diabetes and the
remaining 5 were a mix of ametropia surgery patients,4 contact lens
clinic patients,'® low vision patients,'! patients attending a vision
screening service'” and general ophthalmology patients.®

In the 5 glaucoma interventions, Aleem and coworkers’ study ' was a
cross-sectional intervention set in Pakistan for geriatric patients that
involved video and written demonstration for treatment, followed by a
questionnaire on glaucoma. Significant improvements in all 5 domains
of glaucoma knowledge were found post-intervention. Forbes and co-
workers provided a written booklet as part of an RCT intervention over
12 months in newly diagnosed glaucoma patients in the UK. No signif-
icant increase in glaucoma knowledge was detected. Similarly, Skalicky
and coworkers®! lead an RCT study in newly diagnosed glaucoma pa-
tients in Australia, with an educational intervention delivered over the
phone or by email over a period of 1 month; however, no significant
knowledge improvement was found. A cross-sectional intervention in
glaucoma patients took place in China over 12 months (Li et al., 2019)*!
where a WeChat educational platform allowed users to have direct ac-
cess to information. A significant increase in knowledge was found. An
RCT intervention in Canada by Mikhail and coworkers in 2015%° pro-
vided a pamphlet with a lower reading level than the control group and
found significant improvements.

In the 4 cataract surgery interventions, Chen and coworkers® was set
in China for parents of children with congenital cataract and was
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delivered via an RCT where a video was compared to verbal information
only. The video made a significant difference. Two RCTs, Karan and
coworkers in 2011'® and 2014,'” were set in Indian over 2 days. For
Karan and coworkers, a poster was used as an intervention. For Karan
and coworkers, images and written information, as well as a 3D model
were used compared to spoken only. Both studies showed significant
improvements in knowledge, but the magnitude of the latter was
greater. Ko and coworkers led a cross-sectional study, set in New Zea-
land comparing the effectiveness of one-on-one door-to-door meeting by
health educators to that of one-time only group health education that
focused on treatment options. Over 6 months, a significant improvement
in knowledge and attitude was found in the intervention arm.

In the 3 diabetes interventions, Hazavehei and coworkers’'® was set
in Iran over 5 months, and 6 educational sessions were held. In
Australia, Lake and coworkers®” provided a leaflet over 6 months. In
USA, Wagner and coworkers®® provided a written report, educational
material, and a seminar over 12 months. All 3 studies found their in-
terventions to be effective.

In anametropia surgery clinic in Switzerland, Baenninger and co-
workers* showed that a video was not significantly better retained than
verbal and writing for knowledge of surgery. For contact lens patients
clinic in Thailand, Juhong and coworkers showed that a 5-minute video
led to significant improvements in knowledge and behaviour for contact
lens wear when assessed 2 months later. For a group of low vision pa-
tients and their care givers in the USA, Goldstein and coworkers'’
showed that video and vision simulation were effective interventions to
gain knowledge of low vision assistive devices when assessed at three

Table 3
Quality appraisal NI= No Information.
Selection bias Performance bias Attrition bias Measure bias Reporting
bias
Author Random Timing of Assigning Adhering Incomplete Measurement of Selection Overall
sequence recruitment intervention intervention outcome data outcome reported
generation results
Aleem et al. Low Low Low Low Low Low Low Low
(2021) '
Baenninger Low Low Low Low Low Moderate Low Low
etal. (2018)
4
Chen et al. Moderate Moderate Low Low Low Moderate Low Moderate
(2020) ©
Dan et al. Low Low Low Low Moderate Low Low Low
(2015) ®
Forbes et al. Low Low Low Low Low High Low Moderate
(2017) '°
Goldstein Low Low Moderate Moderate Low High Low High
etal. (2007)
11
Goyal et al. High High Low Low Low Moderate Low Moderate
(2023) '
Hazavehei High High Low Low Low Moderate High High
etal. (2010)
13
Juhong et al. High Moderate Moderate Moderate Not reported Low Low Moderate
(2022) '°
Karanetal. '®  Low Low Moderate Moderate Low Low Low Moderate
Karan et al. Moderate Moderate Low Low Low Low Low Low
(2014) V7
Ko et al. Low Low Low Low Low Low Low Low
(2021) "¢
Lake et al. Low Low Low Low Moderate Low Low Moderate
(2020) *°
Li et al. Low Low Low Low Low Low Low Low
(2019) *!
Mikhail et al. Low Low Low Low Moderate Low Low Moderate
(2015) *°
Skalicky et al. Low Low Low Low Low Low Low Low
(2018) *!
Wagner et al. Moderate Moderate High High Low Moderate Low Moderate

(2008) **
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months. For patients attending screening service in the USA, Goyal and
coworkers'? demonstrated effectiveness of verbal and written inter-
vention. For general ophthalmology patients, including mostly glau-
coma and diabetic eye disease in China, Dan and coworkers®
demonstrated the effectiveness of a video intervention to increase
knowledge of the benefits of a comprehensive eye examination.

3. Quality appraisal

The scores of each study quality appraisal are presented in Table 3. A
total of 7 studies were rated as having low risks of bias,*&17:1921.31 g
moderate ©10:1216.1820.2534 51,4 9 pigh 1113

This suggests greater clarity of the methodology, data analyses, and
results are needed to improve the quality of the literature. For instance,
in relation to the intervention assignment, there were varying levels of
information provided on the randomization process. In addition, few
studies reported a priori estimate for sample size, which is particularly
important to handle attrition and interpret the inferential statistics.
There was also variation across studies in the eye disease knowledge
measurements and time of follow-up. The content, delivery and length
of intervention differed considerably across studies.

4. Discussion

A total of 17 studies investigating the effectiveness of interventions
at improving patients’ knowledge in ophthalmology were identified for
inclusion in this review. The interventions were categorised as verbal,
written (including images), video or other (which included phone and
social media application “WeChat”).

Out of the 17 studies, 5 were verbal interventions, 8 were written or
image materials, and 6 were video. Other interventions included 1
phone/email intervention and 1 social media intervention using
WeChat. All 5 verbal interventions reported a significant effect on pa-
tients’ knowledge. Five out of the 8 written or image material in-
terventions were significant. Five out of 6 video interventions detected a
significant effect. For the other format, the intervention involving social
media was significant, whereas the one involving phone/email was not
significant.

While this review provides a clearer picture of the general effec-
tiveness of verbal interventions in ophthalmology compared to other
formats, interventions’ efficacy were likely to be influenced by partici-
pants’ eye condition, level of education,'’ age ** and social economic
group.>? Furthermore, a previous study in ophthalmology by Muir and
coworkers 2° suggested that patients who experience difficulties un-
derstanding health-related information are less likely to benefit from
educational programs. In line with this, the reading levels of participants
are often overlooked in studies, which can affect the effectiveness of
written interventions. Muir’s group’s paper also emphasizes the
importance of considering patients’ learning styles, which could be
assessed beforehand to choose the most suitable format for the inter-
vention. Future research should aim to capture intervention efficacy by
considering these parameters as well as taking in consideration
long-term retention of information among participants.

In terms of the study design and the evidence provided, it is impor-
tant to note that the evidence provided by RCTs is usually more robust
than that provided by cross-sectional (observational) studies, as those
would be more prone to bias linked to age or level of education for
example which are important confounders and usually controlled for in
RCTs. Furthermore, cross-sectional studies are usually observing dif-
ference in practice so can only make associations rather than infer
causality.

In terms of the type of intervention by ophthalmic disease, the
findings from glaucoma interventions highlight that written or imme-
diately accessible information helps glaucoma patients better capture
knowledge whereas email and phone were not found to be significant
perhaps due to a lack of visual cues or some other confounders such as
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time spent with the patient.®’ The findings from cataract interventions,
suggest that given cataracts can be particularly debilitating to vision, a
combination of verbal and visual information is usually more effective in
this group of patients.'® All diabetes interventions involved written or
verbal information delivered as educational sessions, and those were
found to be effective in improving knowledge.

The strengths of this review were that a broad range of interventions
across different eye conditions were rated. Two established quality
rating scales were completed independently by 2 authors to minimise
rating errors. The risk of publication bias was minimized through the use
of several search mechanisms which strengthened the search strategy.
The broad search strategy gives confidence that all currently available
evidence has been identified in this review. This, to our knowledge, is
the first review of interventional studies to improve patients’ knowledge
in ophthalmology.

The limitations of this review are mostly due to the heterogeneity of
the interventions. Meta-analysis could not be conducted due to the
heterogeneity in the studies including the differences in intervention
format, eye condition, comparison groups and outcome measures.
Because of this, we were not able to combine the effect sizes found in the
studies or combine the results of studies to increase the power of sta-
tistical tests. More standardization of intervention formats and reporting
is needed to draw meaningful comparisons. Certain interventions con-
tained various formats (e.g., written and video materials) without
assigning distinct scores to each intervention format or controlling for
the influence of other intervention types. Furthermore, it was not
possible to rate the quality of the intervention design or the material
provided, especially as it was not always included in sufficient details in
the studies. This could impact the assessment of the effectiveness of the
interventions. Consequently, findings from this study need to be taken
with caution as the interpretation of the efficacy of each intervention
format and quality design within mixed-interventional studies was less
clear. Future research should address this methodological issue by
identifying which specific type of intervention has a significant effect on
patients’ knowledge. Sample sizes should be planned prospectively to
ensure adequate power to identify beneficial interventions.

Verbal interventions were overall the most successful, which might
be expected given their interactive nature, that they can be tailored to
patients and that they may be better suited for visually impaired pa-
tients. There was a mix of different types of verbal communication from
one-to-one consultations to seminars. Of the nonverbal interventions,
written and images proved to be also quite successful, although probably
more appropriate for patients who have sufficient vision. Images espe-
cially if combined with verbal and/or written communication are more
accessible means of knowledge transfer to individuals with different
levels of knowledge and socioeconomic status. Video interventions were
also very successful which makes them promising interventions along
with social media. Overall, it is likely that certain intervention formats
are better tailored for certain demographics and participants’ needs.

In terms of additional benefits of interventions beyond improved
knowledge, as reported by Baenninger and coworkers," interventions
can also reduce consultation time without compromising patient’s
knowledge by providing them with information they can assimilate in
their own time prior to or after consultations.

5. Conclusion

Interventions to improve patients’ knowledge of eye disease in
ophthalmology appear to show promising results, in particular verbal
and video interventions; however, higher quality studies, standardized
reporting, intervention design, and knowledge assessment will be useful
to strengthen the evidence base so that interventions can be meaning-
fully compared.



D. Sumodhee et al.
5.1. Method of Literature search strategy

The systematic review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
guideline.*® A literature search was conducted between the 5th and 6th
of September 2023 using four electronic databases: PubMed, MEDLINE,
Embase and PsychINFO. The literature search could include articles in
English and French and would be expanded using a snowballing method
to the references of retrieved papers. The search terms used can be found
in Appendix 1. This study was registered to the International Prospective
Register of Systematic Reviews (PROSPERO, registration number
CRD42023440322).

5.2. Eligibility criteria

The inclusion criteria were: (1) peer-reviewed intervention studies
aimed at increasing patients’ knowledge (2) the interventions should be
delivered to eye patients, (3) the interventions could include but not
limited to self-help tools (eg. leaflets), confidence building activities,
knowledge sharing, peer support, teach-back methods. Qualitative
studies, study protocols or studies reporting solely non-measurable
outcomes were excluded. There were no date restrictions to the
search. When necessary, the authors were contacted by email to request
further information. The systematic review management software Cov-
idence was used for this review.

5.3. Study selection, data extraction and quality appraisal

Three authors (DS, EI, RR) independently reviewed the titles/ab-
stracts and subsequently, the full-texts generated by the search. Dis-
crepancies were resolved by DS and NP. A data extraction table was
designed to capture all relevant information required for analysis. For all
included studies, the following information was recorded: author, date
of publication, country, study design, study population, sample size, eye
health knowledge assessment, description of the intervention, duration,
outcome measures, statistical tests and summary of results.

Three authors independently assessed the quality of included studies
(DS, EL, JP) and then a discrepancy check was implemented to compare
assessments. Discrepancies and disagreements were resolved by
consensus, and/or resolution of the conflict was performed by a third
reviewer when necessary. The risk of bias and quality of primary studies
or systematic reviews were assessed with a revised version of the
Cochrane risk of bias tool (RoB 2) for randomised-controlled trials or the
ROBINS-I or non-randomised studies.” The risk of bias was graded as
low, moderate or high. The quality assessment did not affect the inclu-
sion of studies.

5.4. Data analysis

Due to the heterogeneity of the study population, interventions,
comparison groups and outcome measures, there was no set of studies
that were sufficiently similar to combine them in a meta-analysis.
Hence, data was synthesised using narrative synthesis, which de-
scribes the scope of existing research and summarises data using struc-
tured narratives and summary tables. Studies were categorised
according to the typology of interventions and the study design. Results
were briefly summarised by the outcome.
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Appendix 1

MEDLINE, Embase, PsychINFO
. exp Patient$/
. exp Health Literacy/
. exp Readability/
. exp Health Education/
. exp Information Literacy/
.2or3or4or5
. exp Intervention$/
. exp Health Service$/
.7o0r8

10.9 and 10

11. 3 and 12

12. exp “Systematic Review”/ or exp “Review”/

13. 14 and 15

PubMed

((((ophthal* OR optom* AND (fft[Filter])) AND (health literacy OR
readability OR health education OR information literacy AND (fft[Fil-
ter]))) AND (intervention* AND (fft[Filter]))) AND ((((patient* AND (fft
[Filter])) AND (ophthal* OR optom* AND (fft[Filter]))) AND (health
literacy OR readability OR health education OR information literacy
AND (fft[Filter]))) AND (intervention* AND (fft[Filter])) AND (fft[Fil-
ter])) AND (fft[Filter])) NOT (systematic review OR meta analysis AND
(fft[Filter]))

O 0O NOUT D WN -
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