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ABSTRACT 

 

Importance: Targeted education may impact glaucoma patients’ clinical 

experience. 

Background: To measure the impact of patient-centred glaucoma-related 

education on knowledge, anxiety and treatment satisfaction. 

Design: Multicentre Australia-wide randomised clinical trial. 

Participants: 101 newly-diagnosed glaucoma patients randomised 1:1 to 

intervention or control groups. 

Methods: Those randomised to the Glaucoma Australia educational intervention 

received telephone-based counselling about glaucoma followed by mail out 

information, in addition to usual care and information from their treating 

ophthalmologist. The control group received only usual care and information from 

their treating ophthalmologist. Surveys were administered at baseline and 4-weeks 

following intervention. 
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Main outcome measures: The Auckland Glaucoma Knowledge Questionnaire 

(AGKQ) measured glaucoma related knowledge. The Hospital Anxiety and 

Depression Scale (HADS) and Eye Drop Satisfaction Questionnaire (EDSQ) measured 

anxiety and patient treatment satisfaction, respectively.  

Results: Mean age was 64.7±11.1 years and 52 (51.5%) were male. There was no 

noticeable increase in knowledge levels in the control group (mean difference: 0.04 

logits, P = 0.7), compared with 0.49 logits (P = 0.02) increase in knowledge levels in 

the intervention group. Between group comparison showed a non-significant 

increase in knowledge (0.45 logits, P = 0.07) comparing intervention participants 

with controls. Intervention participants experienced a statistically significant 

decrease in anxiety compared to controls (-0.60 logits, P = 0.02). No between-group 

difference was found in EDSQ scores. 

Conclusions and Relevance: Patient-centred glaucoma-related education and 

support services may improve knowledge and can reduce anxiety for newly 

diagnosed glaucoma patients. All glaucoma patients should be adequately counseled 

about the nature of the disease and its management. 
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INTRODUCTION 

 

Glaucoma leads to significant functional disability including reduced driving ability, 

impaired quality of life (QoL), social isolation due to reduced social interaction, fear 

for the future and loss of independence.1-8 Glaucoma treatment often involves long-

term topical medication, lifelong surveillance with serial optic nerve analysis and 

visual field testing, and sometimes multiple surgical procedures, all of which may 

negatively impact QoL.9, 10 In Australia 208,000 individuals had glaucoma in 2005; 

this is predicted to rise to 379,000 by 2025.11 

Patient-focused educational interventions are increasingly used in the management 

of glaucoma.12 Educational interventions to improve general health literacy and 

knowledge about glaucoma have a small but significant impact on improving patient 

wellbeing, treatment satisfaction and levels of anxiety.13, 14 Counselling explaining 

the nature of glaucoma and its prognosis, the need for ongoing monitoring and 

importance of the treatment paradigm may improve the patient’s knowledge and 

experience.15 Patient education has been shown to improve adherence16, 17 and 

better adherence has been linked to a better prognosis in glaucoma.18 

Glaucoma Australia (GA) is the peak advocacy body in Australia for patients with 

glaucoma. In an effort to improve the overall patient understanding from early in the 

disease course, GA has devised a comprehensive patient-focused educational 

intervention. Administered by trained educators by telephone, this intervention is 

designed to improve patient comprehension, reduce anxiety and empower patients 

to make appropriate decisions regarding their glaucoma management. However, the 

impact of this intervention upon patients newly diagnosed with glaucoma has not yet 

been evaluated formally. 

We conducted a randomised controlled trial (RCT) to evaluate the impact of the GA 

educational intervention for newly diagnosed glaucoma patients, in terms of 

glaucoma-related knowledge, anxiety and treatment satisfaction.  
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METHODS 

 

Study Design and Registration 

This study was a prospective multicentred RCT and was registered at the Australian 

and New Zealand Clinical Trial Registry ACTRN12616000180415. The study protocol 

was approved by the Royal Australian and New Zealand College of Ophthalmology 

Human Research Ethics Committee (Study 48.14) and conformed to the tenets of 

the Declaration of Helsinki. All participants were fully informed of the reasons for the 

study, the study protocol and the process of anonymous storage and analysis of 

data. Participants were made fully aware that all participation was voluntary and 

would not influence the nature of the treatment or care they currently or 

subsequently would receive from their treating ophthalmologist. Informed consent 

was obtained from each participant. 

 

Study Participants 

Participants were recruited from subspecialty glaucoma clinics across Australia. All 

Australian ophthalmologists who manage patients with glaucoma were invited to 

register for participation in this study. Eligible subjects were approached 

consecutively by their ophthalmologist during regular clinic visits and invited to 

participate in the study.  

 

Inclusion Criteria 

Inclusion criteria were as follows: (1) age ≥ 30 years; (2) a new diagnosis of open 

angle glaucoma in one or both eyes, made by their treating ophthalmologist (based 

on characteristic optic disc changes or glaucomatous visual field loss); (3) to be 

treated with intraocular pressure (IOP)-lowering glaucoma drops. Phakic and 

pseudophakic patients were included, as were patients with pigmentary glaucoma 

and pseudoexfoliation glaucoma. 
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Exclusion Criteria 

Exclusion criteria were as follows: (1) the inability to participate in telephone-based 

education sessions or questionnaire administration for any physical or psychological 

reasons, (2) the inability to speak and comprehend English fluently, (3) newly 

diagnosed glaucoma treated by other means (e.g. laser or surgery),  (4) being 

treated with more than two ocular hypotensive medications, or (5) angle closure 

glaucoma, determined on gonioscopic evaluation by the treating ophthalmologist. 

 

Study Protocol 

GA Questionnaire Administrator and Educator 

There was a single, dedicated GA educator and another single, dedicated GA 

questionnaire administrator involved in the implementation of this study. Both were 

appropriately trained prior to undertaking this RCT and subsequently assessed to 

ensure consistency in their approach to patients and educational intervention. The 

GA questionnaire administrator was masked as to the participant group. 

 

Randomisation 

Following consent and enrolment participants were randomised into two groups 

(Figure 1). Simple randomisation occurred using a randomly generated sequence 

allocating participants on a 1:1 ratio. This sequence and the randomisation process 

were concealed from the investigators, the GA questionnaire administrator and the 

GA educator in a password-encrypted dataset only accessible to a key GA staff 

member (GP).  

 

Baseline Survey  

Participants from both groups were contacted by the GA questionnaire administrator 

by telephone, who administered the baseline survey by telephone. The baseline 
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survey was administered one to three weeks following initial glaucoma diagnosis by 

the treating ophthalmologist. It included demographic data and the following patient 

reported outcome (PRO) questionnaires: 

1. The Auckland Glaucoma Knowledge Questionnaire (AGKQ)19 (22 items, 

Supplemental Material 1), 

2. The anxiety component of the Hospital Anxiety and Depression Scale 

(HADS)20 (7 items, Supplemental Material 2). 

 

Intervention Group 

The intervention group received usual care for their treating ophthalmologist at the 

time of diagnosis, and subsequently received the GA educational intervention via 

telephone and mail.  

 

Control Group 

The control group received only usual care and information from their treating 

ophthalmologist; the nature of education provided by the treating ophthalmologist 

was not captured and is likely to have varied among practitioners. After the final 

survey was conducted they received the same GA educational intervention as the 

intervention group.  

 

Intervention 

A. Education Session One 

Education session one occurred 1 day following the baseline survey. This was 

undertaken by telephone contact to the participant by the GA educator. The duration 

ranged from five to 20 minutes, with 10 minutes being an average duration. The 

following prescribed topics were discussed, depending on the participant level of 

interest and time available: 

1. The nature of glaucoma 
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2. Risk factors for glaucoma 

3. The relationship between IOP and glaucoma 

4. Management strategies in glaucoma 

5. The importance of adherence to medication 

6. The need for lifelong treatment and monitoring 

7. Eye-drop instillation techniques and dosing times 

8. Family members who should be screened 

9. Other resources for patients and their relatives/carers (e.g. relevant websites) 

The information for the above topics was taken from the following reference 

material (all written and/or approved by members of the Glaucoma Australia Expert 

Medical Panel): 

1. Glaucoma – the Thief of Sight pamphlet 

2. What You Should Know About Eye Drops pamphlet 

3.  Glaucoma Australia Fact Sheets 

4. Glaucoma Australia website pages 

5.  Glaucoma Runs in Families brochure and resource cards 

B. Mail-out 

1-2 days following education session one the following information was received by 

mail (see Supplementary Material 3): 

1. Glaucoma – the Thief of Sight pamphlet 

2. What You Should Know About Eye Drops pamphlet 

3. A recent Glaucoma Australia newsletter (standardised for all participants) 

C. Education Session Two 

Education session two occurred approximately two weeks following receipt of mail-

out information, and was administered by the GA educator. The duration ranged 

from three to 10 minutes, with six minutes being an average duration. The same 

references as used for education session one were used. Its purpose was to check if 

the participant had received and read the mail out, to allow them to ask further 
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questions, to seek clarification or to raise any other concerns about glaucoma, their 

treatment or any other related matter.   

 

Final Survey 

The final survey was administered by the GA questionnaire administrator four weeks 

after the baseline survey to both groups (following completion of the GA education 

in the intervention group). It included: 

1. The AGKQ readministered  

2. The HADS-A readministered 

3. The Eye Drop Satisfaction Questionnaire (EDSQ)21  (20 items) 

 

Survey Contents 

The AGKQ comprises 22 true/false statements regarding patient-relevant glaucoma 

facts.19 Devised by a working group and subsequently internally and externally 

validated,19 it is an appropriate metric for evaluating Australian glaucoma patients’ 

knowledge of glaucoma. Higher scores represent higher levels of glaucoma-specific 

knowledge. 

The HADS is a 14-item PRO designed to measure the traits for anxiety (HADS-A; 7 

items) and depression (HADS-D; 7 items). Each item is answered on a Likert scale 

scoring 0-3. The scale has been widely used to measure anxiety and depression in a 

variety of clinical illness scenarios (e.g. cancer,22 musculoskeletal23 and 

neurological24, 25 illness); including glaucoma.14 It has been strongly validated and 

Rasch analysed.25, 26 In this study only the HADS-A was used, as the effect of the 

education on anxiety level was our main focus. A HADS-A raw score ≥9 indicates 

abnormal anxiety levels, 7-8 borderline, and ≤6 normal.25 

The EDSQ is a self-administered 20-item PRO designed to assess patients' 

satisfaction and adherence to eye-drop treatment, covering six domains: patient 

concerns about treatment, concerns about disease, satisfaction with patient-clinician 
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relationship, positive beliefs, treatment convenience and self-declared adherence.21, 

27 It was used primarily as an instrument to measure patient concerns with drops, 

difficulty and negative symptoms associated with drops and satisfaction with their 

treatment. A higher overall score signifies a higher level of satisfaction. 

These PROs were chosen because they have been previously validated, are directly 

applicable to the Australian health-care context and are targeted to specific 

dimensions of interest (i.e. disease knowledge, disease-related anxiety and 

treatment satisfaction). 

 

Outcome Measures 

As this study primarily evaluates the impact of a specific format of glaucoma 

information, the primary outcome measure is change in glaucoma knowledge 

(measured by the AGKQ) over the study period. The secondary outcome measures 

are change in glaucoma-related anxiety measured by the HADS-A and final 

treatment satisfaction measured by the EDSQ. 

 

Rasch Analysis 

Rasch analysis28 was used to assess the psychometric properties of the AGKQ, 

HADS-A and EDSQ using the Andrich rating scale model29 with Winsteps software 

(version 3.92.1), Chicago, Illinois, USA.30 Rasch analysis is a form of item response 

theory where ordinal ratings of questionnaires are transformed to estimates of 

interval measures (expressed in log of the odds units, or logits). The numbers 

reported for person measures range from a negative number to a positive number. 

Rasch analysis also provides substantial insight into the psychometric properties of a 

scale, including how well the response categories function, scale precision, 

unidimensionality, item ‘fit’, targeting of item ‘difficulty’ to person ‘ability’, and 

differential item functioning (DIF; item bias).31  
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Scale precision indicates the capacity of the instrument to discriminate between 

differing levels of the underlying construct (e.g. knowledge). Precision is usually 

determined using sample-based person separation index (PSI) for which a value of 

>2.0 is desired. This represents the capacity of a scale to distinguish at least three 

levels of the construct.32 

 

Statistical Analysis 

All analyses were performed using Stata 13.1 (Statacorp LP, College Station, TX, 

USA). Patient characteristics at baseline between the control and intervention groups 

were compared. Since no significant differences in patient characteristics were found 

between the two groups (Table 2), paired t-tests were utilized to compare the 

within-group difference in knowledge and anxiety in the control and intervention 

participants. 

To calculate the between group difference in knowledge and anxiety, independent 

sample t-tests were used to compare the delta change in pre-post knowledge and 

anxiety levels between the control and intervention participants. Eye drop 

satisfaction at follow-up was also compared using independent sample t-test. 

 

Sample Size and Power Calculations  

Power calculations were performed as follows. A significance level (α) of 5% and a 

power (1- β) of 80% were chosen for two-tailed, non-paired student t test to 

compare final results in the AGKQ scores between two groups. Predicted mean 

scores and standard deviation for the two groups were based on data from Danesh-

Mayer HV et al.21 In that study the data were found to be normally distributed 

however median scores and interquartile ranges were supplied. Newly diagnosed 

glaucoma patients without education had a median score of 16/22 (interquartile 

range 13-18), while controls (without glaucoma) had a median score of 13 

(interquartile range 10-14).  There was a marginal increase in knowledge for 
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established glaucoma patients without any educational intervention (17/22). Based 

on the median difference of 3 points in that study, one can perhaps assume the 

effect of the educational intervention to raise the score by 2-3 points (ie to 18.5/22).  

Assuming a 10% drop out rate we calculated that a sample size of 90-100 

individuals were required. Of note this is the same number of individuals recruited to 

most clinical studies evaluating anxiety related to clinical disease using the HADS. 

 

RESULTS 

 

Study enrolment occurred from February 2015 to October 2016. 168 patients with 

glaucoma from 13 centres across six States and Territories in Australia were 

consecutively assessed for eligibility in this study. Of these 66 were excluded from 

the study and 102 were enrolled (Figure 2). 54 were randomized to the 

intervention arm and 48 to the control arm; one from the control arm was lost to 

follow up. The distribution of patients per treating ophthalmologist and per state is 

outlined in Table 1.  

Table 2 Outlines the results of Rasch analysis of the three PROs. One item in the 

AGKQ was removed as it displayed DIF for time, and five items were removed from 

the EDSQ to resolve DIF, misfit and multidimensionality. Following this, the 

psychometric properties of the two scales were adequate although precision was 

suboptimal. The HADS-A did not require any amendments, although again precision 

was suboptimal.  

The mean age (SD) of the 101 participants was 64.7 (11.1) years and 52 (51.5%) 

were male. The mean baseline knowledge and anxiety levels were 1.70 (SD 1.41; 

range -5.10 to 4.98) logits and -2.81 (SD 2.09; range -5.87 to 5.31) logits, 

respectively. No significant differences in patient characteristics were found between 

the control and intervention groups (Table 3). 

 

This article is protected by copyright. All rights reserved.



 

Effect of the intervention on outcomes 

Table 4 shows the within-group difference in knowledge and anxiety for the control 

and intervention participants. There was no noticeable increase in knowledge level in 

participants in the control group at study completion (mean difference: 0.04 logits, P 

= 0.7), compared to a significant 0.49 logits (P = 0.02) increase in knowledge level 

in participants who underwent the intervention. This corresponds approximately to a 

3 point increase in AGKQ score, consistent with our a priori assumptions for power 

calculation (Supplemental Material 4).  In addition, a non-significant increase in 

anxiety level was noted in controls (0.27 logits; P = 0.08), while intervention 

participants experienced a non-significant decrease (-0.33 logits; P = 0.1) in anxiety 

level.  

Between group comparison (Table 4) of the mean delta change in knowledge and 

anxiety levels between control and intervention participants showed that 

intervention participants did not result in a significant increase in level of knowledge 

(0.45 logits, P = 0.07) compared with controls. However they experienced a 

statistically significant decrease in anxiety level at study completion compared to 

control participants (-0.60 logits, P = 0.02). This corresponds approximately to a 

2.25 drop in raw scores in the HADS-A (Supplemental Material 4).  

No difference was found in EDSQ scores at study completion between the two 

groups (mean score 0.95 and 0.85 for the control and intervention group, 

respectively, p = 0.8; range -1.00 to 4.98 logits). 

 

DISCUSSION 

 

In our multicentre RCT evaluating the effectiveness of a glaucoma education 

intervention, we found significant within-group improvement in glaucoma-specific 

knowledge in the intervention but not the control group. However, a between-group 

comparison found no difference in improvement of glaucoma knowledge, despite the 
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intervention group demonstrating a non-significant greater improvement in 

knowledge than controls (0.49 v 0.04 logits, p = 0.07), correlating with 

approximately a three-point increase in the knowledge questionnaire (score out of 

22). A difference of three points is substantial, corresponding with the difference in 

knowledge between established glaucoma patients and healthy controls in the 

Danesh-Meyer et al study, a cross-sectional clinical study from New Zealand that 

compared the degree of glaucoma knowledge among 208 established glaucoma 

patients, 100 new glaucoma suspects and 100 healthy controls using the AGKQ.19 In 

our study a significant improvement in anxiety level was detected in the intervention 

group compared to controls. Our findings suggest the importance of disease-specific 

education strategies to improve patient knowledge, awareness of disease and 

anxiety levels. 

Our findings are in keeping with the EQUALITY pre- and post-intervention cross-

sectional study, which evaluated the impact of a telemedicine informational program 

on knowledge and awareness of glaucoma.13 The EQUALITY study demonstrated 

improvement in knowledge for all items of their purpose-designed knowledge 

questionnaire; however unlike our study, the EQUALITY study did not have a 

randomised control arm for comparison, and did not use a pre-validated PRO.  

At four weeks a significant improvement in anxiety level was detected in the 

intervention group compared to control group, which exhibited a worsening of 

anxiety level. This may be because improvements in disease specific knowledge 

empower patients to make appropriate decisions about their care and thus reduce 

anxiety about the unknown. Correction of misconceptions regarding prognosis and 

influence of treatment may allay patients’ fears of future blindness and social 

withdrawal.14 This is in keeping with current literature that demonstrates telephone-

based counselling can improve anxiety scores in a variety of chronic health 

conditions.33-36 The increase in anxiety level among controls may reflect further time 
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to contemplate the new diagnosis, its implications for future vision, medical 

treatment and lifestyle implications.  

No significant difference was detected between groups for treatment satisfaction, 

both in total EDSQ logit score and item-by-item analysis (data not shown), indicating 

that the structured information and patient contact facilitated by GA has no influence 

on treatment satisfaction. The items within the EDSQ refer mostly to the patient’s 

satisfaction with topical therapy (e.g. inconvenience, side effects) or their perception 

of their relationship with their physician; neither of these may be substantially 

altered by communication from a third party. It is also possible that the lack of 

detected difference may be because measurement precision of the EDSQ was 

suboptimal (PSI 1.6), or because there were various physicians treating the 

participants in this study which may have introduced noise into the measurement.  

Increasingly it is recognised that patients who acquire information regarding 

glaucoma from sources external to their physician have greater adherence to and 

persistence with therapy.37 Educational interventions that improve health literacy 

have a positive influence on subjects’ adherence to therapy, potentially more so than 

other factors such as ethnicity, age, gender, and economic status.38, 39 It was 

beyond the scope of this study, primarily administered by telephone-trained trained 

supportive staff, to directly measure treatment adherence and persistence. Some 

items of the EDSQ indirectly reflect adherence (items 15-17), however items 16 and 

17 were removed from analysis due to DIF and misfit respectively. We were unable 

to assess the direct impact of the GA educational intervention on patient adherence. 

Strengths of this study include the randomised, controlled, masked prospective 

design, the use of validated PROs and involvement of multiple sites across Australia. 

It is a unique RCT to directly evaluate the impact of patient education in glaucoma; 

to evaluate the impact of supportive, third party advocacy services in glaucoma; and 

to evaluate how counselling interventions can influence disease related knowledge 

or anxiety in glaucoma. Such services are increasingly important in the care of 
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glaucoma patients, and are generally provided free of charge to patients, offering 

support and promotion of disease awareness.  

 

However, the results of this study must be interpreted within the context of some 

limitations. For example, it was difficult to predict the required sample size precisely 

a priori, as the chosen primary outcome measure (AGKQ) has not been used 

extensively in prior studies. However the basis for our a priori assumptions was 

subsequently supported by the findings of our study (Supplemental Material 4). 

All PROs were chosen based on robust prior metrics of validity and reliability, 

however Rasch analysis within this cohort revealed that not all items within the PROs 

conformed to the desired criteria; one item was removed from the AGKQ and five 

from the EDSQ. The PROs had suboptimal PSI, indicating they lacked ideal 

discrimination among individuals of different ability levels. The data from PROs was 

subjective, and can be influenced by mood, recall bias and other non-clinical 

influences; these factors have been minimised by randomisation and Rasch 

analysis.7, 40 As the majority (85-87%) of this cohort was of Caucasian ethnicity, 

these results cannot be extrapolated to other ethnic groups.  

 

There was a non-significant difference in baseline anxiety levels between control and 

intervention participants. This difference is difficult to explain and may reflect 

stochastic variation; patients were randomised, and masked to randomisation at the 

time of baseline survey. This difference in scores reduced on follow-up, with non-

significant rise in anxiety levels in controls, and non-significant decline in anxiety in 

intervention participants. Importantly, however, the difference between groups of 

change in anxiety level was significant (0.60 logits, p = 0.02). It is possible that the 

increase in anxiety level in the control group is reflecting measurement bias, and 

may simply be due to being in the control arm of this study. However, to minimise 
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this patients were reassured they would receive the information on study 

completion. 

 

In this study an attention placebo, where GA staff would spend an equal amount of 

telephone contact-time with control participants but provide general counselling 

instead of glaucoma education, was not implemented. The addition of such a 

placebo might be beneficial in reducing any potential Hawthorne effect, determining 

whether the improvements noted were due to the specific intervention, or just more 

time interacting with the patient. Further studies evaluating the differential influence 

of varying the content of the education, and the time and nature of the interaction, 

would be of merit. In addition, four weeks may be too brief a time frame to fully 

appreciate the effect of education for a life-long disease; further studies evaluating 

the longer-term influence of education and support from an advocacy organisation 

like GA would be of merit. 

 

In conclusion, a patient-centred, glaucoma-related education intervention provided 

by advocacy and support services may improve knowledge and reduce anxiety for 

newly diagnosed patients with glaucoma in the short term. Given the relatively low 

cost and resource requirements of such an intervention, it is likely to be an 

important additional component of routine clinical practice for patients newly 

diagnosed with glaucoma. Further studies evaluating its influence on treatment 

adherence and persistence, and the cost-effectiveness of the service would be of 

value.  
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FIGURES 

 

Figure 1: Study outline 

Figure 2: Participant recruitment and enrolment 

 

 

SUPPLEMENTARY MATERIAL 

 

Supplemental material 1: The Auckland Glaucoma Knowledge Questionnaire 

 

Supplemental Material 2: The Hospital Anxiety and Depression Scale – anxiety 

component 

 

Supplemental Material 3: A. Glaucoma – the Thief of Sight pamphlet; B. What 

You Should Know About Eye Drops pamphlet; C. A recent Glaucoma Australia 

newsletter (standardised for all participants) 

 

Supplemental material 4: A. Ogival relationship between raw AGKQ scores 

(y-axis) and Rasch person measures in logits (x-axis). Higher raw and Rasch 

AGKQ scores indicate greater glaucoma-related knowledge. This figure shows that a 

0.45 logit increase on the AGKQ questionnaire in intervention compared to control 

participants is approximately equivalent to a 3 point increase (or getting 3 additional 

questions correct) in raw AGKQ scores. B. Ogival relationship between raw 

HADS-A scores (y-axis) and Rasch person measures in logits (x-axis). 

Lower raw and Rasch HADS-A scores indicate less anxiety symptoms. This figure 

shows that a 0.65 logit decrease on the HADS-A in intervention compared to control 

participants is approximately equivalent to a 2.25 decrease in raw HADS-A scores. 
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TABLES 

 

Table 1: Number of patients recruited per treating ophthalmologist and per state 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Ophthalmologist No. of 
Participants 
recruited 

No. in 
intervention 

group 

State State 
total 

1 4 1 NSW 27 
2 7 2 NSW  
3 1 1 NSW  
4 9 4 NSW  
5 2 1 NSW  
6 4 1 NSW  
7 5 3 Qld 5 
8 12 8 SA 12 
9 4 3 Vic 39 
10 11 4 Vic  
11 3 2 Vic  
12 21 11 Vic  
13 20 13 WA 21 
14 1 1 WA  
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Table 2: Fit parameters of the EDSQ, AGKQ and the HADS-A compared to the Rasch model, before and after modification (n=101) 

 

Parameters Rasch 
model 

EDSQ EDSQ: 
revised 

AGKQ AGKQ: 
Revised 

HADS-A 

Item no.  1-20 1-9, 11-14, 
18, 20 

1-22 1-11, 13-22 1-7 

Disordered thresholds No Yes No - - No 
Person separation index >2.0 1.70 1.60 1.49 1.47 1.62 
Person reliability  >0.8 0.74 0.72 0.69 0.68 0.73 
Item fit (infit MnSq) >0.7 and 

<1.3 
Item 4 
(1.46) 
Item 2 
(1.76) 
Item 17 
(1.66) 
Item 3 
(1.55) 
Item 1 
(1.42) 

Item 2 
(1.47) 

None None Item 6 
(1.42) 

PCA: Variance explained by the 
1st factor 

>50% 32.7% 45.6% 41.5% 42.7% 49.4% 

PCA: Eigenvalue for 1st contrast <2.0 2.9 2.4 2.2 2.1 1.5 
Targeting, difference between 
person and item mean 

<1.0 1.06 0.90 1.86 1.84 -2.82 
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DIF* <1.0, 
p>0.05 

Age (Item 
12) 

None Time (Item 
12) 

None None 

AGKQ=Auckland Glaucoma Knowledge Questionnaire; DIF=Differential Item Functioning; EDSQ=Eye Drop Satisfaction 
Questionnaire; HADS-A=Hospital Anxiety and Depression Scale – Anxiety subscale; MnSq=Mean Square; PCA=Principal 
Components Analysis 
Note: Bolded values indicate misfit to the Rasch model; Shaded columns indicate scales that achieved acceptable fit to the Rasch 
model. 
*DIF was tested for age group (<65 years, ≥65 years), gender, time (baseline, follow-up), and intervention vs. control group. 
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Table 3: Comparison of baseline patient characteristics between controls and 

intervention 

 

  Mean (SD)   

Parameter 
Control 
(n=47) 

Intervention 
(n=54) 

P-
value 

Age (years) 
65.0 
(9.27) 64.5 (12.5) 0.8 

Knowledge 
(logits) 

1.73 
(1.41) 1.67 (1.40) 0.8 

Anxiety (logits) 
-3.05 
(1.82) -2.55 (2.30) 0.2 

  Percent 
Gender (male) 42.6 60.4 0.07 
Living alone, yes 24.1 14.6 0.2 
Education levels*   

Primary 0 2.1 

0.2 Secondary 40.7 25.0 
University 57.4 66.7 
Other 1.9 6.2 

Working, yes 40.7 50.0 0.3 
Caucasian, yes 87.0 85.4 0.8 

*Fisher's exact test for small counts  
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Table 4: Knowledge and anxiety level outcomes: within group and between group 

comparison 

 

 

W ithin group comparison: baseline v follow -up scores 

Outcome 
 
N 

 
Baseline score 

Follow-up 
score 

 
P-value 

Control participants    
Knowledge 47 1.73 1.77 0.7 
Anxiety 47 -3.05 -2.78 0.08 
Intervention 
Participants       

Knowledge 54 1.67 2.16 0.02 
Anxiety 54 -2.55 -2.88 0.1 
Between group comparison: mean change in control v 
intervention participants 

Outcome N Mean change 
(Control) 

Mean change 
(intervention) P-value 

Knowledge 101 0.04 0.49 0.07 
Anxiety 101 0.27 -0.33 0.02 
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