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Objective: The aim of this study was to evaluate patients’ dissatisfaction with overall and
specific aspects of a tertiary glaucoma service and to determine their independent factors,
including intraocular pressure (IOP) and visual acuity (VA).

Methods: Patients, aged =21 years, from a specialist glaucoma service in a tertiary eye hospital
in Singapore for at least 6 months, were recruited for this cross-sectional study between March and
June 2014. All consenting patients completed a 7-area glaucoma-specific satisfaction question-
naire and one item related to satisfaction with overall glaucoma care. We determined the top three
areas of dissatisfaction and overall dissatisfaction with the glaucoma service. We also explored
the independent factors associated with overall and specific areas of patients’ dissatisfaction
with their glaucoma care, including VA and IOP by using logistic regression models.
Results: Of the 518 patients recruited, 438 (84.6%) patients completed the study. Patients’
dissatisfaction with the overall glaucoma service was 7.5%. The three areas of glaucoma service
with the highest dissatisfaction rates were as follows: 1) explanation of test results (24.8%);
2) explanation of glaucoma complications (23.7%); and 3) advice on managing glaucoma
(23.5%). Patients who were dissatisfied with the overall service had a worse mean VA compared
with satisfied patients (logarithm of the minimum angle of resolution =0.41+0.43 vs 0.27+0.49,
p=0.005), whereas mean IOP remained well-controlled in both the groups (13.55£2.46 mmHg vs
14.8242.86 mmHg, p=0.014). In adjusted models, factors associated with overall dissatisfaction
with glaucoma care included a pre-university education and above (odds ratio [OR]=8.06, 95%
CI =1.57-41.27) and lower IOP (OR =0.83, 95% CI =0.71-0.98).

Conclusion: Although less than one tenth of glaucoma patients were dissatisfied with the
overall glaucoma service, one in four patients were dissatisfied with three specific aspects of
care. A lower IOP, ironically, and education level were associated with overall dissatisfaction.
Improving patients’ understanding of glaucoma test results, glaucoma complications, and disease
management may increase patient satisfaction levels.

Keywords: physician-patient relations, perception, attitude to health, surveys and questionnaires,
quality of health care

Introduction

As aleading cause of irreversible blindness worldwide, glaucoma affects >60.5 million
people globally.! Damage to the optic nerve can be prevented in glaucoma patients by
effective reduction of intraocular pressure (IOP) through compliance with treatment
and regular monitoring at clinical follow-ups. As with other chronic but symptom-
less conditions, patients’ satisfaction with their care is acknowledged to be crucial
in contributing to better medical outcomes, adherence with treatment regimens, and
cooperation with medical practitioners.>” For example, a growing number of studies
have shown the association of type 2 diabetic patient satisfaction with better HbAlc
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levels.®? In addition, patients’ greater satisfaction with their
cardiac care for those with all forms of atherosclerotic car-
diac diseases has been shown to be associated with greater
adherence and completion rates to their cardiac rehabilitation,
greater physical activity, and lower depressive symptoms
at discharge.!® However, an earlier study has also noted
inconsistent findings where better clinical outcomes were not
associated with higher patient satisfaction scores.!!

Considering the lifelong dependence on treatment, it
is important to establish the quality of glaucoma services
provided and evaluate patients’ overall dissatisfaction with
their glaucoma care and its relationship not just with 10OP,
but also with visual acuity (VA) and clinical and personal
parameters. This would help to evaluate associations with
patient dissatisfaction and work on key areas to reduce further
noncompliance rates with their follow-up care and treatment
regimens, especially for a disease to which earlier studies
have revealed poor compliance to be a persistent problem for
many glaucoma patients.'>'* Earlier work on dissatisfaction
with holistic glaucoma care is scant where most studies have
evaluated satisfaction mainly with topical medication'>” as
well as visual field testing.*

In this study, we determined the rates and independent
risk factors of overall and domain-specific patient dissatisfac-
tion levels with the glaucoma service at the largest tertiary
eye hospital in Singapore.

Methods
Study population

This cross-sectional study involved 518 patients recruited
from a glaucoma outpatient clinic at the Singapore National
Eye Centre (SNEC) from March to June 2014. The inclusion
criteria were the following: 1) a diagnosis of any type of
glaucoma (including primary open-angle glaucoma [POAG],
angle-closure glaucoma, normal tension glaucoma, secondary
glaucoma, congenital glaucoma, inflammatory glaucoma,
narrow-angle glaucoma following cataract surgery, juvenile
glaucoma, exfoliative glaucoma, or pigmentary glaucoma);
2) regular follow-up with the glaucoma service for at least
6 months; 3) having started on ocular anti-hypertensives; and
4) being at least 21 years old. The study was approved by the
Institutional Review Board of Singapore Health Services and
adhered to the tenets of the Declaration of Helsinki. Written
informed consent was obtained from all study patients.

Assessment of outcomes

Patient satisfaction instrument

The glaucoma satisfaction survey was developed in-house.
Questions were based on satisfaction assessed on 7 specific

aspects of glaucoma service derived from discussions with
glaucoma specialists and patients randomly approached dur-
ing glaucoma clinic, which highlighted essential aspects of
the patients’ longitudinal experience with care. There were
8 questions in total, with one question each on “clinician—
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patient relationship,” “glaucoma explanation,” “test results
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explanation,” “glaucoma complications explanation,”

9 ¢

“glaucoma management explanation,” “consultation time,”
and “glaucoma eye drops purpose,” and “overall glaucoma
care received” (Figure S1). We measured satisfaction for
each question via a dichotomized response scale consisting

of “satisfied” and “dissatisfied.”

Clinical assessment

The best-corrected VA (BCVA) and IOP measurements (end-
point data) of their clinic visit at the time of study recruitment
were collected. BCV A was assessed at 6 feet, documented in
Snellen value, and converted to logarithm of the minimum
angle of resolution (LogMAR). IOP was measured by using
Goldmann applanation tonometry. As BCVA may be con-
founded by other ocular comorbidities, we adjusted for the
presence of other ocular conditions in our analyses.

Sociodemographic and ocular health data

Sociodemographic and medical information and ocular
health data were collected from medical records. Sociode-
mographic information included age, gender, ethnicity (e,
Chinese, Malay, and Indian), annual income, education level,
and medical information including comorbidities. Ocular
health information included the type of glaucoma, glaucoma
severity, duration of glaucoma follow-up, history of any laser
treatment and surgical treatment, and presence of other ocular
comorbidities, which could confound BCVA.

Glaucoma

The severity of glaucoma was defined as the mean deviation
(MD) of the participants’ most recent reliable Humphrey
visual field test, in line with the Glaucoma Staging
System?! — Stage 0: ocular hypertension/earliest glaucoma
(MD >0.00); Stage 1: early glaucoma (MD =-0.00 to —6.00);
Stage 2: moderate glaucoma (MD =-6.01 to —12.00); Stage 3:
severe glaucoma (MD =—12.01 to —20.00); Stage 4: advanced
glaucoma (MD =-20.01 or worse); and Stage 5: end stage.
The visual field tests were conducted by using the Humphrey
Clinical Visual Field Analyzer II (Carl Zeiss Meditec Inc.,
Dublin, CA, USA) set for the central 24-2 threshold test,
size III white stimulus, and Swedish interactive threshold
algorithm standard strategy. Reliability criteria for the
test were taken to be <20% fixation losses and <33%
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false-negative and false-positive errors each. Patients also
completed the following validated questionnaires — General
Anxiety Disorder (GAD)-7 and Patient Health Questionnaire
(PHQ)-9.

Anxiety

Previous studies have shown that POAG is related to
anxiety and depression in patients*? and that psychiatric
illnesses could concurrently affect satisfaction levels with
the service. The GAD-7 questionnaire® provides a measure
of the severity of generalized anxiety disorder. The GAD-7
score is calculated by assigning scores of 0, 1, 2, and 3, to

EENT3

the response categories of “not at all,” “several days,” “more
than half the days,” and “nearly every day,” respectively,
and by adding the scores for the 7 questions. Scores of 5, 10,
and 15 are used as the cutoff points for mild, moderate, and
severe anxiety, respectively. Further psychiatric evaluation

is recommended when the score is =10.

Depression

The PHQ-9% is the depression module of the Primary Care
Evaluation of Mental Disorders diagnostic instrument for
common mental disorders. It scores each of the nine Diag-
nostic and Statistical Manual of Mental Disorders, Fourth
Edition criteria as “0” (not at all) to “3” (nearly every day).
It has been validated for use in primary care and is used to
make a tentative diagnosis of depression in at-risk popula-
tions, especially in those with coronary heart disease'* or
stroke.' Overall scores of 04, 5-9, 1014, 15-19, and 20-27
are categorized as none, mild, moderate, moderately severe,
and severe depression, respectively.

All questionnaires were interviewer-administered in
English or Mandarin. The original English versions were
translated into Mandarin. To ensure the accuracy of the
translated questionnaires, a back translation to English was
done by another translator who was unfamiliar with the
original version. The questionnaires were administered in a
standardized manner by the first, second, and third authors
(VHXF, CZD, and SEMT). Interviewers strictly adhered
to the administration protocol with no rephrasing allowed.
A pilot study with another 5 random glaucoma patients at
the glaucoma clinic was also conducted to assess the clarity
of the translated questionnaires, which found that 100% of
our participants could understand the questions and provide
suitable responses.

Statistical analysis
Statistical analyses were performed by using the IBM SPSS
for Windows (Version 21.0; IBM Corp., Armonk, NY, USA).

Data were expressed as the mean £ SD for continuous
variables and as percentages for categorical variables. Con-
tinuous variables were compared by using Student’s #-test
or one-way analysis of variance for normally distributed
variables and by using the Mann—Whitney U-test or Kruskal—
Wallis test for skewed variables. The Pearson )? test was
used for categorical variables. We examined associations
of overall patient dissatisfaction in age- and gender-adjusted
logistic regression models adjusted for variables that showed
significance at 0.05 levels in univariate analysis. These sig-
nificant variables include age, gender, race, highest educa-
tion level, anxiety and depression severity, end-point mean
VA (adjusting additionally for the presence of other ocular
conditions, eg, cataract), and IOP. The factors associated
with each of the top three domains of patient dissatisfac-
tion with the glaucoma service were also examined, and
those which showed significance at 0.05 levels in univariate
analysis (data not shown) were put into separate respective
logistic regression models, including end-point VA and IOP
in these models.

Results

Four hundred and thirty-eight (84.6%) of 518 patients com-
pleted the study. Eighty patients (15.4%) were excluded
as their medical records could not be retrieved. As shown
in Table 1, the mean + SD of age of the study group was
63.46111.02 years (not shown in the table). Fifty-eight point
six percent (n=252) were male, and 82.7% (n=330) were
Chinese. There were no significant differences between
age, race, and gender between included versus excluded
patients (p>0.05 for all). The dissatisfaction rate with the
overall glaucoma service was 7.5%. Compared with satis-
fied patients, dissatisfied ones were more likely to have
received secondary school education or above (72.73%
vs 50.4%, p=0.021), have moderate depression (9.01% vs
3.46%, p=0.013), have moderate anxiety (12.12% vs 3.20%,
p=0.004), and have worse VA (logMAR =0.41£0.43 vs
0.27£0.49, p=0.005), but have lower IOP (13.55%£2.46 vs
14.8212.86, p=0.014; Table 1). As shown in Table 2, the
three areas that received the highest dissatisfaction rates
were the following: 1) explanation of test results (24.8%); 2)
explanation of complications in poorly controlled glaucoma
(23.7%); and 3) advice on managing glaucoma (23.5%).

Independent factors associated with
dissatisfaction with glaucoma care
Overall glaucoma care

Patients with a university degree and above, compared
with those with no education (odds ratio [OR] =8.06; 95%
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Table | Demographic, health, and ocular characteristics of the study population according to overall satisfaction with glaucoma service

Patient characteristics Satisfied (n=405); 92.4% Dissatisfied (n=33); 7.6% p-value
Age, years 63.53 (10.9) 63.48 (11.4) 0.98
Gender 0.70
Male 252 (62.2) 20 (60.0)
Race 0.78
Chinese 330 (81.5) 27 (81.8)
Malay 38 (9.4) 3(9.1)
Indian/others 37 (9.1) 3(9.1)
Highest education level 0.021
No education 72 (17.8) 4(12.2)
Primary education 120 (29.6) 5(15.2)
Secondary school 147 (36.3) 17 (51.5)
Pre-university and beyond 57 (14.1) 7 (21.2)
Individual income, Singapore 0.98
dollars (SGD)
<$1,000/month 122 (30.1) 10 (30.3)
Marital status 0.82
Married 282 (69.6) 23 (69.7)
No of self-reported medical comorbidities 1.22+0.43 1.03+0.25 0.35
Type of glaucoma 0.64
POAG 195 (48.2) 16 (48.5)
PACG/PAC 112 (27.7) 6 (18.2)
Secondary glaucoma 30 (7.4) 5(15.2)
Ocular hypertension 30 (7.4) 2 (6.1)
NTG 38 (6.9) 4 (12.1)
Severity of glaucoma 0.52
0 39 (9.6) 4 (12.1)
| 59 (14.6) 309.1)
2 181 (44.7) 18 (5.4)
=3 119 (29.4) 8(24.2)
Number of eye drops/eye 1.67+0.72 1.84+0.63 0.22
Duration of follow-up, years 5.11x1.93 4.61%0.72 0.54
Previous surgical treatment 67 (16.6) 5(15.2) 0.99
Depression 0.013
None 345 (85.2) 28 (84.9)
Mild 38 (94) 1 (3.0
Moderate 14 (3.5) 3(9.0)
Anxiety 0.004
None 355 (87.7) 26 (84.9)
Mild 29 (7.2) 2 (6.1)
Moderate 13 (3.2) 4 (12.1)
Service type 0.59
Subsidized 302 (74.9) 26 (78.8)
Private 103 (25.6) 7(21.2)
End-point visual acuity (logMAR)? 0.27 (0.5) 0.41 (0.4) 0.005
Change in visual acuity (logMAR)? 0.04 (0.4) 0.14 (0.2) 0.21
End-point IOP (mmHg) 14.82 (2.9) 13.55 (2.5) 0.014
Change in IOP (mmHg) (-3.23+4.43) (—3.42+6.28) 0.8l

Notes: n=438. *Excluding patients with other ocular comorbidities. Data presented as mean (SD) or n (%).
Abbreviations: |OP, intraocular pressure; logMAR, logarithm of the minimum angle of resolution; NTG, normal tension glaucoma; PAC, primary angle closure; PACG,

primary angle closure glaucoma; POAG, primary open-angle glaucoma.

CI =1.57-41.27), and lower end-point IOP (OR =0.83;
95% CI =0.71-0.98) were more likely to be dissatisfied
with their glaucoma care (Table 3). End-point VA was not
associated with patient dissatisfaction (OR =1.04; 95%
CI=0.36-3.06).

Glaucoma test result explanation

As shown in Table 4, patients with a monthly income between
SGD1,000 and SGD2,000 (OR =0.26; 95% CI =0.12-2.77)
and >SGD10,000 (OR =0.10; 95% CI =0.01-1.39) were
less likely to be dissatisfied with the explanation of their
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Table 2 Satisfaction areas of glaucoma care and satisfaction and
dissatisfaction ratings

Table 4 Factors associated with patient dissatisfaction with expla-
nation of glaucoma test results

Specific areas of Satisfied, %  Dissatisfied, %
glaucoma care (n=405) (n=33)
Clinician—patient relationship 96.1 39
Explanation of glaucoma 93.1 6.9
Explanation of glaucoma test results ~ 75.2 24.8
Explanation of complications in 76.3 23.7
poorly controlled glaucoma
Advice on managing glaucoma 76.5 235
Consultation time 85.9 14.1
Explanation of purpose of ocular 84.2 15.8
hypotensives
Overall satisfaction with glaucoma 92.5 7.5
service

test results, compared with those with a monthly income
of <SGD1,000.

Glaucoma complications explanation
Compared with satisfied patients, patients who were slightly
older (OR =1.03; 95% CI=1.01-1.06) were more likely to be

Table 3 Factors associated with overall patient dissatisfaction
with their glaucoma care

Variables Adjusted OR 95% CI p-value
Age 1.01 (0.99-1.06)  0.24
Gender

Male | | |

Female 0.95 (0.43-2.10)  0.95
Race

Chinese | | |

Malay 0.70 (0.15-3.52)  0.63

Indian/others 1.91 (0.55-6.59)  0.31
Education

None | | |

Primary 1.05 (0.23-4.77) 095

Secondary 2.94 (0.78-11.03) 0.1

Pre-university 1.07 (0.15-7.63) 0.95

University and higher 8.06 (1.5741.27) 0.0l
Anxiety

None | | |

Mild 0.29 (0.03-2.87)  0.29

Moderate or worse 1.15 (0.15-9.00) 0.89
Depression

None | | |

Mild 0.97 (0.14-6.63)  0.97

Moderate or worse 4.62 (0.77-27.92) 0.10
End-point VA 1.04 (0.36-3.06)  0.94
Other ocular comorbidities ~ 2.15 (0.98-4.72) 0.06
End-point IOP 0.83 (0.71-0.98)  0.02

Notes: All regression coefficients are derived from a single logistic regression
model with patient dissatisfaction as the dependent variable, adjusted for age,
gender, ethnicity, highest education level, anxiety and depression severity, end-point
VA, other ocular comorbidities (four big groups of cataract, age-related macular
degeneration, diabetic retinopathy, and corneal diseases), and end-point IOP.
Abbreviations: IOP, intraocular pressure; OR, odds ratio; VA, visual acuity.

Variables Adjusted OR  95% CI p-value
Age 1.01 (1.00-1.04) 031
Gender
Male | | |
Female 0.75 (0.45-1.24) 079
Race
Chinese | | |
Malay 0.68 (0.26-1.80)  0.95
Indian/others 1.02 (0.42-2.46) 0.34
Education
None | | |
Primary 0.68 (0.32-1.45) 0.32
Secondary 1.33 (0.67-2.64) 041
Pre-university 1.07 (0.38-3.00) 0.90
University and higher 1.33 (0.38-4.72) 0.66

Income, Singapore
dollars (SGD) | | |

<$1,000/month 0.26 (0.12-2.77) ~ 0.002
$1,000 to <$2,000 0.48 (0.16-8.46)  0.05
$2,000 to <$4,000 0.42 (0.16-1.05)  0.05
$4,000 to <$10,000 0.10 0.01-1.39) 0.04
>$10,000
Service type
Subsidized | | |
Private 0.56 (0.27-1.14)  0.56
End-point VA 1.30 (0.74-2.29) 037
Other ocular comorbidities ~ 0.90 (0.76-2.30) 0.38
End-point IOP 0.97 (0.89-1.06) 0.49

Notes: All regression coefficients are derived from a single logistic regression
model with patient dissatisfaction as the dependent variable, adjusted for age,
gender, ethnicity, highest education level, income, service type, end-point VA, other
ocular comorbidities, and end-point IOP.

Abbreviations: |OP, intraocular pressure; OR, odds ratio; VA, visual acuity.

dissatisfied with the explanation of glaucoma complications
(Table 5). Compared with those from the subsidized service,
patients from the private service of SNEC (OR =0.33; 95%
CI =0.17-0.64) were less likely to be dissatisfied with the
explanation of glaucoma complications.

Glaucoma management advice

Compared with patients with a subsidized service, patients
from the private service (OR =0.35; 95% CI =0.18-0.64)
were also less likely to be dissatisfied with the glaucoma
management advice given to them (Table 6). Mean VA or
IOP was not associated with patient dissatisfaction with
test result explanation, glaucoma complications explana-
tion, and glaucoma management advice (p>0.05 for all;
Tables 4-6).

Discussion

This is the first study to evaluate patient dissatisfaction with
a glaucoma tertiary service and the associated independent
risk factors. Although the patient dissatisfaction rate with the
overall glaucoma service in the largest tertiary eye hospital in

Clinical Ophthalmology 2017:1 1
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Table 5 Factors associated with patient dissatisfaction with
explanation of glaucoma complications

Variables Adjusted OR  95% CI p-value
Age 1.03 (1.01-1.06) 0.0l
Gender

Male | | |

Female 0.98 (0.60-1.59)  0.93
Race

Chinese | | |

Malay 0.88 (0.37-2.11)  0.95

Indian/others 1.40 (0.60-3.28) 0.44
Education

None | | |

Primary 0.65 (0.31-1.35) 024

Secondary 1.03 (0.53-2.00) 0.93

Pre-university 1.44 (0.56-3.71) 045

University and higher 1.07 (0.33-3.50) 0.92
Service type

Subsidized | | |

Private 0.33 (0.17-0.64)  0.001
End-point VA 1.46 (0.91-2.34)  0.25
Other ocular comorbidities  1.30 (0.79-2.13) 047
End-point IOP 0.97 (0.89-1.05) 047

Notes: All regression coefficients are derived from a single logistic regression
model with patient dissatisfaction as the dependent variable, adjusted for age,
gender, ethnicity, highest education level, anxiety and depression severity, illness
coherence, end-point VA, other ocular comorbidities, and end-point IOP.
Abbreviations: |OP, intraocular pressure; OR, odds ratio; VA, visual acuity.

Table 6 Factors associated with patient dissatisfaction with
glaucoma management advice

Variables Adjusted OR  95% CI p-value
Age 1.02 (1.00-1.05) 0.05
Gender

Male | | |

Female 0.93 (0.57-1.51) 077
Race

Chinese | | |

Malay 0.99 (0.42-2.33)  0.99

Indian/others 1.41 (0.60-3.30) 0.44
Education

None | | |

Primary 1.02 (0.49-2.30) 0.96

Secondary 1.97 (1.10-4.51)  0.06

Pre-university 2.54 (0.99-6.87) 0.06

University and higher 1.68 (0.71-7.25)  0.40
Service type

Subsidized | | |

Private 0.35 (0.18-0.64)  0.001
End-point VA 1.32 (0.50-2.22) 0.26
Other ocular comorbidities 1.02 0.94
End-point IOP 0.95 (0.80-3.80) 0.20

Notes: All regression coefficients are derived from a single logistic regression
model with patient satisfaction as the dependent variable, adjusted for age, gender,
ethnicity, highest education level, service type, other ocular conditions (four big
groups of cataract, age-related macular degeneration, diabetic retinopathy, and
corneal diseases), and end-point VA.

Abbreviations: |OP, intraocular pressure; OR, odds ratio; VA, visual acuity.

Singapore was relatively low (~8%), up to a quarter of these
patients were dissatisfied with three specific areas of care,
namely understanding of glaucoma test results, glaucoma
complications, and disease management. We found that a
higher education level and a lower IOP, ironically, but not
VA, were associated with overall patient dissatisfaction.
These findings suggest potential areas for interventions likely
to improve patient satisfaction with their glaucoma care.

There are no earlier studies available for comparison
of results with our study. We report a low dissatisfaction
rate with our glaucoma service of ~8% in our population.
Dissatisfaction rates of patients with other chronic diseases
such as type 2 diabetes,?* ischemic heart disease,* chronic
obstructive lung disease,?® and with anesthetic practices?’
have higher rates of dissatisfaction ranging from 20% to
30%. From our study, understanding of glaucoma test
results, complications, and disease management scored
higher dissatisfaction rates compared with the areas of
patient time spent per consultation with clinician and
patient—clinician rapport. These three areas of dissatisfac-
tion represent gaps in patients’ glaucoma knowledge, which
add to the commonly identified gaps specified in literature.
A survey of ophthalmic literature on patients’ glaucoma
knowledge revealed that between 5% and 56% of patients
gave satisfactory answers on the cause of glaucoma.” A
multicentered study in the Netherlands showed that 50%
of glaucoma patients had =49% of correct answers on
glaucoma knowledge,” amid one of the handful of studies
revealing poor knowledge on glaucoma.’** Hence, our
study reinforces what is known in current literature that
patient education is an essential component of derived sat-
isfaction with patients’ providers, as found in a study with
patients with ischemic heart disease and chronic obstruc-
tive lung disease.?® A poor understanding of glaucoma has
also been associated with the problem of low adherence
or dropout from glaucoma treatment.*-* Thus, glaucoma
clinicians could seek to improve patients’ understanding
in these specific areas, as this may lead to improved sat-
isfaction and better glaucoma follow-up and medication
adherence rates in the long run. However, an earlier study
also found no association between glaucoma knowledge
and adherence to medication.

Our study found that a lower IOP, ironically, and patient
education levels, but not VA or severity of glaucoma, were
associated with overall glaucoma dissatisfaction. Theoreti-
cally, with a poor understanding of glaucoma management,
complications, and implications of test results, patients may
not understand the importance of adherence to their eye

submit your manuscript

1854

Dove

Clinical Ophthalmology 2017:1 1


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Patients’ dissatisfaction with glaucoma care

drop regimen. Nonadherence can increase the likelihood
of patients being prescribed multiple eye drops to better
control IOP. It is an unfortunate cycle for the patient as they
would be less satisfied at each consultation when receiving
bad news of their worsening condition, reinforcing patients’
dissatisfaction. Surprisingly, our study showed that a lower
IOP was associated with a higher glaucoma dissatisfaction
and does not support the view that greater patient satisfaction
might be associated with better clinical outcomes. No other
study has reported the associations of glaucoma satisfaction
with visual and disease outcomes such as IOP, VA, and
glaucoma severity.

Other studies have also reported that a higher education
level, similar to ours, is associated with poor patient satisfac-
tion with health services in general. ¥ With a higher edu-
cation level, the population is likely to have better income,
social status, and higher expectations of health services
received. In terms of difference in service, private patients
in our study were less dissatisfied with the explanation of
glaucoma complications and management of disease advice.
This is likely due to the greater amount of time and personal-
ized attention the clinicians provide to private patients versus
those on subsidized care. Future studies could possibly evalu-
ate further the relationship between the length of consultation
and patient satisfaction.

Several measures could be proposed to improve patient
satisfaction with specific glaucoma domains of care. For
example, glaucomatologists could use test formats that may
provide a better visual representation of the optic nerve or
visual field abnormalities compared with those with numerical
outputs of the retinal nerve fiber layer thickness to improve
the understanding of test. With a high patient load, glaucoma
understanding could be enhanced beyond the consultation
period with leaflet distribution, broadcasting of short educa-
tional clips, and service from specialized glaucoma nurses.
Further prospective studies could evaluate proposed patient
education measures and their effectiveness in increasing
patient satisfaction levels. A US-based telemedicine program
targeted at at-risk glaucoma patients showed an increase in
knowledge and attitudes toward glaucoma care postinterven-
tion, supporting telemedicine as a possible effective model
of glaucoma care delivery.*! Other potential measures to
improve patient education include smart phone technology
and intensive, individualized educational session.*>*

The strengths of this study include the large sample
size and recruitment from the largest tertiary eye center in
Singapore and the use of a new multidimensional glaucoma
satisfaction survey covering various glaucoma service aspects

to evaluate patient satisfaction. However, the study has
several limitations. First, it is cross-sectional study, and we
are unable to infer causality on any of the reported associa-
tions. Second, participants could have answered to “please”
the interviewer, and while participants were reassured before
the start of survey of the anonymity and confidentiality
of their information, some may not be forthcoming in reveal-
ing dissatisfaction as they might suspect it could affect their
subsequent treatment. These could largely contribute to the
low appearing rate of dissatisfaction in our Asian popula-
tion. We did not include the domain on satisfaction with
“medications,” as we felt that the nature of medication itself
had a separate bearing on satisfaction therapy which was
nonmodifiable in nature compared with the other domains
surveyed in our study such as patient—clinician rapport and
explanation of glaucoma tests.

Conclusion

Less than one tenth of glaucoma patients were dissatisfied
with their overall glaucoma service. A lower IOP, ironically,
and a higher education level were associated with greater
overall dissatisfaction, but not VA or glaucoma severity.
Three areas in particular received relatively high dissatisfac-
tion levels. Patients with lower income were less likely to
be dissatisfied with the explanation of glaucoma test results.
Those under the private service were also less likely to be
dissatisfied with the explanation of glaucoma complications
and management advice given to them. Clinicians could
focus on improving patients’ understanding of their various
glaucoma test results, glaucoma complications, and disease
management, which could potentially increase patient
satisfaction levels. Future prospective studies could evalu-
ate whether implemented measures that increase patients’
understanding of glaucoma ultimately lead to better visual
outcomes in patients.
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Supplementary material

Glaucoma Satisfaction Survey (Kindly tick the best option)

How satisfied are you with ... Satisfied Dissatisfied

(1) The way your glaucoma doctor treats you during each visit?

(2) The explanation of what glaucoma is given by your glaucoma doctor?

(3) The explanation of your test results given by your glaucoma doctor?

(4) The explanation of the complications of glaucoma, if not well-controlled, by your
glaucoma doctor?

(5) The advice given by your glaucoma doctor on how to manage your glaucoma?

(6) The amount of time your glaucoma doctor spends with you?

(7) The explanation of the purpose of eyedrops given by your glaucoma doctor?

(8) The overall glaucoma care you have received?

Figure S| Glaucoma Satisfaction Survey.
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