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Purpose: To determine the rate of adherence to follow-up appointment recommendations in
a resident glaucoma clinic with no mechanism for reminders, compared to a resident cataract
and primary eye care (CPEC) clinic in which telephone reminders were used, and to identify
factors that contribute to adherence in each patient group.

Methods: This retrospective cohort study included subjects in the CPEC clinic who received
telephone reminders and those in the glaucoma clinic who did not. Each sample was selected
to have a similar proportion of follow-up recommendations for 1, 3, and 6 months. Subjects
were considered adherent if they returned within a specified timeframe.

Results: A total of 144 subjects from the glaucoma clinic and 151 subjects from the CPEC
clinic were included. There was no significant difference between follow-up adherence rates
of patients who received telephone reminders and those who did not (odds ratio [OR] =1.35,
95% confidence interval [CI] 0.79-2.32, P=0.28). Patients who were on more than two ocular
medications were more likely to return for follow-up (OR=3.11, 95% CI 1.53-6.35, P=0.0018).
Subjects between the ages 50 and 80 years were more likely to be adherent compared to their
younger and older peers (P=0.02).

Conclusion: The follow-up adherence of patients in a CPEC clinic who received telephone remind-
ers was similar to patients in a glaucoma clinic who did not receive any intervention to increase their
adherence. Younger (<50 years old) and elderly (>80 years old) subjects, as well as patients using
less than two glaucoma medications, were less likely to adhere to their follow-up appointments.
Keywords: glaucoma, retrospective studies, patient adherence, telephone reminders, age,

medications

Introduction

Glaucoma, a chronic progressive degeneration of the optic nerve, is among the most
common causes of irreversible blindness worldwide.'? Patients are often asymptomatic
in early stages, but many develop significant and irreversible vision loss as glaucoma
progresses. Consistent monitoring of glaucoma progression is essential in reducing
intraocular pressure (IOP) and preserving vision.

The American Academy of Ophthalmology recommends that all patients with glau-
coma be seen by an ophthalmologist at least every 6—12 months for a comprehensive
eye examination. Patients with progressive damage related to glaucoma require close
follow-up every 1-2 months, while those with elevated IOP are recommended follow-up
every 3—6 months.? Follow-up adherence is important for glaucoma control because it is
associated with markers for early disease and improved prognosis, especially since effec-
tive therapy is available.** Adhering to follow-up recommendations allows the physician
to better track glaucoma progression and helps decrease the occurrence of adverse events.
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Complying with follow-up recommendations is also associated
with increased medication adherence, which is important for
slowing glaucoma progression.”® Shorter follow-up intervals
have been shown to be related to increased adherence to ocular
medication,” while patients with longer follow-up intervals are
more likely to skip ocular medication doses.'

Various studies have found that only about half of patients
with glaucoma are adherent to their ophthalmologist’s
follow-up recommendations, and many patients become
lost to follow-up.>'"1? Social and demographic factors may
contribute to poor adherence; patients who are young, male,
African American or Latino, or who live far from their eye
care provider are at a greater risk of nonadherence to follow-up
appointments.'>!3 Furthermore, those who have less severe
disease and those who are on multiple ocular medications are
also less likely to comply with recommendations.'?

Several risk factors for poor adherence are potentially
modifiable. For example, patients with a poor understanding
of glaucoma and its treatment are less likely to be adherent to
attending follow-up appointments.'* However, even patients
who understand the risk of blindness may be nonadherent
because they discount the seriousness of their disease, are
asymptomatic, are unwilling to pay for eye examinations, or
do not know when to return for follow-up.’

Little is known about follow-up adherence rates for glau-
coma treatment in resident-run eye care clinics. In general,
resident clinics may provide care to underserved and minority
populations. In addition to socioeconomic challenges, these
groups often have high rates of disease and poor adherence. !
Thus, these differences result in significant disparities in health
care outcomes when compared to private practice clinics, such
as in perceived quality and continuity of care.'¢

Stubbs et al'” reviewed various methods of appointment
reminders and found that telephone reminders are most
effective in reducing no show rates. Their meta-analysis
found that telephone reminders reduced nonattendance by
9.4%, text messaging by 8.6%, and letters by 7.6%.!7 At the
Wills Eye Hospital, the cataract and primary eye care (CPEC)
service uses telephone appointment reminders, while the
resident glaucoma clinic does not use any method to remind
patients of their appointments. Both clinics are managed by
residents and supervised by attending physicians. The purpose
of this study was to compare follow-up adherence rates of
patients diagnosed with glaucoma at these two clinics in a
high volume, urban eye care setting.

Materials and methods
This retrospective, cohort study reviewed electronic records
of patients who visited the Wills Eye resident glaucoma

clinic or CPEC clinic between September 1, 2013 and
November 30, 2013.

The electronic medical record was searched for patients
with a 365.XX ICD 9 billing code, and patients were included
if they were diagnosed as glaucoma or glaucoma suspect,
had a documented follow-up recommendation between
1 and 6 months after the index visit, and were =21 years
of age. Patients were excluded if the chart did not include
a recommendation to return for follow-up care in the same
clinic. Reasons for no follow-up recommendation included
documentation of a terminal illness, relocation, or consulta-
tion for a second opinion.

Baseline demographics and clinical characteristics
were determined from the initial visit. These included age,
gender, race, insurance type, insurance copayment amount,
glaucoma status, ocular medications, new patient status,
history of prior glaucoma surgery, visual acuity, IOP, and
cup-to-disc ratio (CDR). Visual field mean deviation (MD)
results within 6 months of the initial visit were also obtained
if available.

Of the subjects meeting inclusion criteria, 295 patients
were randomly selected in this study such that the samples
from both clinics had similar follow-up recommenda-
tions. Sixty-seven subjects with 1-month, 68 subjects with
3-month, and 16 subjects with 6-month follow-up recom-
mendations for a total of 151 patients from the CPEC clinic
were included. All subjects with recommended 6-month
follow-up in the glaucoma clinic were included (n=15), in
addition to 66 subjects with 1-month and 63 subjects with
3-month follow-up recommendations from the glaucoma
clinic were included (Figure 1). Scheduling and appoint-
ment reminder procedures of each clinic are shown in
Figure 2.

Subjects with a glaucoma diagnosis between
February 1 and November 31, 2012 (n=1,355)

Glaucoma (n=338)

Subjects chosen
randomly to fit
follow-up group
size (n=144)

CPEC (n=1,017)

Subjects chosen
randomly to fit
follow-up group
size (n=151)

| 1-month follow-up (n=67) | | 1-month follow-up (n=66) |

| 3-month follow-up (n=68) | | 3-month follow-up (n=63) |

| 6-month follow-up (n=16) | | 6-month follow-up (n=15) ‘

Figure | Procedure for sample selection.
Abbreviation: CPEC, cataract and primary eye care.
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Yes

Patient schedules
follow-up
appointment at office

Automated

Appointment kept

phone call
3 days prior

Appointment missed

Patient initiates
reschedule

\

Lost to follow-up

Appointment
Patient sent recall scheduled
No letter 1-month prior
to recommended
appointment Lost to follow-up
B
Appointment kept Patient initiates
Yes reschedule
Patient schedules Appointment missed
follow-up
appointment at office Lost to follow-up
No | Lost to follow-up

Figure 2 Scheduling procedure for the (A) CPEC clinic and the (B) glaucoma clinic, the control group.

Abbreviation: CPEC, cataract and primary eye care.

CPEC clinic appointment procedure
(phone group)

At the CPEC clinic, patients scheduled an appointment at
the end of their visit or were sent a recall letter 1-month
prior to their recommended follow-up appointment. If they
scheduled an appointment, they received an automated phone
call reminder 3 days prior to their appointment.

Resident glaucoma clinic appointment

procedure (control group)

At the resident glaucoma clinic, patients scheduled an
appointment at the end of their office visit. If they missed their
appointment and did not reschedule, they were considered
lost to follow-up.

Adherence criteria

Patients were considered adherent if they met the
following cut-off dates: for a 1-month recommendation, a
visit within 6 weeks; for a 3-month recommendation, a visit
within 4 months; and for a 6-month recommendation, a visit
within 8 months.

Statistical analysis

The baseline characteristics of the two clinics were compared
using chi-squared statistics, as were differences between the
adherent and nonadherent patient groups. Our sample size
gave an 80% power to detect a difference in adherence rate
of 15%, assuming the lower adherence rate was at least 60%.
A multivariable logistic regression model was used to estimate

the association of clinic with adherence adjusted for other fac-
tors associated with adherence. Any variable associated with
adherence at the P<<0.25 in univariable analysis was included
in the regression model. A backward elimination procedure
was used to select the final model keeping all variables with
P<0.25 and forcing clinic into the model. All analyses were
performed using SAS 9.4 (SAS Institute, Cary, NC, USA).

Statement of ethics

We certify that all applicable institutional and governmental
regulations concerning the ethical use of human volunteers
were followed during this research. The Institutional Review
Board of the Wills Eye Hospital approved the study protocol
and did not require patient consent be provided, as this was a
retrospective study.

Results

Two hundred and ninety-five subjects were included in this
study, 151 in the CPEC clinic and 144 in the glaucoma clinic,
the control group. The mean age of patients was 64.4 years
in the CPEC clinic and 66.3 years (P=0.27) in the glaucoma
clinic. The demographic and clinical characteristics of the
subjects from each clinic are listed in Table 1. Subjects in
the glaucoma clinic had lower copays (P<<0.0001), and were
more likely to have had no insurance (P=0.05), definite glau-
coma diagnoses as opposed to glaucoma suspect diagnoses
(P<<0.0001), been on greater than two ocular medications
(P<<0.0001), been returning patients (P=0.0019), and had
prior glaucoma surgery (P<<0.0001). Additionally, glaucoma
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Table | Baseline characteristics of patients in the CPEC (N=151)
and glaucoma clinics (N=144)

Characteristic CPEC, n (%) Glaucoma, n (%) P-value

Age (years) 0.67
<50 22 (14.6) 16 (11.1)
50-80 103 (68.2) 103 (71.5)
>80 26 (17.2) 25 (17.4)

Sex 0.28
Female 83 (55.0) 70 (48.6)
Male 68 (45.0) 74 (51.4)

Race 0.42
Black 97 (65.5) 97 (71.3)
White 35(23.7) 25 (18.4)
Other 19 (12.6) 22 (15.3)

Insurance type 0.05
None 8 (5.3) 13 (9.0)
Medicaid 23 (15.2) 22 (15.3)
Medicare 62 (41.1) 74 (51.4)
Private 58 (384) 35(24.3)

Insurance copayment <0.0001
0 66 (43.7) 111 (77.1)
US$1-$20 21 (13.9) 9 (6.3)
>US$20 64 (42.4) 24 (16.7)

Glaucoma status <0.0001
Suspect 122 (80.8) 29 (20.1)
Definite 29 (19.2) 115 (79.9)

Medications <0.0001
=2 133 (88.1) 86 (59.7)
>2 18 (11.9) 58 (40.3)

New patient 0.003
No 84 (55.6) 104 (72.2)
Yes 67 (44.4) 40 (27.8)

Prior glaucoma surgery <0.0001
No 149 (98.7) 89 (61.8)
Yes 2 (1.3) 55 (38.2)

Visual acuity <0.0001
20/20-20/100 125 (82.8) 78 (54.2)
>20/100 26 (17.2) 66 (45.8)

IOP (mmHg) 0.0024
<2l 129 (85.4) 102 (70.8)
=21 22 (14.6) 42 (29.2)

CDR <0.0001
<0.8 111 (85.4) 39 (37.9)
=0.8 19 (14.6) 64 (62.1)

VF MD 0.0001
>-2 35 (42.7) 3(7.9)
=-2 47 (57.3) 35 (92.1)

Rec follow-up 0.97
I-month 67 (44.4) 66 (45.8)
3-month 68 (45.0) 63 (43.8)
6-month 16 (10.6) 15 (10.4)

Abbreviations: CDR, cup-to-disc ratio; CPEC, cataract and primary eye care;
IOP, intraocular pressure; Rec, recommended; VF MD, visual field mean deviation.

clinic patients were more likely to have a visual acuity worse
than 20/100 (P<<0.0001), IOP =21 mmHg (P=0.0024),
CDR =0.8 (P<0.0001), or visual field MD =-2 dB
(P=0.0002) in at least one eye. There were no significant
differences in gender or race between the groups.

We found no significant difference in follow-up rates in
the CPEC clinic (65.6%) compared to the glaucoma clinic
(68.1%) (odds ratio [OR] =0.89 95%, confidence interval [CI]
0.55-1.45, P=0.65). The demographic and clinical charac-
teristics of the adherent and nonadherent patients are listed
in Table 2. There were no significant differences between
adherent and nonadherent patients in gender, race, insur-
ance type, insurance copayment amount, glaucoma status,
whether or not it was the first visit for the patient, history of
prior glaucoma surgery, visual acuity, IOP, CDR, or visual
field MD. Patients younger than 50 years and older than 80
years were less likely to be adherent (P=0.038). Patients who
were adherent were significantly more likely to be on more
than two ocular medications (P=0.0005).

Variables with a P-value <0.25 were included in a mul-
tivariable logistic regression model. These included: age
group, gender, number of ocular medications (<2 vs =2),
follow-up recommendation (1-month vs 3-month vs
6-month), and whether or not it was the first visit for the
patient. In addition, since the adherence rates in different
service departments are main concern for this study, the
variable for service is kept in the model. The ORs of these
variables for predicting patient adherence are listed in
Table 3. The adjusted OR for service (CPEC vs glaucoma)
was 1.35 (95% CI 0.79-2.32; P=0.28) indicating a small,
statistically nonsignificant increase in adherence among
patients who received phone calls. Patients with two or
fewer ocular medications (OR=0.32, 95% CI 0.16-0.66)
were less likely to adhere to follow-up recommendations
compared to patients taking more than two medications.
Patients older than 80 years were also less likely to
adhere to follow-up compared to those aged 50-80 years
(OR=0.45, 95% CI 0.23-0.87); patients younger than
50 years were marginally less likely to adhere to follow-up
as well (OR=0.47, 95% CI 0.22—-1.01). Patients with a
I-month follow-up recommendation were marginally
more likely to be adherent than patients with a 6-month
follow-up recommendation (OR=2.37, 95% CI 0.96-5.85).
Returning patients (OR=1.63, 95% CI 0.89-2.98) were
marginally more likely to adhere to follow-up than new
patients.

Discussion

In this study, unadjusted patient adherence rates of glaucoma
follow-up appointments were similar between the CPEC
clinic group (65.6%), where patients received telephone
reminders, and the glaucoma clinic group (68.1%), where
patients did not receive any telephone intervention. Although
telephone reminders have not been found to improve
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Table 2 Characteristics of nonadherent and adherent patients

Characteristic Nonadherent, n (%) Adherent,n (%) P-value

Table 3 Odds ratios for multiple logistic regression analysis of
risk factors for adherence with glaucoma follow-up visit

Service 0.65
CPEC 52 (344) 99 (65.6)
Glaucoma 46 (31.9) 98 (68.1)

Age (years) 0.038
<50 16 (42.1) 22 (57.9)
50-80 59 (28.6) 147 (71.4)
>80 23 (45.1) 28 (54.9)

Sex 0.2
Female 56 (36.6) 97 (63.4)
Male 42 (29.6) 100 (70.4)

Race 0.47
Black 69 (35.6) 125 (64.4)
White 18 (30.0) 42 (70.0)
Other 11 (26.8) 30 (73.2)

Insurance type 0.71
None 6 (28.6) 15(71.4)
Medicaid 12 (26.7) 33 (73.3)
Medicare 48 (35.3) 88 (64.7)
Private 32 (344) 61 (65.6)

Insurance copay 0.65
0 56 (31.6) 121 (68.4)
US$1-$20 12 (40.0) 18 (60.0)
>US$20 30 (34.1) 58 (65.9)

Glaucoma status 0.84
Suspect 51 (33.8) 100 (66.2)
Definite 47 (32.6) 97 (67.4)

Medications 0.0005
=2 85 (38.8) 134 (61.2)
>2 13 (17.1) 63 (82.9)

New patient 0.25
No 58 (30.9) 130 (69.1)
Yes 40 (37.4) 67 (62.6)

Prior glaucoma surgery 0.77
No 80 (33.6) 158 (66.4)
Yes 18 (31.6) 39 (68.4)

Visual acuity 0.88
20/20-20/100 68 (33.5) 135 (66.5)
>20/100 30 (32.6) 62 (67.4)

IOP (mmHg) 0.71
<2l 78 (33.8) 153 (66.2)
=21 20 (31.3) 44 (68.7)

CDR 0.74
<0.8 51 (34.0) 99 (66.0)
=0.8 30 (36.1) 53 (63.9)

VF MD 0.32
>-2 7 (18.4) 31 (81.6)
=-2 22 (26.8) 60 (73.2)

Rec follow-up 0.11
I-month 36 (27.1) 97 (72.9)
3-month 49 (37.4) 82 (62.6)
6-month 13 (41.9) 18 (58.1)

Abbreviations: CDR, cup-to-disc ratio; CPEC, cataract and primary eye care;
IOP, intraocular pressure; Rec, recommended; VF MD, visual field mean deviation.

glaucoma medication adherence,'® most studies report that
patients who receive a telephone or messaging reminder are
more likely to keep their appointments. !>

A possible explanation for the nearly similar adher-
ence rates in this study were the differences in the baseline

Risk factor OR 95% CI P-value
CPEC service vs glaucoma service 1.35 0.79-2.32 0.28
Ocular medications =<2 vs >2 0.32 0.16-0.66 0.0018
Age <50 vs 50-80 years 0.47 0.22-1.01 0.02
Age >80 vs 50-80 years 0.45 0.23-0.87 0.02
I-month vs 6-month follow-up 2.37 0.96-5.85 0.061
3-month vs 6-month follow-up 1.23 0.54-2.84 0.061
Existing patient vs new patient 1.63 0.89-2.98 0.11

Abbreviations: Cl, confidence interval; CPEC, cataract and primary eye care;
OR, odds ratio; vs, versus.

characteristics between the two groups: the group that
received the phone intervention, the CPEC group, included
patients who were mostly glaucoma suspects or at earlier
stages of the disease, as opposed to the glaucoma clinic group,
which included patients with more advanced glaucoma. It is
well established that patients who understand the severity of
their glaucoma are more likely to be adherent.>'? For example,
severe visual field loss, a family history of eye disease, or
a diagnosis of blinding eye disease are factors that reduce
patient dropout and nonadherence rates.'? Furthermore,
patients with a definitive glaucoma diagnosis are more likely
to return to the clinic compared to patients with a glaucoma
suspect diagnosis.’ Thus, glaucoma clinic patients would
be expected to have higher follow-up adherence rates than
their counterparts in the CPEC group, though this difference
may have been balanced by the telephone reminders. In fact,
after adjustment for other factors, the OR for CEPC versus
glaucoma was 1.35 indicating a possibility of some effect of
telephone reminders on adherence, although the difference
was not statistically significant.

In the Stubbs meta-analysis of various reminder methods,
telephone reminders had the highest mean reduction of
nonadherence, 9.4%. Although they were demonstrated to
be the most effective telecommunication tool in improv-
ing adherence, 8% of telephone studies did not show an
improvement in adherence, and 40% did not demonstrate
a statistically significant difference.!” Thus, the efficacy of
telephone reminders varies based on the clinic and patient
population under investigation. Other modalities such as text
messaging and online open-access scheduling could also be
investigated, but may be even more challenging to access
for patients with vision impairments.

Patient demographics can also significantly affect patient
satisfaction and patient adherence to follow-up.?' In comparing
adherent and nonadherent subjects, we found that younger
(<50 years old) and older (>80 years old) patients were mar-
ginally less likely to be adherent than those aged 50-80 years.
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These differences may be due to younger subjects having less
severe disease, possibly due to the early asymptomatic nature
of glaucoma, and taking their disease less seriously; older
subjects may have more barriers to care, including comorbidi-
ties, difficulties obtaining transportation for appointments, or
problems navigating in the health care system.'? The number of
patients with socioeconomic barriers to care, such as Medicaid
insurance status or high copay amounts, were similar among
adherent and nonadherent patients.!!

Our study suggests that new patients may be less adherent
than returning patients. Although this finding was not statisti-
cally significant in our study, it concurs with Bigger,? who
observed that patients who dropped out of care were likely
to do so early on, but that adherence improved when patients
received medical therapy. Even though there was a higher
proportion of new patients in the CPEC clinic group that
received telephone intervention, they had a similar adherence
rate as the glaucoma clinic group.

Our strongest finding was that patients who were on more
than two ocular medications were 3.11 times more likely to
return for follow-up compared with patients on two or fewer
ocular medications. Multiple medication use indicates either
the need for lower target IOP or IOP more resistant to mono-
therapy and is therefore a proxy for more serious disease.
Bigger® reported that medical therapy improved patient adher-
ence.”> However, other authors have reported that patients
on more than two ocular medications are more likely to be
nonadherent.'? Patients who do not return to follow-up are also
more likely to be nonadherent with medication dosing.’

Another proxy for disease severity was the patient’s rec-
ommended time to follow-up. Patients with more severe eye
disease are advised to come in more often. Thus, in our sam-
ple selection, we controlled for follow-up recommendations.
We found there was a trend, although not statistically signifi-
cant, where patients who were told to come in for 1-month
follow-up were more likely to return than those scheduled
for 6-month follow-up. It is possible that recommendation for
relatively rapid return was associated with increased disease
severity and therefore better adherence. However, it is also
possible that shorter interval between visits facilitated adher-
ence because it was easier for patients to pick an appointment
time they would be likely to keep or it was easier for them
to remember their scheduled appointment.

Limitations

There were several limitations of this study. First, the study
was only powered to detect a difference of 15% or greater.
A meta-analysis of the effect of telephone reminders found

only a 9% improvement in patient adherence.!” Thus, this
study may be underpowered.

Second, there were confounding factors that we were
unable to eliminate in this study. The most significant poten-
tially confounding factor was the patient population with
more severe glaucoma in the glaucoma clinic. We attempted
to control for differences in disease severity between the
two groups by selecting a sample of patients with similar
follow-up recommendations for each group. Increased
disease severity and shorter follow-up intervals are known
to be correlated with higher adherence, which may have
limited our ability to detect adherence rate differences due to
telephone reminders despite the multiple logistic regression
model. As in all observational studies, there is potential for
unmeasured confounding that could bias estimated effects.

Third, we relied on clinician coding to determine if
patients had a definitive glaucoma diagnosis, as some patients
did not have visual fields or CDR documented in their chart.
Other authors have found this inconsistency in glaucoma care
to be a common problem. !

Finally, the retrospective nature of this study resulted in
significant limitations in interpretation of the results. Future
prospective studies should have a more similar control group
and include patient questionnaires to address patient percep-
tions into nonadherence with follow-up.

Conclusion

We found similar follow-up adherence rates between the
CPEC clinic, which used telephone reminders, and the glau-
coma clinic, which did not use any appointment reminders.
We also found that patients older than age 80, and patients
with two or less ocular medications, were less likely to be
adherent to follow-up eye appointment recommendations.
Identifying patients at risk for nonadherence could allow
targeted interventions, such as the use of patient navigators,
to improve adherence, reduce costs related to vision loss,
and prevent blindness.
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