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ABSTRACT

Objective: To investigate the level of compliance with glaucoma medications in a clinic setting and the
factors associated with failed compliance.
Method: This was a prospective study done at the Glaucoma Clinic, University Hospital of the West
Indies, between April and June 2005. Consecutive patients in the clinic were administered a
questionnaire by the doctor. Statistical analysis was done using cross-tabulations, Chi-square (χ2) tests
and odds ratio using SPSS version 11.0.
Results: One hundred glaucoma patients were recruited: 63% were female; 57% of the total group was
in the 61−80-year age group. Forty-seven per cent had been attending the glaucoma clinic for over 10
years. Eighty-five per cent knew their diagnosis, although only 22% understood their diagnosis.
Patients who did not have a full understanding of glaucoma were more likely to be non-compliant (odds
ratio 0.771 (95% CI 0.298, 1.995, p = 0.591)).
Females were more likely to be compliant than males (odds ratio was 1.64 (95% CI 0.72, 3.75, p =
0.24)). Patients who were clinic attendees for less than five years duration were less compliant than
those attending the glaucoma clinic for 6−10 years. The reasons for reduced compliance were financial
in 44%, forgetfulness in 20% and eye-drops being unimportant in 12% of cases. The educational level
of patients was not related to compliance.
Conclusion: The level of full compliance was 50% and partial compliance 43%. There was a 7% level
of non-compliance. Higher levels of compliance were seen in females, patients who understood their
diagnosis and those who had no co-morbid disease.
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Problemas del Cumplimiento de la Medicación en una Hospital Oftalmológico
de Jamaica
L Mowatt1, 2, J Nelson-Imoru2, G Gordon-Strachan1
RESUMEN

Objetivo: Investigar el nivel de cumplimiento de la medicación del glaucoma en el contexto de una
clínica y los factores asociados con la falta del cumplimiento.
Método: Se trata de un estudio prospectivo en la Clínica del Glaucoma del Hospital Universitario de
West Indies, entre abril y junio de 2005. A un número de pacientes consecutivos en la clínica, les fue
aplicado un cuestionario por parte de un facultativo. El análisis estadístico se realizó usando
tabulaciones cruzadas y pruebas de chi-cuadrado (χ2) así como el cociente de probabilidades (odds
ratio) usando la versión 11.0 del SPSS.
Resultados: Se reclutaron cien pacientes con glaucoma, de los cuales el 63% eran hembras. El 57%
de la totalidad de los pacientes se hallaba en el grupo etario de 61 a 80 años. El 47% había estado
asistiendo a la clínica del glaucoma por más de 10 años. El 85% conocía su diagnóstico, aunque sólo
el 22% entendía su diagnóstico. Los pacientes que no tenían plena comprensión del glaucoma eran con
mayor probabilidad aquellos que no cumplían con la medicación (odds ratio 0.771 (95% CI 0.298,
1.995, p = 0.591)).
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Las hembras mostraron una mayor probabilidad que los varones en cuanto a cumplir con la medicación
(odds ratio 1.64 (95% CI 0.72, 3.75, p = 0.24)). Los pacientes que habían asistido a la clínica por
menos de cinco años, mostraban menos cumplimiento que los que habían asistido a la clínica del
glaucoma por un período de 6 a 10 años. Las razones para la disminución del cumplimiento fueron
problemas financieros en 44%, olvido en 20% y el considerar los colirios como no importantes en 12%
de casos. El nivel educacional de los pacientes no guardaba relación con el cumplimiento.
Conclusión: El nivel de cumplimiento pleno fue de 50% y el de cumplimiento parcial 43%. Hubo un
nivel de no cumplimiento de 7%. Se vieron niveles más altos de cumplimiento en las hembras, los
pacientes que entendían el diagnóstico, y aquéllos que no tenían ninguna enfermedad co-mórbida.

Palabras claves: Afro-caribeño, cumplimiento, glaucoma, no adhesión, jamaicano
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INTRODUCTION
Glaucoma is an irreversible blinding disease which is
estimated to affect over 60.5 million people in the year 2010
(1). It is the second most common cause of blindness worldwide and the most common cause of blindness in AfricanAmericans (1, 2). Racial differences have been found in
Afro-Caribbeans who have significantly higher intraocular
pressures (IOPs), thinner corneas and greater optic disc and
cup areas compared to Caucasians (3). Jamaica is the largest
English-speaking island in the Caribbean, with a population
of about 2.8 million people of which 91.2% are of African
descent (4). Although there are no published prevalence data
from Jamaica, the prevalence of glaucoma is 3.9–8.8% in
Afro-Caribbean people from Barbados and St Lucia (5−7).
African-Americans are more likely to develop earlier and
more progressive glaucoma than Caucasians (5).
Lowering IOP is the main target of treatment, which
will prevent progression of glaucoma and visual loss (8).
Compliance with effective treatment ensures that the IOP is
lowered which can prevent visual impairment. Patients with
chronic diseases that are asymptomatic such as chronic open
angle glaucoma have been shown to be more prone to poor
patient adherence (9). Medical non-compliance may be due
to several reasons including financial, physical and time
constraints, frequency of medication, lack of understanding
of the disease, co-morbid conditions and presence of
cognitive, visual and/or hearing impairment (10−14). Tsai et
al found that situational and environmental factors were
obstacles to compliance in 49% of cases, medi-cation
regimens 32% and patients’ factors in 16% of cases in his
study on glaucoma (10). Situational factors such as
forgetfulness and ‘being away from drops’ have been cited as
major factors for non-compliance in other studies (11, 15).
African-Americans have been noted to be poorer adherers to
glaucoma medication, taking less than 25% of their medication, (13). The purpose of this study is to assess the level
of compliance and risk factors for non-compliance in this
Jamaican sample population.

SUBJECTS AND METHODS
This was a prospective study conducted at the glaucoma
clinic of the University Hospital of the West Indies (UHWI),
Jamaica, between April and June 2005. The inclusion criteria
included all glaucoma patients attending the glaucoma clinic
and who were able to give consent. Voluntary written consent was obtained from all patients. Patients were excluded
if they were unable to communicate verbally.
Data were collected in the form of a questionnaire
which was asked by the attending doctor at the end of the
patient’s glaucoma clinic visit (Appendix). Data were
obtained on the patient’s age, gender, level of education,
occupation, knowledge of their diagnosis and understanding
of glaucoma, visual acuity, medication regime, and
compliance level, reasons for non-compliance, the presence
of co-morbid disease and the number of years attending the
clinic. Full compliance was defined as adhering to the
patient’s regimen and not missing any medication from their
last clinic visit. Partial compliance was defined as missing
one or more eye-drops per week. Non-compliance was
defined as not taking any prescribed glaucoma medication at
all. The study was done in accordance with the tenets of the
Helsinki Declaration. Voluntary consent was obtained and
patient confidentiality was maintained throughout the study.
The research protocol was approved by the Ethics committee,
Faculty of Medical Sciences at The University of the West
Indies. Cross-tabulation, Chi-square (χ2) tests and odds ratio
were done. Statistical analysis was by the SPSS software
version 11.0.
RESULTS
Gender and age groups
One hundred consecutive patients were recruited from the
glaucoma clinic at the UHWI between April and June 2005.
Sixty-three per cent were females; 42% of females were noncompliant compared to 54% of males. Females were more
likely to be compliant than males, 69.4% versus 30.6% (p =
0.31) respectively. The odds ratio of females and males with
respect to compliance was 1.64 (95% CI 0.72, 3.75, p =
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0.24). Fifty-seven per cent of the total group were in the
61−80-year old age group. Fourteen per cent were in the
> 80-year old age group and 4% were < 20 years old. The
patients were analysed according to their age groups of < 21,
21−40, 41−60, 61−80 and > 81 years. All of the patients <
21 years old were male of which 75% were compliant (Fig.
1). In the 21−40-year old age group, 33.3% were compliant,

Fig. 1:

Compliance within age groups.

compared to 50% in the 41−60-year old age group. In the
61−80-year old age group, 47.3% were compliant. Although
the 21−40-year old age group had the least compliance level,
the number of patients in that group was small. Seventy-one
per cent of the patients were older than 60 years of age. The
odds ratio of patients who were ≤ 60 years versus those > 60
years was 0.907 (95% CI 0.38, 2.15, p = 0.83); therefore,
patients ≤ 60 years would be more compliant.
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according to the length of period of attendance. Patients who
were clinic attendees ≤ 5 years were less compliant than
those attending clinic in their second 5 years (6−10 years of
attending the glaucoma clinic). The odds ratio was 0.90
(95% CI 0.299, 2.712, p = 0.85), however, this was not
statistically significant.
The compliance data of the patients in their first 10
years of clinic attendance were compared to those in their
second decade of attending the glaucoma clinic. Patients
who have been attending the clinic for more than 10 years
were more likely to be non-compliant (odds ratio 0.655, 95%
CI 0.288, 1.49, p = 0.31). Patients were more likely to be less
compliant during the first 5 years of clinic attendance and
also after >10 years of clinic attendance.

Effect of educational level, knowledge and understanding
of diagnosis on compliance
Seven per cent of the patients had tertiary education and 62%
had at least secondary (high school) education. Thirteen per
cent were domestic helpers, 8% were retired, 6% were in the
health profession (4 nurses and 2 ward assistants), 5% were
self-employed, 4% were students and 3% were unemployed.
Only 33% of patients who had tertiary (university) education
were fully compliant compared with 50% and 53% of
patients with primary and secondary (high school) education
respectively (Fig. 3). In 8 cases, it could not be determined

Number of years attending the eye clinic
Fifty-three per cent of patients had been attending the
glaucoma clinic at the UHWI for < 10 years (Fig. 2). Four-

Fig. 3:

Fig. 2:

Number of years attending the glaucoma clinic.

teen per cent had been attending the clinic for > 20 years.
Patients who had been attending the clinic for ≤ 10 years,
were subdivided into those in their first and second 5-year
period to determine if there was a difference in compliance

Compliance with respect to the educational level of clinic patients.

what level of education the patients had attained. The compliance odds ratio was 1.0 (95% CI 0.439, 2.572, p = 0.893)
whether one had only primary or at least secondary education. There was no statistical difference between the level
of education and medication compliance (p = 0.855).
Eighty-five per cent of the patients knew that their
diagnosis was glaucoma. However, only 22% of the total
group had a complete understanding of what glaucoma was
with regard to an increase of intraocular pressure and the
need for eye-drops to reduce the pressure thereby reducing
the risk of visual loss. Thirty-three per cent had an incomplete idea of what glaucoma was and 45% had no idea what
glaucoma meant. Patients who did not have a full understanding of glaucoma were more likely to be non-compliant
(odds ratio 0.771 (95% CI 0.298, 1.995, p = 0.591). Patients
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who understood their disease were 1.13 times more likely to
be compliant (relative risk) versus those who did not
understand their disease.

Treatment modalities and compliance
Fifty per cent of patients said that they were fully compliant
with their medications, 43% said that they were partially
compliant and 7% reported no compliance. Seventy-three
per cent were on topical treatment only, 27% used a combination of topical and oral medications and 1% took oral
medications alone. Forty-two per cent required only one eyedrop, 34% required two eye-drops and 24% required three or
more eye-drops (Fig. 4). Twenty-two per cent of patients

Table 1:

Compliance in patients with reduced visual
acuity ≤ 20/200 in one eye

Compliance

Full

Frequency

Percentage (%)

20

51.3%

Partial
None

Reasons

who were compliant were on oral medications compared to
26% who were non-compliant. There were 46.5% of patients
who were on monotherapy; 45.7% of patients on dual therapy
compared with 61.9% of patients on three eye-drops were
fully compliant. The number of patients taking more than
three drops was small. Although compliance was highest
amongst those taking three topical medications, it was not
statistically significant.

Effect of co-morbidity and visual acuity on compliance
There were 84.4% of patients that were compliant (full and
partial) who did not have systemic co-morbid disease. However, of the patients with co-morbid disease (hypertension
and diabetes) only 42% were fully or partially compliant.
The effect of reduced vision on compliance was analysed;
only 38.5% of patients with significantly reduced vision in at
least one eye of 20/200 (log MAR 1.0) were fully compliant.
Ten per cent had no compliance at all with their eye-drops
(Table 1). The odds ratio of compliance with patients with
log MAR 1.0 or less was 1.06 (95% CI 0.452, 2.497, p =
0.89). The odds ratios of compliance between patients with
log MAR visual acuity of 0.5 versus those with a visual
acuity worse than 0.5 was 1.0. Having good vision versus
reduced vision did not have an effect on compliance.

4

10.3%

Reasons for non-compliance

Forgot to use drops
Drops not important
No reason
Lost prescription
Side effects
Wrong instillation of drops
No help with drops

Compliance with respect to number of drops (monotherapy versus
polytherapy).

38.5%

Risk factors for lack of compliance
The main causes of lack of compliance were financial in 44%
and forgetfulness in 20% of cases. Twelve per cent of noncompliant patients did not think that the drops were
important (Table 2); 8% of non-compliant patients could not
Table 2:

Fig. 4:

15

Number
(n)
10
6
4
3
3
1
1

% of
patients
20%
12%
8%
6%
6%
2%
2%

give a reason. In this group of patients, there was no statistical significance in gender, age, education, knowledge and
understanding of disease and use of multiple medications on
the cause for compliance (Table 3).
Table 3:

Statistical significance of risk factors for compliance

Risk factors

Gender
Age
Educational level
Knowledge of their diagnosis
Understanding of glaucoma
Multiple medications to eye

Statistical significance
0.31
0.77
0.86
0.16
0.33
0.34

DISCUSSION
Non-compliance in glaucoma medication usage ranges from
5%−80% depending on the method used in the assessment of
compliance (16−22). Different assessment methods include
structured interviews, patient self-reports, medication possession ratio (MPR), electronic and microprocessor monitoring
(10−13, 23). The method may affect the final result as
patient interviews had 8.3−80% of non-compliers (16−18).
Patient compliance, when assessed by the questionnaire
method, ranged from 5−59% (19, 20). For prescription
collection data analysis, there was 24.7% non-compliance
(21). However, patients might have collected their
prescription but that did not necessarily mean that they took
medications as prescribed.
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The Glaucoma Adherence and Persistency Study (GAP
Study) used the mean MPR [ie days of prescription supply
dispensed divided by the number of days between the first
and last prescription] (12). This objective method showed
that only 10% of patients actually continuously refilled their
medication in a year (12). The MPR can be underestimated
in patients on monotherapy (MPR 0.56, versus 0.7 for
patients on bilateral treatment) or patients who get samples.
However, the electronic medication monitoring reports a
much lower compliance to medication than patients’ selfreport and physician’s estimate (13). The definitions of
compliance were not standardized amongst the studies.
Estimated compliance by patients is much higher than
that of physicians and also that logged by eye-drop monitor.
In the study by Kass et al, interviewed patients stated 99%
compliance, the physicians’ estimated 79% compliance and
the eye-drop monitor revealed 76% compliance (24). In the
study by Okeke et al, the patients were more compliant just
after the office visit and just before the return visit, with 55%
of patients taking 75% of their required eye-drops (25). In
that study, patients were on a single once a day eye-drop
which was supplied free of cost.
A ‘white coat syndrome’ has been described where
patients were more compliant five days before the office
visit, declining in compliance over 30 days after the visit (11,
12). This may explain cases in which the patient’s intraocular pressures may be normal at the office visit, yet they
continued losing visual field over time. It is important for the
ophthalmologist to be aware of patients who may not be fully
compliant with their medications. The GAP Study showed
that 1:5 patients had clinically significant non-adherence
which the physician could not detect, as patients selfreporting of compliance may be as high as 95% (12).
In this Jamaican study, the ‘white coat’ effect was
reversed in some cases, as patients whose eye-drops had
finished a few days to a week before their clinic appointment
did not refill their prescription. This was done for varying
reasons including that they ‘thought’ that the prescription
might be changed, to the fact that they were hoping to get
samples. Jamaican patients also had a tendency not to use
their eye-drops on the day of clinic, either because
‘the doctor was going to use drops in the eyes’ or because
they had to leave early to get to the eye clinic and forgot to
use them.
Compliance of patients with their medication can depend on their understanding of the disease, how important,
they think it is to their health, their symptoms, visible health
benefits and the consequences of non-compliance (26, 27).
Patients may be less likely to stick to chronic regimes that do
not offer definitive symptomatic improvement as adherence
to prostaglandin eye-drops were lower than to cardiovascular, oral anti-diabetic or oral treatment for osteoporosis
(26). The adjusted odds ratio of compliance with oral antidiabetics versus topical prostaglandin analogues was 17.6: 2
(26). This may be related to the effect of the disease on
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lifestyle, resulting in its level of importance to the patient. In
the index study, there was no statistical difference in compliance levels between patients with good vision versus
patients with low vision.
Eighty-six per cent of the patients knew their diagnosis
which was in keeping with studies by Kosko et al and Stryker
et al which were predominantly in a Black population
(27, 28). However, only 22% of patients in the present study
understood their diagnosis. The patients who understood
their diagnosis were 1.13 times more likely to be compliant
than those who did not, as noted in other studies (27, 28).
Studies have shown that patients were less compliant if < 50
or ≥ 80 years, African American, higher depression levels and
lower income (13, 29). However, other studies showed
similar compliance between Caucasians and AfricanAmericans (27, 30−32).
In the present study, higher levels of compliance
occurred in females, patients ≤ 60 years old and patients in
their first 5 years of attending the eye clinic but these were
not statistically significant. Older patients may have a lower
compliance due to lack of family support, reduced vision or
problems with manual dexterity, coordination, comprehension or memory; however, this was not assessed in this study.
Patients who were widowed (p = 0.041) or lived alone (p =
0.042) were more likely to be compliant (31). This may be
related to the importance that the patient placed on maintaining vision and independence. Only 38.5% of patients
who had reduced vision in one eye (≤ 20/200 or log MAR
1.0) were compliant. There was no difference between the
compliance of patients with ≤ log MAR 0.5 versus those with
worse vision > log MAR 0.5. However, a review of the
literature showed a possible association of compliance with
vision, where the compliance was better if the vision was
better (22).
Anti-glaucoma agent requiring > 2 administrations per
day was a significant predictor of reduced compliance (23,
25, 33). Kass et al, in his group of patients treated with
pilocarpine, found that 15.2% of patients omitted at least
50% of the drops and 6% of the patients omitted at least 75%
of the drops (24). Norell and Granström noted that 41% of
the patients omitted at least 10% of prescribed pilocarpine in
their patient self-reporting study (33). Gurwitz et al also
showed that patients on multiple agents had an adjusted odds
ratio of 0.55 with respect to compliance versus monotherapy
(32). Monotherapy versus polytherapy did not play a significant role in the level of non-compliance in the present
study.
In the index study, the most common reason for
reduced compliance was financial in 44% of cases, with forgetfulness as a cause in 20% and eye-drops being unimportant in 12% of cases. Financial problems were listed by
24.7% of patients as their cause for non-compliance. In
another study, lower compliance level was more likely in
patients with lower incomes and educational level [Blacks
and females] (34). However, only 14.7% of that study popu-
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lation was Black. Studies may be biased if eye-drops were
supplied by the study group, hence finances would not have
been a factor (25).
Patients with secondary level education showed the
highest level of compliance (full and partial). In the present
study, only 33% of patients with a university education were
compliant, but the number in this group was too small to
further analyse. However, in the total study group, there was
no statistical difference between the level of education and
compliance as seen in other studies (31).
Forgetfulness and inconvenience were the reasons for
non-compliance in 42% of MacKean’s and Elkington’s study
population (30). That study showed that younger patients
were more likely to know their diagnosis, be better educated
and of a higher social class than those that did not know their
diagnosis. Gender, severity of visual field loss, length of
time of diagnosis and knowledge of the disease mechanism
did not have any effect on compliance (30). Situational factors such as lack of support, major life events, being away
from home and changes in routine can also cause reduced
compliance in 49% of cases (10). Side effects affected compliance in 6% of patients in the present study. In the GAP
Study, patients who spontaneously reported the adverse
effects of stinging and burning were more adherent to their
medications than those who did not report it (35). Therefore,
this and hyperaemia can be used as markers for adherence to
the drug.
Although gender, educational level, time attending the
clinic, knowledge and understanding of the disease were not
associated with statistically significant factors for compliance, financial constraint has been an issue for noncompliance in the present study. In Jamaica, although most
of the glaucoma eye-drops are subsidized by the National
Health Fund, there is still a problem with compliance.
The GAP Study showed that patients had a poor
adherence to the medication if they had a passive ‘doctor
dependent’ role in learning about glaucoma and if they were
not concerned about visual loss. Also, patients who were less
adherent to their regimens were less satisfied with their
doctor-patient encounter.
It is important to detect and address non-compliance
amongst glaucoma patients. The importance of the eye-drops
can be improved by patient education; however, this alone
may not be sufficient and may require communication skills
and understanding of patient beliefs, attitudes and behaviour.
A patient centred communication with verbal encouragement, empathy, reinforcement, written instructions and
involving the patient have been shown to improve
compliance (34−36).
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APPENDIX
Questionnaire used for the study
GLAUCOMA AUDIT April – May 2005

