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Purpose: The purpose of this study was to investigate compliance with post-operative eye drops following cataract surgery among
a rural Ghanaian population.

Patients and Methods: This cross-sectional, single-site survey is a study of patients undergoing cataract surgery at the Eastern Regional
Hospital in Koforidua, Ghana during October 2022. A survey was administered 1 week post cataract surgery to assess literacy level, eye drop
adherence, instillation technique, eye drop frequency, and perceived understanding of post-operative instructions.

Results: There were 59 patients included in the analysis. Fifty-nine (100%) patients believed they administered the eye drops at the
correct time and the correct method outlined by their doctor. Fifty-six (94.9%) patients noted the tip of the drop container never
touched their eye, 2 (3.38%) noted it did more than twice and 1(1.69%) noted it did once or twice. Forty-five (76.3%) patients never
forgot to wash their hands prior to eye drop administration, 6 (10.15%) patients noted they did not more than twice, and 7 (11.9%) did
not once or twice. There was a statistically significant different in patients forgetting to administer eyedrops (p=0.018) and forgetting
to wash hands prior to eye drop instillation (p=0.0005) among patients with different literacy levels.

Conclusion: Although all patients perceived their method of eye drop administration to be correct, some had forgotten to wash hands
prior to eye drop use and had the tip of the eye drop container touch their eye. Patient education regarding eyedrop administration can
be beneficial in improving eyedrop technique and adherence. The self-reported data utilized for the study serves as a limitation. Further
investigation includes supplementing subjective, self-reported data with objective observations of patients.
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Introduction

Cataracts are the leading global cause of blindness in the world and represent a significant public health problem due to
the prevalence of subsequent preventable blindness.' In the sub-Saharan Africa region, there is high cataract prevalence
among older adults.? In Ghana, approximately 1 in 20 people aged 50 or older had a prior diagnosis of cataract and the
overall cataract surgical uptake in the country was only 48.9%.’

For patients undergoing cataract surgery, complying with the postoperative eye drop regimen and utilizing proper eye
drop administration are essential to avoiding complications. The standard of care involves use of pre-operative and post-
operative antibiotic eye drops for infection prevention and steroids or non-steroidal anti-inflammatory drug (NSAID) eye
drops for controlling post-operative pain and inflammation.* The consequence of poor compliance with eyedrops
includes endophthalmitis and cystoid macular edema, which can permanently alter vision and quality of life.” Eyedrop
instillation technique is also vital and requires manual dexterity, hand-eye coordination and proper hand hygiene.® Poor
instillation technique, such as the eyedrop tip touching the eye or ocular adnexa, can cause corneal abrasions or

contamination of the tip, increasing infection risk.’
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In glaucoma patients, the Rapid Estimate of Adult Literacy in Medicine (REALM) score, an instrument used to
measure literacy, was positively associated with the number of eyedrop refills obtained and lower frequency of eyedrops
forgotten to be instilled.®” While there has been extensive research on eyedrop administration among glaucoma patients
who are daily eyedrop users, there is limited literature on eyedrop compliance in cataract surgery patients who tend to
have limited prior eyedrop experience and poor literacy. Limited formal education has been reported to be associated
with noncompliance.'® In the rural Ghana population this study evaluated, there are varied literacy rates. The Ghana
Statistical Service reports only 55.2% of the rural population age 6 years and older are literate in at least one language
compared to the urban population, where there is a 80.6% literacy rate.'' In addition to literacy-related difficulties,
cataract patients in Ghana report high cost of surgery, lack of escort to accompany to hospital, and fear of surgery as
barriers to cataract surgical uptake.'> Health literacy, economic barriers, and cultural barriers are factors that can
propagate inequities and these social determinants of health can create eye care disparities in the population.

This purpose of this study is to investigate compliance with post-operative drops following cataract surgery among
patients with varying literacy levels at a rural hospital in Ghana. There is a considerable global health need to decreased
patients’ perceived burden of eye drop therapy, promote eyedrop adherence, and understand how to best illustrate post-
operative instructions for populations consisting of various literacy groups.

Materials and Methods

The study received approval from the Pennsylvania State College of Medicine Institutional Review Board as well as
ethical approval from the Eastern Regional Hospital of Ghana Ethical Review Committee. The study was carried out in
compliance with the Declaration of Helsinki.

The survey was created with input from two ophthalmologists, one practicing in Ghana and the other in the United
States, to achieve face validity. This was a cross-sectional, single-site survey of patients receiving cataract surgery in
a rural setting at the Eastern Regional Hospital, Koforidua, Ghana. Patients completed a self-reported survey at their
1-week post-operative appointment. Patients over the age of 18 were consented to participate in the survey if they could
understand the purpose of the study and complete the survey questionnaire. Patients unable to return to the Eastern
Regional Hospital for their post-operative appointment were excluded from the study.

Demographic information including age, gender, and literacy level were collected for all patients. Years of formal
education completed were used to evaluate literacy levels. The survey completed at the 1-week post-cataract surgery
appointment assessed eye drop adherence, eye drop instillation technique, eye drop frequency, perceived understanding
of post-operative instructions, and associated barriers to eye drop compliance. Data was collected in September 2022.
The survey included a combination of Likert-style (3-point scale with answer choices once or twice, more than twice, or
never) and yes/no response choices. Descriptive statistics and Fisher’s exact test were prepared using STATA version 18.0
(StataCorp, College Station, Texas). A p value <0.05 was considered to be statistically significant.

Results

A total of 59 patients completed the survey. The mean age of patients is 65.22 + 14.20 years. Of the patients, 23 (38.9%)
were female and 36 (61.0%) were male. Thirty-three (55.9%) patients had 9 or more years of education, 12 (20.3%) had
between 3 and 8 years of education and 14 (23.7%) had between 0 and 2 years of education.

Table 1 shows the patients’ responses to the survey questions. All 59 (100%) patients self-reported good performance
on eyedrop instillation. On additional questions surveying specific eyedrop instillation safety precautions, 7 (11.9%)
patients self-reported forgetting to wash hands once or twice and another 7 (11.9%) forgot more than twice.

Among the three groups of different education levels, there was a statistically significant difference in patients
forgetting to administer eyedrops (p=0.018) and forgetting to wash hands (p=0.0005) prior to eye drop (Table 2). There
was no statistically significant difference among the education groups in the tip of the eyedrop container touching
patients’ eyes (p=0.348), forgetting to wait 5 minutes between different eyedrops (p=0.190), and the eyedrop missing the
patients’ eyes (p=0.772).
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Table | Survey Questions and Participant Responses

Survey Questions Participant Responses, N (%)

Did you fill your eye drop prescription?
Yes 58 (98.3%)
No I (1.69%)

Did you administer the eye drop at the correct time using the
correct method, as outlined by your doctor?
Yes 59 (100%)
No 0

Have you ever forgotten to administer the eye drop(s) as outlined

by your doctor?

Once or twice 4 (6.77%)
More than twice 1 (1.69%)
Never 54 (91.5%)

Have you ever forgotten to wash your hands prior to eye drop administration?

Once or twice 7 (11.9%)
More than twice 7 (11.9%)
Never 45 (76.3%)

Have you ever forgotten to wait at least 5 minutes between

applying different eye drop prescriptions?

Once or twice 2 (3.39%)
More than twice 0
Never 57 (96.6%)

Has the tip of the eye drop container ever touched your eye?

Once or twice 1 (1.69%)
More than twice 2 (3.38%)
Never 56 (94.9%)

Has the drop ever missed your eye?!

Once or twice 3 (5.10%)
More than twice 2 (3.39%)
Never 54 (93.2%)

Table 2 Patient Perceptions of Eyedrop Instillation Performance Among Groups of Varying Literacy

Education Level

Question 0-2 Years | 3-8 Years | 9+ Years | p-value

Have you ever forgotten to administer the eye drop(s) as outlined *0.018

by your doctor?

Once or twice 2 2 0
More than twice | 0 0
Never 11 10 33
Have you ever forgotten to wash your hands prior to eye *0.0005

drop administration?

Once or twice 4 0 3
More than twice 4 3 30
Never 6 9 0

(Continued)
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Table 2 (Continued).

Education Level

Question 0-2 Years | 3-8 Years | 9+ Years | p-value

Have you ever forgotten to wait at least 5 minutes between 0.19
applying different eye drop prescriptions?
Once or twice | 0 0

More than twice |

Never 12 12 33
Has the tip of the eye drop container ever touched your eye! 0.348
Once or twice 0 0 |
More than twice | | 0
Never 13 I 32
Has the drop ever missed your eye? 0.772
Once or twice | | |
More than twice 0 0 |
Never 13 11 31

Notes: *p<0.05 determines statistical significance.

Discussion

Our study shows that all 59 (100%) patients perceived their method of eye drop administration to be correct, however 7
(11.7%) had forgotten to wash hands prior to eye drop use once or twice and another 7 (11.7%) had forgotten more than
twice. One (1.69%) patient reported the tip of the eye drop container touched their eye once or twice and 2 (3.38%)
reported this occurred more than twice. Although all patients believed their method of eyedrop administration to be
correct, many had hygiene lapses, as demonstrated by subsequent survey questions asking about hand washing, container
tip touching the eye, etc. Thus, this highlights the discrepancy between patients’ perceived technique of eyedrop
instillation and their actual practice of recommended eye drop precautions. This is similarly reflected in prior studies
examining eyedrop administration among postoperative cataract patients and glaucoma patients where patients self-
reported high performance on their ability to instill drops yet demonstrated hygiene lapses when observed by video
recording. Stone et al found that 86/139 (61.9%) patients reported washing their hands before eye drop instillation, yet on
video-recorded instillations, only 3/180 (1.7%) demonstrated patients washing their hands.'”> In study evaluating
measured and reported eyedrop instillation proficiency on cataract postoperative day 30, Liu et al found that 33/36
(91.67%) patients reported no trouble applying eye drops, 25/36 (91.67%) reported the drops did not miss their eye, and
22/36 (61.11%) reported the bottle tip did not touch their eye.'* Yet, when eye drop proficiency evaluating these 3 criteria
was observed, the researchers found only 3/36 (8.33%) correctly instilled drops.

Low literacy levels have been found to be associated with less adherence to glaucoma medications compared to
individuals with high literacy rates.” The impact of literacy levels on eye drop technique has not yet been studied in
cataract surgery patients. Our study found a statistically significant difference in patient forgetting to administer eye
drops (p=0.018) and forgetting to wash hands prior to eye drop administration (p=0.0005) among patients with groups
with different literacy levels. Evaluating education and literacy levels is particularly important in low- and middle-
income countries (LMICs) where health literacy affects health outcomes in already under resourced health systems.
Economic barriers such as eyedrop prices and affordability can also limit adherence among patients. This underscores the
need for routine patient education, and it has been found that receiving instructions on how to use eye drops is
significantly associated with a better instillation technique.'

In addition to patient education, the use of educational tools that are suited for populations with varied literacy rates
can help mitigate health disparities. For patients with poor print or oral literacy, video, audio-based tools, or pictorial
guides and involving caregivers in the patient’s care can optimize care.'® Although healthcare agencies recommend
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patient education materials should be written at a fourth to sixth grade reading level, many materials do not meet these
readability measures and makes it difficult for patients with limited literacy to comprehend."”

Topical eyedrops are an inconvenience for elderly patients who face difficulty with drop instillation due to physical
conditions associated with aging.'® As increasingly varied methods of drug delivery become available beyond traditional
topical eyedrops, there is a need to make these widely available on a global scale. Intracameral postoperative medications
are increasingly being adopted for cataract surgery due to their effectiveness in reducing postoperative endophthalmitis
and offer a solution for eliminating the barrier of postoperative eyedrops.'® However, they are not yet commercially
approved in all countries, which limits their adoption.

There are limitations inherent to the nature of this study. Given the survey is cross-sectional and patient responses are
self-reported and subjective, it is difficult to ascertain an objective understanding of eyedrop compliance and instillation
technique. This study was conducted in a rural setting where the literacy rates may differ from those of an urban
population, thus the results may not be generalizable to other settings. Further research includes comparing subjective
patient self-report outcomes with objective observations of eyedrop instillation in patients to validate self-reports and
improve data quality. A qualitative approach involving key informant interviews with patients and providers can also
help elucidate patient challenges with eyedrop administration and adherence. To our knowledge, there have not been
similar studies evaluating literacy and eyedrop adherence in other LMICs. By comparing results from this study with
those of other rural LMIC populations, this can provide further insight into the impact of literacy of eye care and health.
Additionally, a follow-up period longer than a week can help identify long-term adherence trends. We also did not collect
data on patient co-morbidities. The mean age of patients was 65.22 + 14.20 years and there is a possibility other medical
conditions associated with aging such as arthritis or neuropathy could affect the spatial awareness and manual dexterity
needed to properly self-administer eyedrops.

Conclusion

This study suggests that there is a need for measuring patients’ understanding of eye drop instructions as part of the
postoperative evaluation and validating these patient-reported outcome measures can help ensure proper drop adherence
and administration. Education regarding eyedrop instillation technique and safety precautions must be part of both pre-
operative and post-operative care and should be part of a surgeon’s checklist when preparing for a patient’s cataract
surgery. Patients can also practice using eye drops prior to surgery to ensure they are well-prepared to administer them
post-operatively. Future studies include observing patients administer eye drops, developing relevant patient education
tools, and incorporating visual teaching of proper eye drop administration technique into patient education.
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