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adherence OR compliance OR obstacles).ti,ab. 2.Corneal Ulcer/ OR Acanthamoeba Keratitis/ OR Keratitis, Herpetic/ OR Keratitis, 
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Abstract

In this scoping review, we examine underlying causes of loss to follow-up for chronic (glaucoma) 

and acute (corneal ulcers) eye conditions using the Penchansky and Thomas access to care 

framework. We explore barriers by World Health Organization income levels and by study 

geographical location. We identified 6363 abstracts, with 75 articles retrieved and 16 meeting 

inclusion criteria. One article discussed barriers to follow-up care for people with corneal ulcers 

and the other 15 were for people with glaucoma. The most frequent barriers to care were 

affordability, awareness, and accessibility. The international studies had a greater percentage of 

studies report acceptability as a barrier to loss to follow-up. Countries with universal healthcare 

included affordability as a loss to follow-up barrier, emphasizing that cost goes beyond the ability 

to pay for direct treatment costs. Understanding and addressing barriers to follow-up care can aid 

the goal of continued care and decrease the risk of poor outcomes and vision loss.
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I. Introduction

Adherence to follow-up is a widespread issue in the field of ophthalmology and is a major 

risk factor for disease progression. Patient loss to follow-up occurs for both chronic and 

acute eye diseases and is linked to worse outcomes and increased risk of vision loss and 

blindness for conditions such as glaucoma, diabetic retinopathy, and central retina vein 

occlusion.1,10,26,37,38,41,45 The global cost of vision loss is estimated at $3 trillion, with the 

majority attributed to direct healthcare costs.12 Vision loss and blindness can impact both 

an individual’s physical health and mental health.7,23 Thus, it is essential to understand the 

reasons for loss to follow-up to improve patient care and decrease risk for preventable vision 

loss and blindness.

Glaucoma and corneal ulcers are 2 eye conditions that require substantial follow-up care for 

optimal vision outcomes. There are 57.7 million people globally with glaucoma, making 

it the most common cause of irreversible blindness.13 Glaucoma is a chronic, slowly 

progressive disease that requires routine monitoring and treatment to prevent vision loss and 

blindness. Typically, clinicians recommend visits every 3 to 6 months and more frequently 

for severe disease.36 Corneal ulcers, on the other hand, are an emergent, rapidly progressing 

eye condition that causes severe pain, red eye, and light sensitivity and can cause severe 

vision impairment and blindness if left untreated. There are 1.5 to 2 million patients affected 

by corneal ulcers annually across the globe.43 Ulcers require prompt treatment and frequent 

monitoring. Unfortunately, for both corneal ulcers and glaucoma - examples of high risk 

Hicks et al. Page 2

Surv Ophthalmol. Author manuscript; available in PMC 2024 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



acute and chronic eye diseases - many patients do not return for follow-up care, putting them 

at risk for vision loss and its related complications.6,36

Penchansky and Thomas put forward a framework to examine multifold studies 

focused on healthcare access and barriers to care.28,29,31,42 The framework includes 5 

different dimensions of access: accessibility, availability, accommodation, affordability, and 

acceptability. Saurman expanded the framework to include awareness as an additional 

dimension.32 This scoping review explored the barriers for loss to follow-up care for 

glaucoma and corneal ulcers from studies of patients in the United States and internationally. 

Glaucoma and corneal ulcers were selected to determine if there are any differences in 

barriers between chronic and acute eye conditions. Penchansky and Thomas framework and 

Saurman’s addition were utilized to examine and organize the literature.

II. Methods

The scoping review literature identification methodology followed the search frameworks 

proposed by Arksey and O’Malley and Levac and colleagues using the methods outlined 

in the JBI Manual for Evidence Synthesis: Chapter 11 - Scoping Reviews.3,19,30 A priori 

protocol was developed and reported according to the PRISMA extension for Protocols 

(PRISMA-P) and is available here: https://deepblue.lib.umich.edu/handle/2027.42/168393. 

This review was reported according to the PRISMA extension for scoping reviews 

(PRISMA-ScR). The review team followed the multi-step, iterative process for developing 

and refining the search strategy.

Search strategy:

The team worked with an informationist (KMS) to identify the target outcomes and created 

a search strategy to select potential databases, concepts, and search terms to obtain evidence. 

Two researchers (PMH, LK) reviewed search terms and results for each database and 

provided feedback on the search terms. The final MEDLINE search strategy can be found 

in Appendix 1. EndNote 20 (Clarivate, London, United Kingdom) was used to manage the 

citations and remove any duplicate articles included in the search.

Evidence selection:

The Rayyan-Intelligent Systematic Review program (Rayyan Systems Inc., Cambridge, 

MA) was used for review of citations. Article selection was based on the criteria described 

above and included a review of title and abstract, followed by a full-text review of the 

evidence. All reviewers completed a training by examining/studying the protocol developed 

for this scoping review. To evaluate interrater reliability a pilot test was conducted on 10% of 

the total articles found. Screening began once a 75% agreement had occurred between the 2 

primary reviewers on these pilot studies (PMH and LK). When completing the screening, at 

least 2 reviewers checked each source at each level (title abstract and full-article review) and 

disagreements were reconciled by consensus or by a third reviewer (PANC or MAW). After 

initial review, only one study included corneal ulcer barriers to care. Though this study did 

not examine follow-up barriers, it did examine barriers in the initial presentation for corneal 
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ulcers. Thus, we included the paper within our analysis to examine differences between eye 

conditions with and without symptoms.

Data extraction/charting: Data extracted from the articles included: author, year of 

publication, country, type of study conducted, study aims, population demographics (number 

of participants, participant age, race, ethnicity, gender or sex (study dependent), and 

location), participant diagnoses, study outcomes (e.g., barriers identified leading to loss 

to follow-up for care of corneal ulcers and glaucoma), how outcomes were obtained (e.g., 

survey, phone call, chart review, etc.), and methodology. Income group by the World Health 

Organization (WHO) classification and universal healthcare status of the countries were also 

identified.

Dimensions of barriers to healthcare: We measured and analyzed 8 different 

dimensions of barriers to care across the sources reviewed. The first five are from 

Penchansky and Thomas and include accessibility (location), availability (supply and 

demand), accommodation/adequacy (organization), affordability (financial and incidental 

costs), and acceptability (consumer perception).29,32 The sixth, awareness (communication 

and information), is from Saurman.32 After reviewing the literature, we added an additional 

1 categories to encompass all encountered barriers to care. These two categories included 

patient-level (patients could not access care due to situations that arose within their life), 

and undefined (no specific reason given) factors. Reviewers (PMH, LK, MLA) sorted the 

outcomes of all included studies and categorized them into one or more of the 8 dimensions.

III. Results

Search Results and Studies Included:

A search was conducted utilizing the search terms from Supplemental Figure 1. The search 

yielded a total of 6,363 records. After 2,059 duplicate records were removed, the remaining 

4,304 were screened by title and abstract, 75 of which were selected for full-text review. 

A total of 16 articles, published between April, 2008, and May, 2021, were included in 

this review. In accordance with the PRISMA-ScR statement,30 a flowchart and narrative 

description of the evidence selection process is presented in Figure 1. Fifteen of the 

included studies investigated barriers to follow-up among individuals with glaucoma, and 

one study investigated barriers to follow-up among those with corneal ulcers. Five studies 

were conducted in the United States, and 11 were conducted internationally. Seven studies 

were conducted in WHO high income countries, 2 in upper-middle income countries, 4 

in lower-middle income countries, and 3 in low-income countries. Three studies were in 

countries with universal healthcare. The reasons for loss to follow-up cited in each article 

are found in Supplemental Table 1. Barriers to follow-up were organized into the eight 

dimensions according to the codebook outlined in Supplemental Table 2. All included 

articles and the identified barriers in each study are summarized in Table 1. In total, the 

review identified the following number of studies that described barriers for each dimension: 

14 studies noted affordability as a barrier, 12 noted accessibility, 12 noted awareness, 10 

noted acceptability, 9 noted accommodation/adequacy, nine noted availability, eight noted 

patient-level factors, and 8 noted undefined factors as barriers to follow-up care. (Table 
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2) Table 2 includes both glaucoma and corneal ulcer studies due to the lack of studies 

for corneal ulcers, as we were not able to make definitive comparisons between the 2 eye 

conditions.

Dimensions Assessed for Review

Affordability was the most reported barrier to follow-up care in our review, present in 88% 

of studies. (Table 2) The most commonly cited reasons were related to the cost of medical 

care, specifically a lack of money and insurance.9,11,15,24,33,34 For example, a participant 

with glaucoma in Nigeria stated that the hospital asked them to pay N60,000 [about $325.00 

in 2016], and they did not have even N100 [about $0.54 in 2016], so they returned home 

without care.15 Costs related to transportation were mentioned in 25% of studies.11,16,20,40 

Insufficient income due to missed days of work was also reported.17,22,40 Affordability and 

cost barriers were present in every WHO income group level. Accessibility, the third most 

cited barrier (75%), was cited in every WHO income group, including travel time to the 

clinic, lack of an escort, and transportation (e.g., too far and number of transfers needed to 

get to appointment) (Table 2).5,9,11,16,17,20,22,33,34,39,40

Awareness was cited as many times as accessibility (75% of papers) and was present in 

every WHO income group and every U.S. study. (Table 2) Awareness barriers included 

the patient being unaware of the importance of follow-up treatment, being unaware that 

they had a follow-up appointment, and being unaware of their diagnosis.11,14,16,17,22 In 

papers that cited awareness as a barrier, 41.7% of papers mentioned that awareness was 

related to lack of staff or provider education, explanations, and communication. In a study 

from South Korea, 56.8% of study participants with glaucoma reported that they were 

“very dissatisfied” and 38.3% “dissatisfied” with the medical staff’s explanation about their 

upcoming appointments and glaucoma status.14 In South Africa, study participants reported 

a lack of awareness of the initial asymptomatic nature of glaucoma and the need for 

continued chronic therapy and follow up to avoid future vision loss.”40

Acceptability, availability, and accommodation/adequacy were reported in 63%, 56%, and 

56% of studies, respectively. (Table 2) One important aspect of acceptability was that 

participants reported that the poor doctor-patient relationship was the reason they did not 

return for care.15,24,40 One U.S. participant with glaucoma mentioned that physician’s ask 

patient questions that takes time, which physicians either do not have or are willing to 

do. In addition, a lack of professionalism in the clinic staff, dissatisfaction with the clinic 

location (e.g. safety of area where the service is provider), fear of treatment, and not feeling 

safe coming to the location to get care were also leading acceptability barriers.2,4,14,16,17,34 

Acceptability as a barrier was not reported in any of the studies in WHO low-income 

countries.11,20

Leading availability barriers included long wait times at the location for care and lack of 

available appointment times that worked for the patient’s schedule. In a study from Nigeria, 

one patient stated that they had spent the entire day at the clinic because they were seen 

after individuals that had arrived after them.2 Availability barriers were observed in all WHO 

income classifications and were not dependent on having universal health care.
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Accommodation/adequacy barriers that were most frequently mentioned included language 

barriers and difficulty taking time away from home or work and was observed in all WHO 

income classifications and was not dependent on having universal health care.16,17,22,40 A 

participant in South Africa stated, “I work on weekdays only and don’t have time to come 

to the clinic for my medications, I am afraid to ask permission because I am still new in this 

firm.”40

Patient-level factors were not an outlined dimension within the Penchansky and Thomas 

framework, but were included in our review and were each mentioned in 81% of studies. 

Patient-level factors impacting access to care were situations that arose in the patient’s life 

that prevented follow-up. Patient-level factors mentioned included illness and the inability to 

take time away from work or household responsibilities.4,14,16 Those concepts overlap with 

the dimension of accommodation and adequacy.16,17,22,40 An example of this would be the 

inability to take time away from work or home could be in either dimension because it could 

pertain to the health service in which they did not have the flexibility to change appointment 

times that would accommodate a working schedule or hours in which a parent needed 

to be home to watch their children. From the patient-level, patients may have planned to 

attend the appointment, but then they could not get the time off of work or needed to 

be at home to take care of the household. Lee and colleagues found that the patient-level 

factors of “the lack of an escort to assist patients in attending the clinic, and inability to 

be absent from work responsibilities” were barriers to attending follow up appointments.17 

Other reports mentioned activities that took priority over follow-up care including weddings 

and leisure travel.16,34 Patient-level factors also included Undefined barriers such as “other”, 

“unknown”, and “unspecified”.4,9,16,17,33 An example from Abdull and colleagues study 

in northern Nigeria stated that “many patients did not specify why they defaulted from 

follow-up, explaining that the reasons were beyond their control.”2

IV. Discussion

This scoping review mapped the current literature on barriers to follow-up for both 

glaucoma and corneal ulcers utilizing eight dimensions of access to care defined by 

Penchansky and Thomas, Saurmen, and our team. We identified 16 studies that explored 

barriers to follow-up care and of these studies, only one study, conducted in Nepal, focused 

on barriers to care for people with corneal ulcers. The other studies focused on why 

people with glaucoma did not return for follow-up care, highlighting the need for further 

research into what barriers to follow-up care exist for patients with corneal ulcers. Studies 

conducted in the United States and internationally reported the dimensions examined by the 

theoretical framework chosen for this review. International studies had a greater percentage 

of acceptability as a barrier of loss to follow-up, and United States studies reported a greater 

percentage of the remaining dimensions as barriers of loss to follow-up. Countries with 

universal healthcare included affordability as a follow-up barrier, emphasizing that cost goes 

beyond the ability to pay for direct treatment costs. In countries without universal healthcare, 

private insurance and co-pays are an additional affordability barrier to care. No countries 

with the WHO low-income designation (Tanzania and Nepal) reported acceptability as a 

barrier. In these countries accessibility of healthcare could take precedent over factors of 

acceptability.11,20,33
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Previous research has utilized the Penchansky and Thomas framework to assess barriers to 

eye care. Mohd Rosnu and colleagues conducted a scoping review on enablers and barriers 

of accessing health care services among older adults in South-East Asia.21 Two studies 

included in the review examined eye care. One study was in Cambodia and observed gender 

barriers to eye care, while the other was conducted in Timor-Leste and observed changing 

barriers over time from 2005 to 2010 for eye care services. When mapping the barriers to 

the framework, these studies identified only the acceptability dimension.18,25 None of our 

studies included countries in South-East Asia, but did include countries from other areas of 

Asia where 67% of the studies listed acceptability as a barrier dimension.14,16

This is the first review to utilize the Penchansky and Thomas framework to assess loss to 

follow-up barriers for corneal ulcers and glaucoma. Barriers for glaucoma follow-up were 

affordability, accessibility, awareness, acceptability, accommodation/adequacy, availability, 

and patient-level factors. Barriers for people with corneal ulcers included affordability, 

accessibility, awareness, and patient-level factors. Though only one study looked at these 

barriers for ulcers, few barriers may have been listed because they are usually very painful 

with acute visual effects, providing a need for them to be quickly resolved. Future qualitative 

research beyond this retrospective study can enhance the data in further understanding these 

barriers for corneal ulcer patients. Corneal ulcers are considered an ocular emergency, and 

clinics are more inclined to add ulcer patients even for a full schedule, which could be one 

of the reasons that availability was not mentioned as a barrier by those with corneal ulcers. 

Glaucoma may have had more barriers listed because it is slowly progressive for patients 

and may be seen as a health matter that can be delayed.

Affordability and cost barriers were present in every WHO income group level including 

all five U.S. studies, highlighting the universality of the barrier. Two of the 3 studies from 

countries with universal health care also listed affordability as a barrier to follow-up care for 

glaucoma. Elliot and colleagues found that 46% of participants in their study reported that 

cost and insurance concerns hindered follow-up care for glaucoma.9 Sitoula and colleagues 

observed that 22% of study participants with corneal ulcers stated that money was their 

reason for delayed care.33

Accessibility barriers highlight the need to ensure that patients have quality care within a 

reasonable distance from their homes. Health care providers are needed in more locations 

and improved access to transportation is needed to get to specialty care services.8 People 

need options outside of relying on family or friends, for example ride shares, telehealth 

visits, free shuttles, or reimbursement for travel.27,35,44 This is true regardless of WHO 

income level (high-, middle-, and low-income groups). For example, U.S. studies, a high-

income group country, listed both distance and transportation issues as a barrier. This was 

also seen in low-income group countries such as Nepal and Tanzania as well as Middle-

income group countries such as Nigeria and South Africa.

Corneal ulcers cause pain and acute vision loss, yet 27% of ulcer patients were unaware 

of the serious nature of their condition in the study conducted by Sitoula and colleagues.33 

Some participants had very little to no information about their condition. This lack of 

awareness of the severity of the condition is a barrier to care and demonstrates a need 
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for solutions to improve patient education such as patient advocates and care navigators, 

information presented at the reading level of the patient, and follow up phone calls to 

answer questions and clarify information. It is of utmost importance that patients are 

aware of the next steps in their treatment plan for their eye disease to mitigate associated 

complications. Acceptability, availability, and accommodation/adequacy of the eye clinics, 

while not observed among those with corneal ulcers, were important barriers keeping those 

with glaucoma from accessing appropriate follow-up care.

Acceptability barriers were not observed for WHO low-income category countries. 11,20,33 

With efforts that improve the quantity and quality healthcare for individuals in low-income 

countries, acceptability may present as a new barrier for patients because lack of services, 

not the quality of services, of health care services could be more of a priority for 

patients. Similarly, to acceptability, patient-level factors were not reported for WHO low 

categorization for income levels. This implies that person-level factors may be more 

prevalent when the quantity of healthcare services increases in countries and individuals 

have more resources.

Awareness barriers were observed in each WHO income category and all the studies 

in the U.S. mentioned awareness as a dimension of barriers. Awareness barriers in this 

review include unawareness of condition diagnosis, importance of follow-up, and frequency/

scheduling of appointments. A key component within the awareness domain is that is 

highlighted by this review includes the lack of education, communication, and explanation 

by the provider and medical staff. Thus, it is imperative that there is a partnership between 

the patient and the clinicians and medical staff to ensure that awareness barriers are 

addressed to prevent vision threatening eye conditions.

There are limitations to this review. First, the Penchansky and Thomas framework did not 

include dimensions to classify barriers identified for patient-level factors. Second, the results 

are subject to limitations of a scoping review including selection bias, date limitations, and 

database selection. Lastly, only one study observed barriers for corneal ulcer patients and 

included barriers for initial treatment, rather than follow-up. This study was conducted in 

Nepal, limiting the generalizability of identified barriers to other countries.

Policy changes are needed to address the identified barriers. Affordability as a barrier was 

named in the greatest number of articles. Affordability was even mentioned for studies in 

countries with universal healthcare, highlighting the multiple sources of costs outside of the 

direct cost of care including the costs of not working, the costs of travel and the costs of 

bringing a companion. Though, it is important to mention that in South Korea and India, 

where there is universal healthcare, a significant portion of healthcare is privately funded 

or provided in the private sector and though there is coverage, there may still be out of 

pocket costs due to co-pays. To obtain better eye health outcomes, resources are needed 

to help support these costs for those who cannot afford them. While affordability was the 

most prominent barrier, all dimensions of barriers to care in the Penchansky and Thomas 

framework were observed across people with glaucoma and corneal ulcers and should be 

considered in informing eye care delivery policies.
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V. Conclusion

A multidimensional approach to addressing barriers to follow-up eye care for both chronic 

and acute vision threatening conditions is needed. Multidimensional approaches are needed 

for both patients in the U.S. and internationally. Barriers to care for patients with corneal 

ulcers is understudied and should be examined in more detail in other countries to help 

inform health care delivery systems that mitigate vision loss due to loss to follow-up.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Affordability was the most reported barrier to follow-up care.

• Affordability was a barrier regardless of country income level.

• Future research should examine barriers to follow-up for corneal ulcer care 

globally.

• All dimensions of barriers to care in the Penchansky and Thomas framework 

were observed.

• Policy changes are needed to address barriers for eye care loss to follow-up.
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Figure 1. 
PRISMA flowchart for the scoping review process.
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Table 1.

Identified loss to follow-up barriers in care for Glaucoma and Corneal Ulcers.

Author / 
Year Country Affordabilitya Accessibilitya Awarenessb Acceptabilitya Accommodation/ 

Adequacya Availabilitya
Patient-

Level 
Factorsc

WHO 
Income 
Group^

Chronic Disease: Glaucoma

Lee et al. 
2013 U.S.A. • • • • • • •

Stagg et 
al. 2021 U.S.A. • • • • • • •

Murakami 
et al. 
2011

U.S.A. • • • • • • High

Elliott et 
al. 2010 U.S.A. • • • • •

Newman-
Casey et 
al. 2016

U.S.A. • • • •

Kim et al. 
2016

S. 

Korea* • • • • •

Bhargava 
et al. 
2008

U.K.* • • • •

Tshivhase 
and 

Khoza 
2020

S. Africa • • • • • • •

Upper 
Middle

Tshivhase 
et al. 
2020

S. Africa • •

Lee et. al 
2008 India* • • • • • • •

Ashaye et 
al. 2008 Nigeria • • • • •

Lower 
MiddleAbdull et 

al. 2016 Nigeria • • • •

Kyari et 
al. 2016 Nigeria • • • •

Gilmour-
White et 
al. 2015

Tanzania • • • • •

Lewallen 
et al. 
2011

Tanzania • • • Low

Acute Disease: Corneal Ulcers

Sitoula et 
al. 2015 Nepal • • • •

U.S.A., United States of America; S. Korea, South Korea; U.K., United Kingdom; S. Africa, South Africa; WHO, the World Health Organization

a
Penchansky and Thomas five dimensions framework;

b
Saurman addition to the Penchansky and Thomas framework;

c
Not listed within the framework

*
Universal Healthcare at the time of the study
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^
Countries designated within the income categories
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Table 2.

Dimension frequency and percentage by location and WHO income groups.

Dimension
Location WHO Income Group

Total 16 U.S.A. 5 Intl 11 High 7 Upper Middle 2 Lower Middle 4 Low 3

Percentage (Frequency)

Affordabilitya 88% (14) 100% (5) 82% (9) 86% (6) 100% (2) 75% (3) 100% (3)

Accessibilitya 75% (12) 80% (4) 73% (8) 71% (5) 100% (2) 50% (2) 100% (3)

Awarenessb 75% (12) 100% (5) 64% (7) 86% (6) 50% (1) 75% (3) 67% (2)

Acceptabilitya 63% (10) 60% (3) 64% (7) 71% (5) 50% (1) 100% (4) 0% (0)

Accommodation/Adequacya 56% (9) 60% (3) 55% (6) 57% (4) 50% (1) 75% (3) 33% (1)

Availabilitya 56% (9) 80% (4) 46% (5) 71% (5) 50% (1) 50% (2) 33% (1)

Patient-level Factorsc 81% (13) 100% (5) 73% (8) 100% (7) 50% (1) 75% (3) 67% (2)

U.S.A., United States of America; Intl, International, WHO, the World Health Organization

a
Penchansky and Thomas five dimensions framework;

b
Saurman addition to the Penchansky and Thomas framework;

c
Not listed within the framework
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