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Abstract

Purpose: To investigate the association between neighborhood-level characteristics and 

attendance for a free eye disease screening

Patients and Methods: The MI-SIGHT program is conducted in two community clinics in 

Southeastern Michigan. Participant-level demographics were extracted from electronic health 

records. Neighborhood level-characteristics including Area Deprivation Index (ADI), median 

household income (HHI), percent of households with >30% rent burden, percent of households 

without vehicles, percent of households in subsidized housing, and energy burden were obtained 

from the Wisconsin Neighborhood Atlas and the United States census. Logistic regression was 

used to model the probability of clinic visit attendance, which was the main outcome measure.

Results: 1431 participants were scheduled for screening appointments between July 2020 to 

November 2021, with a no-show rate of 23%. Individuals lived an average of 7.7 miles from 

each clinic (SD=8.1) and in neighborhoods with a mean ADI of 6.8 (SD=3.2, 1–10 scale where 

10 is the most deprived). After adjusting for age, sex, race, and ethnicity, participants from 

neighborhoods with higher deprivation were more likely to have missed clinic visits. For example, 

there was an 8% higher odds of missed clinic visits for every 1-point increase in ADI (odds 
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ratio, OR=1.08, p=0.020) and an 18% higher odds of a missed visit with every 10% increase in 

households without a vehicle (OR=1.18, p=0.013).

Conclusion: Higher neighborhood-level poverty was associated with greater odds of missing 

a free eye disease screening appointment after adjusting for individual characteristics. Increased 

neighborhood-level resources are likely needed to bolster engagement in preventive eye care.

Precis: Higher neighborhood-level poverty is associated with greater odds of missing a free eye 

disease screening appointment, underscoring the importance of community-based interventions to 

address upstream social determinants of health.
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Introduction

Missed medical appointments have repercussions for both individual-level and community-

level health. The frequency of missed clinic visits, also known as clinic absenteeism, falls 

within the wide range of 12–80%, and varies with medical specialty, location, time of 

year, clinic setting, patient volumes, and clinic wait times.1–8 Missed appointments not only 

impact individual patient health, but also affect the health of others who may have able 

to access care sooner during the unused time slot. In addition, the economic burden of 

absenteeism on the healthcare system is profound; it is estimated that $50 billion is lost 

in the United States (US) on missed clinic appointments annually.9 Unfilled appointment 

times are a substantial problem for maintaining the economic viability of outpatient clinics 

in communities with scarcity of healthcare resources.9

Rates of vision impairment and blindness are increasing, and yet rates of missed clinic 

visits to prevent and treat eye disease remain high.10 In 2020, 160.7 million people in the 

working age population, or 3.3% of the total workforce, were either blind or had severe 

visual impairment, leading to a $410.7 billion loss in societal productivity and purchasing 

power.11 Beyond a person’s work-life, vision impairment impacts a person’s independence 

and ability to drive, read and perform activities of daily living.11–14

Published rates for missed eye clinic visits fall between 15–30%,15–19 and are even higher 

(up to 46%) among people with glaucoma, for whom there is a need to chronically monitor 

and adjust treatments to preserve vision.20–22 Previous studies have found that demographic 

factors, including younger age, lack of insurance, and identifying as Black or Hispanic are 

risk factors for missing clinic visits.16,22–26 In a five-year retrospective analysis of an eye 

clinic population in Detroit, MI, Khambati et al. found that older age, male sex, non-January 

appointment month, longer physician-patient history, Caucasian race, retina specialty, and 

clinic location were all significantly associated with appointment attendance.22 Additional 

qualitative and quantitative studies have noted poor health, poor communication between 

offices and patients, lack of transportation, large lead times before appointments, low health 

literacy, forgetfulness, fear of medical professionals, lack of support, and childcare-related 
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issues as barriers to attending clinic visits. These barriers are not social risk factors that are 

routinely recorded on clinic intake forms.15,16,19,24,27–29

The purpose of this study was to determine if neighborhood-level social risk factors, 

independent of individual demographic factors, were associated with missed clinic visits 

in a free glaucoma and eye disease screening program. Understanding whether and which 

neighborhood-level social risk factors are related to missed clinic visits could help inform 

policy on how to improve eye care utilization specifically and health care utilization more 

broadly.

Methods

Data Collection

The Michigan Screening and Intervention for Glaucoma and Eye Health through 

Telemedicine (MI-SIGHT) Program is a demonstration project funded by the Centers 

for Disease Control and Prevention (U01 DP006442) to use telemedicine and community-

engaged research methods to detect and treat glaucoma and eye disease in communities 

with high proportions of people at high risk for eye disease. High risk populations include 

people living with low income and people who identify as Black or African American or 

Hispanic or Latino.30–32 Participants were recruited from two community-based health care 

facilities, a free clinic in Ypsilanti, Michigan (Hope Clinic), and a federally qualified health 

center (FQHC) in Flint, Michigan (Hamilton Community Health Network). Both clinics 

have a 40-year history of providing services to surrounding communities with high levels 

of poverty and large minority populations. In Flint, 57% of residents identify as Black 

and 5% identify as Hispanic or Latino and in Ypsilanti 27% of the residents identify as 

Black and 6% identify as Hispanic or Latino.33 Moreover, the median household incomes 

in Ypsilanti and Flint, MI are $40,256 and $32,358, respectively, compared to the national 

median household income of $69,021.33

The MI-SIGHT program participants included community residents 18 years or older 

who were interested in undergoing a free eye health exam. Study coordinators contacted 

patients referred for eye care by their primary care providers at the community clinics, with 

additional outreach to the wider community, guided by the MI-SIGHT Community Advisory 

Board.34 Community outreach strategies included placing 11,000 flyers in the community 

clinics, neighborhood food banks, low-income senior housing buildings, barbershops, and 

churches. Participants were given extra flyers to share with friends and family. Advertising 

was done on local buses, local radio, local health fairs, and community access television. 

Exclusion criteria, as determined by an initial screening intake, included: 1) significant eye 

pain; 2) sudden decrease in vision in the past week; 3) binocular diplopia (double vision in 

both eyes); 4) cognitive impairment; 5) pregnancy; 6) current incarceration; or 7) planning 

to move outside of driving distance to the clinic within the next 6 months. Exclusion criteria 

was chosen to exclude individuals thought to be better served by a visit to an eye doctor 

rather than an eye disease screening program. Verbal consent to attend an in-person free eye 

screening visit through the MI-SIGHT program and participate in the study was obtained 

prior to scheduling the study visit.
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Specifics of the telemedicine based glaucoma screening program have been previously 

described34. In brief, each participant underwent a complete ophthalmic examination by 

a trained ophthalmic technician including refraction and visual acuity testing, intraocular 

pressure measurement, fundus photography, and optical coherence tomography images. 

Results are subsequently reviewed remotely by a trained University of Michigan (UM) 

ophthalmologist for management and follow up recommendations. The MI-SIGHT program 

also offers low-cost glasses starting at $12 from an on-line retailer alongside health 

care navigation support to obtain recommended follow-up care with an appropriate eye 

care provider. This study was reviewed and approved by the UM Institutional Review 

Board (HUM00169371) and adheres to the tenets of the Declaration of Helsinki. The 

clinical trial portion of this study, not discussed herein, is registered at Clinicaltrials.gov 

(NCT04274764),

Participants in this cohort were enrolled between July 28, 2020 and November 11, 2021. 

When participants accepted an in-person eye screening appointment through the MI-SIGHT 

program after discussion with the study coordinator, they were registered as patients at 

the UM so that the university’s electronic health record (EHR) and picture archiving and 

communication system (PACS) could be used for data and image storage and transmission. 

Participants received reminders a few days prior to the scheduled appointment via text 

or phone call which was repeated until the participant confirmed his or her upcoming 

appointment. Reminder strategies using a combination of phone calls and texts were the 

same between the FQHC and free clinic. Attendance data for the scheduled appointment was 

collected.

Study Measures

Individual Variables—When participants were registered, age, self-identified sex at birth, 

self-identified race and ethnicity, and home address were collected in addition to information 

regarding exclusion criteria. For each participant, public transit data from Ann Arbor Area 

Transportation Authority and Mass Transportation Authority in Flint, MI were obtained.35,36 

Road distances between participant residence, closest bus stop from the residence, and 

clinic site were calculated using a network analysis in a geographical information system 

(GIS), ArcGIS Pro version 2.8 (Esri Inc., Redlands, CA). ArcGIS was also used to map the 

participants’ addresses at the time of the appointment to the appropriate 12-digit Federal 

Information Processing Standards (FIPS) codes.

Neighborhood Variables—The main outcome measure was attendance at the scheduled 

MI-SIGHT screening appointment. We investigated the impact of several neighborhood-

level deprivation indices on the probability of attending the screening appointment. The 

FIPS codes contain census tract and census block group numbers which were used to link 

participants to neighborhood-level characteristics. We used the 2019 census scores based 

on 2010 census block group-level to obtain the neighborhood-level deprivation measures. 

The neighborhood-level characteristics were obtained from the 2015–2019 American 

Community Survey (ACS) 5-year estimates using PolicyMap (Philadelphia, PA), a cloud-

based data analytics tool that contains thousands of community-level measures,37 and from 

the Department of Energy’s Low-Income Energy Affordability Data Tool (LEAD) tool.38 
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The 5-year ACS Survey offers the highest accuracy for tract and block level estimates 

in the periods under consideration, and are well validated, commonly used measures. 

However, if the sample size was too small to protect individuals’ privacy, ACS estimates 

are not published. Thus, certain neighborhood-level variables were not available for all study 

participants.

All studied measures were chosen a priori as proxy measures for assessing a neighborhood’s 

socioeconomic disadvantage as they have all shown to impact health outcomes. State 

Area Deprivation Index (ADI) rank was obtained from Neighborhood Atlas, which is an 

open-source online tool provided by the University of Wisconsin Madison.39 ADI is a 

aggregate of 17 indicators of neighborhood level poverty, including income, education, 

housing security, and household characteristics.40,41 The state ADI metric ranges from 1 to 

10 and the national ADI metric ranges from 1 to 100, where a higher number identifies more 

deprivation. The additional variables examined by census block group-level from PolicyMap 

using ACS data for this analysis included: median household income (HHI, in thousands 

of United States Dollars [USD]); median percentage renter cost burden (gross rent plus 

the estimated average monthly cost of utilities and fuel as a percentage of total household 

income);42 percentage of renters burdened by cost (gross rents that are 30% or more of 

household income);42 percentage of households with no vehicles;42 and average number of 

vehicles per household.42 The percentage of households in subsidized housing measured at 

the census tract level was also extracted from PolicyMap.37 Finally, the LEAD tool was 

used to obtain energy burden (the percentage of average annual household income spent on 

housing energy costs) at the census tract level.38

Statistical Methods

Participant demographics and neighborhood-level characteristics were summarized with 

descriptive statistics (mean, standard deviation [SD], median, interquartile range [IQR], 

frequency, and percentage) for the overall sample and stratified by the two clinic sites 

(FQHC and free clinic). Differences in participant characteristics between those who 

attended their scheduled in-person MI-SIGHT screening visits (attended) and those who 

did not (missed) were tested with 2-sample t-tests for continuous measures and Chi-square 

tests or Fisher exact tests for categorical measures. Significant Chi-square or Fisher exact 

tests were followed by post-hoc Holm-adjusted pairwise comparisons. Logistic regression 

was used to test the independent associations of individual-level and neighborhood-level 

characteristics with the probability of missing the clinic appointment. Model estimates are 

reported with odds ratios (ORs) and 95% confidence intervals (CIs) and presented in a forest 

plot. Holm’s procedure was performed to adjust for multiple comparisons.43,44 Statistical 

analysis was performed using R version 4.1.1 (R Foundation for Statistical Computing, 

Vienna, Austria).

Results

A total of 1,431 participants scheduled their screening visits in the MI-SIGHT program, 

including 57% from the FQHC and 43% from the free clinic between July 28, 2020 and 

November 11, 2021. Participants were on average 54.1 (SD=14.5) years old at the time 
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of scheduling their visit and 60.4% self-identified as female. Participants self-identified 

race and ethnicity were as follows: 51.4% identified as Black or African American, 36.6% 

identified as White, 8.9% identified as Hispanic or Latino, 5.1% identified as Asian, and 

6.8% identified as Other race. Participants lived on average 7.7 (SD=8.1, range=0.1 to 83.5) 

miles from the clinic they were scheduled to attend. Both clinics were accessible through 

public transport. Among participants who attended the screening visits, 4.5% (49/1101) took 

public transport. The median home to bus stop distance for these participants was 0.1 miles 

and the median home to clinic distance was 3.2 miles (Table 2).

Participant characteristics were significantly different between the two clinics (Table 1). 

Participants scheduled at the FQHC were younger than those at the free clinic (53.3 vs. 

55.2 years, p=0.012), a larger percentage were male (41.9% vs 36.6%, p=0.047), a larger 

percentage identified as Black or African American (64.2% vs 34.3%, p<0.000), and a 

smaller percentage identified as Hispanic or Latino (6.8% vs 11.9%, p=0.004). Participants 

at the FQHC lived closer to the bus stop (1.7 miles vs 6.1, p<0.0001) and traveled a shorter 

distance to the clinic than participants at the free clinic (5.5 miles vs 10.7, p<0.0001, Table 

2).

Of the 1,431 participants, 1,423 (99.4%) had address information that could be mapped to a 

FIPS code for access to neighborhood-level measures (Table 2). Of these 1,423 participants, 

0.2% to 12.7% of participants were missing some neighborhood-level measures because of 

suppressed data in ACS due to low population size. Participants lived in neighborhoods 

where the median HHI was $40,500 USD (IQR=$29,300-$63,200) and median renter 

cost burden was 31.6% of income (IQR=24.6%−43.1%). An average of 46.8% of renters 

(SD=23.8%) were cost burdened such that they paid ≥ 30% of their gross household income 

to rent their homes. In these neighborhoods, an average of 13.7% of households reported 

that they did not own a car (SD=13.4%). The average number of cars per household was 

1.5 (SD=0.5). The state ADI rank was on average 6.8 (SD=3.2) and the national ADI 

was on average 76.1 (SD=26.5). Participants lived in neighborhoods where, on average, 

5% (SD=2.7%) of households were considered energy burdened such that they spent 

approximately 5% of their gross household income on energy costs.38 An average of 7.9% 

of households (SD=10.8%) lived in subsidized housing.

Characteristics Predicting Missed Screening Visit Appointments

23.1% (n=330 of 1,431) of all study participants missed their screening visits. Many 

individual-level and neighborhood-level characteristics were significantly associated with 

missed appointments (Table 3). Specifically, individual-level characteristics associated with 

a missed visit included identifying as male (p=0.003), identifying as non-Hispanic or Latino 

ethnicity (p=0.005), identifying as Black or African American (p=0.001), and living closer 

to the clinic (6.5 miles vs 8.0 miles, p=0.006). Distances between home to bus stop (missed 

vs attended: 2.4 vs 3.9 miles, p=0.1) and between home to clinic (6.5 vs 8.0 miles, 

p=0.2) were not associated with a missed visit (Table 3). Neighborhood-level measures 

associated with a missed visit included living in a neighborhood with a lower median HHI 

($43,000 USD vs $51,000 USD, p<0.001), worse ADI (7.4 vs 6.7, p=0.001), having a higher 

percentage of households reporting that they did not own a car (16.0% vs 13.0%, p=0.012), 
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and having a higher percentage of household gross income spent on energy costs (5.5% vs 

4.9%, p=0.006).

The rates of missed screening appointments were significantly higher at the FQHC 

compared to the free clinic (29.4% vs. 14.6%, p<0.001). On average, participants scheduled 

at the FQHC were from neighborhoods with higher levels of deprivation compared to 

those scheduled at the free clinic. Participants at the FQHC lived in neighborhoods with 

a higher state ADI rank (FQHC: 8.6 vs free clinic: 4.5, p<0.001) and a higher national 

ADI rank (FQHC: 90.7 vs free clinic: 56.8, p<0.001). These participants were also from 

neighborhoods with a lower median HHI ($37,500 USD vs $63,800 USD, p<0.001), 

higher median renter cost burden (FQHC: 35.6% vs free clinic: 30.2%, p<0.001), a higher 

percentage of renters who were cost burdened (50.0% vs 42.7%, p<0.001), a higher 

percentage of households that reported that they did not own a car (16.9% vs 9.4%, 

p<0.001), a lower average number of cars per household (1.4 cars vs 1.6, p<0.001), and 

a higher percentage of households that were energy burdened (6.4% vs 3.2%, p<0.001).

Overall, after adjusting for individual-level factors (age, sex, ethnicity, and race), higher 

neighborhood-level deprivation was associated with greater probability of a missed 

appointment. Lower median HHI (p=0.005), higher ADI (p=0.020), higher energy burden 

(p=0.021), and a higher percentage of households in a neighborhood with no vehicles 

(p=0.013) were all significantly associated with a higher probability of a missed screening 

visit (Figure 1). Specifically, a $10,000 decrease in median household income was 

associated with a 10% increased odds of a missed screening visit (OR=0.90, 95% CI=0.85–

0.95, p=0.005). A one-unit increase in ADI (worse deprivation) was associated with an 

8% increased odds of a missed screening visit (OR=1.08, 95% CI=1.03–1.14, p=0.020). A 

10-percentage point increase in the percent of households with no cars was associated with 

an 18% increased odds of a missed screening visit (OR=1.18, 95% CI=1.06–1.30, p=0.013). 

Finally, for every 1-percentage point increase in households that were considered energy 

burdened, there was an 8% increased odds of a missed screening visit (OR=1.08, 95% 

CI=1.03–1.14, p=0.021).

Discussion

Of the first 1,431 participants recruited to participate in the ongoing MI-SIGHT program 

that provides free glaucoma and eye disease screening and helps participants access 

treatment and low-cost glasses, 23.1% of scheduled participants missed their appointments. 

The program purposefully was held in clinics embedded in neighborhoods with high 

levels of poverty because of the increased risks of eye disease and difficulties accessing 

high-quality eye care in this population. The median household income in our sample 

was $40,500 compared to the 2017 ACS national median income of $69,000.33 In this 

study, we found that neighborhood-level measures of deprivation including ADI, median 

HHI, percentage of households with no vehicles, and energy cost burden were significantly 

associated with an increased probability of missing the scheduled screening appointment, 

even after controlling for individual-level characteristics including age, sex, race, and 

ethnicity.
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Many previous studies have focused on individual-level characteristics that are associated 

with a higher probability of missing a clinic visit,16,22 but here we specifically focused 

on the added effect of neighborhood-level characteristics on the probability of missing a 

clinic appointment.41,45 In 2019, Chiam et al. conducted a study reviewing all new patient 

appointments scheduled in a suburban Pennsylvania clinic, and found that individuals 

living in zip codes with lower median household incomes had a higher likelihood of 

missed appointments (OR for <$35,667 USD vs. >$59,445 USD: 1.59, 95% CI 1.08, 

2.34, p<0.001).16 Similarly, a retrospective chart review of 4,598 adult patients ≥18 

years with a diagnosis of glaucoma, diabetic retinopathy (DR), or age-related macular 

degeneration (AMD) seen at Yale University identified a significant association of residing 

in a zip code with reduced median household income with a decreased probability of clinic 

attendance (OR 1.68, p < 0.0001).26 In our current study, we found that other neighborhood-

level metrics beyond HHI, including higher energy burden and ADI, were independently 

associated with an increased odds of missed clinic appointments. Like others, we found that, 

on average, lesser commute distance was related to higher rates of missed clinic visits.16 

Possible explanations for this finding may include that those who lived farther away had 

higher disease acuity, fewer eye care providers, had greater access to transportation, or had 

higher incomes compared to those who lived closer to the clinics, which were situated in 

urban downtown areas. Of note, the strongest neighborhood-level predictor was percentage 

of households with no vehicles; participants in our sample resided in neighborhoods where 

an average of 13.7% (SD=13.4) of households did not own a car, compared to a national 

average of 9.0%.46 Even still, only 4.5% of our participants used public transportation to 

attend their free eye screening visit and distance from home to bus stop or bus stop to clinic 

did not predict clinic attendance. Bus prices, convenient routes, frequency of buses, and 

safety of buses and stop locations all need to be considered beyond just availability of bus 

stops in assessing reasons for low public transport utilization.

The rate of missed clinic visits in our study, 23.0%, is higher than those reported by 

other studies investigating clinic absenteeism in ophthalmology.15–19,22 Several studies have 

shown that people requiring glaucoma care have a higher likelihood of missing a clinic visit 

compared to people requiring care for other ophthalmologic conditions.16,22 This may be 

due to the largely asymptomatic nature of early glaucoma where the focus is on prevention 

of future vision loss. Moreover, participants in the MI-SIGHT program predominantly came 

from socioeconomically deprived neighborhoods, which as we have shown here, affects the 

overall missed appointment rate. For comparison, Khambati et al. found that missed clinic 

visit rates were much lower in a satellite clinic that served a suburb with high socioeconomic 

status (Novi, Michigan, ADI = 1) compared to the missed clinic visit rate at the academic 

medical center’s main location in an urban area with high rates of poverty (Detroit, MI, ADI 

=4).22 In our cohort of participants presenting for screening appointments in Ypsilanti and 

Flint, MI, the overall mean ADI was 6.8 (SD=3.2), meaning that the neighborhoods in which 

MI-SIGHT participants lived were more deprived than 68% of neighborhoods in Michigan. 

Therefore, it is likely that the participants in this study come from more socioeconomically 

disadvantaged neighborhoods than those studied previously.

Despite the same appointment reminder strategies utilizing phone calls and text messages, 

there were significantly more missed clinic visits at the FQHC than at the free clinic (29.4% 
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vs 14.6%, p<0.001), underscoring our findings that neighborhood factors matter. Participants 

at the FQHC came from neighborhoods with lower deprivation indices. For example, the 

average state ADI rank for FQHC participants was 8.6, meaning that the neighborhoods in 

which FQHC participants lived were more deprived than 86% of other neighborhoods in 

Michigan. In comparison, the mean ADI among free clinic participants was much better, at 

4.5 (p<0.001). Using national ADI rank, FQHC participants lived in areas with an average 

ADI of 90.3 on a 100-point percentile scale, meaning that the neighborhoods in which 

FQHC participants lived were worse than 90% of other neighborhoods nationwide.

Our results contribute to the growing body of evidence that neighborhood characteristics 

affect health and health behaviors. Living in a neighborhood with a worse ADI has been 

associated with increased prevalence of adverse health and health care outcomes, including 

increased risk of hospital readmissions, poorer cognitive function in older adults, and 

worse survival with nonmetastatic cancers even after adjusting for patient income.45,47,48 

Social cognitive theory posits that neighborhood characteristics may influence health-related 

behaviors through exemplifying positive social norms such as seeing people walking and 

running outside.49 Likewise, walkable, social, and safe neighborhoods provide opportunities 

for physical activity and increased health-related quality of life, as well as decreased levels 

of stress.49 Another way to understand how physical neighborhoods impact missed clinic 

visits is through Maslow’s hierarchy of needs. Maslow’s hierarchy of needs is a motivational 

theory which centers around the fact that individuals are motivated to first achieve basic 

physiological needs that necessitate survival (such as food, shelter, security, and stability) 

before pursuing psychological needs (such as feelings of belonging or love, self-esteem, 

and self-actualization).50 Preventive healthcare activities, like participating in screening for 

silent eye diseases, is a less pressing need than adequate food and shelter. People who live 

in neighborhoods with high deprivation measures such as high ADI, high rent burden, or 

high energy burden may have little reserve for pursuing higher needs of wellness such as 

preventive eye disease screening. Through this lens, it is not hard to imagine why residents 

of neighborhoods with fewer resources obtain less ophthalmic care and are at the highest 

risk for missing clinic appointments.24,30,51,52

As part of the MI-SIGHT protocol, multiple phone calls were made to all participants who 

missed their clinic visits in order to reschedule appointments. While theoretically some 

individuals may have chosen to seek care elsewhere, we found this to rarely be the case. 

More often, based on documentation in our cancel logs, individuals missed appointments 

because they were ill, forgot their appointment due to other concerns, had transportation 

issues, or had difficulty taking time away from work. Understanding risk factors associated 

with missing clinic visits is crucial to developing strategies to address this issue. Strategies 

that have been previously utilized include reminder phone calls, automated emails/SMS/or 

phone calls or mailed reminder cards, and penalty fees.1,53,54 These strategies, however, are 

likely to have only limited success as they place all the responsibility on the individual. 

Though forgetting to attend clinic appointments is a common occurrence, in neighborhoods 

with high levels of deprivation, the barriers to attending the clinic visit go well beyond 

forgetting, thereby making reminder messages a strategy unlikely to completely solve 

the problem. Additionally, penalty fees for missed visits, which we did not utilize, can 

deter people, especially those with more limited financial means, from seeking healthcare. 
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Furthermore, one-way automated reminders do not facilitate re-scheduling appointments 

if participants are unable to make it to appointments due to last minute hurdles. In the 

MI-SIGHT program, we used a series of reminder methods, starting with a phone call two 

days prior to the appointment to give patients an opportunity to re-schedule the visit, and 

another phone call the day before the visit if the participant did not confirm the visit the day 

before. Only after the patient confirmed that they can attend the appointment do we send a 

text message reminder the day before the appointment. Using two-way communication – a 

phone call - allows participants the flexibility to reschedule the appointment if needed. The 

fact that we still had a 23% rate of missed appointments demonstrates that reminders are 

helpful, but address only one reason why people miss clinic visits for preventive healthcare.

We need to move beyond strategies to bolster clinic attendance that focus only on the 

individual and ignore upstream deterrents not under an individual’s control. Addressing 

the root of the issue through policy initiatives, such as tackling income inequality and its 

downstream effects and tackling unequal access to transportation, may help address clinic 

absenteeism. Specifically, providing more affordable, safe housing units, expanding clean 

outdoor green spaces within neighborhoods, ensuring access to healthy food, and improving 

public transportation could all aid people in coming to clinic visits for preventive eye 

care.55–58 As part of a multi-method interventional strategy, DuMontier and colleagues 

identified and interviewed a cohort of patients who had missed six or more appointments in 

an 18-month period from May 2007 to June 2008 to better understand why they missed 

the appointments. Patients cited reasons ranging from managing family obligations to 

financial struggles to emotional and physical health concerns.54 The authors then distributed 

a scripted discourse to be communicated by the receptionist to this cohort that made patients 

aware of their frequent missed appointments, described the effects on the clinic and the 

patient’s health, and negotiated a commitment from the patient to improve appointment 

adherence. They also implemented a double-booking strategy, whereby members of this 

cohort were first scheduled into a virtual visit on the same day as their clinical appointment 

to confirm their attendance. After these targeted strategies, the clinic’s rate of missed 

visits in the same cohort of patients fell from 33.3% to 17.7%. The authors posited 

that simply asking patients about their barriers to care in a respectful and empathetic 

manner improved health care providers’ understanding of their patients’ individual and 

collective issues, and subsequently decreased patient anxieties towards attending their 

appointments. This individual level intervention was highly successful, but still resulted in 

a 17.7% rate of missed clinic visits, which we hypothesize may be due to systemic barriers 

that were difficult for a person to overcome. To help address more upstream barriers, a 

community hospital-based family practice employed two social workers to connect patients 

to transportation and childcare services prior to their scheduled appointment and helped 

decrease their missed appointment rate from 25% to 7%.59 More general area-based 

strategies have been limited by inconclusive results, difficulties with sustained funding, and 

general scalability.55,60,61

Limitations of this study include its lack of generalizability as the analysis was limited to 

people who signed up for MI-SIGHT program appointments at two sites, an FQHC and 

a free clinic in southeastern Michigan. Further, we could not assess how individual-level 

economic indicators impacted participants because these variables were not collected for 
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individuals who did not come to their MI-SIGHT program visit. An area of future study 

could involve following up with individuals who fail to attend a free clinic appointment 

to elicit individual level risk factors and specific barriers to seeking care. We do not have 

specific reasons for missed clinic visits for our cohort of patients. In addition, neighborhood-

level data were extracted from national surveys based on the participants’ addresses. ACS 

data relies on self-reported outcome measures, which can lead to social desirability bias, 

and restricts data from geographic locations with smaller populations, potentially lowering 

generalizability. Lastly, the enrollment period for this study began after the lockdown period 

for the COVID pandemic ended, but was still during the height of the pandemic. While 

the effects of the pandemic on preventive care-seeking behavior would theoretically affect 

both those who came and did not come to their appointment equally as all had made the 

appointment, the impact of the pandemic on appointment attendance is not fully clear.

Conclusion

Missing clinic visits for screening for glaucoma and other eye diseases can lead to missed 

early detection of disease and downstream vision loss. In the MI-SIGHT program, a free 

eye disease detection and treatment program, missing clinic visits was associated with living 

in a neighborhood with higher levels of poverty, worse neighborhood level deprivation, and 

more people living in circumstances where it is difficult to meet basic needs including 

paying rent and having access to a car. In designing interventions to address missed clinic 

visits, most approaches include reminder systems with the underlying thought process being 

that if individuals prioritized their vision, they would come to the appointment. However, 

individual-level strategies are not enough as they fundamentally lay blame on the individual, 

rather than acknowledging the larger social barriers to healthcare utilization. Our findings 

indicate that broad, community-based interventions are needed, especially in communities 

with high rates of poverty, to address upstream social factors that impact people’s ability 

to attend clinic visits, including issues such as income inequality, access to transportation, 

childcare, eldercare, safe housing, employment and job flexibility.
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Figure 1. Logistic regression model results for the effect of individual-level and neighborhood-
level variables on the probability of missed screening appointment.
Model estimates are adjusted for patient age, sex, ethnicity, and race. Each variable is 

included in a separate model. CI, Confidence Interval; Adj, Adjusted. *P-values were 

adjusted for multiple comparison with Holm’s procedure.
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Table 1.

Participant Demographics

Overall (n=1431) FQHC (n=815) Free Clinic (n=616)

N Mean (SD) N Mean (SD) N Mean (SD) P-value*

Age (years) 1431 54.1 (14.5) 815 53.3 (13.9) 616 55.2 (15.2) 0.0117

N Frequency (%) N Frequency (%) N Frequency (%) P-value*

Gender 1419 809 610

 Female 857 (60.4) 470 (58.1) 387 (63.4)
0.0473

 Male 562 (39.6) 339 (41.9) 223 (36.6)

Ethnicity 1152 672 480

 Hispanic/Latino 103 (8.9) 46 (6.8) 57 (11.9)
0.0044

 Non-Hispanic/Non-Latino 1049 (91.1) 626 (93.2) 423 (88.1)

Race 1314 752 562

 Black/African American 676 (51.4) 483 (64.2) 193 (34.3)

<0.0001†
 White 481 (36.6) 222 (29.5) 259 (46.1)

 Asian 67 (5.1) 6 (0.8) 61 (10.9)

 Other 90 (6.8) 41 (5.5) 49 (8.7)

SD, Standard Deviation; FQHC, Federally Qualified Health Clinic.

*
Two-sample t-test, chi-square, or Fisher’s exact test with Holm’s procedure for multiple comparisons.

†
Post-hoc pairwise comparison showed significant differences in race between two clinic sites for: Black/African American (Holm-adjusted 

p<0.001), White (Holm-adjusted p<0.001), Asian (Holm-adjusted p<0.001), and Other (Holm-adjusted p=0.020).
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Table 3.

Comparison of individual-level and neighborhood-level deprivation variables between attended vs. missed 

screening appointments

Attended (n=1101) Missed (n=330)

Individual-level Variable Mean (SD) Mean (SD) Adj P-value*

Home to Clinic Distance (miles) 8.0 (8.5) 6.5 (6.4) 0.006

Home to Bus Stop Distance (miles) 3.9 (7.5) 2.4 (5.6) 0.1316

Bus Stop to Clinic Distance (miles) 4.1 (2.4) 4.2 (2.2) 0.3230

Neighborhood-level Variable Mean (SD) Mean (SD) Adj P-value

By Census Block Group

 Median Household Income (thousand of dollars) 51.0 (31.6) 43.0 (24.5) <0.001

 State Area Deprivation Index Rank 6.7 (3.3) 7.4 (3.0) 0.001

 Median Renter Cost Burden (%) 33.0 (11.0) 34.1 (10.7) 0.515

 Percent of Renters Cost Burdened 46.1 (23.8) 49.1 (23.9) 0.243

 Percent of Households with No Car 13.0 (12.7) 16.0 (15.4) 0.012

 Average Number of Cars per Household 1.5 (0.4) 1.4 (0.5) 0.183

By Census Tract

 Energy Burden (%) 4.9 (2.6) 5.5 (3.1) 0.006

 Percent of Households in Subsidized Housing 7.7 (10.8) 8.4 (10.9) 1.000

SD, standard deviation; Adj, adjusted.

*
Two-sample t-test with Holm’s procedure for multiple comparisons.
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