
UC San Diego
UC San Diego Previously Published Works

Title
Social and Health Care Utilization Factors Associated With Ophthalmic Visit Nonadherence 
in Glaucoma: An All of Us Study

Permalink
https://escholarship.org/uc/item/2924187d

Journal
Journal of Glaucoma, 32(12)

ISSN
1057-0829

Authors
Wu, Jo-Hsuan
Varkhedi, Varsha
Saseendrakumar, Bharanidharan Radha
et al.

Publication Date
2023-12-01

DOI
10.1097/ijg.0000000000002300
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/2924187d
https://escholarship.org/uc/item/2924187d#author
https://escholarship.org
http://www.cdlib.org/


Social and healthcare utilization factors associated with 
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Abstract

Purpose: To characterize social and healthcare utilization factors associated with non-adherence 

with ophthalmic visits among patients with glaucoma.

Methods: Glaucoma patients in the All of Us database who completed the Healthcare Access 

and Utilization Survey were included and categorized into “visit” and “non-visit” groups based 

on visit adherence, defined by self-reported past-year encounters with eyecare providers (yes/no). 

Data regarding potential factors affecting ophthalmic visit adherence, including past-year medical 

visits, inabilities to afford healthcare, and self-reported reasons for delayed care, were extracted. 

Chi-Square tests and logistic regression were used to compare the two groups. Odds ratios (ORs) 

of visit adherence were analyzed for potential risk factors.

Results: Of 5739 glaucoma patients, 861(15%) were in the non-visit group. More participants 

in the visit group reported past-year general doctor/specialist visits (94%/65%; vs. non-

visit group:89%/49.3%; P<0.05). The non-visit group reported greater difficulty in affording 

medical care and learning about medical conditions, and higher rates of delayed/missed 

healthcare access for various concerns (P<0.05). Older age (OR=1.02[1.01–1.03]), higher 

education (OR=1.25[1.13–1.40]) and income level (OR=1.06[1.01–1.11]), not employed for 

wages (OR=1.28[1.08–1.53]), and higher healthcare utilization in general medical/specialist visits 

(ORs range:1.08–1.90) were associated with visit adherence (P<0.05). Visit non-adherence was 

associated with cost saving on medication (OR=0.62[0.40–0.97]) and delaying/avoiding seeing 

healthcare providers because of dissimilarity (OR=0.84[0.71–0.99]) (P<0.05).

Conclusions: This study builds on prior literature by identifying potentially modifiable factors 

associated with visit non-adherence and under-utilization of eyecare in glaucoma. These may 
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inform strategies to improve real-world ophthalmic visit adherence and identify patients who 

might benefit from additional support.

Precis

In a diverse nationwide cohort, lower education and income levels, cost saving on medications, 

fewer past-year medical/specialist visits, and concerns regarding dissimilarity with healthcare 

providers were risk factors for ophthalmic visit non-adherence among glaucoma patients.

Keywords

All of Us program; Healthcare access and utilization; Socioeconomic factors; Visit adherence; 
Glaucoma; Healthcare barriers

INTRODUCTION

Successful management of glaucoma relies heavily on patient adherence with medical 

instructions, including medication use and regular ophthalmic assessment.1 As vision loss 

is irreversible and often accelerates as glaucoma worsens,2 more frequent ophthalmic 

assessment is warranted as disease progresses. Depending on glaucoma severity, the 

suggested interval between visits can range from one year to as short as 1–2 months.3, 4 

While periodic evaluation is crucial in monitoring glaucoma progression, such a visit 

schedule can be inconvenient, time-consuming, and difficult to adhere to, particularly since 

patients with glaucoma may be elderly with impaired visual function.

Some prior studies have focused on medication adherence of patients with glaucoma,5–7 

while visit adherence and its barriers have not been explored to as great of detail. Regular 

visits to clinic are extremely relevant to patient outcomes,8, 9 as they provide opportunities 

for disease re-evaluation, patient-physician communication, and treatment modification. A 

recent study found that around 75% of glaucoma patients in the United States, regardless 

of disease severity, received less than 1 visual field (VF) test per year, which is far below 

expert recommendations on follow-up frequency.10 Considering the progressive course of 

glaucoma and the impact of vision loss on patients’ daily lives, it is critically important to 

assess potential barriers or risk factors affecting visit adherence in this patient group.

In this study, we examined the social and healthcare utilization factors associated with 

ophthalmic visit non-adherence in glaucoma via the nationwide All of Us database. 

Specifically, to characterize the healthcare utilization barriers to ophthalmic visit adherence, 

we utilized data from the All of Us Healthcare Access and Utilization Survey (HCAUS). 

The HCAUS provides patient-reported data on healthcare utilization status (e.g., frequency 

of past-year medical visits) and covers a full spectrum of potentially modifiable and/or 

intervenable causes of underutilization of medical resources (e.g., reasons for delaying or 

missing medical care, subjective concerns when seeking healthcare, inabilities to afford 

certain healthcare services, etc.).11–13 Exploration of these barriers may help to clarify the 

more direct causes of low eyecare utilization, predict patients with visit non-adherence, as 

well as inform individual- or system-level pragmatic strategies that may improve real-world 

visit adherence among glaucoma patients.
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MATERIALS AND METHODS

This study adhered to the tenets of the Declaration of Helsinki. All data used in the current 

study were obtained from the version 6 dataset of the National Institutes of Health (NIH) 

All of Us Research Program, which included a wide range of data from electronic health 

records (EHR), surveys, physical measurements, and biospecimen collection that can be 

accessed and analyzed using the cloud-based All of Us Researcher Workbench. To protect 

participant privacy, data in All of Us underwent de-identification and transformation prior to 

release in the database. Secondary analyses of the de-identified All of Us data are considered 

non-human subjects research, which has been confirmed by the University of California San 

Diego Institutional Review Board (IRB).

Study population

This study included All of Us participants aged ≥18 years with a diagnosis of glaucoma 

who participated in the All of Us HCAUS survey, a voluntary survey offered to all All of 
Us participants. Participants of All of Us provided written informed consent at enrollment, 

which was approved by the All of Us IRB. The diagnosis of glaucoma was determined based 

on All of Us EHR condition codes (SNOMED-23986001). Ophthalmic visit adherence was 

defined based on answers to the HCAUS question about whether the participants have seen 

any eyecare provider in the prior year (“During the past 12 months, have you seen or 

talked to an optometrist, ophthalmologist, or eye doctor?”). Only participants providing an 

answer of “yes” or “no” were included. The participants were then categorized into a “visit 

group” and a “non-visit group” based on the answer being “yes” and “no”, respectively. The 

flowchart of participants’ inclusion and categorization is shown in Figure 1.

Data collection

Demographic, socioeconomic, and healthcare utilization and access data regarding factors 

potentially relevant to ophthalmic visits were collected from the All of Us database. 

Data from the whole All of Us demographic package was included. Based on our prior 

studies,14 socioeconomic data collected included: (1) education level, (2) income level, (3) 

employment status, (4) housing and living situations, (5) marital status, and (6) health 

insurance status (see Table, Supplemental Digital Content 1). As aforementioned, we 

included data from the All of Us HCAUS, which is a nationwide survey originally derived 

from the National Health Interview Survey.15 In addition to the HCAUS, some additional 

survey items in the All of Us Social Determinants of Health Survey (SDHS) relevant to 

the analysis were also included. From these surveys, data in the following dimensions were 

included: (1) past-year medical visits, (2) inabilities to afford healthcare, (3) physical or 

functional disabilities, (4) reasons for delayed healthcare access, (5) language barriers, (6) 

subjective experience, and (7) social support. Details of HCAUS and SDHS data inclusion 

are provided supplementarily (see Table, Supplemental Digital Content 2). We analyzed only 

data items with a response rate higher than 30%, and imputation was performed for all 

variables with missingness.
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Statistical analysis

All statistical analyses were performed in a Python notebook within the Jupyter environment 

on the All of Us Research Workbench.

For comparison of characteristics between visit and non-visit groups, Chi-square testing was 

performed for categorical variables and two-sample T-tests were performed for continuous 

variables after verifying assumptions involved in parametric hypothesis testing. Per All 
of Us data sharing policies, any counts < 20 were censored and reported as “< 20” in 

the results, and the percentage was recoded as “<x%”, where x represents the percentage 

corresponding to 20 as the numerator.

Logistic regression modeling was performed to identify factors associated with visit 

adherence. In univariable models, bivariate analyses were performed to calculate the 

bivariate/unadjusted odds ratios (ORs), 95% confidence intervals (CIs), and P-values of 

the potential factors associated with better visit adherence (OR > 1) or worse visit 

adherence (OR < 1; i.e. non-adherence), defined based on past-year encounters with 

eyecare providers. For the multivariable analysis, bidirectional stepwise feature selection 

with Akaike information criterion was performed to build the best-performing multivariable 

model. The potential presence of multicollinearity was checked before the analysis, and no 

considerable collinearity (coefficient >0.8) was found among the variables. The adjusted 

ORs (95% CIs, and P-values) were then reported for variables included in the final 

multivariable model. Statistical significance was defined as a P-value <0.05.

RESULTS

Demographic and socioeconomic characteristics

A total of 5739 glaucoma patients were identified, of which 861 (15%) were categorized 

into the non-visit group based on reporting not having seen an eyecare provider in the last 

12 months. Table 1 shows the demographic and socioeconomic characteristics of the two 

groups. Participants in the visit group were generally older than the non-visit group (mean 

[SD] age 69.1 [11.8] vs. 64.8 [12.8] years), with White race (visit vs. non-visit: 74.1% 

vs. 64.6%) and non-Hispanic/Latino ethnicity (visit vs. non-visit: 91.0% vs. 81.6%) better 

represented (P< 0.05 for all). More participants in the visit group had an above-college level 

education (87.7% vs. 80.1%; P<0.05). More visit group participants were also homeowners 

(70.4% vs. non-visit group: 64.3%). In contrast, the non-visit group reported a higher rate 

of stable home concern (i.e., housing insecurity) (9.9%, vs. visit-group: 6.8%) and lower 

income levels (35.3% with income <50k, vs. visit group: 27.9%, see Figure, Supplemental 

Digital Content 3) (P< 0.05 for both). No difference in insurance status was found between 

the two groups (P=0.54).

Healthcare access and utilization characteristics

Table 2 shows the healthcare access and utilization characteristics that were significantly 

different between the two groups. Due to space constraints, most data items that did not 

reach statistical significance were not shown. Eye care visits/utilization followed overall 

medical visit utilization patterns: more participants in the visit group reported past-year 
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visits to either a general doctor (94%) or a specialist (65%), as compared to the non-visit 

group (89% and 49.3%) (P < 0.05 for both). The non-visit group reported greater difficulty 

in affording healthcare services, including follow-up care, specialist visit, and medication, 

in all questions (6.4–13.4%, vs. visit group: 4.2–9.0%) (P < 0.05 for all). Overall, there 

were no significant differences between the two groups regarding the presence of physical 

or functional inconvenience, except for the frequency of having problems learning about 

medical conditions. The non-visit group tended to report greater difficulty in understanding 

written information about their medical condition (P=0.04; Table 2). The non-visit group 

also reported higher rates of delayed healthcare access due to not being able to get time off 

work (6.7%, vs. visit group: 4.4%), not having transportation (7.8%, vs. visit group: 5.7%), 

not being able to afford co-pays (8.0%, vs. visit group: 4.0%) or deductibles (9.3%, vs. visit 

group: 4.4%), and being nervous about seeing a healthcare provider (8.8%, vs. visit group: 

6.7%) (P< 0.05 for all). For questions regarding language barriers, subjective experiences, 

and social support, most answers did not differ between the two groups. However, more 

participants in the non-visit group expressed that it was at least somewhat important that 

the healthcare providers understand or are similar to them in race/ethnicity, gender, religion/

beliefs, or native language (57.4% vs. visit group: 53.0%) (P< 0.05).

Factors associated with ophthalmic visit non-adherence

Table 3 summarizes the potential factors associated with better or worse ophthalmic 

visit adherence in glaucoma based on multivariable modeling. In the best-performing 

multivariable model, older age (adjusted OR [95%CI] 1.02 [1.01, 1.03]), higher education 

(OR 1.25 [1.13, 1.40]), higher income level (OR 1.06 [1.01, 1.11]), and not employed 

for wages (OR 1.28 [1.08, 1.53]) were associated with greater odds of eye care visit 

adherence (P < 0.05 for all). Visit adherence was also positively associated with having any 

past-year general visit (OR 1.90 [1.46, 2.46]) or specialist visit (OR 1.68 [1.43, 1.97]) and 

an increased number of past-year general (OR 1.08 [1.02, 1.14]) or specialist visits (OR 

1.14 [1.06, 1.24]) (P < 0.05 for all). On the other hand, visit non-adherence was associated 

with reporting taking less medication to save money (OR 0.62 [0.40, 0.97]) and delaying/

avoiding seeing healthcare providers because of dissimilarity (OR 0.84 [0.71, 0.99]) (P<0.05 

for both). Figure 2 summarizes the mean (95% CI) ORs of factors showing significant 

association with ophthalmic visit adherence in the multivariable model.

DISCUSSION

Using a nationwide dataset, this study examined social and healthcare utilization factors 

associated with ophthalmic visit non-adherence among glaucoma patients. One strength 

of our study was the diverse enrollment of the All of Us database,16 which included 

populations that are often less represented in biomedical research. Additionally, the HCAUS 

data include patient responses to various questions spanning across dimensions such 

as healthcare affordability, subjective perception of healthcare services and self-reported 

reasons impeding healthcare access. This enabled a comprehensive investigation of the more 

direct and potentially modifiable/intervenable causes of barriers to ophthalmic visits, rather 

than simply demographic characteristics alone. Our study may not only complement prior 

studies on other aspects of patient adherence in glaucoma,5–7 but may also provide insights 
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into future measures by physicians or policy makers to improve ophthalmic visit adherence 

and overall eyecare utilization.

In this study, the definition for visit adherence was self-reporting having at least one 

visit with eyecare providers in the prior 12 months. This corresponds to the minimum 

follow-up frequency advised for stable glaucoma by the practice guidelines.4 For patients 

with progressive or more advanced glaucoma, more frequent monitoring was recommended. 

In the study by Stagg et al.,10 as high as 75% of glaucoma patients received <1 VF per 

year. While the observed rate of visit non-adherence was lower in our study (approximately 

15%), the number was still concerning. Notably, we cannot rule out the possibility of 

an underestimated non-adherence rate due to selection bias, considering the All of Us 
participants might be more involved in healthcare, and response bias, since some participants 

might provide false positive response.17 Most importantly, such high prevalence of visit 

non-adherence, even when assessed using a relatively loose criterion, indicates this is a 

critical issue in glaucoma care deserving of more attention.

Using the HCAUS data, we were able to investigate prior behaviors of the patients that 

are potentially predictive of lower healthcare access and utilization, including visit non-

adherence. As expected, ophthalmic visit adherence in glaucoma generally follows patterns 

of past-year general doctors and other specialist visits, given patients who are more adherent 

to ophthalmic visits are also more likely to face less barriers to healthcare in general. 

Amongst all variables, having past-year general medical visit was most predictive of a 

better ophthalmic visit adherence. Clinically, this indicates information about the patients’ 

past visit history or treatment adherence, not limited to that in ophthalmology, may help to 

assess the risk of visit non-compliance in glaucoma. Moreover, recommendation of further 

ophthalmic examination by primary care physicians may help to improve ophthalmic visit 

adherence and encourage access and utilization of eyecare.

The HCAUS also enabled an in-depth investigation of self-reported reasons and the more 

direct causes of low healthcare utility and medical non-adherence, which distinguishes 

this study from other works.18–20 While our findings also support the general correlation 

between a higher socioeconomic status and better patient adherence, using the HCAUS data, 

we further showed that, in the specific context of glaucoma follow-up, financial concerns 

were prominent and directly related to poor ophthalmic visit adherence. Significantly higher 

rates of patients in the non-visit group reported having difficulty in affording healthcare 

services, as well as having voluntarily delayed or missed healthcare to save money. Notably, 

the behavior of cost saving on medication was most predictive of visit non-adherence. While 

prior studies have suggested the cost of medication as an existing healthcare barrier in 

various diseases,21–23 this finding is of particular concern in the management of glaucoma, 

given topical medication is the mainstay of treatment. Furthermore, the non-visit group 

expressed greater difficulties in getting time off work or arranging transportation to access 

healthcare, suggesting the inconvenience and lack of support from the patients’ work or 

living environment may be another issue impeding visit adherence. Although these factors 

are potentially modifiable, whether they are partially financially driven (e.g. cannot get time 

off work due to possible salary decrease and/or fear of job loss) remains to be examined.
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The aforementioned results add to the existing evidence suggesting a disparity in eyecare 

utilization associated with the patients’ financial ability,24–26 and that a worse affordability 

(higher cost) of eyecare may further increase this disparity by constituting barriers to 

medical adherence.27–29 In a study by Greig et al., disparity in income was a risk factor 

driving appointment no-shows in patients with chronic eye disease.25 Of note, a relatively 

high rate of our patient cohort was medically insured and had above-average income and 

education, suggesting the proportion of patients from more vulnerable backgrounds might be 

limited in this study. Thus, the ophthalmic visit non-adherence and eyecare barriers among 

a broader population may be even more pronounced, which underlines the importance of 

our analysis. To improve visit adherence and eyecare utilization in glaucoma, efforts to 

mitigate such financial barriers should be explored on both individual and systemic levels.30 

Although our results indicate the need for policy makers to review eyecare affordability, 

a more personalized, multi-targeted approach that help alleviate the financial burden and 

incentivize eyecare access should also be considered. For instance, the arrangement of 

free transportation and the option of flexible payment plans. Alternatively, the integration 

of telemedicine, which allows a more flexible appointment scheduling without geographic 

barriers, may also promote eyecare access in patients having difficulties attending clinic in 

person or during working hours, especially in the COVID era.31–33

Although often neglected, some patient-oriented and subjective factors that may affect 

visit adherence were also examined in our study. Interestingly, more participants in 

the non-visit group found the demographic or cultural background of their healthcare 

providers to be important, and a noticeable rate of glaucoma patients reported delaying 

or avoiding seeing healthcare provides due to background dissimilarity. While studies on 

ophthalmic patients were limited,34 it is increasingly recognized that race and religion 

discordance between healthcare providers and patients may contribute to barriers of 

care, posing challenges for the clinicians to provide competent care and establish patient-

health professional rapport.35–37 A good patient-physician relationship is often beneficial 

for patient outcome,38, 39 including in glaucoma.40 Although increasing representation 

in ophthalmology remains a systemic problem requiring efforts by governmental or 

professional organizations,41–45 there are other means to mitigate such barriers. These 

include offering alternative language options or interpreter assistance in the clinic and 

providing training on cultural competence of care to the clinical staffs. Similarly, there are 

various approaches to address other subjective concerns more prevalent in the non-visit 

group, including nervousness seeing healthcare providers or inabilities in understanding 

medical information. Using lay-man terms or visual aids in explaining ophthalmic 

conditions, offering printed information in alternative language options, and providing 

counseling on at-home eyecare can be practiced to achieve this goal.

This study has a few limitations. Potential biases of the HCAUS and of our study cohort 

have been mentioned above,17 both of which suggest more prominent healthcare barriers 

and disparity in general US glaucoma population. Moreover, as the current definition for 

ophthalmic visit adherence did not consider the higher visit frequency required in more 

severe glaucoma, a worse real-world adherence should be anticipated. Additionally, we 

could not analyze the potential impact of patient history of ophthalmic surgery. Surgical 

history was not available in the HCAUS, and survey responses regarding eye care visits 
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could not be linked to procedure codes in EHR data due to date-shifting procedures in the 

de-identification and data transformation processes conducted by All of Us. Some other 

common problems encountered in big data studies based on questionnaires include missing 

data and non-response, selection, and sampling biases.17, 46 Nonetheless, the All of Us 
program has tried to minimize them by ensuring the confidentiality of survey responses and 

a diverse enrollment, and a good survey response rates were observed for most questions 

included in this study.

In conclusion, lower education and income levels, cost saving on medications, fewer 

past-year medical/specialist visits, and concerns regarding dissimilarity with healthcare 

providers were risk factors for ophthalmic visit non-adherence among glaucoma patients 

in this diverse nationwide cohort. These results provide insights into direct causes of under-

utilization of eyecare, as well as strategies to improve real-world ophthalmic visit adherence. 

Furthermore, they may help to identify glaucoma patients who might benefit from outreach 

or additional counseling.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart summarizing the process of participants’ inclusion, cohort categorization and data 

analysis
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Figure 2. 
Forest plot showing the mean (95% confidence interval) odds ratio of factors demonstrating 

significant associdation with ophthalmic visit adherence in the multivariable model
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Table 1.

Demographic and socioeconomic characteristics of All of Us participants with glaucoma based on self-

reported eyecare visits in the prior year

Glaucoma participants (N = 5739)

Visit group, 
N = 4878 (85 %)

Non-visit 
group, 
N = 861 (15 %)

P-value

Age (Mean, SD), years 69.1 (11.8) 64.8 (12.8) <0.001

Gender (n, %) 0.23

 Male 1978 (40.5%) 330 (38.3%)

 Female 2900 (59.5%) 531 (61.7%)

Self-Reported Race (n, %) <0.001

 Black or African American 606 (12.4%) 137 (15.9%)

 White 3616 (74.1%) 556 (64.6%)

 Asian 158 (3.2%) 38 (4.4%)

 Other 498 (10.2%) 130 (15.1%)

Self-Reported Ethnicity (n, %) <0.001

 Not Hispanic or Latino 4446 (91.1%) 746 (86.6%)

 Hispanic or Latino 432 (8.9%) 115 (13.4%)

Education level (n, %) <0.001

 College graduate or advanced degree 3107 (63.7%) 461 (53.5%)

 Highest grade: College year 1–3 1173 (24.0%) 229 (26.6%)

 Highest grade: 12 or GED 426 (8.7%) 115 (13.4%)

 Less than a high school degree/equivalence or NA 139 (3.5%) 56 (6.5%)

Marital status (n, %) 0.002

 Divorced 749 (15.4%) 134 (15.6%)

 Living with partner 164 (3.4%) 38 (4.4%)

 Married 2784 (57.1%) 442 (51.3%)

 Never married 658 (13.5%) 158 (18.4%)

 Separated 78 (1.6%) <20 (<2.3%)

 Widowed 398 (8.2%) 66 (7.7%)

 NA 47 (1.0%) <20 (<2.3%)

Housing situations (n, %) 0.003

 Home owner 3433 (70.4%) 554 (64.3%)

 Home renter 1165 (23.9%) 249 (28.9%)

 Other arrangement or NA 280 (5.7%) 58 (6.7%)

Stable home concern over past 6 months (n, %) 0.002

 Yes 334 (6.8%) 85 (9.9%)

 No or NA 4544 (93.2%) 776 (90.2%)

Employment status (n, %) <0.001

 Not currently employed for wages 3192 (65.4%) 481 (55.9%)
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Glaucoma participants (N = 5739)

Visit group, 
N = 4878 (85 %)

Non-visit 
group, 
N = 861 (15 %)

P-value

 Employed for wages/self-employed or NA 1686 (34.6%) 381 (44.1%)

Annual income (n, %) in USD <0.001

 > 200k 491 (10.1%) 64 (7.4%)

 100k-200k 1032 (21.2%) 178 (20.7%)

 50k-100k 1349 (27.6%) 199 (23.2%)

 25k-50k 737 (15.1%) 142 (16.5%)

 Less than 25k 622 (12.8%) 162 (18.8%)

 NA 647 (13.3%) 116 (13.5%)

Health insurance (n, %) 0.54

 Any health insurance 4777 (98.0%) 842 (97.8%)

 Not insured 58 (1.2%) <20 (<2.3%)

 NA 43 (0.9%) <20 (<2.3%)

Footnote: Per All of Us data statistics and dissemination policy, data collapse has been performed across cells for variables initially containing a 
single cell with a count of <20, in order to prevent data triangulation and deduction.
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Table 2.

Healthcare access and utility characteristics of visit and non-visit groups

Visit group, 
N = 4878 (85 %)

Non-visit 
group, 
N = 861 (15 %)

P-value

Past-year medical visit <0.001

Past-year general doctor visit (N, %)

 Yes 4584 (94.0%) 767 (89.0%)

 No or NA 294 (6.0%) 94 (10.9%)

Total number of past-year general doctor visit (N, %) 0.005

 1–3 2452 (49.7%) 459 (53.3%)

 4–7 1364 (27.9%) 195 (22.7%)

 8–12 421 (8.7%) 64 (7.4%)

 13 or more 295 (6.0%) 32 (3.7%)

 NA 373 (7.7%) 111 (12.9%)

Past-year specialist visit (N, %) <0.001

 Yes 3172 (65.0%) 424 (49.3%)

 No 1399 (28.7%) 382 (44.4%)

 NA 307 (6.3%) 55 (6.4%)

Total number of past-year specialist visit (N, %) 0.26

 1–3 1864 (38.2%) 270 (31.4%)

 4–7 884 (18.1%) 100 (11.6%)

 8 or more 354 (7.3%) 41 (4.7%)

 NA 1776 (36.4%) 450 (52.3%)

Inabilities to afford healthcare

Prescription medicines (N, %) <0.001

 Yes 441 (9.0%) 113 (13.1%)

 No or NA 4437 (91.0%) 748 (86.9%)

Eyeglasses (N, %) <0.001

 Yes 396 (8.1%) 115 (13.4%)

 No 4097 (84.0%) 687 (79.8%)

 NA 385 (7.9%) 59 (6.9%)

Follow-up care (N, %) <0.001

 Yes 204 (4.2%) 62 (7.2%)

 No 4242 (87.0%) 733 (85.1%)

 NA 432 (8.9%) 66 (7.7%)

Specialist (N, %) <0.001

 Yes 261 (5.4%) 80 (9.3%)

 No 4198 (86.1%) 717 (83.3%)

 NA 419 (8.6%) 64 (7.4%)

Delayed filling a prescription to save money (N, %) <0.001
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Visit group, 
N = 4878 (85 %)

Non-visit 
group, 
N = 861 (15 %)

P-value

 Yes 375 (7.7%) 105 (12.2%)

 No 4400 (90.2%) 732 (85.0%)

 NA 103 (2.1%) 24 (2.8%)

Skipped medication doses to save money (N, %) <0.001

 Yes 265 (5.4%) 76 (8.8%)

 No or NA 4613 (94.6%) 785 (91.2%)

Took less medication to save money (N, %) <0.001

 Yes 270 (5.5%) 87 (10.1%)

 No or NA 460558 (93.4%) 774 (89.9%)

Used alternative therapies to save money (N, %) 0.008

 Yes 207 (4.2%) 55 (6.4%)

 No 4354 (89.3%) 755 (87.7%)

 NA 317 (6.5%) 51 (5.9%)

Physical or functional inconvenience

How often do you have problems learning about your medical condition because of 
difficulty understanding written information? (N, %) 0.037

 Never 3728 (76.4%) 612 (71.1%)

 Occasionally 741 (15.2%) 155 (18.0%)

 Sometimes 270 (5.5%) 62 (7.2%)

 Often 44 (0.9%) <20 (<2.3%)

 Always 41 (0.8%) <20 (<2.3%)

 NA 54 (1.1%) <20 (<2.3%)

Reasons for delayed healthcare access

Couldn’t get time off work (N, %) 0.003

 Yes 213 (4.4%) 58 (6.7%)

 No 4430 (90.8%) 757 (87.9%)

 NA 235 (4.8%) 46 (5.3%)

Didn’t have transportation (N, %) 0.015

 Yes 278 (5.7%) 67 (7.8%)

 No 4516 (92.6%) 765 (88.7%)

 NA 84 (1.7%) 30 (3.5%)

Couldn’t afford the co-pay (N, %) <0.001

 Yes 196 (4.0%) 69 (8.0%)

 No 4274 (87.6v) 714 (82.9%)

 NA 408 (8.4%) 78 (9.1%)

Had to pay out of pocket for some or all of the procedure (N, %) <0.001

 Yes 481 (9.9%) 122 (14.2%)

 No 3945 (80.9%) 652 (75.7%)

 NA 452 (9.3%) 87 (10.1%)
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Visit group, 
N = 4878 (85 %)

Non-visit 
group, 
N = 861 (15 %)

P-value

Deductible was too high/or could not afford the deductible (N, %) <0.001

 Yes 214 (4.4%) 80 (9.3%)

 No 4202 (86.1%) 697 (81.0%)

 NA 462 (9.5%) 84 (9.8%)

Were nervous about seeing a health care provider (N, %) 0.022

 Yes 326 (6.7%) 76 (8.8%)

 No 4392 (90.0%) 747 (86.8%)

 NA 160 (3.3%) 38 (4.4%)

Subjective experience

How important is it to you that your health care providers understand or are similar to you 
in any of these ways? (N, %) 0.038

 Not important 1351 (27.7%) 206 (23.9v)

 Slightly important 797 (16.3%) 132 (15.3%)

 Somewhat important 1220 (25.0%) 220 (25.5%)

 Very important 13685 (28.0%) 275 (31.9%)

 NA 145 (3.0%) 28 (3.3%)

How often have you either delayed or not gone to see health care providers because they 
were different from you in any of these ways? (N, %) <0.001

 None of the time 4380 (89.8%) 719 (83.5%)

 Some of the time 248 (5.1%) 81 (9.4%)

 Most of the time 42 (0.9%) <20 (<2.3%)

 Always 35 (0.7%) <20 (<2.3%)

 NA 173 (3.5%) 38 (4.4%)

Footnote: Per All of Us data statistics and dissemination policy, data collapse has been performed across cells for variables initially containing a 
single cell with a count of <20, in order to prevent data triangulation and deduction.
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