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Purpose: While missed patient appointments reduce clinic efficiency and limit effective resource allocation, factors predictive of “no shows” are poorly understood in radiation oncology.



Methods and materials: A prospective data registry of consecutive patients referred for initial consultation from October 2,018 to April 2022 was reviewed. Demographic characteristics recorded included age, gender, race, language preference, living situation, and insurance status. Zip code data linked to a patient’s residential address was used to determine socioeconomic status (SES) based on publicly available data on median household income. No show encounters were defined as all encounters where the patient failed to cancel their visit and did not sign-in to their scheduled appointment. Descriptive statistics were presented to identify factors predictive of missed appointments.



Results: A total of 9,241 consecutive patients were referred and logged into the database during the 4-year period, of which 5,755 were successfully scheduled and registered. A total of 523 patients (9%) failed to show for their appointments. Missed appointments were associated with low-income status, homeless living situation, and Black or Latino race (p < 0.05, for all). The proportion of White, Latino, Asian, and Black patients who missed appointments was 6%, 14%, 9%, and 12%, respectively (p < 0.001). Patient characteristics independently associated with higher odds of appointment non-adherence included low-income status ((OR) = 2.90, 95% CI (1.44–5.89) and Black or Latino race [(OR) = 3.31, 95% CI: 1.22–7.65].



Conclusions: Our results highlight the influence of demographic, financial, and racial disparities on proper health care utilization among patients with cancer. Future interventions aimed at reducing appointment no shows could channel resources to the at risk-populations identified in this analysis, improving access to care, and optimize clinic efficiency.
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Introduction

Providing affordable, inclusive, and timely access to healthcare represents a cornerstone of any society. As health systems continue to develop methods to improve workflow efficiency, the optimization of resource utilization takes on greater importance. Missed appointments thus represent a significant barrier to quality of care as the negative effects are not just limited to the individual but have repercussions on the population as a whole. While “no-shows” have a direct impact on the continuity of patient care, they also contribute to unnecessary expense and wasteful spending given that the resources allocated and unused could have been more efficiently spent elsewhere. Indeed, the financial implications of missed appointments have been well-established in a variety of practice settings (1–3). Moreover, missed appointments also lead to wait times for other patients down the queue that could have been possibly avoided. These considerations are particularly germane in oncology care given the enormity of the costs traditionally associated with care, as well as the demonstrated importance of initiating and completing treatment in a timely fashion. A systematic review and meta-analysis of 34 studies across 7 cancer types pointedly showed that every month delay in starting treatment was associated with an approximate 10% increase in mortality (4). Notably, some of the most pronounced detrimental effects were seen in patients referred for radiation therapy. Although some investigations have attempted to identify predictors of missed appointments in healthcare, these have generally focused on primary care or non-oncology specialties (5–9). Additionally, the findings have been relatively inconsistent with age, insurance status, and ethnicity cited as possible influential factors. The purpose of this study was to therefore evaluate factors which might be predictive for missed appointments among patients referred for radiation therapy.



Methods and materials

From October 2018 to April 2022, patients referred to the Department of Radiation Oncology at the University of California, Irvine, School of Medicine were inputted into a commercially available, enterprise-based electronic medical record system (Epic Systems, Inc. Verona, WI) for assignment to physicians for initial consultation. This information was used to prospectively populate a customized registry using data dictionaries and included fields allowing for the collection of patient-specific demographic and disease characteristics. Only patients with a known diagnosis of cancer were included. Population-based data were categorized using standard nomenclature in accordance with that determined by the United States Census Bureau (10). Race was based on self-identification and officially recognized 5 racial categories (White, Black, Asian, American Indian, Native Hawaiian/Pacific Islander). Zip code data linked to a patient’s residential address was used to determine socioeconomic status (SES) based on publicly available data on median household income (11). SES was subsequently categorized into 4 designated quartiles which correlated with income level (low, medium-low, medium-high, and high). Insurance status was classified into public versus private. Patients were deemed non-English speaking if requiring translator services including the reliance on family or other personnel for direct communication with providers.

The scheduling protocol during the time frame of the study was standardized such that each morning before 8:00am, all pre-authorized referrals collected from the prior overnight hours were compiled at a daily huddle at which time a designated intake team contacted patients via telephone for scheduling. Schedulers were instructed to leave voice messages in the event that initial contact was unsuccessful. Clinic slots were available in 1 h increments from 8am to 5pm, with one hour generally blocked for the lunch hour. Every attempt was made to accommodate the request of the patient for scheduling at a specific time. Referrals that arrived subsequently throughout the day, whether from the electronic health record system or via direct contract from referring physicians or patients were scheduled as they arrived. Once an appointment was confirmed, no separate reminders were issued to patients.

For the purpose of this study, a patient “no-show” referred to a missed patient appointment wherein the patient was scheduled, did not appear for the appointments, and made no prior contact with the clinic staff outside of 24 h from the appointment. During the time course of this study, attempts were generally made to re-schedule and/or to elucidate the reasons for the missed appointment, which were then documented in the registry. Whether or not a patient ultimately re-scheduled did not factor into the initial no-show rate. Patients who either refused consultation or informed the staff they would call back to schedule but never did were also included. To adjust for possible effects of the Covid-19 pandemic, virtual versus in-person appointments were also analyzed separately. This analysis focused specifically on new consultation appointments and thus did not include follow-up visits.

Descriptive frequencies of demographic and SES characteristics associated with patient “no-shows” were assessed. Categorical variables were compared using chi-squared statistics for frequency and proportions. Continuous variables were presented as means and compared using t-tests. The significance level was set at 0.05 for all analyses. To investigate correlates of appointment non-adherence, multivariable logistic regression analyses were performed assessing for age, sex, employment, insurance, and socio-economic status. Given the potential class imbalance in events across variables, standardized oversampling techniques were employed to verify the findings of the logistic regression. This study was approved by the local Institutional Review Board.



Results

A total of 9,241 consecutive patients were referred and logged into the database during the 4-year period, of which 5,755 were successfully scheduled and registered. The remaining patients were not seen in consultation and either declined to be treated and/or seen in consultation, or alternatively, received radiation therapy elsewhere. Primary disease sites were breast (N = 1,399), prostate (N = 1,054), head/neck/skin (N = 759), lung (N = 601), gastrointestinal (N = 574), gynecologic (N = 408), central nervous system (N = 297), hematologic (N = 103), other/miscellaneous (N = 560). The data capture completion rate for all tabulated entries was 100%. The median age of the patients scheduled for consultation was 55 years (range, 17–101). Gender was 2,992 male (52%); 2,763 female (48%); Race was 3,165 White (55%); 1,058 Latino (18%); 1,020 Asian (18%); 461 Black (8%); and 51 Native American/Pacific Islander/Other (1%). Nine hundred and forty patients (16%) were non-English speaking. A list of all socioeconomic variable included in the analysis is outlined in Table 1.


TABLE 1 List of socioeconomic variables analyzed.
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A total of 112 zip codes were used to classify patients into 4 categories of 28 zip codes each to create quartiles for the purpose of analyzing SES. Using the census data, the median household incomes associated with each zip code ranged from $27,683 to $475,757 (mean, $78,570). The four created quartiles were disturbed as follows: low, below $49,999; medium-low, $50,000–$78,570; medium-high, $78,571–$101,999; high, $102,000 and above.

Among the 5,755 patients scheduled for initial consultation, a total of 523 patients (9%) failed to show for their appointments. Among these 523 no-shows, a total of 267 patients (51%) notified the staff within 24 h prior to the scheduled appointment; the other 256 patients (49%) failed to show without notice. A total of 89 no-show patients were successfully re-scheduled among the 523 (17%). Figure 1 illustrates a flow diagram of the 9,241 patients referred. There was no difference in the missed appointment rate based on whether a patient was scheduled for a virtual or in-person appointment (p = 0.51). Four hundred and sixty-nine of the 5,210 patients (9%) were non-adherent to their in-person appointments compared to 54 of 545 (10%) of patients scheduled for virtual consultations (p = 0.49).


[image: Figure 1]
FIGURE 1
Flow diagram of patients.


As illustrated in Table 2, the distribution of unadjusted patient characteristics varied across the categories of appointment keeping for those who kept and missed appointments. Missed appointments were associated with low-income status, homeless living situation, and Black or Latino race (p < 0.05, for all). Two hundred and two of the 1,431 patients (14%) in the lowest quartile SES were “no shows” compared to 321 of the 4,003 patients (8%) in the non-lowest quartile SES group (p < 0.001). Forty of 120 homeless patients (33%) missed appointments compared to 483 of the 5,222 patients (9%) who were not homeless (p < 0.001). The proportion of White, Latino, Asian, and Black patients who missed appointments was 6%, 14%, 9%, and 12%, respectively (p < 0.001). The distance from residence to facility, as measured in miles as a continuous variable, did not predict for missed appointments (p = 0.19).


TABLE 2 Number of patients who missed and kept their scheduled appointments.

[image: Table 2]

Table 3 presents results of a multivariable logistic regression analysis demonstrating the association of several factors with appointment non-adherence after adjustment for potential confounders. Patient characteristics independently associated with higher odds of appointment non-adherence included low-income status ((OR) = 2.90, 95% CI (1.44–5.89) and Black or Latino race [(OR) = 3.31, 95% CI: 1.22–7.65].


TABLE 3 Multi-variate analysis of potential factors for missed appointments.
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Discussion

The results of the present study highlight the pronounced socio-economic and racial disparities that exist in accessing tertiary-based oncology treatment. Our findings, obtained from a prospective registry of cancer patients referred for radiation therapy, pointedly demonstrate that certain segments of the population are at higher risk for missed appointments. While the specific reasons are speculative, the implications with respect to health equity are profound given that these same groups have been consistently shown to have inferior survival from their disease.

Numerous studies have attempted to evaluate how race and ethnicity contribute to uneven access to health care (12–14). One study suggested that culturally diverse patients miss medical appointments primarily due to a perceived disrespect for their beliefs and lack of understanding of scheduling systems (12). Another showed that minority patients sometimes were unable to attend appointments with specialists due to transportation and challenges related to taking time off work (13). These data suggest that patients from underserved backgrounds often work jobs with less flexible scheduling which forces them to choose between skipping a medical appointment or work (14). More simplistically, this could also be viewed as a choice between going unpaid or making a medical appointment. Regardless of the specific reasons, the impact that social determinants of health have on access warrant continued study.

In one of the most robust studies to date, Sotudian et al. used a dataset of 9,970 patients and 36,606 to develop linear and non-linear models to identify predictive variables for missed breast imaging appointments (15). Among the 57 potentially impactful variables analyzed, the investigators found that those related to social determinants of health including housing insecurity, difficulty paying utility bills, and family caretaking were among the strongest in predicting for “no shows.”

Additionally, the concept of financial toxicity in healthcare has been increasingly identified as a powerful detriment on quality of care (16). High out-of-pocket patient costs and the potential lost income from absenteeism are well-documented care access barriers (17). From a practical standpoint, when patients cannot afford medical care or find themselves choosing between medical care and paying for other utilities like rent, mortgage, or food, they often go without healthcare access. Financial toxicity is especially relevant in radiation oncology due to rising costs associated with expensive technology and the weeks required for treatment. Studies have shown that with a diagnosis of cancer, the risk of bankruptcy and/or home foreclosure increases significantly (18).

Although insurance status was not shown to be predictive of missed appointments, its role in enabling access to health care and to protect families from high medical costs is also germane as patients from disadvantaged backgrounds have faced longstanding disparities in health coverage that contributes to differing barriers to access. While the Affordable Care Act created new health coverage options that helped to narrow these disparities, studies have shown that Black and Latino individuals continued to lag with respect to health insurance coverage compared to their Caucasian counterparts (19). The higher rates of uninsured among these groups largely reflects more limited rates of private coverage among these groups which was consistent with what was seen. While Medicaid expansion helped fill the gap in private coverage for people of color, they do not fully offset the difference (20).

On the most basic level, when patients miss appointments, continuity of care is interrupted; as a result, cancers might not be effectively monitored nor treated, and the risk of complications from neglect increases. Additionally, the phenomenon of up-staging (i.e., progression of disease to more advanced stages) has been well-described and is one reason why underrepresented minorities may have higher mortality rates from cancer (21). Studies have shown that even short delays in initiating treatment for cancer adversely affects survival (21–23). From a radiobiological standpoint, tumor cells have the potential to grow into more hypoxic and resistant phenotypes with delay (24). When a patient ultimately then decides to initiate treatment, more resources may then be required. For instance, a patient who may have been potentially curable with radiation therapy alone now may require higher doses of treatment as well as possible chemotherapy. Additionally, patients sometimes will then use the emergency room as their point of entry into oncology care (25).

It’s also important to realize that every missed appointment causes logistical issues for the healthcare system. While the absent patients see their condition worsen, those absences simultaneously cause a delay in care for others. The result is a massive underutilization of resources leading to increased expenses. Indeed, much has been made about the economic effects of patient “no-shows” on the health care system (26–28). Data has shown that missed appointments cost the US health care system more than $150 billion a year and individual physicians an average of $200 per unused time slot (29, 30). Given the vast expense of maintaining and operating a radiation oncology practice, underutilization of resources is relevant.

The human element cannot be underestimated. Medical appointments can routinely conjure up emotions of fear and despair that can be exacerbated in certain underserved communities. Studies have shown that the high no-show rates with some medical services might be due to anxiety and perceived discomfort, particularly with the onset of the pandemic (31). A lack of trust, which can compound the fear of having to navigate a complex system has also been shown to be prevalent among the underrepresented. For instance, the sentiment that the health system is designed to serve White individuals and is not as welcoming to underrepresented populations still exists (32). In our multivariate model, we found that race even surpassed SES as the most significant social determinant which predicted for missed appointments, suggesting that deeply rooted, historic causes related to culture may underlie these findings.

One of the major limitations of this paper is that the exact reasons for “no-shows” could not be determined. While follow-up phone calls were routinely placed to patients who missed appointments, the explanations often could not be extracted and/or were not documented. The reliance on zip code data to define SES was also imperfect and could misrepresent a patient’s actual income status and/or educational level. The latter is especially important as studies have consistently shown that access improves as one’s education rises. Further, we were unable to show how these access disparities affected such endpoints related to cancer outcomes. Others, however, have documented the link between access and survival (33). Finally, given the relatively limited size of this analysis, our goal was not to develop a predictive model for clinical use but rather to engage in hypothesis generation. Future work will focus on the construction of a practical framework which may have operational utility. Additionally, qualitative research methods might be suited to understand the reasons for missed appointments with more granularity such that interventions could be developed to improve patient compliance.

The results of the present series are particularly instructive because they illustrate how social determinants of health potentially impact access to radiation oncology services. Notably, significant barriers were identified for patients of underrepresented ethnic backgrounds and lower income in keeping appointments for higher-level oncology care. While the reasons remain speculative, efforts to ensure that care is equitable and culturally competent must be improved so that the playing field for disadvantaged communities is levelled. This will require engagement from all stakeholders and the appropriate resource allocation to address issues related to transportation, employment, and coverage, among others. Previous work has suggested that such initiatives as open access scheduling, extended clinic hours, and electronic communication have the potential to improve compliance to outpatient appointments (34). The development of multi-disciplinary clinics, where patients can see multiple providers simultaneously, has also been shown to enhance coordination and lead to less delays in initiating care (35, 36). Several studies also have recently demonstrated how artificial intelligence could be useful to identify those at risk for missed appointments and potentially establish targeted strategies for improvement (37, 38). Regardless, community-based, culturally tailored educational programs including the development of financial navigation and patient-assistance programs will be important to address the challenges facing vulnerable populations.



Conclusions

The influence of demographic, financial, and racial disparities on proper health care utilization among patients with cancer is significant. Future interventions aimed at reducing appointment no shows could channel resources to the at risk-populations identified in this analysis, improving access to care, and optimize clinic efficiency.
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80 (67)

Other/unknown

92 (12)

703 (88)

Age (p=051)

<50

160 (9)

1690 (91)

51-64

177 (9)

1751 (91)

65+

186 (9)

1791 (91)

Gender (p=047)

Male

280 (9)

2712 (91)

Female

243 (9)

2520 (91)

Insurance (p=0.72)

Public
Private

300 (9)
223 (9)

3013 (91)
2219 (91)
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