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Abstract

:

Background/Objectives: Multimorbidity, defined as two or more chronic diseases co-occurring in an individual, has been linked to elevated healthcare utilization and out-of-pocket expenses. Yet, the barriers to healthcare access due to the health profile of multimorbid adults are underexplored. This study investigates the differences in delayed healthcare due to cost among adults with multimorbidity and those with one chronic disease condition. Methods: Data from the National Health Interview Survey from the years 2016–2018 and 2020–2021 were examined. The sample included 13,439 adults with at least one of the chronic disease conditions outlined by the US Department of Health and Human Services. Logistic regression models were used to estimate odd ratios of delayed healthcare due to cost among participants. Results: Multimorbid adults were 1.29 times more likely to delay healthcare compared to adults living with one chronic disease (p < 0.01). Other influencing factors include being female, Asian, unmarried, uninsured, age, worsening self-rated health, region, and poverty threshold of 100–199%. Conclusions: Our findings highlight the disparities in healthcare success experienced by adults living with multimorbidity and indicate the need for policymakers to implement targeted measures such as subsidized costs for comorbidities to alleviate the financial burdens experienced by this population.
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1. Introduction


Healthcare delay is a significant factor influencing patients’ prognosis and disease management; therefore, examining healthcare delays among adults with chronic disease conditions is necessary to develop strategies that improve efficient disease management and positive health outcomes [1,2]. Adults living with multimorbidity, defined as the co-existence of two or more chronic diseases [3,4], are continuously burdened with higher financial costs due to their health profile, leading to delayed healthcare [5,6,7,8]. In 2018, about 51.6% of adults in the United States lived with at least one chronic disease, and over 27% were multimorbid [9]. Compared to people living with a single chronic health condition, multimorbid adults are more vulnerable and prone to health complications resulting in increased hospital admission, decreased physical activity, and even death if poorly managed, hence the need for continuous health monitoring [4,10].



Due to the increased need for consistent monitoring and increased level of healthcare utilization, multimorbid adults create financial burdens to both the healthcare system and themselves [5,6,7,8]. In the United States, 66% of the overall healthcare expenditure is attributed to the care of individuals with multimorbidity [11]. At the individual level, managing multiple chronic conditions is linked to elevated healthcare utilization and out-of-pocket expenses (OOPEs) [4,8], constituting 78% of all primary care hospital consultations in high-income countries [4]. Specifically, multimorbid adults encounter over twice the annual number of physician interactions compared to adults without multimorbidity, increasing with each additional chronic disease [12]. The relationship between healthcare utilization and the number of chronic disease conditions is nearly exponential, and this higher treatment burden places an increased financial strain on both the patient and their family [4,5,13]. Yet, the effect of this financial burden on the healthcare-seeking behavior of multimorbid adults is under-studied.



While numerous studies have explored the financial impact of multimorbidity on patients (for example, multimorbid adults were found to spend more on healthcare costs [14,15] and OOPEs compared to adults who had only one chronic disease [8,16]), there is limited research addressing the reduced healthcare access experienced by this population due to the financial burdens imposed by their health profile. Hence, the objective of this study is to fill this gap in the literature by investigating the differences in delayed healthcare needs due to cost among adults with multimorbidity in comparison to adults with a single chronic condition. The findings of this study highlight the impact of multimorbidity on delayed healthcare and provide practical, policy-focused strategies to enhance healthcare access for multimorbid adults, which aligns with the Healthy People 2023 goal to improve the health of the general population in the United States.



Having a chronic disease condition can potentially influence healthcare-seeking behavior due to financial constraints. Prior research has demonstrated that people living with chronic disease conditions such as chronic kidney disease (CKD), coronary heart disease (CAD), chronic obstructive pulmonary disease (COPD), asthma, and cancer have been found to delay healthcare due to financial limitations [17,18,19,20]. A few other studies disagree with this submission by documenting no association between chronic disease conditions and delayed medical care due to cost [1,21]; however, a study from 2012 found that among families with adults living with chronic disease conditions, even when individuals had health insurance, they were more inclined to postpone care when enrolled in high-deductible health plans (HDPDs) due to the increased financial burden associated with cost-sharing [22].



Although many adults in the United States are enrolled in a health insurance plan, the percentage of individuals enrolled in high-deductible health plans (HDHPs), which may lead them to delay healthcare, has increased over time [23,24]. HDHPs are plans with high deductibles, generally USD 1000 or more, and with lower premiums; however, enrolled participants pay more out-of-pocket before their insurance company begins to pay their share [24]. According to the Kaiser Family Foundation employer health benefits survey, in 2021, 28% of enrolled workers had an HDHP [25]. Theoretically, HDHPs were implemented to encourage more cost-conscious healthcare decisions among consumers; however, these plans lead patients to delay healthcare at the detriment of their health [23]. While the premiums on these plans appear to be cheaper, they obscure the higher OOPEs patients encounter when care is needed [26]. Low-income households were found to spend more than 20% of their disposable income on healthcare when enrolled in an HDHP [27].



Furthermore, research shows that chronic disease conditions are associated with poorer self-rated health ratings [28,29], and another study showed that older adults who rated their health poorly were more likely to delay healthcare [30]. However, while many studies have examined the financial impact of chronic disease conditions on delayed healthcare, the influence based on the number of chronic disease conditions remains unexplored. Using the National Health Interview Survey (NHIS) data, this study aims to fill this gap by examining the difference in delayed healthcare due to cost among adults with multimorbidity and adults with one chronic disease condition, thereby providing an understanding of the barriers encountered by multimorbid adults in healthcare utilization due to their health profiles.




2. Methods


2.1. Data Source


The National Health Interview Survey (NHIS) is a cross-sectional survey collected yearly with information principally based on non-institutionalized civilian population health in the United States. It is one of the primary data collection schemes by the National Center for Health Statistics (NCHS), used to observe disease trends and to monitor advancement to achieve national health objectives. The NHIS, initiated in 1957, has conducted surveys through the NCHS since 1960 to collect and examine data on a wide range of health-related topics to monitor the health of the inhabitants of the United States [31]. In the survey, geographically clustered sampling techniques, fashioned to obtain a nationally representative sample, are used to sample dwelling units each month and the data are collected continuously throughout the year via computer-assisted personal interviewing at the respondent’s home, while a telephone interview approach may be employed upon request by the respondent.




2.2. Study Populations


NHIS survey data between the years 2016 and 2021 were pooled and extracted from IPUMS to obtain a representative sample size, except for data for the year 2019, which were excluded due to incomplete data availability for the variables of interest. A total of 13,439 participants aged 18 years and older living with at least one chronic disease condition were included in this study. Out of 20 chronic diseases identified by the US Department of Health and Human Services, only 12 were available in the NHIS, of which 11 were included. Depression was excluded due to incomplete information for the years of study. Similar to other studies, this guideline was applied to produce a more standard approach to assessing the prevalence of chronic diseases [9] in the United States.




2.3. Ascertainment of Outcomes and Covariates


The dependent variable in this study is delayed care due to cost, which was measured based on a survey question asking respondents whether they “delayed medical care due to cost in the past 12 months”. Using this question, a binary variable (Yes and No) was constructed [32].



To measure the independent variable in this study, we included chronic disease conditions including arthritis, cancer, coronary heart disease, diabetes, chronic obstructive coronary disease (COPD), hepatitis, hypertension, stroke, weak or failing kidneys, current asthma, and high cholesterol. The respondents were asked if a doctor or another health professional ever told them they had any of the above-stated chronic conditions. The responses were no, yes, not in universe (n.i.u), unknown, and do not know. Based on their feedback, the respondents were classified as having either one, two, or more chronic disease conditions [9]. The covariates considered included race, sex, marital status, education, poverty threshold as a measure of wealth status, insurance status, age, region, and health status (Appendix A). The poverty threshold variable measures an individual’s income relative to the U.S. Census Bureau’s poverty threshold for the recorded year. It is a ratio that compares a person’s income to the poverty threshold and estimates the number of Americans living in poverty. People whose income falls below 100% of the threshold, are living in poverty, whereas individuals with an income above 100% are not living in poverty [33,34].




2.4. Statistical Analysis


Data analysis was conducted using Stata at different levels—univariate and multivariate. The univariate analysis involved presenting the frequency and percentages of the study variable as well as the mean and standard deviation of the age of the study respondents. At the multivariate level, binary logistic regression was employed to achieve the study objective. For the binary logistic regression, we fitted four models—Model 1 was an unadjusted model examining the differences in delayed healthcare due to cost between the multimorbid and single-chronic-condition groups. Model 2 additionally controlled for demographic factors, while in Model 3, we additionally controlled for socioeconomic factors, and, finally, Model 4 included all variables in addition to self-rated health. All analyses were weighted to provide a more accurate representation of the population.





3. Results


3.1. Sample Characteristics


Findings at the univariate level showed that 13.23% of the respondents delayed healthcare due to cost and 86.77% did not delay healthcare due to cost. Of all individuals living with chronic disease conditions, 68.03% had multimorbidity and 31.97% lived with a single chronic disease (see Table 1).




3.2. Binary Logistic Regression


Table 2 shows the binary logistic regression of the differences in delayed healthcare due to cost across single and multimorbid status, and, in Model 1, we found no significant difference in delayed healthcare due to cost outcomes between the two groups. In Model 2, adding demographic variables significantly influenced the outcome of interest. Compared to people living with one chronic disease, were male, married, white, or had an education at the professional or doctorate levels, people living with multimorbidity, were female, unmarried, from other races, or had education of less than a bachelor’s degree were more likely to delay healthcare due to cost. People who were Asian were less likely to delay healthcare than their white counterparts, and with increasing age, adults were less likely to delay healthcare.



Adults living with multimorbidity were 1.66 [95%CI: 1.40–1.96] times more likely to delay healthcare due to cost compared to people with a single chronic disease condition. Gender, marital status, race, age, region, and education also had significant effects on delaying healthcare due to cost. Female respondents were 1.29 [95%CI: 1.12–1.49] times more likely to delay healthcare due to cost compared to their male counterparts. Adults who were married were 1.37 [95%CI: 1.19–1.57] times more likely to delay healthcare due to cost compared to unmarried adults. People from other races were 1.35 [95%CI: 1.01–1.80] times more likely to delay healthcare, while Asian Americans were 51% less likely to delay healthcare due to cost compared to whites. With increasing age, adults were 2% less likely to delay healthcare due to cost. People residing in the Northcentral/Midwest, South, and West were 1.66 [95%CI: 1.33–2.07], 1.85 [95%CI: 1.51–1.28], 1.47 [95%CI: 1.18–1.83] times more likely to delay healthcare due to cost compared to those residing in the Northeast region, respectively. Respondents who had a bachelor’s degree were 1.88 [95%CI: 1.18–2.98] times more likely to delay healthcare compared to adults with a professional or doctoral degree.



Model 3 further included the socioeconomic factor variables. In this model, the differences in delayed healthcare among adults with multimorbidity and a single chronic disease remained significant. Insurance status and poverty threshold also significantly influenced healthcare delays. Compared to people with health insurance and people living below the 100% poverty level, people who were uninsured and living within the 100 to 199% poverty level were more likely to delay healthcare. Compared to adults living below 100% of the poverty threshold, adults living within 100 to 199% were 1.37 [95%CI: 1.13–1.66] times more likely to delay healthcare due to cost. Adults without health insurance were 5.75 [95%CI: 4.71–7.01] times more likely to delay healthcare due to cost compared to adults who had health insurance.



Model 4 additionally included the self-rated health variable. In this model, the differences in delayed healthcare among adults with multimorbidity and a single chronic disease remained significant. Each additional level decrease in self-rated health reflected an increase in the likelihood that a person would delay healthcare. With each unit’s decrease in self-rated health from excellent to poor, the participants were 1.58 [95%CI: 1.47–1.70] times more likely to delay healthcare.





4. Discussion


The significance of healthcare for the prognosis and management of chronic illness and the challenges associated with accessing such services from the perspective of cost warranted this study, which aimed to fill an important gap in the literature by examining the differences in delayed healthcare due to cost among adults living with multimorbidity and a single chronic disease. The findings show that being multimorbid significantly influences the likelihood of delayed healthcare due to cost compared to people with a single chronic disease condition controlling for sociodemographic and socioeconomic factors. The likelihood of people living with multimorbidity postponing needed healthcare could be linked to the fact that their care needs are quite complex and challenging for the healthcare team, patients, and their families, sometimes requiring multiple providers, medications, diagnostic evaluation, and various care plans, which entails high costs and could place a high financial burden on these individuals and their families. This finding is consistent with the existing body of research demonstrating the adverse effects of financial stress on this patient population [4,5,6,7,8], with the submission that adults living with multimorbidity were more inclined to postpone essential healthcare due to financial constraints compared to those who had a single chronic disease, thereby further supporting previous arguments related to the financial strain experienced by this population.



Furthermore, studies have revealed that individuals experiencing multimorbidity tend to encounter heightened occurrences of hospitalizations, greater medication use, extended hospital stays, and even require specialized care [35]. For multimorbid individuals, the possibility of their condition creating a financial hardship that compels them to defer necessary medical treatment due to cost constraints, potentially worsening their health conditions, is significant, which can consequently diminish their quality of life, life expectancy, and overall health outcomes. There has been an increase in the percentage of adults enrolled in HDHPs in the United States [23,24], which may be indicative of reasons why adults living with multimorbidity are more likely to delay healthcare due to cost. Although this population presents a greater need for healthcare, the increased financial burden they experience from high OOPEs seems to outweigh this need. This effect was also reflected in self-rated health results, which serve as a measure of health status [28].



4.1. Influencing Factors for Delayed Healthcare Due to Cost


Several other factors were also associated with delayed healthcare due to cost. As the self-rated health status depreciated from very good to poor, the rate of delayed healthcare due to cost increased considerably. People with poor self-rated health are more likely to live with more comorbidities, which invariably increases their healthcare expenses, thereby increasing the likelihood of delaying healthcare due to cost [36]. Our findings are similar to previous research that revealed that adults with poor or fair self-rated health status were significantly more likely to delay healthcare [37]. Our study also found that younger people were more likely to delay medical care due to cost than older people, which is consistent with the evidence in studies showing that middle-aged patients with chronic conditions are more likely to delay medical care and more likely to experience financial difficulties from medical care costs [17,37]. In the United States, healthcare is relatively expensive, with some left to out-of-pocket payments or increased health insurance premiums. While most young people are not eligible for government-sponsored insurance programs, older adults present with a higher number of chronic disease conditions and are eligible to participate in the government-sponsored Medicare insurance program [38], buffering the financial strain caused by multimorbidity.



Studies have shown that women are more likely to have multimorbidity [9,35] and therefore are expected to incur higher healthcare costs. However, in another study it was found that although more women were found to have multimorbidity, more men were seen in primary healthcare settings [39]. Similarly, another study found that although more women presented with multimorbidity, the overall incurred healthcare cost by gender was lower for women. This study found that women were more likely to delay healthcare due to cost compared to men [35]. According to the financial health network, men are less likely to be financially vulnerable compared to women [40]. This may explain why accessed care among women was lower. Furthermore, like other studies, married individuals were less likely to delay healthcare due to cost. Married people have stronger support systems in comparison to their unmarried counterparts and are more likely to experience less financial stress and may be on their spouse’s insurance plan [37]. In 2015, non-elderly married adults had the highest insurance coverage rates [41]; additionally, some other study found that married people were more likely to leave work and depend on their spouse’s insurance while receiving cancer treatments [42].



The Asian and Black populations were less likely to delay medical care due to cost compared to whites. The reason for this remains unclear. Minority groups, such as the Black population, may have a higher likelihood of residing below the poverty threshold, potentially leading to increased access to government-sponsored programs like Medicaid. In a 2016 study, African American population benefited immensely from the implementation of the Affordable Care Act (ACA) in 2014, granting them more access to healthcare than before [43]. Further investigation is necessary to delve into factors such as attitudes towards healthcare-seeking behavior within different racial groups to comprehend why Black and Asian populations are less likely to delay healthcare. Considering the region, people living in the West, South, and Northcentral/Midwest were considerably more likely to delay healthcare compared to those living in the Northeast. In a study among adults with CKD in the United States, it was found that individuals residing in the South experienced greater financial strain than those living in the Northeast region [17]. Some of the disparities observed may be influenced by income and socioeconomic status. Studies have indicated that compared to the Northeast, other regions such as the Midwest, South, and West experience a higher prevalence of poverty [44]. Consequently, individuals residing in these areas may experience higher levels of financial difficulties, potentially leading them to postpone or delay medical care because of cost.



Our findings also revealed that individuals with incomes ranging from 100 to 200% of the poverty line had a higher tendency to postpone medical treatment due to financial constraints. Although this population lives above the poverty line, they are ineligible for Medicaid insurance coverage, which could potentially expose them to greater financial burdens, increasing the likelihood of delaying healthcare services due to cost concerns [37,45]. Health insurance is designed to offset the higher healthcare cost, which is expected to significantly improve healthcare accessibility [46,47]. In this study, we found that not having health insurance coverage is associated with a higher likelihood of delaying healthcare, which is consistent with studies that have shown that in certain instances, individuals without health insurance may postpone seeking medical care until they secure employment that offers insurance benefits [48].




4.2. Limitations and Strengths


Our study is not without a few limitations. Firstly, the data from the National Health Interview Survey (NHIS) only cover non-institutionalized adults, excluding those in institutional settings like long-term care facilities. Consequently, the findings presented might not fully represent the impact of multimorbidity on healthcare access. Secondly, out of the 20 chronic disease conditions outlined by the US Department of Health and Human Services, only 11 were included in this analysis, and data on depression were omitted due to incomplete information; additionally, 2019 data were excluded, and the omission of depression and data from 2019 may lead to underestimation of effects. Thirdly, the data used in this study relied on self-reports, which inherently carry a risk of recall bias. Notwithstanding these constraints, a notable strength of this study lies in its substantial sample size and its utilization of a nationally representative cohort to examine the impact of multimorbidity on healthcare access among this population.





5. Conclusions


In this study, we examined healthcare delays due to cost disparities between adults with a single chronic disease and those with multiple chronic conditions. Our findings revealed that adults living with multimorbidity were more likely to delay healthcare because of financial constraints, reflecting the influence of financial limitations and their negative impact on health-seeking behavior, leading to delayed healthcare in this population. A lack of necessary care among multimorbid adults at the individual level can lead to further worse health outcomes and could increase the prevalence of multimorbidity at the population level while also increasing the incidence rate. For example, an adult with two poorly managed chronic disease conditions (e.g., diabetes and hypertension) could further develop a third disease (e.g., kidney disease), leading to increased health deterioration. Other contributing factors to delayed healthcare include marital status, gender, race, geographical region, income level, insurance status, and overall health status. These results underscore the necessity for policymakers to implement targeted measures such as subsidized costs for comorbidities aimed at alleviating the financial burdens experienced by this population, ultimately enhancing their access to necessary care, and leading to improved health outcomes. There are several healthcare programs and plans in the United States such as health management organizations [HMOs] and Preferred Provider Organizations [PPOs], among others; such plans should consider the fact that the healthcare experiences of multimorbid individuals might be different from those of individuals living with single chronic; hence, proper accommodation should be made. In addition, it will be highly beneficial for individuals living with multimorbidity to have Medicaid and Medicare programs that consider their plights, especially those who do not currently qualify for any of these programs. Future studies may consider assessing the influence of multimorbidity on healthcare access within disease clusters more likely to occur simultaneously, variations in delayed healthcare by insurance provider types, and if delayed healthcare in this population will translate into forgone healthcare due to cost.
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Table A1. Covariates’ coding scheme.






Table A1. Covariates’ coding scheme.





	Variables
	Code





	Sex
	Male = 0

Female = 1



	Marital status
	Not married = 1

Married = 0



	Education
	Less than bachelor = 1

Bachelors = 2

Master = 3

Professional/doctoral = 4



	Poverty threshold
	Less than 100% = 1

100–199% = 2

200% and above = 3



	Insurance status
	Not insured = 1

Insured = 0



	Age
	18 and above



	Region
	Northeast

Northcentral/Midwest

South

West



	Health status
	Excellent = 1

Very good = 2

Good = 3

Poor = 4

Very poor = 5










References


	



Ratnapradipa, K.L.L.; Jadhav, S.; Kabayundo, J.; Wang, H.; Smith, L.C.C. Factors Associated with Delaying Medical Care: Cross-Sectional Study of Nebraska Adults. BMC Health Serv. Res. 2023, 23, 118. [Google Scholar] [CrossRef] [PubMed]

	



Weissman, J.S.; Stern, R.; Fielding, S.L.; Epstein, A.M. Delayed Access to Health Care: Risk Factors, Reasons, and Consequences. Ann. Intern. Med. 2008, 114, 325–331. [Google Scholar] [CrossRef] [PubMed]

	



Griffith, L.E.; Gruneir, A.; Fisher, K.; Panjwani, D.; Gafni, A.; Patterson, C.; Markle-Reid, M.; Ploeg, J. Insights on Multimorbidity and Associated Health Service Use and Costs from Three Population-Based Studies of Older Adults in Ontario with Diabetes, Dementia and Stroke. BMC Health Serv. Res. 2019, 19, 313. [Google Scholar] [CrossRef] [PubMed]

	



Skou, S.T.; Mair, F.S.; Fortin, M.; Guthrie, B.; Nunes, B.P.; Miranda, J.J.; Boyd, C.M.; Pati, S.; Mtenga, S.; Smith, S.M. Multimorbidity. Nat. Rev. Dis. Primers 2022, 8, 48. [Google Scholar] [CrossRef] [PubMed]

	



McPhail, S.M. Multimorbidity in Chronic Disease: Impact on Health Care Resources and Costs. Risk Manag. Healthc. Policy 2016, 9, 143–156. [Google Scholar] [CrossRef]

	



Soley-Bori, M.; Ashworth, M.; Bisquera, A.; Dodhia, H.; Lynch, R.; Wang, Y.; Fox-Rushby, J. Impact of Multimorbidity on Healthcare Costs and Utilisation: A Systematic Review of the UK Literature. Br. J. Gen. Pract. 2021, 71, e39–e46. [Google Scholar] [CrossRef]

	



Ward, B.W. State and Regional Prevalence of Diagnosed Multiple Chronic Conditions Among Adults Aged ≥18 Years—United States, 2014. MMWR Morb. Mortal Wkly. Rep. 2016, 65, 735–738. [Google Scholar] [CrossRef]

	



Zhao, Y.; Atun, R.; Anindya, K.; McPake, B.; Marthias, T.; Pan, T.; Heusden, A.v.; Zhang, P.; Duolikun, N.; Lee, J.T. Medical Costs and Out-of-Pocket Expenditures Associated with Multimorbidity in China: Quantile Regression Analysis. BMJ Glob. Health 2021, 6, e004042. [Google Scholar] [CrossRef]

	



Boersma, P.; Black, L.I.; Ward, B.W. Prevalence of Multiple Chronic Conditions Among US Adults, 2018. Prev. Chronic Dis. 2020, 17, E106. [Google Scholar] [CrossRef]

	



MacNeil-Vroomen, J.L.; Thompson, M.; Leo-Summers, L.; Marottoli, R.A.; Tai-Seale, M.; Allore, H.G. Health-Care Use and Cost for Multimorbid Persons with Dementia in the National Health and Aging Trends Study. Alzheimers Dement. 2020, 16, 1224–1233. [Google Scholar] [CrossRef]

	



Davis, M.A.; Guo, C.; Titler, M.G.; Friese, C.R. Advanced Practice Clinicians as a Usual Source of Care for Adults in the United States. Nurs. Outlook 2017, 65, 41–49. [Google Scholar] [CrossRef] [PubMed]

	



van den Bussche, H.; Schön, G.; Kolonko, T.; Hansen, H.; Wegscheider, K.; Glaeske, G.; Koller, D. Patterns of Ambulatory Medical Care Utilization in Elderly Patients with Special Reference to Chronic Diseases and Multimorbidity–Results from a Claims Data Based Observational Study in Germany. BMC Geriatr. 2011, 11, 54. [Google Scholar] [CrossRef] [PubMed]

	



Hajat, C.; Stein, E. The Global Burden of Multiple Chronic Conditions: A Narrative Review. Prev. Med. Rep. 2018, 12, 284–293. [Google Scholar] [CrossRef] [PubMed]

	



Dai, D.; Fernandes, J.; Sun, X.; Lupton, L.; Berk, A. EPH156 Multimorbidity and Its Associations with Adverse Cardiovascular Events and Healthcare Costs Among Patients with Atherosclerotic Cardiovascular Disease: A Real-World Evidence Study. Value Health 2024, 27, S181. [Google Scholar] [CrossRef]

	



Habtemichael, M.; Molla, M.; Tassew, B. Catastrophic Out-of-Pocket Payments Related to Non-Communicable Disease Multimorbidity and Associated Factors, Evidence from a Public Referral Hospital in Addis Ababa Ethiopia. BMC Health Services Research 2024, 24, 896. [Google Scholar] [CrossRef]

	



Park, S.; Nam, J.Y. Effects of Changes in Multiple Chronic Conditions on Medical Costs among Older Adults in South Korea. Healthcare 2022, 10, 742. [Google Scholar] [CrossRef]

	



Acquah, I.; Valero-Elizondo, J.; Javed, Z.; Ibrahim, H.N.; Patel, K.V.; Ali, H.-J.R.; Menser, T.; Khera, R.; Cainzos-Achirica, M.; Nasir, K. Financial Hardship Among Nonelderly Adults With CKD in the United States. Am. J. Kidney Dis. 2021, 78, 658–668. [Google Scholar] [CrossRef] [PubMed]

	



Bernard, D.; Selden, T.; Yeh, S. Financial Burdens and Barriers to Care among Nonelderly Adults: The Role of Functional Limitations and Chronic Conditions. Disabil. Health J. 2016, 9, 256–264. [Google Scholar] [CrossRef]

	



Gaffney, A.W.; Hawks, L.; Bor, D.; White, A.C.; Woolhandler, S.; McCormick, D.; Himmelstein, D.U. National Trends and Disparities in Health Care Access and Coverage Among Adults With Asthma and COPD: 1997–2018. Chest 2021, 159, 2173–2182. [Google Scholar] [CrossRef]

	



Thomas, A.; Valero-Elizondo, J.; Khera, R.; Warraich, H.J.; Reinhardt, S.W.; Ali, H.-J.; Nasir, K.; Desai, N.R. Forgone Medical Care Associated with Increased Health Care Costs Among the U.S. Heart Failure Population. JACC Heart Fail. 2021, 9, 710–719. [Google Scholar] [CrossRef]

	



Smith, K.T.; Monti, D.; Mir, N.; Peters, E.; Tipirneni, R.; Politi, M.C. Access Is Necessary but Not Sufficient: Factors Influencing Delay and Avoidance of Health Care Services. MDM Policy Pract. 2018, 3, 2381468318760298. [Google Scholar] [CrossRef] [PubMed]

	



Galbraith, A.A.; Soumerai, S.B.; Ross-Degnan, D.; Rosenthal, M.B.; Gay, C.; Lieu, T.A. Delayed and Forgone Care for Families with Chronic Conditions in High-Deductible Health Plans. J. Gen. Intern. Med. 2012, 27, 1105–1111. [Google Scholar] [CrossRef] [PubMed]

	



Fu, S.J.; Rose, L.; Dawes, A.J.; Knowlton, L.M.; Ruddy, K.J.; Morris, A.M. Out-of-Pocket Costs Among Patients With a New Cancer Diagnosis Enrolled in High-Deductible Health Plans vs Traditional Insurance. JAMA Netw. Open 2021, 4, e2134282. [Google Scholar] [CrossRef] [PubMed]

	



Mazurenko, O.; Buntin, M.J.B.; Menachemi, N. High-Deductible Health Plans and Prevention. Annu. Rev. Public Health 2019, 40, 411–421. [Google Scholar] [CrossRef] [PubMed]

	



Kaiser Family Foundation Summary of Findings–9805. KFF. 2021. Available online: https://www.kff.org/report-section/ehbs-2021-summary-of-findings/ (accessed on 13 November 2024).

	



Press, V.G.; Gerald, J.K. High-Deductible Health Plans Make the Chronically Ill Pay More for Less. Ann. ATS 2020, 17, 30–31. [Google Scholar] [CrossRef]

	



Abdus, S.; Keenan, P.S. Financial Burden of Employer-Sponsored High-Deductible Health Plans for Low-Income Adults With Chronic Health Conditions. JAMA Intern. Med. 2018, 178, 1706–1708. [Google Scholar] [CrossRef]

	



Ge, L.; Ong, R.; Yap, C.W.; Heng, B.H. Effects of Chronic Diseases on Health-Related Quality of Life and Self-Rated Health among Three Adult Age Groups. Nurs. Health Sci. 2019, 21, 214–222. [Google Scholar] [CrossRef]

	



McDaid, O.; Hanly, M.J.; Richardson, K.; Kee, F.; Kenny, R.A.; Savva, G.M. The Effect of Multiple Chronic Conditions on Self-Rated Health, Disability and Quality of Life among the Older Populations of Northern Ireland and the Republic of Ireland: A Comparison of Two Nationally Representative Cross-Sectional Surveys. BMJ Open 2013, 3, e002571. [Google Scholar] [CrossRef]

	



Li, W.; Frydman, J.L.; Li, Y.; Liu, B. Characterizing Delayed Care among US Older Adults by Self-Rated Health during the COVID-19 Pandemic. Prev. Med. 2022, 164, 107308. [Google Scholar] [CrossRef]

	



NHIS–About the National Health Interview Survey. Available online: https://www.cdc.gov/nchs/nhis/about_nhis.htm (accessed on 2 July 2024).

	



Lee, J.C.; Hasnain-Wynia, R.; Lau, D.T. Delay in Seeing a Doctor Due to Cost: Disparity between Older Adults with and without Disabilities in the United States. Health Serv. Res. 2012, 47, 698–720. [Google Scholar] [CrossRef]

	



IPUMS NHIS. Available online: https://nhis.ipums.org/nhis/citation.shtml (accessed on 2 September 2023).

	



United States Census Bureau How the U.S. Census Bureau Measures Poverty. 2023. Available online: https://www.census.gov/content/dam/Census/library/visualizations/2017/demo/poverty_measure-how.pdf (accessed on 13 November 2024).

	



Bähler, C.; Huber, C.A.; Brüngger, B.; Reich, O. Multimorbidity, Health Care Utilization and Costs in an Elderly Community-Dwelling Population: A Claims Data Based Observational Study. BMC Health Serv. Res. 2015, 15, 23. [Google Scholar] [CrossRef] [PubMed]

	



Weaver, K.E.; Rowland, J.H.; Bellizzi, K.M.; Aziz, N.M. Forgoing Medical Care Because of Cost. Cancer 2010, 116, 3493–3504. [Google Scholar] [CrossRef]

	



Jella, T.K.; Cwalina, T.B.; Treisman, J.; Hamadani, M. Risk Factors for Cost-Related Delays to Medical Care Among Lymphoma Patients: A 22-Year Analysis of a Nationally Representative Sample. Clin. Lymphoma Myeloma Leuk. 2021, 21, E619–E625. [Google Scholar] [CrossRef] [PubMed]

	



Starfield, B.; Lemke, K.W.; Herbert, R.; Pavlovich, W.D.; Anderson, G. Comorbidity and the Use of Primary Care and Specialist Care in the Elderly. Ann. Fam. Med. 2005, 3, 215–222. [Google Scholar] [CrossRef] [PubMed]

	



Fortin, M.; Hudon, C.; Haggerty, J.; Akker, M.v.d.; Almirall, J. Prevalence Estimates of Multimorbidity: A Comparative Study of Two Sources. BMC Health Serv Res 2010, 10, 111. [Google Scholar] [CrossRef]

	



Greene, M.; Warren, A.; Mckay, J. The Gender Gap in Financial Health. Available online: https://finhealthnetwork.org/research/gender-gap-in-financial-health/ (accessed on 15 November 2023).

	



Barnett, J.C.; Vornovitsky, M.S. Health Insurance Coverage in the United States: 2015; US Department of Commerce: Washington, DC, USA, 2016.

	



Tunceli, K.; Short, P.F.; Moran, J.R.; Tunceli, O. Cancer Survivorship, Health Insurance, and Employment Transitions among Older Workers. INQUIRY 2009, 46, 17–32. [Google Scholar] [CrossRef]

	



Chen, J.; Vargas-Bustamante, A.; Mortensen, K.; Ortega, A.N. Racial and Ethnic Disparities in Health Care Access and Utilization Under the Affordable Care Act. Med. Care 2016, 54, 140–146. [Google Scholar] [CrossRef]

	



Moayad, L.; Zajner, C.; Popovic, M.M.; Mercer, G.; Kertes, P.J.; Muni, R.H.; Hall, E.; Goel, N.; Rana, M.; Kohly, R.P. Association Between Sociodemographic Factors and Vision Difficulty in the National Health Interview Survey: A Population-Based Analysis. Am. J. Ophthalmol. 2023, 255, 30–42. [Google Scholar] [CrossRef]

	



Zallman, L.; Nardin, R.; Sayah, A.; McCormick, D. Perceived Affordability of Health Insurance and Medical Financial Burdens Five Years in to Massachusetts Health Reform. Int. J. Equity Health 2015, 14, 113. [Google Scholar] [CrossRef]

	



Nolan, J.; Renderos, T.B.; Hynson, J.; Dai, X.; Chow, W.; Christie, A.; Mangione, T.W. Barriers to Cervical Cancer Screening and Follow-up Care among Black Women in Massachusetts. J. Obstet. Gynecol. Neonatal Nurs. 2014, 43, 580–588. [Google Scholar] [CrossRef]

	



Snowden, L.R. Barriers to Effective Mental Health Services for African Americans. Ment. Health Serv. Res. 2001, 7, 181–187. [Google Scholar] [CrossRef] [PubMed]

	



Dusetzina, S.B.; Basch, E.; Keating, N.L. For Uninsured Cancer Patients, Outpatient Charges Can Be Costly, Putting Treatments Out OF Reach. Health Aff. 2015, 34, 584–591. [Google Scholar] [CrossRef] [PubMed]








 





Table 1. Descriptive statistics of study population N = 13,439.
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	Characteristics
	Mean ± SD or N (%)





	Delayed healthcare due to cost
	



	No
	11,660 (86.76)



	Yes
	1779 (13.24)



	Chronic disease status
	



	Single chronic disease
	4294 (31.95)



	Multimorbid
	9145 (68.05)



	Sex
	



	Male
	4851 (36.10)



	female
	8588 (63.9)



	Marital Status
	



	Married
	5561 (41.38)



	Not married
	7878 (58.62)



	Race
	



	White
	10,643 (79.19)



	Black
	1748 (13.01)



	American Indian and Alaskan Native (AIAN)
	167 (1.24)



	Asian
	418 (3.11)



	Others
	463 (3.45)



	Age
	52.11   ±   17.72



	Region
	



	Northeast
	2309 (17.18)



	Northcentral/Midwest
	3126 (23.26)



	South
	4611 (34.31)



	West
	3393 (25.25)



	Education
	



	Less than bachelor
	8997 (66.95)



	Bachelors
	2648 (19.70)



	Masters
	1335 (9.93)



	Professional/doctoral
	459 (3.42)



	Poverty threshold
	



	Less than 100%
	2234 (16.62)



	100–199%
	2592 (19.29)



	200% and above
	8613 (64.09)



	Insurance status
	



	Insured
	12,646 (94.10)



	Not insured
	793 (5.90)



	Self-rated health
	2.77   ±   1.12










 





Table 2. Odds ratios for delayed healthcare due to cost among adults with multimorbidity.
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	Variables
	Model 1
	Model 2
	Model 3
	Model 4





	Chronic disease status (Ref = One chronic condition)
	
	
	
	



	Multimorbid
	1.12 [0.98–1.29]
	1.66 *** [1.40–1.96]
	1.72 *** [1.45–2.04]
	1.29 ** [1.08–1.54]



	Sex (Ref = Male)
	
	
	
	



	female
	
	1.29 *** [1.12–1.49]
	1.36 *** [1.17–1.58]
	1.34 *** [1.15–1.56]



	Marital status (Ref = Married)
	
	
	
	



	Not married
	
	1.37 *** [1.19–1.57]
	1.21 ** [1.04–1.40]
	1.18 * [1.02–1.37]



	Race (Ref = White)
	
	
	
	



	Black
	
	0.83 [0.68–1.02]
	0.79 * [0.63–0.98]
	0.77 * [0.62–0.96]



	AIAN
	
	1.06 [0.62–1.83]
	0.71 [0.37–1.33]
	0.64 [0.34–1.21]



	Asian
	
	0.49 *** [0.32–0.75]
	0.52 ** [0.34–0.80]
	0.52 ** [0.34–0.80]



	Others
	
	1.35 * [1.01–1.80]
	1.32 [0.99–1.82]
	1.28 [0.94–1.75]



	Age
	
	0.98 *** [0.98–0.98]
	0.98 *** [0.98–0.99]
	0.98 *** [0.98–0.98]



	Region (Ref = Northeast)
	
	
	
	



	Northcentral/Midwest
	
	1.66 *** [1.33–2.07]
	1.56 *** [1.24–1.95]
	1.50 *** [1.20–1.89]



	South
	
	1.85 *** [1.51–2.28]
	1.55 *** [1.25–1.92]
	1.49 *** [1.20–1.84]



	West
	
	1.47 *** [1.18–1.83]
	1.42 *** [1.14–1.78]
	1.40 ** [1.12–1.75]



	Education (Ref = Professional/Doctoral)
	
	
	
	



	Less than bachelor
	
	1.88 ** [1.19–2.98]
	1.50 [0.94–2.39]
	1.12 [0.