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Abstract 

Background:  Chronic conditions are common and require ongoing continuous management and preventive meas-
ures. The COVID-19 pandemic may have affected the management of chronic conditions by delaying care. We sought 
to understand the impact of personal characteristics (i.e., age) and healthcare factors (i.e., access to a provider) on 
healthcare access in a sample of Americans 50 years of age or older during COVID-19.

Method:  Participants completed an online survey at the start of the COVID-19 pandemic – the Aging in the Time 
of COVID Survey. Questions focused on health status, health care access, COVID-19 fear, and social connectedness. 
Participants were recruited through social media advertisements, list serves, and snowball sampling. Data collection 
started in early April 2020 and concluded in late May 2020. Logistic regression models examined the results of two key 
access points: healthcare provider/doctor (n = 481) and medication (n = 765), with 56 and 93% of participants report-
ing access to a provider and medications, respectively.

Results:  Individuals with an established primary care provider were much more likely to obtain access to a health-
care provider, OR = 3.81 (95% CI: 1.69, 8.77), and to receive medication, OR = 4.48 (95% CI: 1.61, 11.48), during the time 
of COVID-19. In addition, access to medication was (a) higher for those who were older, OR = 1.05 (95% CI: 1.01, 1.09), 
had a higher income (greater than 100 k compared to less than 50 k, OR = 3.04 (95% CI: 1.11, 8.98), and (b) lower for 
those having caregiving responsibilities, OR = 0.41 (95% CI: 0.21, 0.78), or greater social isolation, OR = 0.93 (95% CI: 
0.87, 0.98).

Conclusions:  Although most participants had access to medication, just over half had access to a healthcare pro-
vider when needed. Notably, health-seeking behaviors for individuals who do not have an established primary care 
providers as well as those who provide unpaid care, are socially isolated, and younger may require more proactive 
approaches to care monitoring, management, and maintenance.
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Background
Over 80% of adults aged 65 and older in the U.S. have 
multiple chronic conditions (MCC), which include 
depression, diabetes, heart disease, or dementia [1, 2]. 
Primary care has become increasingly important for the 

on-going management of chronic conditions that require 
preventative treatment, regular follow-ups, and man-
agement of multiple medications [3]. This management 
of chronic conditions is critically important to reduce 
mortality, maintain functional status and quality of life of 
older adults, and sustain or reduce health system costs. 
These routine visits work to prevent illness and limit 
chronic disease burden [1, 2, 4–7].
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Many healthcare providers have voiced concern about 
the adverse short and long-term outcomes caused by 
delay or avoidance of accessing healthcare during the 
COVID-19 pandemic [8–10]. These concerns come from 
an understanding that poor management of chronic con-
ditions can lead to additional health issues, worsening of 
the primary problem and can increase the likelihood of 
an acute episode leading to an otherwise avoidable hospi-
talization or premature death [3, 11–13].

Timely and appropriate access to healthcare providers 
and medications is important for monitoring, preventing, 
and maintaining overall health and well-being. In fact, 
limited or no access can have major longer-term impacts 
on disease incidence, exacerbations, and complications 
[3–5, 11–13].

In this particular research, we sought to understand 
healthcare access (provider and medications) during 
COVID-19 in a sample of adults 50 years of age and older 
residing in the United States. This research is a part of a 
larger web-based study examining health and well-being 
among mid-life and older adults. This is a developing area 
of research where knowledge identifying the influence 
that COVID-19 has on healthcare access and manage-
ment of chronic conditions is only beginning to emerge. 
Some have focused on the views from health care pro-
fessionals that suggest routine care and management of 
hypertension, diabetes, and chronic obstructive pulmo-
nary disease were the most impacted condition at the 
onset of the pandemic [9]. Others assessed the impact of 
telemedicine use on outpatient care visits using claims 
data [14] and the benefits and barriers to virtual care for 
managing chronic conditions [15].

The profusion of stay-at-home orders and efforts to 
reduce in-person close contact have also led to shifts in 
how healthcare is being delivered. Healthcare providers 
and patients have prioritized urgent visits and minimized 
in-person contact [16]. Given this, we anticipate individ-
uals may experience less access (to healthcare providers 
and medications) during COVID-19. We pay particular 
attention to those living with chronic conditions, given 
the importance of on-going management for this popu-
lation and potential longer-term impactions of lack of 
access.

Methods
The data were collected as a component to the larger 
‘Aging in the Time of COVID-19’ study, a longitudinal, 
web based multi-wave study, conducted in 2020. Par-
ticipants were recruited through online advertisements 
on social media platforms (Twitter, Facebook) posted by 
the Center for Innovation in Healthy and Resilient Aging, 
online list-serves, and university forums. Individuals were 
eligible to participate if they were aged 50 years or older 

and were English speaking. Given the English nature of 
the survey, and to minimize the variability in health-
care plans and policy responses from other countries, 
for this study, we focus on individuals who reside in the 
United States and completed the first wave of data col-
lection. We included adults aged 50 and older to examine 
access issues specific to late midlife and older adulthood. 
Although the number of such survey respondents was 
1443, we focus our study on a subset of these cases, as 
described later. Given rapid changes in COVID-19 poli-
cies occurring at the time, the present research was con-
ceptualized and implemented within a 1.5 week span. 
This final survey did not undergo pilot or validity testing, 
but the assessments included were either previously vali-
dated or based on previously validated measures, with 
minor adjustments to increase relevance during COVID. 
The online survey included questions about a variety 
of experiences during the time of COVID-19. Data col-
lection for the reported findings was completed using 
REDCap and ran from April 13–May 15th, 2020 [17]. 
The information was collected during the height of the 
stay-at-home orders in the United States. Following com-
pletion of the survey, participants had the option to be 
entered into a raffle to win one of five $25.00 gift cards. 
The study was approved by the Arizona State University 
IRB. The methods have been described more fully else-
where [18, 19].

After agreeing to the informed consent, participants 
were asked basic demographic questions. Participants 
were also asked to indicate the presence or absence of 
chronic conditions. Using items from the 2017 Behavio-
ral Risk Factor Surveillance Survey (BRFSS) Disease Scale 
[20]. Additionally, participants were asked about health-
care access related to several key access points (housing, 
transportation, support groups, legal services, dental 
and vision services, in-home health services, occupa-
tional and physical therapy, healthcare provider/doctor, 
medication, emergency room, counseling/therapy, and 
food assistance). Specifically, “We would like to ask you 
about services you may or may not need and may or may 
not have been able to obtain in the last two weeks due 
to COVID-19. Thinking about the services listed, please 
check the box that is appropriate.” Participants could 
select one of four options: needed and received, needed 
and did not receive because of COVID-19, needed and 
did not receive due to reasons other than COVID-19, 
and did not need. We focused on access to a healthcare 
provider and medication as these two access points are 
seen as important for the management of chronic condi-
tions. These were considered the most representative of 
the access AHRQ access dimensions (e.g., coverage, ser-
vices, timeliness and workforce), available on the survey. 
These measures are not exclusive nor exhaustive, but 
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two important points to consider [21]. In addition, we 
eliminated 962 cases that responded not needing access 
to a healthcare provider and 678 who reported not need-
ing access to medications because we were interested in 
those who needed such access. As such, the analytic sam-
ple size for the healthcare provider outcome was 481 and 
765 for the medication’s outcome.

Demographic and health-related variables were col-
lected for this study. The demographic variables included 
age (numeric, with ages ranging from 50 to 87), sex 
(1 = female, 0 = male), race (1 = White, 0 = Other), educa-
tional status (represented by two-dummy coded predic-
tors, with those having not attained a Bachelors’ degree 
serving as the reference group and those with a Bache-
lor’s degree and those with a graduate degree comprising 
the other two groups), employment status [1 = employed 
(full or part-time or self-employed), 0 = not employed 
(unemployed, homemaker, student, retired, unable to 
work)], relationship status [1 = partnered (married or 
member of an unmarried couple), 0 = other], total annual 
household income (represented by two dummy-coded 
predictors with income < $50,000 serving as the refer-
ence group and those with income between $50,000 and 
$100,000 and then income > $100,000 comprising the 
other two groups), and caregiving responsibility (1 = yes, 
0 = no). Note that with the exception of age, all of the 
demographic variables were categorical.

Several health-related predictors were collected 
and included the study. Participant self-rated health 
(numeric) was assessed through the single item health 
question, where participants were asked, “In general, how 
would you rate your health today?” Responses options 
were: 1 = very good, 2 = good, 3 = moderate, 4 = bad, and 
5 = very bad. Scores were reverse coded for all analyses 
such that higher scores were indicative of better health 
(i.e., 1 = very bad and 5 = very good health) [22]. Other 
health-related predictors include the sum of the chronic 
health conditions indicated (numeric, with scores rang-
ing from 0 to 10), UCLA loneliness (numeric, with 
scores ranging from 25 to 79 out of a possible 20 to 80, 
with higher scores equated to increased loneliness.), [23] 
PROMIS social isolation (numeric, with scores rang-
ing from 34.8 to 74.2 out of a possible 34.8 to 74.2 with 
a population average of 50, and scores over 50 indicating 
higher rates of social isolation), and primary care pro-
vider status (1 = has a primary care provider; 0 = other-
wise) [24].

Statistical analysis
We first examined basic descriptive statistics and fre-
quencies to identify if unusual values were present and 
determine the extent of incomplete data. No unusual 
scores were present for a given variable, but participants 

had missing data for most [11] of the variables, includ-
ing the outcomes, where 13 participants had missing data 
for provider access and 11 had missing data for medica-
tion access. Although the percentage of missing data did 
not exceed 4% for any given variable (with this missing-
ness rate occurring for age and income), dropping cases 
with missing data (as listwise deletion does) would have 
resulted in removing up to 14% of the participants from 
the analyses, resulting in potential estimation bias and 
loss of power. As such, for the primary analysis, we used 
a modern missing data treatment, as described below, 
that effectively treats missing data for predictor and 
outcome variables. We also examined index plots (i.e., 
Mahalanobis’ distance by case number) to assess if mul-
tivariate outliers were present and examined values of the 
variance inflation factor to assess if multicollinearity was 
present. Although no troublesome multicollinearity was 
present (each variance inflation factor < 3), a multivariate 
outlier was detected. Inclusion or exclusion of this case 
did not alter any study conclusion. As such, this case was 
included in all analyses.

To examine associations between the demographic and 
health-related predictors (i.e., chronic health conditions, 
self-perceived health, loneliness, social isolation, estab-
lished relationship with a primary care provider) and the 
access outcomes (i.e., access to a healthcare provider and 
access to medications), we first computed descriptive 
statistics to describe these variables by each of the out-
come categories, as well as conducting bivariate statisti-
cal tests (i.e., independent samples t tests and chi-square 
tests of association). For the primary analysis, we esti-
mated a logistic regression model for each outcome while 
simultaneously treating missing data on the outcomes 
and predictors. For this purpose, we obtained model 
parameters using Bayesian Markov Chain Monte Carlo 
(MCMC) estimation, which provides unbiased parameter 
estimates when data are missing at random [25, 26], with 
this missing data treatment also resulting in retaining in 
the analysis each participant who reported data for any 
study variable. Analogous to Firth estimation procedures 
[27], Bayesian estimation is also recommended for logis-
tic regression when sparse data are present, because such 
estimation can remove bias in the estimates of regres-
sion coefficients and their standard errors [28, 29]. Note, 
though, that to avoid potential estimation problems that 
could arise due to a very small number of events, we 
combined the two “not received” categories due to the 
small number of participants who responded they did 
not receive access due to reasons other than COVID-19 
(n = 28 and n =  23 for the access to a health provider 
and medication outcomes, respectively). Thus, for the 
logistic regression models, the two outcome categories 
were received or did not receive access. This analysis was 
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implemented in Mplus software, Version 8.6 [30], using 
weakly informative prior distributions for the regression 
coefficients, as recommended for logistic regression [28, 
29]. We monitored model convergence with the potential 
scale reduction factor, with a value less than 1.10 indi-
cating convergence. When we estimated the models, the 
maximum potential scale reduction factor obtained was 
smaller than 1.01 for all parameter estimates for each of 
the iterations used to obtain parameter estimates, indica-
tive of superior estimation.

Unlike traditional analyses, Bayesian estimation pro-
duces a distribution of values for each model parameter, 
and we requested 10,000 random draws to build these 
posterior distributions (after 10,000 burn-iterations). 
The median of these posterior distributions was used to 
represent final parameter estimates (i.e., logistic regres-
sion coefficients). Further, although we report two-sided 
p-values associated with the regression coefficients, the 
2.5th and 97.5th values from the posterior distributions 
were used to form 95% Bayesian highest density credible 
intervals, which, when not containing a value of zero, is 
comparable to achieving statistical significance in tra-
ditional analyses with an alpha level equal to 0.05. Note 
that, analogous to bootstrapping, the use of such inter-
vals does not rely on distributional assumptions or large-
sample theory. To convey the practical importance, or 
meaningfulness, of the analysis results we computed and 
graphed model estimated probabilities of access for sig-
nificant predictors, with the estimated probabilities and 
graphs obtained via SAS® software, version 9.4 M7 [31].

Results
Participant characteristics by outcome status
Table 1 presents descriptive statistics and associated test 
results for the demographic and health-related study 
variables shown by category for the two study outcomes 
(access to a health provider and medications). Of the 468 
participants who provided complete data for the health-
care provider outcome and reported needing access, 
263 (56%) indicated they received access to a healthcare 
provider. Compared to those who reported not receiv-
ing healthcare provider access, participants who indi-
cated receiving such access were of older age, on average, 
(63.7 vs. 61.7, p =  .006) and had greater mean scores 
on self-perceived health (4.0 vs. 3.8, p = .02), but lower 
means on UCLA loneliness (48.6 vs. 52.1, p =  .00003) 
and PROMIS social isolation (49.6 vs. 52.8, p = .0001). 
In addition, a greater proportion of participants having 
an established primary care provider were more likely to 
obtain access to a health care provider than those with-
out a primary care provider (58.7% vs. 25.7%, p = .0002). 
Of the 754 participants who provided complete data for 
the medications outcome and indicated they needed such 

access, 703 (93%) reported they received access. Com-
pared to those not receiving access to medications, par-
ticipants who reported receiving such access were, on 
average, of older age (63.6 vs. 61.2, p = .03) and had lower 
mean scores on UCLA loneliness (48.8 vs. 52.1, p = .01) 
and PROMIS social isolation (49.5 vs. 54.3, p = .0002). 
In addition, participants who did not have caregiving 
responsibilities were more likely to obtain access to med-
ications than those with such responsibilities (95.5% vs. 
90.7%, p = .009), as were participants with a primary care 
provider than without (94.0% vs. 77.1%, p = .0001) and 
those who reported greater annual household income 
(p =  .005), particularly participants reporting an income 
greater than 100 K compared to those with an income of 
less than 50 K (96.5% vs. 88.7%, p = .006).

Predictors of access to a healthcare provider 
and medications
Table  2 shows results of the logistic regression analyses 
for each outcome. For access to a healthcare provider, the 
only significant predictor was whether a participant had 
an established primary care provider (p = .001). The cor-
responding odds ratio indicates that the odds of receiv-
ing vs. not receiving access to a health provider was 3.8 
times greater for participants who had an established pri-
mary care provider compared to those who did not. Fig-
ure 1 shows the model estimated probabilities of access 
to a healthcare provider for those who had and did not 
have an established primary care provider across the 
participant ages of 50 to 85, holding all numeric predic-
tors at their mean value and all categorical variables at 
their most common value. Consistent with the percent-
ages shown in Table 1, Fig. 1 shows that participants who 
had an established primary care provider were more 
than twice as likely to indicate that they received access 
to a health provider compared to participants without an 
established primary care provider.

For access to medications, the results in Table  2 indi-
cate that having an established primary care provider 
(p =  .002) was strongly related to such access, with the 
odds of receiving access to medications being approxi-
mately 4.5 times greater for those with than without an 
established primary care provider. In addition, four other 
predictors were related to medication access. Specifically, 
greater access to medications was reported by partici-
pants who were older (p =  .008), had an income greater 
than $100 K annually, compared to those with an income 
below $50 K (p =  .016), did not have caregiving respon-
sibilities (p = .004), and had lower social isolation scores 
(p = .004).

Figure 2 shows the model estimated probabilities of 
access to medications for two profiles of participants 
based on the significant predictors. The first profile 
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comprises those who had an established primary care 
provider, a household annual income > $100 K, a social 
isolation score that is 1 standard deviation below the 
mean, and no caregiving responsibilities. The other 
profile comprises those who had no established pri-
mary care provider, a household income < $50 K 
annually, a social isolation score that was 1 standard 
deviation above the mean, and caregiving responsi-
bilities. The other predictors that were not related to 

medication access were held constant at their mean 
(for numeric variables) or most common value for 
the categorical variables. Figure  2 shows that the 
likelihood of receiving access to medications, com-
puted across the ages of 50 to 85, was virtually 1 for 
the first profile, whereas the probability of receiving 
such access was strikingly lower for the second profile 
across the age range, but particularly for younger par-
ticipants, where such estimated probabilities dropped 
below 0.40.

Table 1  Descriptive Statistics for Demographic and Health-Related Variables by Outcome and Access Status

Note. The response options for self-perceived health range from 1 = very bad to 5 = very good. The observed scores ranged from 50 to 87 for age, 0 to 10 for sum of 
chronic conditions, 25 to 79 for UCLA loneliness, and 34.8 to 74.2 for PROMIS social isolation
a Is the p value for the independent-samples t test for numeric variables and the chi-square test of association for categorical variables, each assessing differences 
between the two outcome categories for each demographic and health-related variable

Variable Access to health care provider Access to medications

Received (n = 263) Not received (n = 205) Received (n = 703) Not received (n = 51)

M ± SD or n (%) M ± SD or n (%) Pa M ± SD or n (%) M ± SD or n (%) Pa

Age 63.66 ± 8.13 61.66 ± 6.89 .006 63.60 ± 7.60 61.22 ± 7.47 .03

Sex .15 .39

  Female 228 (54.9) 187 (45.1) 618 (92.9) 47 (7.1)

  Male 34 (65.4) 18 (34.6) 83 (95.4) 4 (4.6)

Race .37 .97

  White 245 (55.7) 195 (44.3) 667 (93.2) 49 (6.8)

  Other 15 (65.2) 8 (34.8) 28 (93.3) 2 (6.7)

Education .20 .34

  Some college or less 58 (55.2) 47 (44.8) 169 (90.9) 17 (9.1)

  College graduate 76 (50.7) 74 (49.3) 209 (93.3) 15 (6.7)

  Advanced degree 124 (60.2) 82 (39.8) 313 (94.3) 19 (5.7)

Employed .35 .41

  Yes 115 (53.7) 99 (46.3) 300 (94.0) 19 (6.0)

  No 144 (58.1) 104 (41.9) 394 (92.5) 32 (7.5)

Married (or unmarried) couple .26 .47

  Yes 168 (58.1) 121 (41.9) 448 (93.7) 30 (6.3)

  No 94 (52.8) 84 (47.2) 254 (92.4) 21 (7.6)

Annual household income .17 .005

   <  50 K 67 (50.0) 67 (50.0) 181 (88.7) 23 (11.3)

  50 K < 100 K 98 (58.3) 70 (41.7) 278 (93.9) 18 (6.1)

   > 100 K 89 (60.5) 58 (39.5) 218 (96.5) 8 (3.5)

Has caregiving responsibilities .45 .009

  Yes 128 (54.5) 107 (45.5) 321 (90.7) 33 (9.3)

  No 135 (57.9) 98 (42.1) 382 (95.5) 18 (4.5)

Health related variables

  Self-perceived health 3.95 ± 0.76 3.78 ± 0.76 .02 3.98 ± 0.76 3.75 ± 0.91 .08

  Sum of chronic health conditions 2.74 ± 1.87 2.54 ± 1.91 .25 2.63 ± 1.68 2.96 ± 2.13 .28

  UCLA loneliness 48.63 ± 8.86 52.14 ± 9.07 .00003 48.84 ± 8.94 52.10 ± 9.97 .01

  PROMIS social isolation 49.62 ± 8.92 52.77 ± 8.45 .0001 49.49 ± 8.85 54.27 ± 8.51 .0002

Has a primary care provider .0002 .0001

  Yes 253 (58.7) 178 (41.3) 672 (94.0) 43 (6.0)

  No 9 (25.7) 26 (74.3) 27 (77.1) 8 (22.9)
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Table 2  Logistic Regression Results for the Probability of Receiving Access to a Health Provider and Medications

Note.Female is coded as 1 = female, 0 = male. White is coded as 1 = White, 0 = other. Employed is coded as 1 = employed, 0 = unemployed. Couple is coded as 
1 = married or unmarried couple, 0 = otherwise. Caregiver is coded as 1 = participant has caregiving responsibilities, 0 = otherwise. Primary care provider is coded 
as 1 = participant has a primary care provider, 0 = otherwise. b (SE) is a logistic regression coefficient (and standard error), p is a two-tailed p value (obtained by 
multiplying the one-tailed p-value output by Mplus by 2), and OR is the corresponding odds ratio
* 95% Bayesian highest density credible interval for the regression coefficient does not include 0
** 99% Bayesian highest density credible interval for the regression coefficient does not include 0

Predictor b (SE) p OR OR 95% CI b (SE) p ORa OR 95% CI

Access to provider Access to medications

Age .02 (.01) .12 1.02 [0.99, 1.05] .05* (.02) .02 1.05* [1.01, 1.09]

Female −.25 (.33) .45 0.78 [0.41, 1.49] −.26 (.56) .63 0.77 [0.25, 2.19]

White −.45 (.48) .34 0.64 [0.25, 1.69] −.33 (.79) .65 0.72 [0.15, 3.13]

Education

  Bachelor’s vs. < Bachelor’s degree −.35 (.28) .22 0.71 [0.41, 1.21] .21 (.41) .59 1.24 [0.57, 2.77]

  Advanced degree vs. < Bachelor’s degree .02 (.28) .95 1.02 [0.59, 1.74] .30 (.40) .45 1.36 [0.61, 2.94]

Employed −.11 (.23) .63 0.90 [0.57, 1.38] .24 (.35) .46 1.28 [0.65, 2.54]

Couple −.22 (.25) .39 0.80 [0.49, 1.30] −.05 (.38) .89 0.95 [0.45, 1.98]

Annual household income

  50 K to 100 k vs. <  50 K .37 (.27) .18 1.45 [0.87, 2.54] .59(.39) .17 1.80 [0.84, 3.86]

  100 K+ vs. <  50 K .44 (.32) .17 1.55 [0.84, 2.90] 1.11* (.53) .03 3.04* [1.11, 8.98]

Caregiver −.13 (.21) .53 0.88 [0.57, 1.31] −.90** (.34) .008 0.41** [0.21, 0.78]

Self-perceived health .20 (.15) .17 1.22 [0.92, 1.62] .12 (.21) .58 1.12 [0.74, 1.69]

Sum of chronic disease conditions .08 (.06) .18 1.09 [0.97, 1.23] −.09 (.09) .33 0.91 [0.76, 1.09]

UCLA loneliness −.03 (.02) .16 0.98 [0.94, 1.01] .04 (.03) .16 1.04 [0.98, 1.10]

PROMIS social isolation −.02 (.02) .23 0.98 [0.94, 1.02] −.08** (.03) .008 0.93** [0.87, 0.98]

Primary care provider 1.34** (.42) .002 3.81** [1.69, 8.77] 1.50** (.50) .004 4.48** [1.61, 11.48]

Intercept −.16 (1.31) .62

Fig. 1  Probability of Access to Provider
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Discussion
More chronic conditions did not interfere with access in 
this population. What seemed particularly important was 
having a pre-existing relationship with a primary health-
care provider. Our findings suggest that receiving access 
to a healthcare provider and medication during the time 
of COVID-19 was greatly associated with having a pre-
existing relationship with a primary care provider, with 
the odds of receiving access to healthcare provider and 
medication, respectively, being 3.8 and 4.5 times greater 
for those having an established primary care provider 
relationship. Participants who received access were gen-
erally healthier, older, and reported greater income and 
less loneliness and isolation. Access to medication was 
also positively associated with no caregiving responsi-
bilities. Established primary care relationships are impor-
tant during times of ‘normalcy’, but are just as important 
if not more important for times of a pandemic, given 
how critical this access is to the management of chronic 
conditions [7, 12, 32]. Timely and appropriate access to 
primary care to manage chronic conditions can prevent 
complications or exacerbations that may lead to more 
costly and inappropriate service use. Those individuals 
without pre-established healthcare relationships would 
be at even greater risk to experience these complications 
[7, 8, 11, 12].

Social isolation has been associated with a higher risk 
of chronic health conditions, including, higher blood 

pressure, obesity, depression, and dementia [33]. The 
findings of this research highlight another example of the 
potential implications of social isolation and loneliness; 
they might affect an individual’s willingness and/or abil-
ity to seek primary care [34–36]. While evidence in this 
area is only beginning to emerge, there is research that 
has identified those living with chronic isolation or lone-
liness rely less on preventative health services [37]. Fur-
thermore, for individuals who have chronic conditions, 
it could limit their treatment, leading to poorer health 
outcomes, and longer-term personal and health system 
implications [38].

We attribute high rates of access to the higher socioec-
onomic and education status of the sample. Most partici-
pants did have access to care when needed, particularly 
to medication, though not everyone had access, when 
needed. These findings raise concern for populations who 
may have poorer social determinants of health and may 
experience barriers to access (i.e., finances, insurance, 
transportation, and timeliness). Access problems are 
likely to be even greater among historically underserved 
populations (i.e., people of color, individuals with lower 
socioeconomic status, those living with complex multi-
morbidities, those with limited health insurance, LGBTQ 
populations, and unpaid caregivers). Social inequalities 
and limited social determinants of health contribute to 
higher incidences of these chronic conditions. Indeed, 
social inequalities and limited social determinants of 

Fig. 2  Probability of Access to Medication
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health contribute to higher incidences of chronic condi-
tions [39, 40]. For example, Hispanics and Black Ameri-
cans are less likely to have health insurance compared to 
non-Hispanic Whites [41]. Lack of healthcare access can 
lead to undiagnosed chronic conditions and poor man-
agement of chronic conditions, which further puts these 
populations at risk during times of public health crises [7, 
36, 41–44].

Limitations
The limitations of the study include the use of self-
reported measures and the distribution of the survey was 
limited to the beginning of the pandemic. It would have 
been ideal to continue to follow participants through 
the pandemic to understand how access to healthcare 
services changed over time. We followed this group for 
3 months, and our last data collection was still in the 
early stages of the pandemic. It may be that access to ser-
vices improved in later stages of the pandemic, as health 
systems, providers and patients adapted to new clinic 
processes and use of telemedicine when possible. The 
homogeneity of the sample (overrepresented by those 
who are White, women, middle-upper class, education, 
access to internet and computer, computer literate) is an 
important limitation. The sample is not representative 
of the population. However, understanding the impli-
cations of this sample with respect to healthcare access 
and established primary care relationships is important, 
and we suggest thatit is reasonable to assume that more 
racially and ethnically diverse populations would report 
greater difficulty accessing healthcare services and would 
be less likely to report having a primary care provider. 
Another limitation is that we did not ask about health 
insurance coverage specifically. Lack of health insur-
ance is a barrier to access and may have contributed to 
age-related findings. Specifically, residents of the United 
States aged 65 and older are eligible for Medicare cov-
erage, which may be why access to healthcare providers 
and medications was greater with older age. However, 
without data concerning health insurance coverage, we 
cannot be certain of its impact on the present findings. 
Additionally, the directionality for social isolation and 
negative outcomes (access and health) remains a question 
of interest that our dataset was unable to answer. Lastly, 
within the United States, there was significant variabil-
ity in recommendations for physical distancing, rang-
ing from strict stay-at-home orders to more understated 
responses to the pandemic. It would be helpful to exam-
ine how policy differences among the states influenced 
access to services; however, our sample was not evenly 
distributed amongst regions/states, which prevents this 
type of analysis.

Conclusion
In conclusion, access to a provider and medication dur-
ing the time of COVID-19 was strongly related to hav-
ing pre-existing established relationship with a primary 
care provider. Those who were generally healthier, older, 
and reported greater income and less loneliness and iso-
lation also had greater access. Healthcare delivery sys-
tems and providers must consider populations who may 
experience barriers to access during times of pandemics 
and normalcy. For example, understanding that health 
seeking behaviors for individuals who are providing 
unpaid care, those with social isolation or loneliness, and 
younger individuals, may be different, and approaches 
to care management with these individuals need to be 
proactive [38, 41, 43, 45]. Future research will involve 
assessing the open ended responses of participants who 
noted they were unable to access care during the time of 
COVID-19 to identify different individual, system, and 
public health responses that may have impacted access to 
healthcare and inform improvements in responsiveness 
for equitable future public health crises.

Acknowledgements
The authors would like to thank all individuals who took part in the survey and 
the support of Kalyani Datta in preparing this manuscript for publication.

Authors’ contributions
Maxfield, Guest, and Peckham developed and administered the survey. 
Sivanandam, Peckham, Guest and Doebbeling identified variables for analysis. 
Pituch supported Peckham with the statistical analysis and write-up of the 
findings. Maxfield supported Peckham with significant contributions to the 
discussion. All co-authors reviewed and revised the manuscript and provided 
approval to submit.

Funding
No funding was provided to support this manuscript.

Availability of data and materials
The datasets generated and analysed during the current study are not publicly 
available but can be made available from the corresponding author, AP, on 
reasonable request.

Declarations

Ethics approval and consent to participate
All methods were performed in accordance with the relevant guidelines and 
regulations. Approval was obtained from the Arizona State University Research 
Integrity and Assurance Institutional Review Board STUDY00011819.
All study participants provided written consent to participate.

Consent for publication
Not Applicable.

Competing interests
The authors have no competing interests to declare.

Author details
1 Center for Innovation in Healthy and Resilient Aging, Arizona State Univer-
sity, 550 North 3rd St, Phoenix, AZ 85004, USA. 2 Edson College of Nursing 
and Health Innovation, Arizona State University, 550 North 3rd St, Phoenix, AZ 
85004, USA. 3 North American Observatory on Health Systems and Policies, 
University of Toronto, 155 College St, Toronto, ON, Canada. 4 College of Health 
Solutions, Arizona State University, 500 North 3rd St, Phoenix, AZ 85004, USA. 



Page 9 of 10Peckham et al. BMC Health Services Research         (2021) 21:1355 	

Received: 13 August 2021   Accepted: 25 November 2021

References
	1.	 Buttorff C, Ruder T, Bauman M. Multiple chronic conditions in the United 

States [Internet]. RAND Corporation. 2017; [cited 2020 May 21]. Available 
from: http://​www.​rand.​org/​pubs/​tools/​TL221.​html.

	2.	 Gerteis J, Izrael D, Deitz D, LeRoy L, Ricciardi R, Miller T, Basu J. Multiple 
Chronic Conditions Chartbook. Rockville: Agency for Healthcare Research 
and Quality; 2014.

	3.	 Tulane Medical Center. Managing chronic conditions during COVID-19 
[Internet]. Tulane Medical Center. [cited 2020 Jun 10]. Available from: 
https://​tulan​eheal​thcare.​com/​blog/​entry/​manag​ing-​chron​ic-​condi​
tions-​during-​covid-​19

	4.	 Starfield B, Shi L, Macinko J. Contribution of primary care to health sys-
tems and health. Milbank Q. 2005;83(3):457–502.

	5.	 Epping-Jordan J, Bengoa R, Kawar R, Sabaté E. The challenge of chronic 
conditions: WHO responds: the sooner governments act, the better. BMJ. 
2001;323(7319):947–8.

	6.	 Boult C, Wieland GD. Comprehensive Primary Care for Older Patients 
With Multiple Chronic Conditions: “Nobody Rushes You Through.”. JAMA. 
2010;304(17):1936–43.

	7.	 Schrack JA, Wanigatunga AA, Juraschek SP. After the COVID-19 pandemic: 
the next wave of health challenges for Older adults. J Gerontol A Biol Sci 
Med Sci. 2020;75(9):e121–2.

	8.	 Wright A, Salazar A, Mirica M, Volk LA, Schiff GD. The invisible epidemic: 
neglected chronic disease management During COVID-19. J Gen Intern 
Med. 2020:1–2.

	9.	 Chudasama YV, Gillies CL, Zaccardi F, Coles B, Davies MJ, Seidu S, et al. 
Impact of COVID-19 on routine care for chronic diseases: a global survey 
of views from healthcare professionals. Diabetes and Metabolic Syn-
drome: Clinical Research & Reviews. 2020;14(5):965–7.

	10.	 Baum A, Schwartz MD. Admissions to veterans affairs hospitals for 
emergency conditions During the COVID-19 pandemic. JAMA. 
2020;324(1):96–9.

	11.	 Huang Y-T, Lee Y-C, Hsiao C-J. Hospitalization for ambulatory-care-
sensitive conditions in Taiwan following the SARS outbreak: a 
population-based interrupted time series study. J Formos Med Assoc. 
2009;108(5):386–94.

	12.	 Kretchy IA, Asiedu-Danso M, Kretchy J-P. Medication management and 
adherence during the COVID-19 pandemic: Perspectives and experiences 
from LMICs. Res Social Adm Pharm [Internet]. 2020 Apr 15 [cited 2020 
May 21]; Available from: https://​www.​ncbi.​nlm.​nih.​gov/​pmc/​artic​les/​
PMC71​58799/

	13.	 Giannouchos TV, Biskupiak J, Moss MJ, Brixner D, Andreyeva E, Ukert B. 
Trends in outpatient emergency department visits during the COVID-19 
pandemic at a large, urban, academic hospital system. Am J Emerg Med. 
2021;40:20–6.

	14.	 Patel SY, Mehrotra A, Huskamp HA, Uscher-Pines L, Ganguli I, Barnett ML. 
Trends in outpatient care delivery and telemedicine During the COVID-19 
pandemic in the US. JAMA Intern Med. 2021;181(3):388–91.

	15.	 Wittmeier K, Protudjer J, Wicklow B. Reflections on virtual Care for Chronic 
Conditions During the COVID-19 pandemic. Can J Diabetes. 2021;45(1, 
1):–2.

	16.	 CDC. Coronavirus Disease 2019 (COVID-19) [Internet]. Centers for Disease 
Control and Prevention. 2020 [cited 2020 May 21]. Available from: https://​
www.​cdc.​gov/​coron​avirus/​2019-​ncov/​hcp/​frame​work-​non-​COVID-​care.​
html

	17.	 Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. The 
REDCap consortium: building an international community of software 
platform partners. J Biomed Inform. 2019;(95):103208.

	18.	 Joseph RP, Pituch KA, Guest MA, Maxfield M, Peckham A, Coon DW, et al. 
Physical activity among predominantly white middle-aged and Older US 
adults During the SARS-CoV-2 pandemic: results from a National Longi-
tudinal Survey. Front Public Health [Internet] 2021 [cited 2021 Apr 23];9. 
Available from: https://​www.​front​iersin.​org/​artic​les/​10.​3389/​fpubh.​2021.​
652197/​full

	19.	 Maxfield M, Peckham A, Guest MA, Pituch KA. Age-based healthcare 
stereotype threat during the COVID-19 pandemic. J Gerontol Soc Work. 
2021;64(6):571–84.

	20.	 CDC. 2019 BRFSS Questionnaire. 2019;134. Available from: https://​www.​
cdc.​gov/​brfss/​quest​ionna​ires/​pdf-​ques/​2019-​BRFSS-​Quest​ionna​ire-​508.​
pdf.

	21.	 Agency for Healthcare Research and Quality. Access to Care [Internet]. 
n.d. [cited 2021 Oct 7]. Available from: https://​www.​ahrq.​gov/​topics/​
access-​care.​html

	22.	 Subramanian S, Huijts T, Avendano M. Self-reported health assessments 
in the 2002 world health survey: how do they correlate with education? 
Bull World Health Organ. 2010;88(2):131–8.

	23.	 Russell DW. UCLA loneliness scale (version 3): reliability, validity, and fac-
tor structure. J Pers Assess. 1996;66(1):20–40.

	24.	 Centers for Disease Control and Prevention. 2019. 2019 BRFSS Question-
naire. Available from: https://​www.​cdc.​gov/​brfss/​quest​ionna​ires/​pdf-​
ques/​2019-​BRFSS-​Quest​ionna​ire-​508.​pdf.

	25.	 Asparouhov T, Muthén B. Bayesian analysis using Mplus: technical imple-
mentation. 2010.

	26.	 Rubin DB. Inference and missing data. Biometrika. 1976;63(3):581–92.
	27.	 Firth D. Bias reduction of maximum likelihood estimates | Biometrika 

| Oxford Academic [Internet]. 1993 [cited 2021 Jun 3]. Available from: 
https://​acade​mic.​oup.​com/​biomet/​artic​le-​abstr​act/​80/1/​27/​228364

	28.	 Šinkovec H, Geroldinger A, Heinze G. Bring more data!—a good advice? 
Removing separation in logistic regression by increasing sample size. Int J 
Environ Res Public Health. 2019;16(23):4658.

	29.	 Cole SR, Chu H, greenland S. maximum Likelihood, Profile Likelihood, 
and Penalized Likelihood: A Primer | American Journal of Epidemiology | 
Oxford Academic. American Journal of Epidemiology. 179:252–60.

	30.	 Muthen, Muthen. Mplus version 8.6 base program and the combination 
add-on single-user license with pdf User’s guide (universities). Download 
contains V8.6 for Microsoft windows, mac OS X, and Linux. [Internet] 
Muthen and Muthen 1998 [cited 2021 Jun 3]. Available from: https://​
www.​statm​odel.​com/​order​online/​produ​cts.​php?​produ​ct=​Mplus-​Versi​
on-8.​6-​Base-​Progr​am-​and-​the-​Combi​nation-​Add%​252dOn-​Single%​
252dU​ser-​Licen​se-​with-​pdf%​2D%​2DUser%​27s-​Guide-%​28Uni​versi​ties%​
29.%​2D%​2D-​Downl​oad-​conta​ins-​V8.6-​for-​Micro​soft-​Windo​ws%​2C-​Mac-​
OS-X%​2C-​and-​Linux.-

	31.	 SAS Institute. SAS/STAT 12.3 User’s Guide: High-Performance Procedures 
2013;372.

	32.	 Wong SYS, Zhang D, Sit RWS, Yip BHK, Chung RY, Wong CKM, et al. Impact 
of COVID-19 on loneliness, mental health, and health service utilisation: a 
prospective cohort study of older adults with multimorbidity in primary 
care. Br J Gen Pract. 2020;70(700):e817–24.

	33.	 Veazie S, Gilbert J, Winchell K, Paynter R, Guise J-M. Addressing Social Iso-
lation To Improve the Health of Older Adults: A Rapid Review [Internet]. 
Agency for Healthcare Research and Quality (AHRQ); 2019 Feb [cited 
2021 Jul 13]. Available from: https://​effec​tiveh​ealth​care.​ahrq.​gov/​topics/​
social-​isola​tion/​rapid-​produ​ct

	34.	 D’cruz M, Banerjee D. ‘An invisible human rights crisis’: the marginalization 
of older adults during the COVID-19 pandemic – an advocacy review. 
Psychiatry Res. 2020;292:113369.

	35.	 Nouri S, C K, R L, KarlinerLeah. Addressing Equity in Telemedicine for 
Chronic Disease Management During the Covid-19 Pandemic. NEJM 
Catalyst Innovations in Care Delivery [Internet]. 2020 May 4 [cited 2021 
May 13]; Available from: https://​catal​yst.​nejm.​org/​doi/​full/​10.​1056/​CAT.​20.​
0123

	36.	 Singu S, Acharya A, Challagundla K, Byrareddy SN. Impact of Social 
Determinants of Health on the Emerging COVID-19 Pandemic in the 
United States. Front Public Health [Internet]. 2020 Jul 21 [cited 2021 May 
17];8. Available from: https://​www.​ncbi.​nlm.​nih.​gov/​pmc/​artic​les/​PMC73​
85373/

	37.	 National Academies of Sciences, Engineering, and Medicine. Social 
Isolation and Loneliness in Older Adults: Opportunities for the Health 
Care System [Internet]. Washington, DC: The National Academies Press; 
2020 [cited 2021 Oct 11]. 316 p. Available from: https://​www.​nap.​edu/​
catal​og/​25663/​social-​isola​tion-​and-​lonel​iness-​in-​older-​adults-​oppor​tunit​
ies-​for-​the

	38.	 Bott A, Saunders G. A scoping review of studies investigating hearing loss, 
social isolation and/or loneliness in adults. Int J Audiol. 2021;0(0):1–17.

http://www.rand.org/pubs/tools/TL221.html
https://tulanehealthcare.com/blog/entry/managing-chronic-conditions-during-covid-19
https://tulanehealthcare.com/blog/entry/managing-chronic-conditions-during-covid-19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158799/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158799/
https://www.cdc.gov/coronavirus/2019-ncov/hcp/framework-non-COVID-care.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/framework-non-COVID-care.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/framework-non-COVID-care.html
http://dx.doi.org/10.3389/fpubh.2021.652197/full
http://dx.doi.org/10.3389/fpubh.2021.652197/full
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2019-BRFSS-Questionnaire-508.pdf
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2019-BRFSS-Questionnaire-508.pdf
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2019-BRFSS-Questionnaire-508.pdf
https://www.ahrq.gov/topics/access-care.html
https://www.ahrq.gov/topics/access-care.html
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2019-BRFSS-Questionnaire-508.pdf
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2019-BRFSS-Questionnaire-508.pdf
https://academic.oup.com/biomet/article-abstract/80/1/27/228364
https://www.statmodel.com/orderonline/products.php?product=Mplus-Version-8.6-Base-Program-and-the-Combination-Add%252dOn-Single%252dUser-License-with-pdf%2D%2DUser%27s-Guide-%28Universities%29.%2D%2D-Download-contains-V8.6-for-Microsoft-Windows%2C-Mac-OS-X%2C-and-Linux.-
https://www.statmodel.com/orderonline/products.php?product=Mplus-Version-8.6-Base-Program-and-the-Combination-Add%252dOn-Single%252dUser-License-with-pdf%2D%2DUser%27s-Guide-%28Universities%29.%2D%2D-Download-contains-V8.6-for-Microsoft-Windows%2C-Mac-OS-X%2C-and-Linux.-
https://www.statmodel.com/orderonline/products.php?product=Mplus-Version-8.6-Base-Program-and-the-Combination-Add%252dOn-Single%252dUser-License-with-pdf%2D%2DUser%27s-Guide-%28Universities%29.%2D%2D-Download-contains-V8.6-for-Microsoft-Windows%2C-Mac-OS-X%2C-and-Linux.-
https://www.statmodel.com/orderonline/products.php?product=Mplus-Version-8.6-Base-Program-and-the-Combination-Add%252dOn-Single%252dUser-License-with-pdf%2D%2DUser%27s-Guide-%28Universities%29.%2D%2D-Download-contains-V8.6-for-Microsoft-Windows%2C-Mac-OS-X%2C-and-Linux.-
https://www.statmodel.com/orderonline/products.php?product=Mplus-Version-8.6-Base-Program-and-the-Combination-Add%252dOn-Single%252dUser-License-with-pdf%2D%2DUser%27s-Guide-%28Universities%29.%2D%2D-Download-contains-V8.6-for-Microsoft-Windows%2C-Mac-OS-X%2C-and-Linux.-
https://www.statmodel.com/orderonline/products.php?product=Mplus-Version-8.6-Base-Program-and-the-Combination-Add%252dOn-Single%252dUser-License-with-pdf%2D%2DUser%27s-Guide-%28Universities%29.%2D%2D-Download-contains-V8.6-for-Microsoft-Windows%2C-Mac-OS-X%2C-and-Linux.-
https://effectivehealthcare.ahrq.gov/topics/social-isolation/rapid-product
https://effectivehealthcare.ahrq.gov/topics/social-isolation/rapid-product
http://dx.doi.org/10.1056/CAT.20.0123
http://dx.doi.org/10.1056/CAT.20.0123
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7385373/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7385373/
https://www.nap.edu/catalog/25663/social-isolation-and-loneliness-in-older-adults-opportunities-for-the
https://www.nap.edu/catalog/25663/social-isolation-and-loneliness-in-older-adults-opportunities-for-the
https://www.nap.edu/catalog/25663/social-isolation-and-loneliness-in-older-adults-opportunities-for-the


Page 10 of 10Peckham et al. BMC Health Services Research         (2021) 21:1355 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	39.	 Institute of Medicine (US) Committee on Monitoring Access to Personal 
Health Care Services. Access to Health Care in America [Internet]. Millman 
M, editor. Washington (DC): National Academies Press (US); 1993 [cited 
2021 Jul 13]. Available from: http://​www.​ncbi.​nlm.​nih.​gov/​books/​NBK23​
5882/

	40.	 Gross CP, Essien UR, Pasha S, Gross JR, Wang S, Nunez-Smith M. Racial and 
ethnic disparities in population-level Covid-19 mortality. J Gen Intern 
Med. 2020;35(10):3097–9.

	41.	 Witters D. In U.S., 14% With Likely COVID-19 to Avoid Care Due to Cost 
[Internet]. Gallup. 2020 [cited 2021 Jul 13]. Available from: https://​news.​
gallup.​com/​poll/​309224/​avoid-​care-​likely-​covid-​due-​cost.​aspx

	42.	 Sands LP, Albert SM, Suitor JJ. Understanding and Addressing Older 
Adults’ Needs During COVID-19. Innovation in Aging [Internet]. 2020 May 
1 [cited 2021 May 5];4(igaa019). Available from: https://​doi.​org/​10.​1093/​
geroni/​igaa0​19.

	43.	 Levine DM, Linder JA, Landon BE. Characteristics of Americans with 
primary care and changes over time, 2002-2015. JAMA Intern Med. 
2020;180(3):463.

	44.	 Melamed OC, Hahn MK, Agarwal SM, Taylor VH, Mulsant BH, Selby P. 
Physical health among people with serious mental illness in the face 
of COVID-19: concerns and mitigation strategies. Gen Hosp Psychiatry. 
2020;66:30–3.

	45.	 Fulmer T, Reuben DB, Auerbach J, Fick DM, Galambos C, Johnson KS. 
Actualizing better health and health care for Older adults: commentary 
describes six vital directions to improve the care and quality of life for all 
older Americans. Health Aff. 2021;40(2):219–25.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.ncbi.nlm.nih.gov/books/NBK235882/
http://www.ncbi.nlm.nih.gov/books/NBK235882/
https://news.gallup.com/poll/309224/avoid-care-likely-covid-due-cost.aspx
https://news.gallup.com/poll/309224/avoid-care-likely-covid-due-cost.aspx
https://doi.org/10.1093/geroni/igaa019
https://doi.org/10.1093/geroni/igaa019

	Aging through the time of COVID-19: a survey of self-reported healthcare access
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusions: 

	Background
	Methods
	Statistical analysis

	Results
	Participant characteristics by outcome status
	Predictors of access to a healthcare provider and medications

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


