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ABSTRACT

Received:

COVID-19 Pandemic has surfaced several needs in the health care delivery system
worldwide. The clinical interactions are turning towards telehealth and remote
interactions due to the fact of contracting infection. It is vital to understand underlying
barriers and facilitators of telehealth to improve access and utilization of needed
healthcare. The disparities in health care utilization already exists among certain
chronic conditions group, and pandemic has significantly affected the way people
access healthcare services. The paper identifies factors affecting access to healthcare,
barriers, and facilitators of healthcare delivery system, and proposes a framework to
study telehealth utilization. The call for action paper proposes research methodology
at structure, process and outcome level of healthcare delivery system to identify and
resolve factors impacting telehealth utilization.
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Introduction
The five dimensions of access are availability, accessibility,
accommodation, affordability, and acceptability [1]. Availability
is a relationship between the volume of facilities, healthcare
supplies, and patient’s healthcare needs volume [1]. Accessibility
defines the distance between patient and provider, meaning travel
time and transportation factors to seek healthcare service [1].
Accommodation defines the relationship between the delivery
system, the structure of healthcare facilities set up to accept
patients, and the patient’s ability to accept it [1]. It includes
appointment timings, hours of operations, mobile services, walkin facilities, etc. [1]. Affordability is the relationship between the
healthcare provider’s charges for the services they provide and the
patient’s income ability to pay for the services they might seek from
those providers [1]. Finally, acceptability means both the patient’s
and provider’s tendency to accept the attributes of each other [1].
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Meaning, patients might be willing to go to certain types of facilities,
neighborhood, provider gender, or providers’ race.

Likewise, the providers might not be willing to accept certain
patients holding a kind of insurance coverage they don’t accept [1].
It is established that if a problem exists among any dimensions of
access, it could influence patients and healthcare delivery systems
that are measurable in three ways [1]. First is lowered utilization
of services, lower patient satisfaction of the healthcare services
they receive, and change in provider practices like reduced patient
time [1]. It is evident from the above paragraph that access and
utilization are hence interrelated, and access could be measured
through utilization [2]. The utilization of healthcare services serves
as an indicator to determine whether access to needed healthcare
is realized [3]. The frequency of visits to a physician/provider or
medical procedure all fall under the utilization indicator of access to
healthcare [3]. The structure of a delivery system (accessibility), the
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process of care (accommodation, acceptability, affordability), and
health outcomes seem to affect and assess (Figure 1 in Appendix)
overall access to care, costs, and quality [4].

The common barriers to access to healthcare are structural
(availability, delivery system organization and transportation),
financial (insurance coverage, reimbursement levels, and public
support), and personal (acceptability, cultural, language, attitudes,
and education/income), which affects health and wellbeing of an
individual [3]. Measures of access, i.e., utilization of healthcare
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services and health outcomes, vary as per the equity measures,
i.e., barriers to access [3]. Overall, it is evident through Figure 1
in the appendix and literature [5] that healthcare utilization is an
indicator of access to healthcare affected by structure, process,
and individual characteristics. Nonfinancial barriers to access
are common reasons behind unmet need or delayed care among
Adults in the United States compared to affordability barriers [6].
Attempts to improve such access through the Affordable Care Act
(ACA) Legislation is the one source to improve it as the absence of
insurance means no access to the healthcare delivery system [7].

Figure 1: How U.S. healthcare system can be evaluated [4]. Effectiveness, efficiency and equity indirectly measures components
of healthcare i.e. Structure, Process and Outcome as they affect Access, Cost and Quality.
However, the non-financial barriers to access couldn’t be
solved by ACA but by federal and state governments through
infrastructure development [6] and changing care delivery patterns
like Accountable Care Organizations [8]. The solution to the
availability domain issue for access could be increasing the supply
of providers and healthcare services in the underserved area [6].
Patients seeking primary care at community healthcare centers are
more likely to receive preventive services, Pap smear, vaccinations
and, less likely to have low birth weight babies, less likely to visit
or seek care in emergency rooms [7]. Several mechanisms through
which primary care benefits occur are greater access to needed
services and early management of health problems [7]. Greater
access to required services improves healthcare services access for
disadvantaged population groups who are more prone to lack of
regular source of care [7].

could be improved through telemedicine and transportation
services [6]. Alternative payment models have also proven to
improve the quality and utilization of healthcare [10]. The access
and utilization of healthcare seem to strengthen due to primary care
facilities and their providers [7]. Accountable Care Organizations
also reduce healthcare costs [11,8], emergency department visits
[8], and improve overall healthcare utilization [10].
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Early management of health problems by preventing causes
and symptoms like hypertension complications occurs through
primary care that could help avoid emergency department visits or
hospitalizations and disease progression [7]. Healthcare costs also
rise with increased utilization of high-cost services or emergency
department visits caused due to unmet medical needs and timely
access to care barriers [9]. Integrating medical and non-medical
services into a healthcare delivery system could help reduce the
cost by improving access to needed care [9]. Accessibility, a nonfinancial access barrier to receiving timely healthcare services,

So, the accommodation domain of access could be improved
through open access scheduling to reduce wait time for primary
care and or reduce avoidable Emergency Department visits
[6]. Disparities in healthcare utilization exist among racial
and ethnic groups [12,13]. Access to healthcare and insurance
coverage constitutes this racial and ethnic disparity [12]. Specific
governmental interventions like Medicaid Expansion under ACA
legislation have effectively reduced such utilization disparities in
the United States [12,14,15]. Differences could also be potentially
eliminated by managed care programs performing in certain states
with vulnerable beneficiaries if enrolled [13]. Increased utilization
of acute healthcare services by the homeless population also exists
as a disparity compared to other groups [16]. Certain vulnerable
groups might also face barriers to access to healthcare due to unmet
non-medical needs at an early stage and hence causes an increase
in overall healthcare expenditure [16]. Patients and providers also
play a vital role in help identifying the barriers to access to care,
quality of care, or general issues they face regarding the process of
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healthcare they receive [17,18] It could help reduce the disparity
associated with utilization among the vulnerable group of patients
with unmet medical needs.

Problem Analysis- Issues with Influencing
Telehealth and Healthcare Utilization
Before the COVID-19 pandemic, disparities in healthcare
utilization were evident, while during the pandemic, disparities
within the individual healthcare system for telehealth service
utilization exists depending on the patient’s socio-economic status
[19-24]. Several significant barriers from the patient side are
disparities in digital access, digital literacy, telehealth awareness,
cost & coverage for telehealth, racial and ethnic discrimination, low
income and, rural population [22,23]. The structural-level barriers
influencing telehealth services are broadband services availability
and quality, licensing regulations for providers, and equitable
telehealth insurance service reimbursements [20,21,25]. The
provider-level barriers are insufficient resources to support virtual
care [21,22], inability to obtain physical examination vitals, and lab
work [26].

In the absence of policies and interventions to improve access
to care through telehealth service utilization, these disparities
may broaden [19]. Although Telemedicine utilization has
improved among population groups with higher income, it has
disproportionately reduced among lower-income, education groups
of population with specific cultural and political factors playing the
role as mediators for the disparity [19]. Currently, a significant
barrier to population-level implementation of telehealth during
COVID-19 is workforce challenge with a single remote clinician for
multiple sites, credentialing, payments/reimbursements, staffing
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of specialists, and infrastructure in place to implement telehealth
effectively [27]. The pandemic has affected Emergency Department
visits which might impact the overall health outcome of the
population requiring the visit [28]. It is vital to understand the root
causes of the decreased Emergency Department visits in pandemic
and its impact on overall population health outcomes [28]. It is
also essential to determine what impacts provisions of services
like telehealth that provide continuity of care. Its implementation
leads to improving the cost and quality of healthcare for all types
of patients.

Application of Andersen and Aday ModelEmpirical Literature

The U.S. healthcare service continuum could be divided into
primary, secondary, and tertiary [4], as depicted in (Figure 2
Appendix). So, it is vital to evaluate and determine the application
of any model across the continuum of care to understand the effects
on access and utilization of healthcare. The Andersen and Aday
Model helps us understand and evaluate the structure process and
the outcome along and across the continuum [4]. The conceptual
framework proposed by Andersen and Aday inculcates system,
institution, and patient/individual level constructs that help
determine the relationship and define a problem in health services
research [5]. It helps provide descriptive data on the organization
(structure) and operation (process) of the healthcare system. It also
helps to understand the percent people uninsured, the proportion
and distribution of providers, and overall healthcare service
utilization [4]. The model helps understand, examine, and evaluate
the relationship and impact of one component on the other (Figure
3 Appendix) as depicted by the directions of arrows in the model
[5].

Figure 2: U.S. healthcare service continuum [5].
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Figure 3: The framework of the model helps evaluate health care service, program, and policy through interrelation of model
constructs [5].
Overall, it helps analyze (Figure 4 Appendix) the impact of the
healthcare delivery system, other patient characteristics on the
overall health and wellbeing of the population it was developed to
serve [4]. It helps understand the impact and analyze the impact
of the healthcare delivery system and personal characteristics/
demographic characteristics at both population-level, i.e.,
population perspective, and clinical level, i.e., clinical perspective

including system, individual or organizational level [4]. The model
can be studied at both the macro and micro levels to determine the
outcome [4]. Overall health and wellbeing could be measured by
measuring health indicators. Finally, effectiveness, efficiency, and
equity criteria help understand and evaluate if the existing policy,
intervention, or practice are efficient, equitable, and effective [4].
Effectiveness, efficiency, and equity are often complementary [4].

Figure 4: Andersen and Aday final phase model [5].
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Effectiveness in clinical perspective is medical treatment
effectiveness, while a population perspective its medical and
non-medical (environmental and behavioral) effectiveness of
intervention [4]. On the other hand, efficiency means cost-benefit
analysis or cost-effectiveness, or cost-utility analysis [4]. It means
if indeed within the limited resources, the available treatment
is effective and low at the cost compared to other alternatives
[4]. Finally, Equity Helps determine if the effective and efficient
intervention is available equally or distributed equally to all? [4],
Is there procedural fairness at the structural and process level to
make this effective and efficient intervention available to all groups?
The Model helps determine the performance of the U.S. healthcare
system and policy impact on the healthcare system, as we refer to
Figure 3 in Appendix [4]. The application of the structure process
and outcome model to determine healthcare quality [29], variation
in resources, and impact of delivery system on patient outcomes
and utilization [30] determined in the past. The Healthcare system
is complex [31].
In such cases, evaluation of either change in infrastructures
like telehealth or the characteristics of both patient/provider and
systems providing care [32] through the application of Andersen
and Aday model is evident in the past. The delivery system or any
intervention proposed needs be measured through the lens of
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effectiveness and efficiency [33]. The model utilizes measures and
attributes of the healthcare delivery system like structure, process,
and outcome to determine and evaluate the health and well-being
of the population it serves. With the model, both the provider and
subgroup of problems, including demographic characteristics
(predisposing, need, and enabling factors) and its intervention, are
evaluated [33]. Including the demographic characteristics in the
model helps us understand how target population characteristics
needs are addressed by existing system performance or network
and how their overall health and well-being are being impacted?
[33].
Hence it is crucial to determine while implementing this model,
who is the target population of interest? Is it homeless people,
children, or doctors protected against COVID-19 infection through
the implementation of telehealth, or is its population protected
from COVID-19 infection? It is also important to note that effect
and outcome at all levels (population and clinical) are essential
to analyze as new technology and service might be effective and
work at an individual level but might not work at a population level
(scale-up problem) as discussed in the book [4]. To fully understand
the effect of health programs, interventions, or policy, the impact at
each level (Figure 5 in Appendix) is necessary to be determined [4].

Figure 5: Indicators and measures illustrate potential predictors and outcomes for the health service utilization and delivery
system outcomes [5].
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Application of Andersen and Aday Model Within
Context of Telehealth Utilization
Studies examining disparity in healthcare access and utilization
so far have utilized the model to construct the research variables
for outcome measures of healthcare utilization [12]. The indicators
of healthcare access and utilization measured are “probability
of being uninsured, probability of having any delayed necessary
medical care, and probability of having any forgone medical care”
[12]. Hence the model can determine the impact of telehealth
services on healthcare utilization both at the population and
clinical perspective level. Health care utilization measures are the
probability of having an emergency department (E.D.) visit, and
probability of having any physician visit” [12]. The covariates of
the study can be informed by the model [12] categorized into three
domains like predisposing factors, enabling factors, need factors.
Hence, the model provides information on mechanism through
which outcomes like healthcare utilization are impacted other than
telehealth intervention as a primary treatment variable.

Studies have applied the model to understand process level
barriers of utilization and their impact on the overall quality of
health, i.e., under or overuse of healthcare services of a particular
specialty [34,35]. One study utilizes only process and outcome level
data to determine the adequacy/effectiveness of existing healthcare
delivery and services [34]. So, telehealth service’s effectiveness
on the current healthcare delivery system can be measured by
applying Andersen and Aday Model in determining impacts on
health care service utilization among primary care and preventive
care population during COVID-19 [24]. The Anderson and Aday
model could be utilized in stages to determine the effectiveness
of telehealth utilization [33]. In the first stage, we could use the
model to determine the system-level factors impacting telehealth
utilization, affecting the overall continuity in healthcare utilization
for chronically ill and other preventive services [36]. By doing so,
we would measure the system performance and gather existing
evidence [33,25].
In the second stage, one can implement the model to determine
and establish standard guidelines of the process of care [33] for
telemedicine and its utilization. Once the standard guidelines are
determined, the indicators for measurements from the guidelines
could be established for each construct of the model to establish
the quality of telemedicine care or delivery system [33]. In the final
stage, the quality outcomes could be utilized to develop strategies
for improvement and reanalyze the outcomes after implementing
those strategies [33] identified regarding telehealth implementation
and utilization. The model could also evaluate a socioeconomically
vulnerable group of population [37,24] facing disparity in telehealth
utilization within the healthcare system [19]. The model evaluates
several factors that make the population vulnerable and uses them
to determine its impact on their healthcare utilization [37], as
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factors that make the group vulnerable might be responsible for the
effect on the overall utilization of care [37]. The model application
for the vulnerable population could help determine the effect of
telehealth healthcare utilization on the health outcomes/status of
the group as health status determines utilization [37].

It is vital to understand whether COVID-19 has brought
changes in disparities associated with telehealth utilization within
any healthcare system [19,24]. The U.S. Centers for Disease Control
and Prevention recommends utilizing Telehealth services during
the pandemic to seek needed care. Hence Andersen and Aday
model could help determine the uptake rate of telehealth services
through the number of visits via telemedicine and its impact on
timely access to care and health care utilization [24]. The model
can also help identify potential structure, process, and individual
level barriers [38,39,23] that could impact telehealth utilization
among the vulnerable population [22] and how it impacts the
overall access to primary care [22]. As established prior (Figure 1,
Appendix) in this paper, structure and process-level factors impact
and can be assessed by the access to health, healthcare utilization,
and quality of care components.

It is vital to understand how the pandemic affects the complexity
gap between the needs and services of patients for chronic care [32].
The reason behind doing so is to understand the impact on service
utilization and overall health and well-being among the population
with chronic conditions other non-acute, non-urgent care needs.
Hence the model can help determine barriers and facilitators of
Telehealth and Remote Patient Monitoring Programs [40,41] to
determine effectiveness [22], efficiency, and equity aspects of such
[38,39] during COVID-19 pandemic. Overall, the Andersen and
Aday model can be utilized to measure the impact of telehealth on
healthcare utilization (over/underutilization of needed services),
readmission rates for specific condition groups, improved quality
of care through telehealth [21,22,28], and impact of telehealth
on reducing overall cost of care through improved access to care
[20,21].

Conclusion

Structure, process, and outcome constructs in health services
research seem to affect healthcare access, cost, and quality.
Hence it is vital to utilize the model to determine what aspects of
structure (delivery system, population characteristics) and process
(utilization, satisfaction) affect utilization, access outcomes like
physicians visit, utilization of proposed interventional services,
or use of emergency department visits. Quality of care could help
determine if the existing care provision is appropriate or not
and could serve as an indicator of access and utilization. Since
the constructs of the framework are interrelated, like vulnerable
population’s need for care and existing system delivery together
impact the process of care and the health risks the population carry
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which in turn impacts the overall health of the population, its crucial
to utilize the entire model to understand the complex situations that
affect telehealth and utilization of care. It is also established that
utilization of healthcare and health outcomes serve as an indicator
of access to needed healthcare in this paper. Barriers to access to
telehealth services impact the overall health outcomes and over or
underutilization of needed healthcare. Application of the Andersen
and Aday Model to telehealth service utilization and its impact on
overall healthcare utilization in health services research can help
inform government policies relevant to its effectiveness, equity, and
efficiency. The model can also help understand facilitators, barriers
for telehealth implementation in the healthcare delivery system.
It also helps understand the disparity in health outcomes among
the population and specific groups and the quality of healthcare
service.
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