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Abstract

Background: Rural health disparities persistently challenge healthcare delivery in underserved
areas. Telehealth innovations have emerged as promising interventions to bridge gaps in access
and quality care. This study aims to evaluate telehealth’s effectiveness in transforming rural
health access and care by assessing clinical outcomes, patient satisfaction, and cost-
effectiveness in a multi-center tertiary hospital setting in Bangladesh.

Methods: A retrospective multi-center study was conducted at tertiary level hospitals in
Bangladesh from January 2018 to June 2021. A total of 122 patients receiving telehealth services
were analyzed using descriptive statistics and inferential tests. Data were collected on clinical
outcomes, satisfaction scores, and cost metrics, and analyzed with SPSS version 23.0 to
determine statistical significance of findings with robust confidence.

Results: The analysis revealed significant improvements in clinical outcomes and patient
satisfaction. Approximately 78% of patients reported enhanced access to care, with a mean
satisfaction score of 4.2 (SD=0.6) on a 5-point scale. Telehealth reduced average patient travel
time by 62%, and cost savings averaged 48% compared to traditional care. Inferential statistics
indicated a statistically significant difference (p<0.01) in outcomes between telehealth and
conventional services. Subgroup analysis showed that younger patients and those in remote
areas benefited the most, with improvements exceeding 80% in specific metrics. Further
calculations demonstrated a standard deviation of 0.6 across satisfaction metrics and low p-
values (<0.01), confirming the reproducibility of telehealth outcomes across diverse patient
subgroups.

Conclusion: Telehealth transforms rural healthcare delivery, enhancing access and reducing
costs. This study underscores its clinical and economic benefits, advocating for broader adoption
and policy support to sustain digital healthcare advancements.
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Introduction

At the heart of this study is an integrative approach that
encompasses not only technological advancements but
also the intricate socio-economic, cultural, and
regulatory factors influencing telehealth’s adoption and
effectiveness in rural settings.! Rural health inequities
have long been characterized by insufficient healthcare
infrastructure and an acute shortage of specialized
providers, a reality that telehealth seeks to confront head-
on. With the rapid evolution of digital technologies,
telemedicine emerges as a viable alternative to
conventional in-person consultations, especially in
regions where the physical presence of healthcare
providers is scant. This investigation therefore serves as
both a response to the immediate challenges posed by
these disparities and a proactive exploration of telehealth
as a transformative tool in modern medical practice. The
theoretical framework underpinning this study is
anchored in the confluence of health informatics, digital
communication, and rural health policy. It draws upon
interdisciplinary insights from epidemiology, biomedical
engineering, and public health policy to construct a
comprehensive narrative on telehealth’s transformative
potential. By systematically examining the multifarious
dimensions of telehealth implementation—from its
ability to alleviate provider shortages in remote areas to
its capacity to reduce healthcare costs through more
efficient resource allocation and optimized patient
management strategies—the study establishes a solid
foundation for understanding the broader implications of
telemedicine .2 This framework also emphasizes the need
for a holistic approach that not only prioritizes
technological innovation but also rigorously evaluates
the social and ethical dimensions of remote healthcare
delivery. A central component of the research is an
exploration of the digital divide—a persistent challenge
that disproportionately affects rural populations.
Infrastructural limitations, such as inadequate broadband
connectivity and deficits in technological literacy, pose
significant hurdles to the effective deployment of
telehealth services.> By employing both quantitative and
qualitative methodologies, the study rigorously assesses
how these barriers impact patient outcomes and overall
healthcare access. It posits that overcoming these
challenges requires more than just technological
innovation; it demands targeted policy interventions and
community-based initiatives aimed at fostering digital
inclusivity and resilience. The study’s findings highlight
the critical need to invest in broadband infrastructure and
to design educational programs that enhance digital
literacy, thereby ensuring that telehealth benefits are
equitably distributed across rural populations. In parallel,
the study critically examines the evolving regulatory
landscape that governs telehealth practices. The interplay
between federal, state, and local policies can either
facilitate or hinder the adoption of telemedicine,
underscoring the need for harmonized regulatory
frameworks that are adaptable to rapid technological
innovation while safeguarding patient privacy and data

security.* Recent legislative reforms—especially those
accelerated by the exigencies of the COVID-19
pandemic—have temporarily eased some regulatory
constraints on telehealth. However, the study warns of
the potential challenges as these temporary measures are
phased out, calling for sustained and proactive regulatory
reforms that prioritize patient-centered care and
technological equity. Such reforms are essential for
ensuring that the rapid progress in telehealth is not
stymied by outdated or fragmented regulatory practices.
From a clinical perspective, the study delves into the
significant benefits of telehealth interventions in
improving diagnostic accuracy, facilitating early
intervention, and enhancing chronic  disease
management. Through detailed case studies and pilot
programs conducted in various rural settings, the
research documents how telehealth has successfully
integrated into existing healthcare paradigms, resulting
in improved patient satisfaction, better clinical outcomes,
and enhanced cost-effectiveness.® The integration of
advanced diagnostic tools and remote monitoring
devices has broadened the scope of telehealth, enabling
continuous  patient monitoring and  proactive
management of chronic conditions such as diabetes,
hypertension, and mental health disorders .° These real-
world examples validate the study’s theoretical
assertions and underscore the practical benefits of
incorporating telehealth into routine healthcare delivery,
particularly in areas where traditional in-person care is
logistically challenging. Beyond the direct clinical
benefits, the research investigates the broader socio-
economic impacts of telehealth on rural communities.
Improved access to healthcare not only reduces travel-
related expenses and financial burdens on patients but
also catalyzes broader economic development within
these regions. By alleviating the logistical challenges
associated with accessing specialized care, telehealth
empowers rural residents to maintain their health without
incurring excessive costs or sacrificing productivity.
This, in turn, fosters greater community engagement and
contributes to the overall enhancement of quality of life
in rural areas.” The study highlights how telehealth can
serve as a catalyst for socio-economic rejuvenation by
supporting a healthier workforce and stimulating local
economic growth through reduced healthcare
expenditures and increased accessibility to essential
services.

Aims and Objective

The aim of this study is to evaluate the impact of
telehealth on rural healthcare access, clinical outcomes,
and cost efficiency. We seek to determine its
effectiveness through comprehensive data analysis,
comparing traditional and digital approaches in tertiary
hospitals in Bangladesh, while identifying key
determinants of patient satisfaction for improvement.
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Material and Methods

Study Design

This study employed a retrospective, multi-center design
conducted at tertiary level hospitals across Bangladesh
from January 2018 to June 2021. The design allowed for
a comprehensive evaluation of telehealth interventions
on rural healthcare access and outcomes. Data were
extracted from hospital records and telehealth service
logs to assess clinical effectiveness, patient satisfaction,
and economic benefits. The multi-center approach
enhanced the generalizability of findings by
incorporating diverse patient demographics and
geographical areas. The study framework integrated both
quantitative and qualitative assessments, including
descriptive statistics, inferential testing, and subgroup
analyses. This design facilitated a robust comparison
between telehealth and traditional healthcare services,
enabling the identification of key determinants
influencing patient outcomes. Moreover, the study's
retrospective nature permitted the examination of long-
term trends and the accumulation of extensive clinical
data, thereby providing valuable insights into the
operational efficiency and overall impact of telehealth in
transforming rural healthcare delivery.

Inclusion Criteria

Patients were eligible for inclusion if they had utilized
telehealth services at participating tertiary hospitals in
Bangladesh between January 2018 and June 2021.
Eligible subjects included individuals residing in rural
areas with documented clinical encounters via telehealth,
regardless of age or gender. Additionally, patients must
have complete medical records, including telehealth
consultation details, satisfaction scores, and follow-up
data. The study also included those with chronic or acute
conditions who received at least one telehealth
intervention during the study period.

Exclusion Criteria

Patients were excluded if they did not meet the study
timeframe or if their records were incomplete, missing
key telehealth intervention data, or lacking follow-up
information. Individuals who only received in-person
consultations without any telehealth component were
also excluded. Moreover, patients with transient or acute
conditions that resolved without telehealth intervention
were omitted. This exclusion ensured the study focused
solely on those with sustained engagement with
telehealth services and reliable, comprehensive clinical
data for accurate analysis.

Data Collection

Data were collected retrospectively from hospital
electronic health records and telehealth service databases
across multiple tertiary hospitals in Bangladesh. Detailed
information on patient demographics, clinical diagnoses,
telehealth consultation frequency, and satisfaction scores
was extracted. Additionally, records on cost metrics,

travel times, and clinical outcomes were compiled to
assess the overall impact of telehealth interventions. Data
collection was standardized across centers to ensure
consistency and reliability. A structured data extraction
protocol was implemented, with quality checks and
periodic audits performed to validate the accuracy and
completeness of the data, ensuring that all relevant
information was accurately captured for subsequent
analysis.

Data Analysis

The collected data were analyzed using SPSS version
23.0. Descriptive statistics, including means, standard
deviations, and frequency distributions, were computed
to summarize the demographic and clinical
characteristics of the study population. Inferential
statistical tests, such as t-tests and chi-square tests, were
employed to evaluate differences between telehealth and
traditional care groups. Subgroup analyses were
conducted to explore outcomes based on age, gender, and
geographic location. A p-value of less than 0.05 was
considered statistically significant, and standard
deviation calculations provided insights into data
variability, ensuring a robust assessment of telehealth’s
effectiveness on rural healthcare outcomes.

Ethical Considerations

The study was conducted in accordance with the ethical
standards outlined by the Declaration of Helsinki. Ethical
approval was obtained from the institutional review
boards of all participating tertiary hospitals. Patient
confidentiality and data privacy were strictly maintained
throughout the study. Data were anonymized prior to
analysis to ensure that individual patient identities were
protected. All procedures adhered to the ethical
guidelines for retrospective research, ensuring that the
study's conduct upheld the highest standards of scientific
integrity and ethical responsibility.

Results

The study comprised 122 patients from multi-center
tertiary hospitals in Bangladesh who received telehealth
interventions from January 2018 to June 2021. A
comprehensive analysis was performed to evaluate
demographic  characteristics, clinical  outcomes,
telehealth utilization, patient satisfaction, cost efficiency,
and subgroup differences.

Table 1: Demographic Characteristics

Variable Frequency | Percentage | p-value
Age (years)

18-30 40 32.8% 0.015
3145 50 41.0% 0.015
46-60 20 16.4% 0.015
>60 12 9.8% 0.015
Gender

Male 70 57.4% 0.032
Female 52 42.6% 0.032




TAJ December 2021; Volume 34 Number-2

Residence

Rural 100 82.0% 0.005
Urban 22 18.0% 0.005
Total 122 100% —

Demographic data reveal that the majority of participants
were between 3145 years (41.0%), predominantly male
(57.4%), and mainly resided in rural areas (82.0%),
reflecting the target population for rural telehealth
services.

Table 2: Clinical Outcomes

Variable Frequency | Percentage | p-
value

Improvement in | 95 77.9% 0.001

symptoms

No change in | 20 16.4% 0.001

condition

Worsening 7 5.7% 0.001

condition

Total 122 100% -

Clinical outcomes indicate that 77.9% of patients
experienced symptom improvement following telehealth
interventions, with a statistically significant p-value
(0.001), underscoring the positive clinical impact.

Utilization

0
Total 100%
122

0.01
Multiple consultations (>3) | 67.20%
82

0.01
Single consultation | 32.80%
40

0 20 40 60 80 100 120 140

p-value Percentage Frequency

Figure 1: Telehealth Utilization
Most patients (67.2%) underwent multiple telehealth
consultations, suggesting a high engagement level and

continued reliance on remote care modalities.

Table 4: Patients Satisfaction

Variable Frequency | Percentage | p-
value

High 80 65.6% 0.005

satisfaction

(Score >4)

Moderate 30 24.6% 0.005

satisfaction

(Score =3)

Low 12 9.8% 0.005

satisfaction

(Score <2)

Total 122 100% —

A majority of patients (65.6%) reported high satisfaction
with telehealth services, with satisfaction scores
significantly favoring telehealth over traditional methods
(p=0.005).

Improved Outcomes
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Figure 2: Subgroup Analysis — Improved Outcomes
by Age Group

The subgroup analysis shows a high rate of improved
outcomes across all age groups, with slightly lower
improvement in patients over 60 (66.7%). The
consistency in improvements across age groups
(p=0.020) reinforces telehealth’s efficacy irrespective of
age.

Discussion

Our study revealed that the majority of telehealth users
were aged between 31-45 years (41%) and
predominantly male (57.4%). This demographic
distribution aligns with findings by Valikodath et al.,
which indicated that working-age adults were more
likely to adopt telehealth due to their familiarity with
technology and their need for accessible healthcare
services.® However, the lower utilization rate among
older adults (>60 years) suggests potential barriers such
as digital literacy and reluctance to adopt new
technology.” These findings suggest that targeted
interventions, such as digital literacy programs, may be
necessary to encourage broader adoption among older
patients. Our results showed that 77.9% of patients
experienced symptom improvement following telehealth
interventions, with a statistically significant difference
compared to conventional care (p<0.01). These findings
align with previous research by Samson et al., which
demonstrated that telemedicine was highly effective in
chronic disease management, particularly for conditions
such as diabetes and hypertension.'® Additionally, a
systematic review by Orlando et al., found that telehealth
services resulted in significant improvements in patient
health indicators, including medication adherence and
disease progression management.!! Our study supports
these findings and further emphasizes telehealth’s role in
enhancing clinical outcomes in rural populations. The
majority of patients (67.2%) in our study required
multiple telehealth consultations (>3), suggesting
sustained engagement with remote healthcare services.
This high utilization rate indicates a positive shift toward
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telehealth reliance, comparable to findings by Mahtta et
al., where over 70% of rural patients engaged in multiple
telehealth visits for continued care.!? These results
highlight telehealth's ability to provide continuous and
effective healthcare delivery, reducing the burden on
physical healthcare facilities while ensuring adequate
patient monitoring. Patient satisfaction was notably high,
with  65.6% reporting positive experiences with
telehealth services. This outcome is consistent with
research conducted by Kidholm et al., which found that
telehealth improved patient satisfaction by reducing wait
times and increasing accessibility.!> Moreover, our
study’s findings are in line with Kruse et al., who
identified convenience, time efficiency, and provider-
patient communication as key contributors to high
telehealth satisfaction rates. However, the 9.8% of
patients who reported low satisfaction highlights the
need for further improvement in user experience,
particularly concerning internet connectivity and
consultation personalization. Our study found that 49.2%
of patients reported significant cost reductions (>50%),
while 36.9% experienced moderate savings (30-50%).
The financial benefits of telehealth have been widely
documented in previous studies, including Hornyak et a/,
who reported that telemedicine reduced travel-related
expenses by an average of 45% in rural populations.'*
Additionally, a cost-analysis study by Saeed et al,
highlighted that telehealth interventions significantly
lowered hospitalization rates, thereby decreasing overall
healthcare expenditures.'>'® Our findings reinforce these
conclusions and emphasize telehealth’s potential in
alleviating the economic burden of healthcare access in
remote regions. Despite its strengths, our study has
several limitations. First, the sample size (N=122) was
relatively small, which may limit generalizability.
Secondly, the study was conducted in tertiary hospitals,
and findings may not fully represent primary healthcare
settings. Additionally, our study relied on retrospective
data, which could introduce biases in reporting
outcomes. Future research should incorporate larger
sample sizes, longitudinal study designs, and
randomized controlled trials to validate and expand upon
our findings. Given telehealth's effectiveness in
improving healthcare accessibility, clinical outcomes,
and cost efficiency, policymakers should focus on
expanding digital infrastructure in rural areas. Increased
investment in broadband connectivity and digital literacy
training can further enhance telehealth adoption.
Additionally, regulatory frameworks should be
established to ensure equitable access and
reimbursement policies for telehealth services. Future
studies should explore innovative telehealth models,
such as Al-driven consultations and mobile health
(mHealth) applications, to further optimize healthcare
delivery in remote settings.

Conclusion

Our study confirms that telehealth significantly improves
rural healthcare access, enhances clinical outcomes, and
reduces costs. These findings align with existing
literature and highlight telehealth’s transformative
potential.  While challenges remain, targeted
interventions can address barriers and further optimize
digital healthcare delivery. The study underscores the
need for continued investment in telehealth infrastructure
and policy support to ensure sustainable and equitable
healthcare access for rural populations.
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