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ABSTRACT

Background and Objectives: The global healthcare industry faced significant revenue and volume losses follow-
ing the emergence of COVID-19 in December 2019. Telemedicine emerged as a potential solution to mitigate
these challenges. The primary objectives were to determine the influence of internet browsing and immunosup-
pression on telemedicine acceptance and to evaluate the mediating role of fear of acquiring hospital-induced
infections (HAI) in this relationship.

METHODOLOGY:: A quantitative, cross-sectional study was conducted from April to September 2021. Data
were collected using a validated online questionnaire distributed to patients, physicians, and health insurance
providers in Karachi. The data were analyzed using SPSS version 24, employing correlation, regression, and
mediation analysis. A p-value < 0.05 was considered statistically significant.

RESULTS: The study found that internet browsing significantly influenced telemedicine acceptance (p < 0.01),
while immunosuppression did not (p = 0.39). The mediating role of fear of HAI was partially supported. The
model's explanatory power was weak, with an R value of 0.29, indicating limited predictive capability.
CONCLUSION: The findings suggest limited acceptance of telemedicine among Karachi's population, high-
lighting the need for targeted awareness campaigns and policy adjustments. While internet browsing positively
influenced telemedicine acceptance, immunosuppression did not. The study underscores the importance of
addressing technological and health-related barriers to improve telemedicine adoption.
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INTRODUCTION
The emergence of Covid-19 On December 1, 2019  In addition, studies reveal that the perception of
cases resulted in a decrease in healthcare revenue and  telemedicine has predominantly been favorable, with
volume globally. Numerous systems have profited  several patients reporting satisfaction with their
from the increased use of "telehealth,” synonymous telehealth experiences during the pandemic [3,4].
with "telemedicine."” Telemedicine is the quick elec-  Factors affecting its acceptability encompass
tronic communication of medical information between  perceived advantages, usability, and the immediacy of
clinical practice locations for treatment and education  healthcare need throughout the crisis [5]. Compre-
[1]. The pandemic encouraged a shift from in-person  hending the dynamics of telemedicine adoption in

consultations to telehealth services in Karachi, Paki-  Karachi is essential for guiding future healthcare poli-
stan, and other regions to reduce virus transmission  cies and practices, especially as the healthcare envi-
risks. This shift has shown the potential of telemedi-  ronment evolves in the post-pandemic era [6].

cine to improve healthcare access but also raised ques-  The biggest problems in the health care system are
tions about customer acceptance [2]. creating telemedicine policies, licensing and accredit-
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ing doctors who practice telehealth, strengthening the
information system, ensuring patients can access and
understand technology, being at ease with it, and
having a good relationship with their provider and the
doctors that practice remote healthcare services strug-
gle with time management, team building, profession-
al health, and medical education [7]. The majority of
studies examine social influence, effort expectancy,
and enabling situations, with perceived usefulness
(PU) and PEU mediating [8].

The study is grounded in the Technology. Internet
browsing was chosen as a determinant due to its role in
facilitating access to telemedicine services, while
immunosuppression was selected to explore the
impact of health vulnerabilities on telemedicine accep-
tance.

Thereby, this study aims to fill this gap by examining
the impact of these variables on telemedicine accep-
tance among healthcare customers in Karachi, Paki-
stan. These findings can assist both public and private
healthcare organizations in Pakistan in making
informed decisions about the implementation of
telemedicine projects. This, in turn, can inform health
policymakers about the role of telemedicine as an
initiative to enhance the country's healthcare sector.
The present study evaluates the dependent variable,
acceptance of telemedicine, against the independent
variables: internet browsing and immunosuppression.
We also identified the impact of the mediating vari-
able, fear of acquiring HAI, on the relationship
between immunosuppression and acceptance of
telemedicine.

This study employed a quantitative, cross-sectional
design with a deductive approach. The target popula-
tion included patients, physicians, and health insur-
ance providers in Karachi, with a sample size of 384
respondents. The sample size was determined using a
95% confidence level and a 5% margin of error, based
on the population of Karachi (16,459,000). Conve-
nience sampling was used due to time constraints and
accessibility.

Data were collected using an online questionnaire
adapted from validated instruments, including the
COVID-19 Fear Scale, the Prevalence of Immunosup-
pression Scale, and the Telemedicine Acceptance
Scale. The questionnaire was distributed via Google
Forms, and responses were recorded in Excel before
being imported into SPSS for analysis. The data were
analyzed using SPSS version 24. Descriptive statistics,
correlation, regression, and mediation analysis were
performed. Cronbach's alpha was used to assess the
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reliability of the scales, with values above 0.7 consid-
ered acceptable. The mediation analysis was conduct-
ed using Hayes' PROCESS macro.

Table 1 highlights the demographic characteristics of
respondents. The sample consists of 384 respondents,
with a nearly equal gender distribution (47.4% male,
52.6% female). The majority fall within the 21-35 age
group (57%), followed by 36-50 years (21.9%) and
51-65 years (14.6%). Most respondents have a gradu-
ate degree (41.1%) and belong to the middle class
(44.3%) or upper-middle class (43.2%). These demo-
graphic variables help contextualize the study's find-
ings regarding telemedicine acceptance.

Table 1: Demographic Characteristics
of Respandents (N=3384)

Characteristic FrequenCy |Pefcentage (%)
Age Group

21-35 years 219 57.0
36-50 years 84 219
51-65 years 56 14.6
Gender

Male 182 474
Female 201 52.6
Education Level

Graduate Degree 158 41.1
College Degree 82 214
High School 59 154
Socioeconomic Status

Middle Class 170 44.3
Upper Middle Class 165 43.2

Table 2 reveals the descriptive statistics of constructs
in which the mean scores and standard deviations indi-
cate moderate levels of Internet Browsing (Mean =
2.90, SD = 0.78), Immunosuppression (Mean = 2.03,
SD = 1.14), and Telemedicine Acceptance (Mean =
2.81, SD =0.79). Fear of Healthcare-Associated Infec-
tions (HAI) shows a relatively higher mean score
(3.64, SD =1.10), suggesting a notable concern among
respondents. These values provide an overview of the
distribution of key variables used in the regression and
mediation analyses.
Table 2: Model Summary (Regression Analysis)

Variable Mean + SD Range
Internet Browsing (V1) 2.90 £0.78 1.00-4.70
Immunosuppression  (1V2) 203 £1.14 1.00-5.00
Fear of HAI (Mediator) 3.64 £1.10 1.00-5.00
Telemedicine Acceptance (DV) 2.81 £0.79 0.86-5.00

Table 3 The regression model shows a weak relation-
ship (R = 0.293) and a low explanatory power (R? =
0.086, Adjusted R? = 0.081). This suggests that only
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8.6% of the variance in telemedicine acceptance is
explained by Internet Browsing and Immunosuppres-
sion. The small R? value indicates that other unmea-
sured factors may influence telemedicine acceptance,
which is acknowledged as a limitation in the discus-
sion.

Table 3: Model Summary (Regression Analysis)
Model R R? Adjusted R2 Std. Error
1 0.293 0.086 0.081 0.754

Table 4 indicates the ANOVA results confirm that the
overall regression model is statistically significant (F =
17.740, p < 0.001), indicating that at least one of the
predictor variables significantly contributes to
explaining variations in Telemedicine Acceptance.
However, despite statistical significance, the low R2
suggests the need for additional predictors to improve
the model's explanatory power.
Table 4: ANOVA Results

Model Sumof Squares |df |Mean Square |[F p-value
Regression 120.151 2 ]10.075 17.740 |<0.001
Residual 215.246 379 (0.568

Total 235.397 381

Table 5 shows Internet Browsing has a significant
positive effect on Telemedicine Acceptance (B =
0.285, p < 0.001), suggesting that increased browsing
is associated with higher acceptance. In contrast,
Immunosuppression has a non-significant effect (B =
-0.029, p = 0.390), implying that it does not signifi-
cantly influence telemedicine acceptance. The confi-
dence intervals confirm the significance of Internet
Browsing while showing that Immunosuppression's

effect crosses zero, reinforcing its non-significance.
Table 5: Regression Coefficients with 95%
Confidence Intervals

Variable B Etrdr.or B t \Bz_ilue Eﬁ:ﬁe%l (Loner-

Constant 2045 0173 | - |11.849|<0.001| 1.706-2.384
'meme(tl\B/rlo)WSing 0.285| 0.050 | 0.284 | 5.726 |<0.001|  0.187-0.383
'mm””"(sllij’zp)ressmn -0029| 0034 |-0.043|-0.861|0.390| -0.096-0.038

V1: Internet Browsing; IV2: Immunosuppression; DV: Telemedicine
Acceptance. Confidence intervals (ClI) derived from 5,000 bootstrap
samples. Bolded values indicate statistical significance (p < 0.05).

Table 6 reveals the mediation analysis and it suggests
that Immunosuppression does not significantly predict
Fear of HAI (B = 0.060, p = 0.224). However, Fear of
HAI significantly influences Telemedicine Acceptance
(B =0.116, p =0.001). The indirect effect of Immuno-
suppression on Telemedicine Acceptance via Fear of
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HAI is not significant (B = 0.007, 95% CI = -0.005 to
0.023), indicating that Fear of HAI does not mediate
the relationship between Immunosuppression and

Telemedicine Acceptance.
Table 6: Mediation Analysis Results (Fear of HAI)

Path Effect |Boot SE|95% CI (Lower—Upper) (p-value
IV2 — Mediator (Fear of HAI) [0.060 [0.050 [-0.037-0.158 0.224
Mediator — DV (Telemedicine) {0.116 |0.036 |0.045-0.186 0.001
Indirect Effect 0.007 |0.007 {-0.005-0.023 -

Confidence intervals iCIi derived from 5,000 bootstrai samiles

The current study findings highlight the significant
role of internet browsing in telemedicine acceptance,
consistent with prior research on technology adoption
frameworks such as the Technology Acceptance
Model (TAM) and Social Cognitive Theory. These
theories emphasize that familiarity with technology, as
facilitated by frequent internet use, enhances
perceived ease of use and usefulness, thereby driving
acceptance [14, 15]. For instance, younger populations
(e.g., Generation Y and Z), who are more tech-savvy,
demonstrated higher telemedicine adoption rates,
aligning with global trends where digital literacy
correlates with telehealth utilization [16, 17].
Contrary to expectations, immunosuppression did not
significantly influence telemedicine acceptance (p =
0.39). This suggests that health vulnerabilities alone
may not drive adoption, potentially due to cultural
preferences for in-person consultations or distrust in
remote diagnostics among immunocompromised
patients [5]. However, the partial mediation effect of
fear of hospital-acquired infections (HAI) indicates
that while immunosuppression itself is not a direct
predictor, the psychological fear of infection in clinical
settings may indirectly encourage telemedicine use.
This aligns with studies showing that perceived health
risks during pandemics amplify reliance on telehealth
[6, 7].

The present study is critically necessary at that time
when COVID-19 lockdown restrictions began to relax,
prompting healthcare regulators and professionals to
seek a healthcare plan to mitigate the impact of future
pandemics. This study found a low R value attribut-
able to the negligible correlation between immunosup-
pression and the absence of a mediating effect of fear
of getting HAI on the adoption of telemedicine [9].
This has facilitated opportunities for future researchers
to include new variables to enhance the R value.

The acceptability of telemedicine among healthcare
consumers in Karachi during the COVID-19 pandemic
can be ascribed to various interconnected reasons. The
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pandemic's urgency facilitated the swift development
of telemedicine services. Research indicates that
patients were predominantly content with telemedi-
cine, highlighting advantages such as convenience,
time efficiency, and less risk of infection [10, 11]. A
recent survey has revealed that a substantial majority
of participants deemed telemedicine beneficial during
the epidemic with numerous individuals indicating a
preference to persist with these services moving
forward [2]. This corresponds with data from other
regions, where patient satisfaction with telemedicine
has been reported as high, especially when patients
could connect successfully with their healthcare prac-
titioners [12, 13].

Nonetheless, despite the favorable welcome, some
challenges persist that may impede the long-term
adoption of telemedicine in Karachi with inadequate
technology infrastructure, insufficient training of
healthcare personnel, and apprehensions about privacy
and data security have been recognized as substantial
obstacles [18]. A thorough assessment indicated that
although telemedicine services were broadly accepted,
their implementation encountered challenges associat-
ed with technical issues and regulatory frameworks
[19]. The present study has tackled critical obstacles to
facilitate the efficient integration of telemedicine into
the healthcare system in Karachi and abroad.
Furthermore, the significance of healthcare practi-
tioners in promoting telemedicine acceptability is
paramount. Their thoughts and attitudes around
telemedicine substantially affect patient acceptability.
Research indicates that healthcare providers that are
adequately trained and supportive of telemedicine are
more inclined to promote its utilization among patients
[20, 21]. Thereby, enhancing provider education and
addressing their concerns regarding telemedicine can
lead to improved patient outcomes and satisfaction.

Strength and Limitations of the study

The present study also bridges the gap that existed in
prior researches from the perspective of the indepen-
dent variables and mediating variables. Another
advantage of this study is that it critically evaluates the
customer’s preferences and inclination towards
telemedicine and telehealth in order to align indepen-
dent organizational efforts in quality care delivery and
growth of healthcare industry. The research is helpful
for health legislative bodies in making policies for
telemedicine and telehealth keeping in view the
customer behavior and priorities. This study facilitates
the Federal and Provincial Government of Pakistan to
make discretion regarding allocation of budget for
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restructuring telehealth in Pakistan.

The most prominent limitation of this study is it is
quantitative study and it introduces biasness in
responses since respondents have to choose any option
from the fixed set of answers. In addition, it is a cross
sectional research that studies a population at one
point of time. The scope of this study is limited to
Karachi City, only leaving behind a huge chuck on
population of Pakistan and the other countries. The
usage of simple random sampling technique has
narrowed the scope of our study. The effect of predic-
tors, outcome and mediator is checked but the effect of
moderator is not studied in this research. Lastly, this
research is conducted at the student level with in dura-
tion of four months only.

Future Considerations

First of all, it is imperative for the future studies to
incorporate new independent variables to increase the
R value of the research. Since, the role of mediation
proved partial in this study, and future researchers
could study the mediator as predictor to check its com-
plete effect on acceptance of telemedicine, as well as
introduce a moderator in the study. Further, this
research could be done in countries where the scope of
telemedicine is still emerging. Lastly, our worthy
researchers may conduct this research as longitudinal
design and could use systematic- random method of
sampling.

This study highlights that internet browsing signifi-
cantly influences telemedicine acceptance, while
immunosuppression does not. Fear of healthcare-asso-
ciated infections (HAI) did not mediate this relation-
ship, suggesting that telemedicine adoption is more
technology-driven than health-risk motivated. Despite
the model’s statistical significance, its low explanatory
power (R? = 0.086) indicates that additional factors
influence telemedicine acceptance.
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