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ABSTRACT
The study investigates the customers’ intention to use app-based medicine services in an
emerging economy. This study explores the indirect effects of perceived usefulness,
perceived ease of use, perceived security and perceived delivery with the intention to use
app-based medicine services through the mediating effect of perceived trust. The present
study developed a self-administered survey questionnaire to collect data from 336
respondents who were using app-based medicine services in Bangladesh. The data was
collected between March 2022 and May 2022. The collected data were analysed using
SmartPLS-4 to determine the reliability and validity of the constructs. The study’s findings
indicate that perceived usefulness, perceived ease of use, perceived security, and perceived
delivery positively and significantly (t > 1.96; P < 0.05) influence the perceived trust in app-
based medicine services. The research findings also indicate that perceived ease of use,
perceived delivery, and perceived trust significantly (t > 1.96; P < 0.05) impact the intention
to use app-based medicine services. This study highlights to explore the success factors
such as consumer perceived usefulness, perceived ease of use, perceived security, and
perceived delivery that can increase customers’ trust to use app-based medicine services in
the developing economy.
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Introduction

The COVID-19 outbreak has induced changes in an
individual’s feelings, cognition, consumption patterns,
and social conduct. People have started to prefer using
online platforms for purchasing goods and services as
a way to avoid crowded settings and lower their risk of
contracting COVID-19. The COVID-19 crisis has also
developed dynamism in digital services throughout
the country and expanded the scope of online medi-
cine services. Recently, purchasing medicines has
become increasingly digitalized, which refers to online
medicine services. App-based medicine services differ
from other app-based services in that they focus solely
on providing medicine to patients based on their indi-
vidual needs and physician-prescribed medications
[1]. They provide customers with comprehensive
information on the medicine they are purchasing,
including its active ingredients, indications, generic
names, dosage administration, side effects, precau-
tions and warnings, storage conditions, safety guide-
lines, and instructions [2]. Additionally, these
services are available 24/7, allowing customers to pur-
chase medication at any time of day or night, reducing
both the time and effort required to visit a pharmacy

in person and the hassle of dealing with paperwork.
Furthermore, app-based medicine services are
designed to help patients make informed decisions
about their medications and keep track of their medi-
cations, making it easier for them to adhere to their
treatment plans.

App-based medicine services are increasingly being
adopted in developed markets due to their conven-
ience and cost savings. However, according to
Mathrani et al. [3], many developing markets lack
the digital infrastructure to offer online services and
allow citizens to purchase goods and services online.
In Bangladesh, one of the world’s emerging econom-
ies, app-based medicine has only recently begun to
gain the attention and interest of consumers, in con-
trast to its widespread use in developed countries
[4,5]. They often face greater challenges than those
in developed markets, such as a lack of access to qual-
ity healthcare and health literacy [4]. This increases
the demand for app-based medicine services in emer-
ging markets, as they can provide access to medicine
without requiring an in-person visit to a local phar-
macy. There is often a lack of broadband access,
reliable internet connections, reliable payment
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facilities, and access to reliable medical data, which
can limit the effectiveness of such services in emerging
markets [4,5]. In addition, medical services in emer-
ging markets may not have the same level of quality
and safety standards as those in developed markets,
further increasing the need for app-based medicine
services. As such, app-based medicine services are
beneficial for those with limited financial resources,
mobility, or difficulty accessing pharmacies due to
time or location constraints. The size of the pharma-
ceutical market in Bangladesh is approximately $3 bil-
lion [6]. In the 2020–2021 fiscal year, Bangladesh
made $169 million from the export of pharmaceutical
products to 150 nations. By 2025, Bangladesh’s medi-
cine exports are projected to reach $450 million [6].
According to Statista [7], the online medicine market
is expected to increase from its current level of US
$59.00 m in 2022 to US$172.90 m by 2027, at an
annual growth rate of 23.99%. Moreover, according
to Business Inspection [8], in terms of international
pharmaceutical exports, Bangladesh is ranked 71st,
out of a total of 134 countries. This context provides
an opportunity to examine antecedents that impact
consumers’ intention to use app-based medicine ser-
vices in an emerging economy [4].

App-based medicine services are becoming increas-
ingly popular among consumers due to their range of
benefits and features that make managing healthcare
much easier. The convenience of ordering medi-
cations from home is a major factor influencing con-
sumer decisions to use these apps, as is the ability to
compare prices from various online pharmacies in
order to find the most cost-effective option [9].
Additionally, users can upload prescriptions, quickly
check for the availability of medications, and receive
their orders within a few days [10]. Furthermore,
online pharmacy apps can help users find generic ver-
sions of medications, which are often cheaper than
their brand-name counterparts [11]. Finally, they
also provide patients with a record of their medical
and medication history, allowing them to easily access
information about past treatments via the internet-
based app [12].

Despite the many advantages of app-based medi-
cine services (e.g. quick transaction, ease of ordering,
navigation through mobile apps, delivery of medi-
cines), many consumers in developing markets still
need to be convinced about using app-based medical
services due to their lack of skill in using ICT systems,
their fear of insecure online financial transactions, and
the quality of the delivered products. Hence, there still
needs to be more evidence of the determinants of cus-
tomer trust that affect their intention to use app-based
medical services [5], and it is pivotal to investigate
which constituents foster and prevent the acceptance
of app-based medical services. Consumer trust is
essential for any medicine service, whether delivered

through a traditional or app-based platform and this
relationship between consumer trust and medicine
services translates into app-based medical services in
that users need to have faith that the app they are
using is secure, safe, and effective in providing the
medicines they are seeking [9]. App-based medicine
services should focus on providing consistent, reliable
customer service, up-to-date technology and security
measures, transparency, quality and efficacy guaran-
tees, detailed product information, secure payment
options, and reliable shipping and delivery options
in order to build consumer trust [13]. Furthermore,
they should adhere to the same standards of quality,
safety, and efficacy as traditional medicine services to
ensure customers can make informed decisions with
confidence [10].

The existing literature investigated the role of suc-
cess factors that influence customers’ perceived trust
towards their intention to use app-based medical ser-
vices. In line with this, the concept of the Technology
Accepted Model [14] and the Theory of Planned
Behaviour [15] are extensively used as theoretical
lenses. Moreover, it is still being determined whether
perceived delivery as a constituent of TAM in app-
based medical services influences users’ trust and
adoption intention. However, existing studies have
ignored to focus on the impact of perceived delivery
in generating users’ intention through perceived
trust [16,17]. Additionally, more attention should be
given to critical factors that reflect customers’ trust
and its impact on their intention to use app-based
medical services. Furthermore, prior studies have
ignored to scrutinize the mediating role of perceived
trust in app-based medical services [18–20]. There-
fore, a research gap exists which needs to be addressed
and validated. Consequently, this study seeks to fill the
gap by answering two critical and essential research
questions: (1) Do perceived usefulness, ease of use,
security, and delivery influence users’ trust and inten-
tion to adopt app-based medical services? (2) Does
perceived trust mediates the relationship of perceived
usefulness, ease of use, security, and delivery with
users’ adoption intention of app-based medical
services?

The answers to these issues are crucial for main-
taining app-based medical services’ profitability,
development, and long-term viability, which connects
two separate groups: buyers and sellers. Marketers and
policymakers can use such information to understand
their customers’ spending patterns better, and it has
the potential to provide marketers with valuable,
meaningful and practical insights into consumer
behaviour. This study adds to the existing body of lit-
erature by shedding light on how users perceive app-
based medical services and advances the current
knowledge in various ways. Firstly, existing studies
have focused on various constituents of TAM,
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including perceived ease of use, perceived usefulness,
perceived security etc., on users’ perceived trust and
behavioural intentions. This study contributes by
incorporating perceived delivery as a novel constituent
of TAM in determining users’ perceived trust and
behavioural intention in adopting app-based medicine
services. Secondly, limited studies have focused on
users’ perception of trust in predicting users’ intention
to use app-based medical services [10,13]. Hence, this
study adds to the theoretical depth by highlighting the
role of users’ trust in predicting users’ behavioural
intention to adopt app-based medical services.
Thirdly, this study advances the existing body of litera-
ture exploring the role of trust as a mediating variable
between perceived ease of use, perceived usefulness,
perceived security, perceived delivery and users’
behavioural intention to adopt app-based medical ser-
vices. Furthermore, this study’s empirical findings
contribute by demonstrating how the insights might
help new market entrants to establish pertinent mar-
keting strategies to enhance their market share.
Finally, this study proposes a conceptual model and
explores the consumers’ predecessors and their inten-
tion to use app-based medical services.

Theoretical background: Social exchange
theory and Technology Acceptance Model
(TAM)

The main theoretical foundation of this study is social
exchange theory, which was used to investigate the
interaction between variables for using app-based
medical services. The foundation of social exchange
theory is the idea that monetary and non-monetary
incentives stimulates and drives social interactions
[21]. In this study, the contextualization of social
exchange theory suggests that customers are expected
to have positive attitudes and actions towards the app-
based medicine services in exchange for the benefits
they receive [22]. According to Homans [23], a
user’s behaviour changes in response to shifts in the
value exchanged when using app-based medical ser-
vices, where the user’s contributions may be seen as
costs and the service’s returns as gains. There are
inherent responsibilities in social exchange, where
one party (e.g. app-based medical service providers)
does something beneficial (e.g. providing superior ser-
vices) for another with the expectation of receiving
something in return (e.g. customer loyalty) in the
future [24]. Henceforth, app-based medical services
and their users’ associations stand on the idea of reci-
procity, which is a central tenet of social exchange the-
ory. The concept of reciprocity refers to an
instantaneous return of favours. Prior literature also
defines reciprocity as the provision of benefits for
the other in exchange for similar favours or allowances
to be obtained in the future [25]. Therefore, instead of

being limited to a single transaction, customer-medi-
cine service reciprocity may develop from a series of
accumulated perceived service benefits. Therefore,
the purpose of this study is to examine how consumers
weigh the benefit and cost of app-based medicine ser-
vices, with positive and negative values representing
the factors that are likely to contribute to the quality
of their relationships with such services in light of
the social exchange theory.

We also incorporated the Technology Acceptance
Model (TAM) in this study, first suggested by Davis
[26], which is a commonly used framework for under-
standing people’s responses to novel technologies. A
consumer’s perspective towards novel technology is
predicted to be mostly shaped by their perceptions
of its usefulness and ease of use [27]. In this study,
how simple and convenient the technology (app-
based medical services) is regarded to be by the consu-
mer is termed as the ease of use [28]. On the other
hand, perceived usefulness refers to the degree to
which the integration of technology is believed to be
advantageous and effective [29]. According to TAM,
an individual’s behavioural intention is positively
impacted by perceived usefulness and ease of use
[26]. Moreover, in prior literature, scholars have
extended the TAM model and incorporated perceived
security into the model. For instance, a study con-
ducted by Patel and Patel [30] in the context of inter-
net banking in India included perceived security as a
pivotal antecedent impacting their behavioural inten-
tion. In this study, we aim to examine the how per-
ceived ease of use, perceived usefulness, perceived
security and perceived delivery impacts consumers’
behavioural intention to use app-based medicine ser-
vices through the mediated impact of perceived
trust. Therefore, TAM was also included as an under-
pinning theory to explore the interactions amongst the
variables that determines consumers’ intention to use
app-based medicine services.

Literature review

Perceived usefulness

The concept of ‘Perceived Usefulness’ has been
explained by Davis [26] as ‘users’ perceptions of the
expected benefits of using an Information System’.
Regarding the online technological aspect, ‘usefulness’
indicates using any given technology to conduct or
perform a specific task [31]. Perceived usefulness is
considered the user’s belief that using any given online
technology will help achieve the goal of the users [32].
Generally, this concept is related to the performance of
any given information technology usage [27]. Within
an online environment, perceived usefulness point-
outs the extent to which a user believes that buying
in an online platform will provide greater access to

INTERNATIONAL JOURNAL OF HEALTHCARE MANAGEMENT 3



helpful information and a swift purchase experience. It
can also be explained as consumers’ perceived belief
about an information technology that will enhance
their value [33]. From the perspective of online com-
merce, perceived usefulness has been a significant
determinant of consumer trust and intention to use
services [34]. Ventre and Kolbe [35] evidenced that
perceived usefulness is significantly connected with
Mexican users’ trust and intention to shop online.
Furthermore, TJ et al. [13] found that the perceived
usefulness of e-pharmacies positively impacts Indian
consumers online purchase intention. Thus, it is pro-
posed that,

Hypothesis 1(H1): Perceived usefulness positively
impacts perceived trust in app-based medicine
services

Hypothesis 2 (H2): Perceived usefulness has a positive
influence on the intention to use app-based medical
services

Perceived ease of use

The concept of ‘Perceived Ease of Use’ is explained as
the faith and reliance of the technology users, which
indicates that the given technology seems relatively
easy and smooth for usage purposes that require less
effort to use [36]. Davis [26] defined perceived ease
of use as ‘the degree to which a person believes that
using a particular system would be free of effort’
(p. 320). Perceived ease of use generally reflects the
degree to which the usage of the technological system
is uncomplicated from the user’s perspective to use it
without putting much effort [37]. In the context of the
online platform, perceived ease of use indicates the
extent of consumers’ belief about using the internet
with minimal effort [38]. In the context of the online
viewpoint, trouble-free and painless usability of any
given mobile app or website has significantly devel-
oped trust in the user’s mind [13]. Also, according
to Ma [9], better usability and workability of any
given website have influenced users’ trust and inten-
tion to use. In their research, Srivastava and Raina
[19] found that perceived ease of use significantly
influences users’ trust and intention to use health-
related app-based mobile services in Indian context.
Hence, it is assumed that if online purchasing becomes
less complicated and more user-friendly for consu-
mers to navigate, it will enhance consumers’ trust-
worthiness and intention to use app-based medicine
services. Thus, it is proposed that,

Hypothesis 3 (H3): Perceived ease of use positively
influence perceived trust in app-based medical
services

Hypothesis 4 (H4): Perceived ease-of-use has a direct
impact on intention to use app-based medical services

Perceived security

Perceived security has been one of the burning con-
cerns for online consumers or users engaged in the
online platform’s buying process through internet
connectivity [39]. The notion of ‘Perceived Security’
can be described as the perceived feelings of online
consumers that their private information will not be
disclosed to other parties at the moment of the online
purchase phase [40]. Generally perceived security
refers to the perception of online users that the inter-
net-based online transaction is safe and secure, main-
taining users’ personal and financial information
intact and secret [41]. A higher level of perceived
security will make customers more trusted that all
online transactions will be performed safely and
securely [42]. A higher level of security has been con-
sidered to offer an assurance that consumers’ private
information, such as name, location, and financial
card code, will not be disclosed to others for any
unlawful purposes [43]. Research suggests that per-
ceived security has been interrelated with customers’
trust and intention to use products or services [44].
Hence, if consumers feel that the online transaction
is safe and secure when purchasing products on app-
based medicine services, there will be a positive devel-
opment of trust and intention in their minds. Thus, it
is proposed that,

Hypothesis 5 (H5): Perceived security has a direct
relationship with perceived trust in app-based medi-
cine services

Hypothesis 6 (H6): Perceived security positively influ-
ences intention to use app-based medicine services

Perceived delivery

In the online purchasing environment, home delivery
has become a common practice provided by online
shop owners [45]. It has also been a reason why people
like to shop online because it seems convenient and
saves them time [46]. It has also been a source of pre-
ference for online purchasing as it seems convenient
for consumers by saving valuable time [46]. Delivery
efficiency has become a significant factor in online
purchasing [47]. Within an online commerce atmos-
phere, delivery time indicates the time between the
placement of online order and the delivery of the pro-
duct within promised time [48]. Timely delivery has
been considered one of the crucial aspects of the e-
commerce environment [49]. The timely delivery
also affects the trust, intention to use and value per-
ception of online consumers [17,50]. Saha et al. [51]
indicated that dependable and on-time delivery
would satisfy customers and boost their intention
about online purchasing. Since customers are seen to
have issues with delays in the promised delivery
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timing [52], henceforth, it can be assumed that the
ability to deliver products in due time will lead to
building positive trust and intention among potential
consumers who purchase medicines by using mobile
apps. Thus, it is proposed that,

Hypothesis 7 (H7): Perceived delivery has a positive
effect on perceived trust in app-based medicine
services

Hypothesis 8 (H8): Perceived delivery has a direct
impact on the intention to use app-based medicine
services

Perceived trust and intention to use

Trust has been viewed as a critical element in develop-
ing a relationship with others [53]. Perceived trust can
be considered as an emotional state that influences one
to trust other/s depending on the good behaviour of
others. According to Bisdikian et al. [54], trust can be
illustrated as ‘the willingness of one party (trustor) to
depend or rely on the actions of another party (trustee)’.
Trust can be described as the consumers’ dependency
on an online website or a market app through which
their needs are fulfilled [55]. Perceived trust can also
be explained as a psychological state that stimulates
one party to believe in another, developed on trusted
behavioural performance [56]. Trust can be perceived
as a prerequisite to facilitating adoption and usage con-
cerning the mobile commerce market [57].

On the other hand, the intention touse canbe defined
as the user’s willingness to use a particular product or
service in future [58]. Lindh et al. [59] argued that
it has been essential for international retailers to create
trust and intention among prospective online

consumers before their purchase decision. The study
by Kumar et al. [60] exhibited that trust has a significant
connectionwith the continuance intention of IndianM-
wallet users. Customers’ perceived trust regarding an
internet-based transaction is salient, which can offer
an essential role in the development of the online system
[61]. Yuliati et al. [62] studied online bike-sharing ser-
vices in Indonesia. They found that online trust has a
powerful influence on the service usage of the online
bike-sharing system. Likewise, Dhagarra et al. [63] also
found trust as a significant factor in predicting Indian
patients’ intention to use technology-based healthcare
services. Several authors opined that trust could be
influenced by the customers’ perceived usefulness, per-
ceived ease of use, perceived security and perceived
delivery [64]. The result findings of the study conducted
by Asti et al. [65] indicate that online trust is crucial in
driving customers’ repurchase intention to use an elec-
tronic grocery store. Kosim and Legowo’s [58] research
also indicated that perceived trust strongly affected cus-
tomers’ intention to usemobile banking services.Hence,
the following hypotheses are proposed (Figure 1):

Hypothesis 9 (H9): Perceived trust positively corre-
lates with the intention to use app-based medicine
services.

Hypothesis 10a (H10a): perceived trust mediates the
relationship between perceived usefulness and inten-
tion to use app-based medicine services

Hypothesis 10b (H10b): perceived trust mediates the
relationship between perceived ease of use and inten-
tion to use app-based medicine services

Hypothesis 10c (H10c): perceived trust mediates the
relationship between perceived security and intention
to use app-based medicine services

Figure 1. Research framework with hypotheses.
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Hypothesis 10d (H10d): perceived trust mediates the
relationship between perceived delivery and intention
to use app-based medicine services

Methodology

The present study applied a quantitative research
approach to evaluate the customers’ intention to
use app-based medicine services in Bangladesh. The
Purposive Sampling technique has been used to
determine the direct effect of app-based medicine
services on perceived trust and indirect effects with
perceived usefulness, perceived ease of use, perceived
security, and perceived delivery. The reasons for
using the Purposive Sampling technique are it can
match the aims and objectives of the research, it
helps save time and money for data collection, it
increases the depth of understanding of the aims of
the study, it helps to obtain trustworthiness data
and results, it can use to select everyone of the popu-
lation to collect data, and it has an opportunity to
create generalization from the collected data [66].
The respondents were selected who had experienced
using app-based medicine services in Bangladesh for
the last three years.

The self-administered survey questionnaire was
used to collect data from the respondents. In the sur-
vey questionnaire, we used 27 items to measure six
research variables (see the Appendix). The first
research variable is perceived usefulness which con-
sists of five items:

(i) App-based medicine service gives greater
control;

(ii) App-based medicine service improves the quality
of decision-making;

(iii) App-based medicine service is a more effective
way to use service;

(iv) App-based medicine service makes it easy to find
what we need; and

(v) App-based medicine service makes it easy to get
service anywhere.

The above items were adapted from Ho and Chen
[67], Natarajan et al. [68], and Singh and Sinha [56].

The second research variable is perceived ease of
use that pertains to four items:

(i) App-based medicine service is easier;
(ii) It is ease of use app-based medicine service;
(iii) Interactions during app-based medicine service

are clear & understandable; and
(iv) (iv) App-based medicine service enables to get

on to it quickly.

The above four items are adapted from Kumar et al.
[60] and Natarajan et al. [68].

The third research variable is perceived security
which consists of five items:

(i) App-based medicine service protects infor-
mation about personal services;

(ii) App-based medicine service does not share per-
sonal information with other parties;

(iii) App-based medicine service protects infor-
mation about the credit card;

(iv) App-based medicine service has adequate secur-
ity features; and

(v) Risk associated with app-based transactions is
low.

These above items are adapted from Oghuma et al.
[69] and Kumar et al. [60].

The fourth research variable is perceived delivery
which pertains to four items:

(i) App-based medicine service has a careful deliv-
ery system;

(ii) App-based medicine service has a tracking sys-
tem to see the progress of the delivering items;

(iii) Online delivery person use mask and hand gloves
to deliver the items; and

(iv) App-based deliver the items on time.

These above four items are self-developed.
The fifth research variable is perceived trust, which

contains five items:

(i) App-based medicine service is dependable;
(ii) App-based medicine service is reliable;
(iii) Feels safe in transactions with app-based medi-

cine service;
(iv) Believes app-based medicine service providers

are ethical; and
(v) App-based medicine service has a strong sense of

integrity.

These above five items are adapted from Kumar et al.
[60] and Singh and Sinha [56].

The sixth research variable is the intention to use
app-based medicine service, which consist of four
items:

(i) Recommend others to use app-based medicine
service;

(ii) Intention to use more app-based medicine ser-
vice in future;

(iii) Try to use the app-based medicine service when-
ever need to make a purchase; and

(iv) As long as the present service continues will not
switch app-based medicine service.

These above four items are adapted from Gupta et al.
[70] and Singh and Sinha [56].
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All research variables are measured by using five
points Likert scales (5 = strongly agree, 4 = agree, 3 =
neutral, disagree, 2 = disagree, 1 = strongly).

The survey questionnaire was created via Google
Forms then the link to the questionnaire was sent to
the targeted respondents through email, Whatsapp,
and messenger. We distributed 500 survey question-
naires to the respondents and received 387 responses.
The data was collected between March 2022 and May
2022. Out of these responses (387 respondents), we
received 336 valid responses (i.e. 67.2% response
rate) from the self-employed, lecturers, government
employees, professionals, executives, students, and
others. Out of these respondents, most of the respon-
dents were male (54.2%) and married (69%).

After collecting data, we preliminary analysed the
data screening process, outliers, and normality to
ensure that the data were free from possible statistical
errors. To evaluate the research constructs’ internal
consistency, reliability, and validity, we tested con-
struct validity, convergent validity, and discriminant
validity using the SmartPLS-4. We have used the
same software to test the research hypotheses.

Results

Analysis of measurement model

The present study analysed the measurement model
before the test of the structural equation modelling.
The measured model was evaluated to identify the
constructs’ reliability, internal consistency, and val-
idity [71]. To determine the internal consistency and
reliability, the value of Cronbach’s alpha, composite

reliability (CR), and rho_A must be 0.70 and above
[72]. The measurement model results indicate that
Cronbach’s alpha, CR, and rho_A values of the six
variables are more significant than 0.7, which meets
the reliability and internal consistency [73].

The present study also evaluated the measurement
model to determine the validity of the constructs.
Construct validity, convergent validity, and discrimi-
nant validity were tested to examine the validity of
six constructs. The outer loading and AVE (average
variance extracted) values were used to evaluate the
construct and convergent validity of the measurement
model. According to Hair et al. [72], when any con-
struct outer loading is 0.7 or above and the AVE
value is 0.5 or higher. Therefore, it meets the require-
ments of construct validity and convergent validity.
The measurement model results illustrate that all con-
structs’ outer loadings and AVE values were above 0.7
and 0.5, respectively. Table 1 illustrates the internal
consistency, reliability, and validity (construct & con-
vergent validity).

Besides the construct and convergent validity, the
present study also performed the discriminant validity
for the measurement model by examining the Fornell-
Larcker criterion, Cross Loadings, and Heterotrait-
Monotrait Ratio (HTMT). To analyse the discriminant
validity, the construct indicators should be the highest
loading compared to other constructs within its
underlying latent construct involved in the PLS-SEM
[72]. The results of the measurement model indicate
that the Fornell-Larcker criterion, Cross Loadings,
and Heterotrait-Monotrait Ratio (HTMT) values of
the constructs are more significant loadings compared
to other constructs within their respective underlying

Table 1. Construct validity of the measurement model.
Variable Item Outer loading Cronbach alpha rho_A Composite reliability AVE

Perceived Usefulness PU1 0.820 0.864 0.871 0.902 0.647
PU2 0.814
PU3 0.783
PU4 0.833
PU5 0.769

Perceived Easy to Use PE1 0.777 0.834 0.849 0.888 0.665
PE2 0.812
PE3 0.819
PE4 0.855

Perceived Security PS1 0.797 0.871 0.873 0.906 0.660
PS2 0.845
PS3 0.813
PS4 0.813
PS5 0.793

Perceived Delivery PD1 0.754 0.812 0.825 0.877 0.642
PD2 0.853
PD3 0.731
PD4 0.859

Perceived Trust PT1 0.804 0.870 0.874 0.906 0.659
PT2 0.807
PT3 0.728
PT4 0.865
PT5 0.848

Intention to use app-based medicine service IUA1 0.868 0.884 0.894 0.920 0.742
IUA2 0.887
IUA3 0.841
1UA4 0.850
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constructs which are involved in the Structural Model
(see Tables 2–4). As a result, the discriminant validity
of the measurement model is acceptable.

The present study used the Variance Inflation Fac-
tor (VIF) to determine the collinearity issues and
tested the outer weights to measure the significance
and relevance of the indicators. The results indicate
that the highest VIF value is 2.521, which is lower
than the cut-off value of 3.3 [72]. Thus, there is no
issue with collinearity in this study. On the other
hand, the Bootstrapping option indicates the outer
weights of the constructs’ items. Based on the output
of Bootstrapping, it was observed that the outer
weights of all six variables’ items were significant at
a 5% level (t > 1.96). The results of outer weight
suggest that all variables’ indicators are relatively
essential and contribute to creating the constructs
(see Table 5).

Analysis of structural equation modelling

After analysing the measurement model and confi-
rming the constructs’ reliability, internal consistency,
and validity, this study examined the hypothesized

structural model using Partial Least Square (PLS)
method. The reason for using the PLS approach is
that it can determine the direct and indirect relation-
ships of many endogenous and exogenous variables
simultaneously. In addition, this approach can be
applied for hypothesis testing when the sample size
is small and data have some issues with a normal dis-
tribution [73]. The Bootstrapping method was used to
determine the significance of path coefficients for the
PLS-SEM analysis. The Bootstrapping option indicates
the results of a significant level of the coefficients.

The findings of SEM tests are illustrated in Figure 2,
Tables 6–8. The results of SEM analysis indicates that
perceived trust has significant relationship with per-
ceived usefulness (β = 0.155, t = 3.467, P-value =
0.001), perceived ease of use (β = 0.162, t = 2.652, P-
value = 0.008), perceived security (β = 0.259, t =
3.603, P-value = 0.000) and perceived delivery (β =
0.383, t = 5.727, P-value = 0.000). The SEM results
also indicate that intention to use app-based medicine
service has significant relationship with perceived ease
of use (β = 0.230, t = 3.475, P-value = 0.001), perceived
delivery (β = 0.220, t = 2.923, P-value = 0.004) and per-
ceived trust (β = 0.293, t = 3.776, P-value = 0.000).

Table 2. Results of Fornell-Larcker criterion.

Variable
Intention to use app-based

medicine service
Perceived
delivery

Perceived easy
to use

Perceived
security

Perceived
trust

Perceived
usefulness

Intention to use app-based
medicine service

0.861 –

Perceived Delivery 0.679 0.801 –
Perceived Easy to Use 0.659 0.651 0.816 –
Perceived Security 0.609 0.704 0.642 0.812 –
Perceived Trust 0.708 0.757 0.670 0.721 0.812 –
Perceived Usefulness 0.580 0.563 0.599 0.577 0.617 0.804

Table 3. Cross loadings.

Variable Item
Intention to use app-based

medicine service
Perceived
delivery

Perceived easy
to use

Perceived
security

Perceived
trust

Perceived
usefulness

Intention to use app-based
medicine service

IUA1 0.874 0.592 0.579 0.570 0.682 0.539
IUA2 0.885 0.673 0.610 0.579 0.658 0.564
IUA3 0.842 0.522 0.528 0.444 0.547 0.362
IUA4 0.844 0.531 0.551 0.489 0.533 0.485

Perceived delivery PD1 0.467 0.756 0.450 0.669 0.534 0.402
PD2 0.553 0.857 0.541 0.606 0.658 0.566
PD3 0.541 0.723 0.538 0.419 0.548 0.323
PD4 0.604 0.860 0.555 0.571 0.672 0.488

Perceived easy to use PE1 0.467 0.442 0.767 0.477 0.401 0.424
PE2 0.536 0.544 0.810 0.508 0.533 0.524
PE3 0.551 0.563 0.824 0.524 0.599 0.440
PE4 0.584 0.558 0.859 0.580 0.621 0.539

Perceived security PS1 0.554 0.600 0.705 0.798 0.659 0.538
PS2 0.478 0.566 0.469 0.845 0.555 0.453
PS3 0.487 0.588 0.486 0.812 0.582 0.491
PS4 0.484 0.585 0.443 0.810 0.530 0.438
PS5 0.462 0.519 0.473 0.796 0.586 0.400

Perceived trust PT1 0.531 0.647 0.522 0.544 0.804 0.566
PT2 0.580 0.596 0.514 0.607 0.807 0.463
PT3 0.528 0.551 0.581 0.518 0.728 0.335
PT4 0.616 0.627 0.572 0.618 0.865 0.545
PT5 0.618 0.650 0.549 0.636 0.848 0.579

Perceived usefulness PU1 0.412 0.462 0.432 0.469 0.555 0.834
PU2 0.411 0.444 0.448 0.442 0.504 0.825
PU3 0.613 0.517 0.565 0.514 0.534 0.767
PU4 0.418 0.414 0.460 0.456 0.474 0.834
PU5 0.441 0.411 0.483 0.421 0.386 0.759
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However, perceived usefulness (β = 0.124, t = 1.931, P-
value = 0.054) and perceived security (β = 0.023, t =
0.340, P-value = 0.734) do not have significant impact
on intention to use app-based medicine service.

Based on the above coefficient results, it can be con-
cluded that perceived usefulness, perceived ease of use,
perceived security and perceived delivery have direct
and significant impacts on the perceived trust in
app-based medicine service. Similarly, perceived ease
of use, perceived delivery and perceived trust have
positive and significant relationships with the inten-
tion to use app-based medicine service. As results,
hypothesis 1, 3, 4, 7, 8 and 9 (H1, H3, H4, H5, H7,
H8 & H9) are supported at 5% (P < 0.05) significant
level (see Table 7). Though perceived usefulness and
perceived security significantly influence perceived
trust, they do not have a direct and significant
relationship with the intention to use app-based medi-
cine service. Thus, hypothesis 2 and 6 (H2 & H6) are
not supported at 5% (P < 0.05) significant level (see
Table 6).

Table 7 elaborates on the indirect relationships of
the coefficient paths. Based on the results of PLS-

SEM it was observed that perceived trust fully med-
iates on the relationship between perceived usefulness
and intention to use app-based medicine service (β =
0.045, t = 2.378, P-value = 0.018), perceived security
and intention to use app-based medicine service (β
= 0.076, t = 2.893, P-value = 0.004). On the other
hand, the perceived trust partially mediates on the
relationship between perceived ease of use and inten-
tion to use app-based medicine service (β = 0.067, t =
2.680, P-value = 0.007), perceived delivery and inten-
tion to use app-based medicine service (β = 0.112, t
= 3.337, P-value = 0.001). Hence, it can be remarked
Hypotheses 10a, 10b, 10c and 10b (H10a, H10b,
H10c & H10d) are supported at 5% (P < 0.05) signifi-
cant level.

In addition, the PLS-SEM results indicate that the
coefficient paths model was compatible with the data
[74]. The PLS-SEM results reveal that perceived trust
is explained by perceived usefulness, ease of use, per-
ceived security, and perceived delivery at 68%. On
the other hand, the intention to use app-based medi-
cine service is explained by the perceived trust at
59.5%. This study also examined the endogenous vari-
ables’ predictive relevance and effect size (perceived
trust and intention to use app-based medicine service)
using Stone–Geisser’s Q2 value. Based on the outputs,
it was observed that the research model is predictive
relevant (see Table 8).

Discussion

The present study investigates how customers’ trust
impacts intention to use app-based medicine services
in Bangladesh. This study examined the relationships
between perceived usefulness, perceived ease of use,
perceived security, and perceived delivery with per-
ceived trust and intention to use app-based medicine
services. The research findings indicate that perceived
usefulness, perceived ease of use, perceived security,
and perceived delivery positively influence perceived
trust in using app-based medicine services. Previous
research findings [13,35,75] indicate that perceived
usefulness, perceived ease of use, perceived security,
and perceived delivery have a significant impact on
perceived trust in different service areas. This study
also examined the relationship between intention to
use app-based medicine services with perceived

Table 4. Results of Heterotrait-Monotrait ratio (HTMT).

Variable
Intention to use app-based

medicine service
Perceived
Delivery

Perceived Easy
to Use

Perceived
Security

Perceived
Trust

Perceived
Usefulness

Intention to use app-based
medicine service

Perceived Delivery 0.793
Perceived Easy to Use 0.760 0.784
Perceived Security 0.685 0.840 0.740
Perceived Trust 0.800 0.898 0.777 0.823
Perceived Usefulness 0.645 0.659 0.696 0.655 0.699

Table 5. Variance inflation factor (VIF) and weights for
formative measures.

Variable Item VIF
Outer
weight

Intention to use app-based medicine
service

IUA1 2.309 0.327
IUA2 2.521 0.315
IUA3 2.198 0.262
IUA4 2.264 0.255

Perceived delivery PD1 1.559 0.227
PD2 2.073 0.302
PD3 1.414 0.339
PD4 2.065 0.352

Perceived easy to use PE1 1.708 0.227
PE2 1.786 0.302
PE3 1.756 0.339
PE4 1.985 0.352

Perceived security PS1 1.829 0.279
PS2 2.330 0.235
PS3 2.235 0.246
PS4 2.196 0.224
PS5 1.882 0.248

Perceived trust PT1 1.959 0.240
PT2 1.949 0.244
PT3 1.573 0.222
PT4 2.484 0.260
PT5 2.269 0.264

Perceived usefulness PU1 2.124 0.281
PU2 2.193 0.255
PU3 1.640 0.270
PU4 2.224 0.240
PU5 1.826 0.195
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usefulness, perceived ease of use, perceived security,
perceived delivery, and perceived trust in Bangladesh.
The research findings revealed that perceived ease of
use, perceived delivery, and perceived trust signifi-
cantly influence the intention to use app-based medi-
cine services.

Similarly, Dhagarra et al.’s [63], Ventre and Kolbe
[35], and Srivastava and Raina’s [19] study found
that perceived ease of use, perceived delivery and per-
ceived trust have positive and significant impacts on
intention to use technology in service businesses.
However, perceived usefulness and security have a lit-
tle direct and significant relationship with the

intention to use app-based medicine services. How-
ever, they significantly indirectly influence the inten-
tion to use app-based medicine services in Bangladesh.

The present study also investigates the mediating
effects of perceived trust on the relationships of per-
ceived usefulness, perceived ease of use, perceived
security, and perceived delivery intending to use
app-based medicine services. Based on the research
findings, it was observed that perceived trust fully
mediates the relationships between perceived useful-
ness and perceived security intending to use app-
based medicine services. Furthermore, perceived
trust also partially mediated the relationships between

Figure 2. Output of PLS-SEM.

Table 6. Hypothesized path coefficients.

Hypothesized path coefficient relationships Coefficient (β) Standard deviation
t-

value
P-

value Remarks
H1 Perceived Usefulness � Perceived Trust 0.155 0.045 3.467 0.001 Supported

H2 Perceived Usefulness � Intention to use app-based medicine service 0.124 0.064 1.931 0.054 Not Supported
H3 Perceived easy to use � Perceived Trust 0.162 0.061 2.652 0.008 Supported
H4 Perceived easy to use � Intention to use app-based medicine service 0.230 0.066 3.475 0.001 Supported
H5 Perceived Security � Perceived Trust 0.259 0.072 3.603 0.000 Supported
H6 Perceived Security � Intention to use app-based medicine service 0.023 0.068 0.340 0.734 Not Supported
H7 Perceived Delivery � Perceived Trust 0.383 0.067 5.727 0.000 Supported
H8 Perceived Delivery � Intention to use app-based medicine service 0.220 0.075 2.923 0.004 Supported
H9 Perceived Trust � Intention to use app-based medicine service 0.293 0.078 3.776 0.000 Supported

Table 7. Results of specific indirect effects.
Hypothesis Specific indirect effects Coefficient (β) STDV t-value P-value Support

H10a PU � PT � IUAMS 0.045 0.019 2.378 0.018 Full
H10b PEU � PT � IUAMS 0.067 0.025 2.680 0.007 Partial
H10c PS � PT � IUAMS 0.076 0.026 2.893 0.004 Full
H10d PD � PT � IUAMS 0.112 0.034 3.337 0.001 Partial

Notes: PU = Perceived Usefulness, PE U = Perceived Easy to Use, PS = Perceived Security, PT = Perceived Trust, IUAMS = Intention to use app-based medi-
cine service.
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perceived ease of use and perceived delivery to use
app-based medicine services. One of the reasons
behind this finding may be attributed to the reason
that the delivery personnel might have used face-
masks, gloves, and proper sanitization while delivering
the products, which may reduce the infection caused
by respiratory droplets [76], leading to higher trust
levels among consumers. However, customers may
still perceive a contagion risk since the virus could
be transmitted through asymptomatic delivery per-
sonnel. Hence, the app-based medicine service provi-
ders needs to make sure that a minimum safety
distance of 6 feet is mandatory to make the customers
feel safer [77]. In addition, many service providers, for
instance, offer ‘contactless payment’ and ‘doorstep
delivery’ options, which means that clients do not
even have to touch the products upon receiving
those [78], which acted as a precursor to the develop-
ment of consumers’ security as well as trust on app-
based medicine services.

Furthermore, delivery staff of app-based medicine
services informed and advised clients to sterilize the
goods before using them because the virus may survive
on the delivered object for several hours to several
days [79], which ultimately reduced users’ anxiety
and fostered their feeling of security in app-based
medicine services. According to Asti et al. [65] and
Kosim and Legowo [58], perceived trust can strongly
influence customers’ intention to use online services
by enhancing the customers’ perception of usefulness,
ease of use, security, and delivery system. Further-
more, Lindh et al. [59] stated that app-based medicine
services must focus on perceived trust to create a solid
intention to use their services. Nevertheless, this
research findings can be insightful and an eye-opener
for app-based medicine service providers to foster
their businesses by focusing on developing a positive
trust perception in the consumer’s mind, which
would lead to forming a positive intention to use
their app-based medicine services. This is a significant
factor for developing markets with an institutional
void in online retailing. Therefore, organizations can
get closer to customers using app-based medicine ser-
vices if they can augment their perceived trust.

Implications

The study has significant theoretical and practical con-
tributions. Theoretically, the earlier literature on app-
based medicine services from the consumers’ perceived

psychological factors has generally emphasized useful-
ness, ease of use, and security, while ignoring the poten-
tial impact of customer-perceived delivery predicting
perceived trust towards app-based medicine services.
Perceived delivery timely and directly can, beyond cog-
nition, increase customer trust towards intention to use
app-based medicine services. Besides, perceived useful-
ness, ease of use and security are also individuals’ most
crucial psychological factors that may increase custo-
mer trust and influence their intention to use app-
based medicine services. Moreover, this study pays to
consolidate the use of the theory of consumers’ per-
ceived usefulness, ease of use, security, and delivery to
explain app-based medicine services, indicating new
findings that assist in enlightening the mediational
role of trust in predicting customers’ intention to use
app-based medicine services.

The findings indicate that the uncertainty of the
COVID-19 pandemic was one of the reasons that forced
medical stores to adopt new service delivery channels
and ensure consumers’ safety and security. Despite the
relatively low level of consumers’ trust in the online
delivery channel in Bangladesh, this new channel can
be made popular and trustworthy by improving
measures that can ensure the safety and security of the
transaction both for the delivery and quality of delivered
products. App-based medicine services need to ensure
customers’ perceived service delivery, security, ease of
use, and usefulness of online purchasing, which led the
industry to go through the years, during and after the
epidemic of COVID-19. In this regard, this study
suggests useful and practical implications. Medicine
companies must ensure customers’ perceived security
that they are providing digital technologies in services
for social distancing and reducing the outbreak of the
COVID-19 pandemic. When digital technology is a
powerful strategy for the medicine service industry, it
may pose some challenges, such as loss of employment
and high costs for service delivery. Although adopting
app-based medicine services will provide extra costs
for the business owners, the findings of this study indi-
cate the crucial role of app-based medicine services in
attracting customers. The results reveal that customers’
trust in online retailing services can effectively reduce
customers’ health risks. Thus, the medicine industry
needs to facilitate effective app-based medicine services
to reduce disease transmission to potential consumers.

Conclusion

The present study’s findings indicate that perceived
usefulness, perceived ease of use, perceived security,
and perceived delivery positively and significantly influ-
ence the perceived trust in app-basedmedicine services.
The research findings also indicate that perceived ease
of use, perceived delivery, and perceived trust signifi-
cantly impact the intention to use app-based medicine

Table 8. Values of R square and predictive relevance.

Variable R2
Adjusted

R2
Predictive

relevance (Q2)

Perceived trust 0.680 0.677 0.445
Intention to use app-based
medicine service

0.595 0.589 0.363
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services. Though the present research illustrates inter-
esting findings, it has several limitations. One of the
limitations of this paper is to draw samples only from
a single city and a single country: Dhaka city, Bangla-
desh. Hence, the current paper’s sample characteristics
might only be indicative of some consumers from
developing countries, which impacts the generalizabil-
ity of this paper’s research findings. Future research
might consider participants from various nations and
locations within the same nation to document cross-
national and regional differences in the consumers’ per-
ceived trust and intention level regarding app-based
medical services. The current study has adopted the
PLS-SEM method, a quantitative approach, to test the
study model. Future studies may adopt a mixed-
method approach (qualitative and quantitative
measures) for more robust study findings. Further-
more, future research may include several new variables
into the current study model, such as contagion risk,
the user is IT competency, online delivery infrastruc-
tures and knowledge, electronic word of mouth, service
quality, and online reviews to understand their influ-
ence on perceived trust and intention to use app-
based medicine services.
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Appendix. Research instruments
Variable Code Items Sources

Perceived usefulness PU1 App-based medicine service gives greater control Ho and Chen [66]; Natarajan et al. [67];
Singh and Sinha [56]PU2 App-based medicine service improves the quality of decision-

making
PU3 App-based medicine service is a more effective way to use service
PU4 App-based medicine service makes it easy to find what we need
PU5 App-based medicine service makes it easy to get service

anywhere
Perceived easy to use PE1 App-based medicine service is easier Kumar et al. [60]; Natarajan et al. [68]

PE2 It is ease of use app-based medicine service
PE3 Interactions during app-based medicine service are clear and

understandable
PE4 App-based medicine service enables to get on to it quickly

Perceived security PS1 App-based medicine service protects information about personal
services

Oghuma et al. [69]; Kumar et al. [60]

PS2 App-based medicine service does not share personal information
with other parties

PS3 App-based medicine service protects information about the
credit card

PS4 App-based medicine service has adequate security features
PS5 Risk associated with app-based transactions is low.

Perceived delivery PD1 App-based medicine service has a careful delivery system Self-developed
PD2 App-based medicine service has a tracking system to see the

progress of the delivering items
PD3 Online delivery person use mask and hand gloves to deliver the

items
PD4 App-based deliver the items on time

Perceived trust PT1 App-based medicine service is dependable Kumar et al. [60]; Singh and Sinha [56]
PT2 App-based medicine service is reliable
PT3 Feels safe in transactions with app-based medicine service
PT4 Believes app-based medicine service providers are ethical
PT5 App-based medicine service has a strong sense of integrity

Intention to use app-based
medicine service

IUA1 Recommend others to use app-based medicine service Gupta et al. [70]; Singh and Sinha [56]
IUA2 Intention to use more app-based medicine service in future
IUA3 Try to use the app-based medicine service whenever need to

make a purchase
1UA4 As long as the present service continues will not switch app-

based medicine service
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