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Adoption of a health information system is always a challenge for hospitals. It is because
most of the medical staff do not have enough skills to use the new technology and due to the
sensitivity of medical data. These factors pose a challenge for the successful adoption of
health information system in hospitals. The aim of this research is to find out the factors
which influence the adoption of information systems in hospitals. The study investigated the
impact of the Financial status of the Hospital; Perceived Usefulness and Perceived Ease of
Use on the adoption of health information systems through a questionnaire survey. Data was
collected from 602 healthcare workers from 20 hospitals through close-ended questionnaire
in Pakistan, where the adoption of health information systems is very slow. PLS-SEM was
used for the analysis. The findings show that the Financial status of the Hospital; Perceived
Usefulness and Perceived Ease of Use have positive and significant role in the adoption of
Health Information Systems. The finding also shows that hospital size moderates the rela-
tionship of Perceived ease of use and the adoption of health information systems and
interestingly it does not moderate the relationship among perceived usefulness and financial
strength toward the adoption of health information systems. The study concludes that per-
ceived ease of use, perceived usefulness and financial strength are the main factors,
necessary for the adoption of health information systems. The findings of the study have
useful implications for policy makers, medical professionals to successfully adopt health
information systems in hospitals. It also provides new avenues for researchers to explore
other factors and test this framework in other countries.
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Introduction

igitalization and the adoption of new technologies are

irrevocable phenomena across the globe. Organizations

are shifting toward the use of the latest technologies,
either for competitive advantage or to operate efficiently
(Bloomberg, 2018). From education (Ahmad et al. 2021, 2022) to
the supply chain (Khan et al. 2022a), from business organizations
(Broccardo et al. 2023) to healthcare sectors (Stachwitz and
Debatin 2023), all are embracing this technological change.
COVID-19 significantly influenced the adoption of technologies
for the smooth running of organizations and the health sector is
one of them (Ndayishimiye et al. 2023). It is important to
understand that efficient utilization of resources is one of the
main objectives of sustainable development goals. And the new
technology is one of the means to contribute to sustainable
development through paperless operations, according to the tasks
of the organization (Xiong 2021). For every organization, data
collection, record keeping, storage, and utilization are some of the
main tasks, and traditionally, these tasks were not possible
without paper, facilities, and dedicated human resources but now
they can be done with the help of information systems (IS). In
hospitals, IS digitally stores patient records, provides instant
access to the right people and improves the interactions between
doctors and patients (Ohio University, 2020). The IS used by
healthcare organizations is known as Health Information System
(HIS). Nowadays, hospitals are adopting HIS for-patient records,
storage, and easy access for the medical staff. In addition to
patient records, HIS also records and stores data related to hos-
pital facilities like wards, operating rooms, etc. (Sinhasane 2022).
This minimizes the utilization of resources and increases the
outcomes. Due to its benefits, many countries are now regulating
the health sector to adopt HIS in hospitals.

The adoption of HIS has become an essential in the rapidly
evolving healthcare landscape, offering opportunities for
increased effectiveness, improved outcomes for patients, and
more efficient healthcare delivery. In Pakistan especially, hospitals
are facing difficulties in the adoption of HIS and understanding
the factors impacting the adoption becomes essential (Malik et al.
2021). Major challenges are the unavailability of adequate infra-
structure, especially in remote areas where power supplies and
internet connectivity are irregular (Shahzad et al. 2021). The
adoption of HIS also requires initial investments and ongoing
maintenance expenditures, which are hindered by financial con-
straints, i.e., limited budget and resource. Similarly, healthcare
employees also resist the adoption of HIS and fears about job
displacement and disruptions to workflow. The adoption of
technology has also attracted many researchers and academicians
to find out the factors that are necessary for the adoption of new
technology (Davis 1989; Brown et al. 2010; Turel et al. 2011;
Venkatesh et al. 2012; Abbas et al. 2017; Ibrahim et al. 2014, 2015;
Sayed et al. 2020; Khan et al. 2022b; Liu et al. 2022) to
name a few.

This study explores the complex interactions of perceived
usefulness (PU), perceived ease of use (PEU), and financial
strength as essential factors influencing the adoption of HIS in
Pakistan. The study also adds a moderator, hospital size to further
enhance the significance of the research by recognizing the con-
textual realities that hospitals of different sizes face during the
HIS adoption. All these factors were taken from technology
theories like Technology Acceptance Model (TAM) (Davis 1989)
and Resource-Based View Theory (RBV) (Barney 1991). PU is the
user’s belief that using HIS will improve their performance, PEU
represents the perceived ease of system interaction, and financial
strength represents the economic resilience, influencing its ability
to fund and maintain the adoption of HIS (Nezamdoust et al.
2022). The objective behind investigating the complex
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relationships among these variables is to find out the complex
dynamics that influence the adoption of HIS decision-making.
Although these factors are known to be important in the adoption
of technology, there still exists a gap regarding their combined
effects, especially when considering different hospital sizes
(Zaman et al. 2022). There is also limited work done so far on HIS
adoption in the context of Pakistan. To fill the gap, this study
examines the relationship between PU, PEU, financial strength
and the moderating impact of hospital size in the adoption of
HIS. Despite the fact that HIS provides many benefits for
healthcare professionals and delivery, the adoption is too slow in
Pakistan. And it is necessary to find out the factors which hinders
this adoption. The study has the following objectives:

(1) To find out the relationship between financial strength and
HIS adoption.

(2) To find out the relationship between perceived ease of use
and HIS adoption.

(3) To find out the relationship between perceived usefulness
and HIS adoption.

(4) To find out the moderating role of hospital size on the
relationship between financial strength, PU and PEU
toward the adoption of HIS.

The study has significance for technology developers, legisla-
tors, and healthcare professionals especially for the development,
and adoption of HIS. It will facilitate the healthcare industry to
develop well-informed strategies from HIS adoption according to
the healthcare landscape.

Literature review

Theories. The development of the theoretical framework is based
on two theories: Technology acceptance model (TAM) and the
Resource-based view (RBV). According to these theories, a hos-
pital’s financial health, perceived ease of use and perceived use-
fulness of a HIS have a significant impact on its adoption. These
relationships may be moderated the hospital’s size, as bigger
hospitals with more users and stronger financial resources may
find the adoption of HIS easier and useful than smaller hospitals.

Technology acceptance model. A popular theory regarding the
acceptance and utilization of technology is the TAM. It suggests
that crucial elements influencing the acceptability and adoption of
technology are perceived ease of use and perceived usefulness
(Davis 1989). Perceived usefulness is the extent to which people
think employing a certain technology would improve their pro-
ductivity. In a hospital setting, employees are more inclined to
adopt a health information system (HIS) if they believe it would
increase their productivity, improve patient care, or facilitate
operations. Therefore, people having a positive perception about
the HIS usefulness are more likely to adopt it. The extent to which
people believe a certain technology will be user-friendly and
effortless is known as perceived ease of use. The adoption of HIS
will be influenced if the employees believe that it is easy to use,
and incorporate into the current workflow of the hospital. Peoples
are more likely to adopt the HIS if they believe it is easy to use.

Resource-based view (RBV). The RBV emphasize on the impor-
tance of resources and competencies in an organization. It implies
that a company’s resources, such as its financial resources, can
affect how well it adopts and applies new technology (Barney
1991). Hospitals will invest on a HIS adoption according to their
financial status. Better-funded hospitals could have more money
available to spend on the purchase, and adoption of a HIS. They
can also allocate funds for investing in hardware and software,
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training employees, and recruiting IT specialists. Therefore,
compared to hospitals with low financial resources, those with
better financial standing are more likely to adopt and implement
a HIS successfully. The association between financial situation,
perceived usefulness, perceived ease of use, and HIS adoption is
moderated by the hospital size. Larger hospitals typically have
more financial resources and to put complex ISs in place and
adopt new HIS. Additionally, they could have more staff and
divisions that use the system, increasing its perceived usefulness.
Smaller hospitals, on the other hand, may find it more difficult to
adopt an HIS, despite their perceived ease of use and usefulness.
These hospitals also tend to have fewer staff members and
financial resources.

Adoption of information systems in healthcare. The adoption
of ISs in healthcare is becoming a requirement as other industries
embrace new technologies (Crisan and Mihaila 2023). Whether a
healthcare organization wants it or not, it must implement and
adopt information technology and software to plan its resources,
store its records, easily extract data, make better decisions, and so
on (Mahdi et al. 2023; Khanna et al. 2022; Dicuonzo et al. 2023).
But the speed of adoption of IS is very low in the health sector as
compared to other sectors (Hopper 2015). It is also important to
highlight that the adoption of IS and other technologies is
strongly linked to the financial strength of an organization (Wang
et al. 2005). Healthcare organizations are rarely a source of
income, but rather a provider of services, and if there is insuffi-
cient funding to provide other basic health services, the likelihood
of investing in and adopting new IS becomes low in comparison
to profit-generating organizations. Employees of healthcare
organizations are frequently experts in providing health services
but have little knowledge of the benefits and necessity of IS (Jarva
et al. 2023). This also leads to the poor adoption of IS in the
health sector (Hedayati and Schniederjans 2022). Similarly, the
employees do not know the usefulness of technology, so they
usually seem reluctant to adopt it in healthcare. To address these
issues, it is necessary to provide guidance about the benefits and
usefulness of IS to healthcare professionals (Alboliteeh et al. 2022)
to increase the speed of IS adoption and make healthcare activ-
ities easy and simple.

Perceived ease of use. Perceived ease of use is one of the main
factors in technology adoption (Almaiah et al. 2022). It is “the
degree to which a person believes that using a particular system
would be free of effort” (Davis 1989). Almost all researchers agree
on the importance and role of PEOU in the adoption of tech-
nology. People adopt technology when they believe it is effort-free
and will minimize their work (Alsyouf et al. 2023). The same is
true for IS in a healthcare system. Employees and health orga-
nizations will be more accepting of an IS if it is expected to reduce
user effort (Yulianto et al. 2022). If the employees perceive that
the IS will not reduce their efforts, then they will be reluctant to
adopt it. If the technology is complex to use and difficult for the
employees to understand or learn to use (Rohani and Yusof
2023). They will never possess a positive attitude regarding its
adoption. They will oppose the adoption of such an IS, even if it is
beneficial for other tasks (Rey-Moreno et al. 2022). As a result,
healthcare organizations must choose an IS that is perceived to
reduce the effort required for individual routine tasks and make
their work easier (Veikkolainen et al. 2023).

Perceived usefulness. Perceived usefulness (PU) is also critical for
the adoption of technology (Park and Kim 2023). It is “the degree
to which a person believes that using a particular system would
improve their job performance” (Davis 1989). It is one of the

agreed-upon factors for technology adoption. The important
indicators for PU of technology are; its influence on task per-
formance time, effort reduction, cost reduction, and general
usefulness (Alsyouf et al. 2023; Renny et al. 2013). If the
employees of a healthcare facility believe that the IS will reduce
the time it takes to perform a task, reduce effort, reduce cost, and
be generally useful for them, their attitude toward the adoption
will be positive (Addotey-Delove et al. 2023). If they do not see
any of the above elements, then they will be reluctant to adopt IS.
Therefore, healthcare firms must choose an IS that is perceived to
be useful according to the mentioned indicators (Sturmberg and
Bircher 2019).

Financial strength. The size and financial resources of an orga-
nization have a significant impact on the adoption of new tech-
nologies (Kim et al. 2011). A key deciding factor is the
organization’s ability to cover the installation and any improve-
ment expenses of technology (Kuan and Chau 2001). Financially
weak organizations hesitate to invest in new technology and are
overcautious in making such decisions (Mousa and Bouraoui
2023; Endriyas et al. 2023). They are unable to take risks and
adopt new technology as they are aware of the consequences and
believe any failure may lead to their economic failure (Cheng
et al. 2023; Singerman and Lence 2023). Because new technologies
necessitate long-term investment and high IT setup costs, orga-
nizations with significant financial resources encourage their
adoption (LaBerge 2020; Philibert 2003). As a result, only firms
with adequate financial resources are able to embrace new tech-
nology. In the context of this study, healthcare centers or hos-
pitals that are financially stable will be more likely to adopt IS
compared to weaker ones. They can provide funds for the
adoption of IS and can also take the risk of failure due to their
financial strength. Those healthcare facilities that are financially
weak will hesitate to adopt IS because of a lack of money and the
risk they cannot afford (Vassolo et al. 2021; McAdory 2021).

Size of the hospital. The size of organizations or firms influences
the adoption of new technology (Salah et al. 2021). Not every
organization wants or can afford to adopt new technology (Lind
et al. 1989). There are multiple reasons for this, like the fact that
big organizations have more resources and are generally finan-
cially stronger than smaller ones (Dewar and Dutton 1986). As a
result, they can invest in technology while also taking risks (Lee
and Xia 2006). Smaller firms prefer less risky technological
adventures (Shahadat et al. 2023). Similarly, employees have to
perform a lot of tasks and exert effort in larger organizations than
in some organizations. They possess more positive attitudes
toward the adoption of technology, as they believe it will reduce
their efforts as compared to the employees in smaller firms
(Prasad 2018). Likewise, employees in large organizations expect
more positive attitudes toward the usefulness of new technology
than those in smaller ones (Lind et al. 1989). In other words, the
adoption of IS healthcare is influenced by the size of the hospital.

Theoretical mechanism and hypotheses. The foundation of the
study is based on the Integration of the TAM and the RBV. These
theories provide understanding about the complex dynamics that
influence the HIS adoption. The key concepts of TAM are PU and
PEOU, both regarded as critical drivers for acceptance and use of
technology (Pufahl et al. 2022). When it comes to adopting HIS,
healthcare professionals critically evaluate the usefulness of the
system in improving workflow, decision-making in healthcare
services. PU is especially important in healthcare, since HIS
directly impact patient outcomes and the standard of care. Sta-
keholders can assess how well the HIS meets their professional
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requirements and improves healthcare (Akther and Nur 2022). A
HIS that simplifies the management of patient data, expedites
decision-making, and improves communication between health-
care practitioners could be considered useful. Furthermore, PEU
is another key factor for HIS adoption. The PEU of the HIS is
crucial in healthcare where time is very important for various
tasks. A user-friendly design, and easy operation all help to create
an appealing sense of usefulness and encourage people to adopt
the technology (Nezamdoust et al. 2022).

In addition to TAM, RBV focuses on the strategic and
competitive role of organizational resources (Tseng et al. 2022;
Tortorella et al. 2022). When considering the implementation of
HIS, financial strength becomes an essential factor. Hospitals with
adequate funding have a stronger position to purchase cutting
edge HIS. They can support training, maintenance, and upgrades
to the system beside the initial implementation costs. In addition,
RBV also underscores the importance of finance in hiring and
retaining HIS experts.

The HIS adoption is not universal for all size hospitals. This
theoretical structure adds a more complex layer in the form of the
hospital size as a moderating variable. Hospitals of different sizes
face unique challenges during the HIS adoption process. For
example, large hospitals may have financial resources but their
complex organizational structure may have impacted the HIS
adoption decision and process. This makes the PU more critical,
because it is essential that it must be able to meet a variety of
professional demands and improve organizational efficiency.
However, smaller hospitals have exclusive challenges because of
limited funding and they may be not capable to invest in
expensive HIS implementation. In situations like this, people
typically prefer PEU more, as simple and affordable solutions
with little training requirements. It might be also easy for smaller
hospitals to adopt changes due to simple organizational structure.

HIS adoption cannot be understood in the absence of the
interaction between PU, PEU and financial strength of hospitals,
and the size of the hospital. PEU could be particularly important
in smaller hospitals with limited resources. The HIS’s PEU
remain a crucial factor in overcoming resource limitations and
promoting its adoption among medical practitioners. Larger
hospitals due to huge financial resources may customize the HIS
according to their need to enhance its PU and optimize its
impact. They can also invest in training to equip healthcare
professionals for the potential use of HIS, and continuously
improve and adapt HIS.

To sum up, the combination of TAM and RBV offers a
thorough theoretical base for comprehending the complex aspects
of HIS adoption, with particular focus on PU, PEU and financial
strength of a hospital. The hospital size as a moderator,
emphasize on the necessity for customized solutions according
to the challenges and requirements of the hospital. The
aforementioned theoretical structure presents practical insights
for hospitals trying to cope with the complex environment of HIS
adoption. The framework as shown in Fig. 1 shows that there are
six hypotheses, three of which are moderating ones. The first
hypothesis as represented by H; shows the relationship of
financial capability/strength with the adoption of HIS. Similarly,
the second hypothesis as represented by H, shows the relation-
ship of PEU with the adoption of HIS. Moreover, the third
hypothesis as represented by H; shows the relationship of PU
with the adoption of HIS. In addition, there are three moderating
hypotheses in the proposed theoretical framework. H, represents
the moderating role of the size of hospitals on the relationship
between the financial capability/strength and the adoption of HIS.
Similarly, Hs represents the moderating role of the size of
hospitals on the relationship between the PEU and the adoption
of HIS. Moreover, Hg represents the moderating role of the size of
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Fig. 1 Theoretical framework for the adoption of health information system.

hospitals on the relationship between the PU and the adoption of
HIS.
H;: FC has a positive relationship with HIS adoption.
H,: PEU has a positive relationship with HIS adoption.
Hj: PU has a positive relationship with HIS adoption.
H,: The size of a hospital moderates the relationship between
FC and HIS adoption.
Hs: The size of a hospital moderates the relationship between
PEU and HIS adoption.
Hg: The size of a hospital moderates the relationship between
PU and HIS adoption.

Methodology

Philosophy. The philosophical foundation of this study is rooted
in the post-positivist paradigm. The post-positivism paradigm is a
scientific paradigm that uses an objective inquiry approach to
reality, considering the possible effect of the researcher’s biases. A
deductive reasoning approach and a quantitative method were
used to address the issue of the assumed reality.

Study population and scale. Despite the fact that HIS can benefit
the healthcare sector, it’s adoption in Pakistan is very slow. The
hospitals are facing difficulties in the adoption of HIS and
understanding the factors impacting the adoption becomes
essential for addressing the issue. This study was taken with the
aims to find out the factors responsible for the slow adoption of
HIS in Pakistan. A purposive sampling technique was employed
to collect the primary data from the doctors and nurses in
Pakistan’s healthcare sector. Data from 602 respondents was
gathered via a closed-ended questionnaire using a five-point
Likert scale. The respondents were selected from both the private
and public sector hospitals across Pakistan. All the hospitals were
general hospitals belonging to different geographical contexts of
Pakistan. Data was gathered via a closed-ended questionnaire,
which was floated through Google forms by the researcher’s
different contacts. The questionnaire was composed of the scales
adopted from the prior studies, considering their reliability and
validity. Before collecting the data, a pilot survey was also con-
ducted to confirm the validity of the questionnaire with a sample
size of 120. After the pilot survey, all the validity and reliability
measures were found to be sound, so this further survey was
enhanced to cover the overall sample size. partial least squares
technique with the help of SmartPLS was used to carry out the
data analysis. All the constructs, except for the size of the hospital,
were adapted from the prior studies, keeping in mind their
reliability and validity to gauge the phenomenon more accurately.
While the single-item construct for the size of the hospital was a
self-made item by the researcher, it was used to evaluate the size
of the respondent’s hospital on a five-point scale showing a very
small hospital, a small hospital, a medium-sized hospital, a large
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Table 1 Measures of constructs.
Items Perceived usefulness (Hu and O'Brien 2016)
1 Using information systems in the healthcare sector allows me to find the best deals.
2 The use of an information system enhances my effectiveness in the healthcare sector.
3 The use of information systems in the healthcare sector is useful to me.
4 The use of an information system saves time for me.
Perceived ease of use (Park 2009)
5 Information system healthcare apps are easy to use.
6 The medical facility does not require much mental effort if supported by an information system (alternatives are offered by an information
system).
7 Healthcare facilities are not so complicated if information systems offered services to me.
8 Learning to use an Al-powered healthcare information system is easy for me.
9 Becoming skillful at using healthcare information systems is easy.
Financial strength/capability (Loke et al. 2015)
10 My organization responsibly used credit.
n My organization can Invest money in a proper way.
12 My organization effectively budgets the money that they have.
13 My organization effectively spends its money on its daily needs.
14 My organization is fully capable of saving money.
Adoption of information system (Saeed and Abdinnour-Helm 2008)
15 Information system pulls together services that are offered by different areas in the university.
16 Information systems effectively integrate services from different areas of the university.
17 The information system enables me to access services from anywhere within the university (dropped).
18 The information system provides data that is accurate.
19 The information system provides data that is well formatted.
20 The information system provides real-time data (dropped) information system provides real-time data (dropped).
21 Using the information system improves my effectiveness.
22 Using the Information system improves my performance.
23 Using the information system enhances my productivity.
24 Overall, using an information system is useful.

Table 2 General sample characteristics.
Number Percentage
Gender
Male 317 52.7%
Female 285 47.3%
Total 602 100.0%
Age group
20-30 years 130 21.2%
31-40 years 268 43.7%
41-50 years 168 27.4%
51 and above years 36 5.9%
Total 602 98.2%
Designation
Doctor 315 52.3%
Nurse 287 47.7%
Total 602 100.0%

hospital, and a very large hospital based on the number of beds. A
hospital with less than ten beds was considered a very small
hospital; a hospital with 10 to 20 beds was considered a small
hospital; a hospital with more than 20 to 35 beds was considered
a medium-sized hospital; a hospital with more than 35 to 50 beds
was considered a large hospital; and a hospital with more than 50
beds was considered to be a very large hospital. Based on this size
criteria, they were ordered from 1 to 5 on a Likert scale. The
details of the items are given in Table 1.

General sample characteristics. Table 2 shows the demographic
characteristics of the research respondents. The table shows that
there were 602 total respondents for the said research. The first
section of the table shows their gender distribution, indicating
that 317 were males and 285 were females. The second section of

the table indicates their age-wise distribution, which indicates
that 130 were in the age group of 20-30 years, 268 were in the age
group of 31-40 years, 168 were in the age group of 41-50 years,
and the rest, 36, were above the age of 50 years. The third section
of the table represents the resident country of the respondents.
This section indicates that 602 were from Pakistan. The table’s
fourth and last section shows the respondents’ designation. This
section indicates that among the 602 respondents, 315 were
medical doctors and 287 were nurses.

Results and findings

Measurement model. The measurement model includes the
relationship of the overall construct with its respective items. Four
common measures used for the measurement model when using
a structural equation model are item reliability, construct relia-
bility, convergent validity, and discriminant validity.

Reliability and convergent validity. Reliability means the degree to
which the result of a measurement or calculation is accurate. Two
common types of reliability used in the measurement model are
item reliability and construct reliability. The outer loading values
are used to assess item reliability, and Cronbach’s alpha and
composite reliability are used to assess construct reliability. The
threshold value for both reliability measures is 0.7, and a value of
0.6 is also acceptable if the basic criteria of convergent validity are
established. Table 3 shows that all the reliability values are within
the threshold value limit, indicating that the items’ and con-
structs’ reliability is established. The next measure for the mea-
surement model is convergent validity, which means how closely
a test relates to other tests that measure the same (or similar)
constructs. The measure used for convergent validity is AVE. The
threshold value for the AVE is 0.5 or above. Table 3 shows that all
the constructs have an AVE value greater than the threshold
value, indicating that all the constructs are convergently valid.
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Discriminant validity. Discriminant validity specifically measures
whether constructs are related or not. The Fornell-Larcker cri-
teria, HTMT ratios, and cross-loading are all common measures
for discriminant validity. But most social scientists recommend
the Fornell-Larcker criteria and HTMT as the most robust
measures for discriminant validity. Table 4 shows the
Fornell-Larcker criteria for the model. The threshold value for
the Fornell-Larcker criteria is that the diagonal square AVE
values must be greater than the values of their respective columns
and rows. Table 4 of the Fornell-Larcker criteria shows that all
the diagonal values are greater than the values of their respective
columns and rows, indicating that the constructs’ discriminant
validity is established based on these criteria.

Table 3 Reliability, multicollinearity, and convergent
validity.
Construct Items Outer VIF CA CR AVE
loadings

Adaptation of AlS2  0.673 1740 0.874 0.900 0.532
information AIS3  0.644 1.505
system AlS4  0.735 1.993

AIS5 0.774 2.063

AlIS6  0.713 1.895

AIS7  0.779 2.012

AIS8 0.703 1.748

AIS10  0.801 1.977
Financial FSC1  0.747 1.885 0.883 0.914 0.680
capability FSC2 0.848 2.214

FSC3 0.834 2.523

FSC4 0.886 2.921

FSC7 0.800 1.787
Perceived ease PEU2 0.697 1445 0.649 0.794 0.565
of use PEU3 0.712 1.345

PEU4 0.838 1175
Perceived PUF1  0.805 2295 0.882 0.907 0.83
usefulness PUF2 0.781 2.206

PUF3  0.793 2.332

PUF4  0.699 1.885

PUF6  0.772 2.249

PUF7 0.734 1.704

PUF8 0.758 1.978
Size of hospital SOH1 1.000 1.000 1000 1.000 1000

The second measure used for discriminant validity is HTMT
ratios. The threshold value for the HTMT ratio is that all the
HTMT values must be less than 0.85. Table 5 of the HTMT ratios
shows the HTMT values of the constructs. Table 5 shows that all
the values are smaller than the threshold range of HTMT, which
indicates that the constructs have achieved their discriminant
validity based on the HTMT scale.

Common method bias. The term “common method bias” refers to
a spurious variance that attributes the measurement method
rather than the construct that the measures are supposed to
represent. It is a significant issue for researchers working with
primary data. VIF values reflect the multicollinearity issue of the
model and address the common method bias problem. If a model
has VIF values less than 3.0, it indicates that the model is free
from the issue of common method bias. Table 3 of the reliability,
multicollinearity, and convergent validity shows that all the
individual construct items have a VIF value less than the
threshold value, indicating that the model is free from the issue of
common method bias.

Structural model. Below Fig. 2 represents the study’s structural
model, which indicates the relationship among all the variable of
the study.

Hypothesis testing and regression analysis. Regression analysis is a
very old statistical technique used to estimate the significance level
of a cause-and-effect relationship between the two variables.
Regression was first coined by the social scientist Francis Galton in
the nineteenth century. Different techniques are used in the
regression analysis: ordinary least square, Partial least square, most
likelihood error estimation, etc. The ordinary least square is used
for the secondary data, while the PLS and MLE are used for the
primary data. Partial least square is used for the hypothesis testing
on a model based on predetermined solid theories, while MLE is
used for the model being tested for the first time; as this study is
based on pre-developed theories, a partial least square technique
was adopted to estimate the hypothesis. Table 6 shows the list of
the hypotheses based on the model of this study and their sig-
nificance level. The table shows six hypotheses, of which three are
based on direct relationships, and the rest are based on moderate
relationships. The measures used for a relationship’s statistical
significance are the T and p values. The threshold value for the ¢

Table 4 Fornell-Larcker criteria.

Adaptation of information

Financial capability Perceived ease of use Perceived usefulness Size of hospital

system
Adaptation of information 0.729
system
Financial capability 0.274 0.825
Perceived ease of use 0.167 0.303 0.751
Perceived usefulness 0.315 0.737 0.312 0.764
Size of hospital —0.015 0.121 0.09 0.143 1.000

The bold values show that the criteria of discriminant validity are met, as they are higher than the corresponding column and row values.

Table 5 HTMT ratios.

Adaptation of information system

Financial capability

Perceived ease of use Perceived usefulness

Financial capability 0.292

Perceived ease of use 0.215 0.366

Perceived usefulness 0.34 0.837 0.389

Size of hospital 0.065 0.131 0.095 0.16
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Fig. 2 Tested structural model the adoption of health information system.

Table 6 Hypothesis testing and regression analysis.
Hypothesis p T Statistics p value Results
H1: FC-> AIS 0.168 1.995 0.023  Supported
H2: PEU -> AIS 0.076 1.981 0.044  Supported
H3: PU-> AIS 0.254 4162 0.000  Supported
H4: FC/SOH/AIS - —0.075 1.246 0.213 Not

> AlS supported
H5: PEU/SOH/AIS-  0.101 2.618 0.009  Supported
> AlIS

Heé: PUS/SOH/AIS-  0.08 1.073 0.283  Not

> AlS supported

value is 1.96 and above, while the threshold value for the p value is
0.05 or less. From Table 6, it was identified that, among the six
hypotheses, four are statistically significant. At the same time, the
other two are statistically insignificant, not meeting the basic
requirements of the threshold values. While the beta value for each
relationship shows the strength of that relationship. Interpretation
of the hypothesis’s analysis, as shown in Table 6 are given below.

H;: FC has a positive relationship with HIS adoption.

The values of regression analysis show that there is positive and
significant relationship between FC and the adoption of HIS with
a f value of 0.16, a p value of 0.02, a t-statistic of 1.995. These
values provide evidence that the assumption about the significant
role of financial capability or strength in the adoption of HIS is
positive and significant. In other words, FC positively influence
the adoption of HIS.

H,: PEU has a positive relationship with HIS adoption.

The values of regression analysis show that there is positive and
significant relationship between PEU and the adoption of HIS
with a f3 value of 0.076, a p value of 0.044 and a ¢-statistic of 1.998.
These values provide evidence that the assumption about the

significant role of PEU in the adoption of HIS is positive and
significant. In other words, PEU positively influence the adoption
of HIS.

H;: PU has a positive relationship with HIS adoption.

The values of regression analysis show that there is positive and
significant relationship between PU and the adoption of HIS with
a f3 value of 0.254, a p value of 0.000 and a t-statistic of 4.16. These
values provide evidence that the assumption about the significant
role of PU in the adoption of HIS is positive and significant. In
other words, PU positively influence the adoption of HIS.

H,: The size of a hospital moderates the relationship between
FC and HIS adoption.

The values of regression analysis show that there is no positive
and significant moderating role of hospital size exist on the
relationship between FC and the adoption of HIS with a 3 value
of —0.075, a p value of 0.213 and a t-statistic of 1.426. These
values provide evidence that the assumption about the significant
moderating role of hospital size on FC and HIS adoption is not
significant. In other words, hospital size does not moderate this
relationship.

Hs: The size of a hospital moderates the relationship between
PEU and HIS adoption.

The values of regression analysis show that there exist a
positive and significant moderating role of hospital size on the
relationship between PEU and the adoption of HIS with a 8 value
0f 0.101, a p value of 0.009 and a ¢-statistic of 2.618. These values
provide evidence that the assumption about the significant
moderating role of hospital size on PEU and HIS adoption is not
significant. In other words, hospital size does not moderate this
relationship.

Hg: The size of a hospital moderates the relationship between
PU and HIS adoption.

The values of regression analysis show that there is no positive
and significant moderating role of hospital size exist on the
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Table 7 Model fitness.

Table 9 IPMA analysis.

relationship between PU and the adoption of HIS with a f3 value
of 0.08, a p value of 0.283 and a t-statistic of 1.07. These values
provide evidence that the assumption about the significant
moderating role of hospital size on PU and HIS adoption is not
significant. In other words, hospital size does not moderate this
relationship.

Model fitness. In statistical modeling, model fit is essential because
it directly affects the validity of inferences obtained from the data
and the reliability of findings. For the model fitness, several
measures are available in the SmartPLS, like the SRMR, Chi-
square, NFI, etc., but most of the researchers recommend the
SRMR for the model fitness in the PLS-SEM. When applying a
structural equation model based on PLS, a value less than 0.08 is
generally considered a good fit. Table 7 shows that the SRMR
value is 0.068, which is less than the threshold value, which
indicates that the model fitness has been achieved.

R square. R square is a measure used for the computation of the
coefficient of determination, which explains how the combined
effect of the independent variables causes variations in the
dependent variable. R square is the collective effect of the vari-
ables, which also denotes the explanation power of the model.
The greater the R square value, the better the model explanation
power. A value of R square for the primary data greater than 10%
is considered a reasonable explanation power. However, a value
greater than 40% is considered good for the secondary data.
Table 8 shows that the R square value for the said model is 0.126,
indicating that the 12.6% variation on the dependent variable is
due to the independent variables in this research model.

Predictive relevance of the model. Predictive relevance is an
advanced tool used in the SmartPLS to detect the prediction
power of a model. According to social scientists, a model with
more than zero prediction power based on primary data is con-
sidered good. The measure used for the prediction power is Q
square. Table 8 shows that the model has a Q square value of
0.052, which indicates a moderate level of prediction power.

IPMA analysis. IPMA stands for importance and performance
analysis, an advanced technique used in the SmartPLS. This
technique explains the importance and performance of each
variable for the variable of interest, known as the dependent

8

Saturated model Estimated model Adaptation of information system Importance Performances
SRMR 0.068 0.068 Financial capability 0.078 62.56
d_ULS 1.391 1.391 PEU 0.101 59.022
d_G 0.524 0.524 PU 0.365 68.297
Chi-square 1796.522 1796.522
NFI 0.76 0.76
Table 10 MGA analysis based on gender.
Tabflfe. 8 Cton:t:lu:t cr?ss;yalldated redundancy and Relationships p-diff (Male-Female) p value
coerricient or determination. H1: FC > AIS —0.027 0.827
H2: PEU -> AIS 0.031 0.683
SSO SSE Q2 (=1 SSE/ R square Sig. R H3: PU-> AIS —0.157 0.190
550) square H4: FC/SOH/AIS -> AlS 0.095 0.464
AIS 4816 4563.673 0.052 0.126 0.000 H5: PEU/SOH/AIS -> AlS —0.006 0.940
FC 3010 3010 H6: PUS/SOH/AIS -> AlS 0.073 0.610
PEU 1806 1806
PU 4214 4214
SOH 602 602

Table 11 MGA analysis based on designation.

Relationships p-diff (Doctor-Nurse) p value new

H1: FC-> AIS 0.120 0.312
H2: PEU -> AIS 0.006 0.899
H3: PU->AIS —0.270 0.027
H4: FC/SOH/AIS -> AIS 0.006 0.981
H5: PEU/SOH/AIS -> AlS 0.014 0.854
H6: PUS/SOH/AIS -> AlS —0.041 0.772

variable. According to Table 9, perceived usefulness is the most
important and performed variable for the aforementioned model
to adapt the IS. The importance value for the PU is 36.5%, and
the performance value is 68.29%. The IPMA analysis provides
guidelines to the policymakers about the importance of variables
and needs to be considered. For example, performance values
indicate how well the system works in each category. PEU and
Financial Capability have 58.02 and 62.5 values respectively, while
PU received a highest score of 67.29, which indicates strong
performance. These statistics helps to prioritize areas that require
improvement. It emphasizes on importance of PU as the highest
priority during the adoption of HIS.

MGA analysis. A multigroup analysis is an advanced technique
used in the structural equation model to compare the difference
between the two groups about the statistical significance of a
relationship. Table 10 compares the statistical differences of the
respondents in each relationship based on gender. The table
indicates no significant impact of gender. It is a significant sign
that there is no difference between the data based on the groups,
which shows that the data is homogenous. There is no hetero-
geneity in the data because heterogeneity is one of the basic
assumptions of a proper and efficient regression analysis con-
sidered free from the bias of the data.

Table 11 compares the respondents’ differences in each model’s
relationship. The table shows no difference due to the designation
of any relationship except perceived usefulness to adapting the IS.
According to the table, doctors show much behavior about the
perceived usefulness of the adaptation of ISs.

Discussion. The IS is an important aspect of technology that is
overcoming all the manual management systems in most organi-
zations; the health sector is one among them (Alotaibi and Subahi
2022). There are several factors, according to the literature, which is
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responsible for the adaptation of the IS (Chen et al. 2020). Six
hypotheses were claimed based on this study’s model, among which
three are based on direct relationships, and the other is based on
moderating relationships. Among these six, only two hypotheses
were not supported by the findings of this study, while the other
four were supported. The first hypothesis claims that financial
capability will lead to a better adaptation of the IS in the healthcare
sector of Pakistan. However, the findings of this study support the
claimed hypothesis with the =0.168; p =0.023. Several studies
from the past literature also have similar findings to this study that
financial capability or strength is a significant factor that leads
toward adapting ISs (Deepu and Ravi 2021; Shahbaz et al. 2019).
The second hypothesis based on direct relationship claimed that
perceived ease of use would lead toward adaptation of ISs in
Pakistan’s healthcare sector. However, the findings of this study
support the claimed hypothesis with § = 0.076; p = 0.044. Although
several studies from the past literature have the same findings,
perceived ease of use is a sufficient factor for adopting healthcare ISs
in different sectors along with the healthcare sector. According to
them, people adopt new technology products and services mostly
based on how useful and easy to use the new one is (Nikou and
Maslov 2021). The third and last direct relationship based sup-
ported hypothesis claims that perceived usefulness will lead to better
adaptation of ISs in the healthcare sector; however, the findings of
this study support the claim that perceived usefulness will encou-
rage the adaptation of ISs with f§ = 0.254; p = 0.000. Although there
are several studies from past researcher which has been conducted
in different geographical regions on different IS adaptation other
than the healthcare sector, they show their findings also in line with
the said study (Chen and Aklikokou 2020; Lin et al. 2012).

The fourth hypothesis claimed that a change in the size of the
hospital would moderate the relationship of financial capability
with the adaptation of ISs in the healthcare sector. However, from
the findings of this study, it was found that the hypothesis is not
supported by a statistically insignificant relationship with
B=0.075 p=0.213. Past literature also claimed that several
studies have the same findings as the said study about the said
hypothesis (Kuek and Hakkennes 2020). This may be because the
hospital’s size does not mean the hospital is more capable of
financing or having more profit margin to invest in these
technological things (Shahbaz et al. 2019). The fifth hypothesis
based on this study’s model claims that the hospital’s size will
affect the perceived ease of use impact on the adaptation of ISs in
the healthcare sector. However, the findings of this study also
support the said argument that the increase in the hospital size
perceived ease of use will have more effect on the adaptation of
ISs in the healthcare sector with §=0.101; p=0.009. Several
studies from the past also have the same type of findings; the
reason for that how much the size of a hospital is increased it will
lead a better communication between the employees and it will
indirectly enhance the people’s psyche to understand the said
technology to be easy to be used (Dhagarra et al. 2020). The sixth
and last hypothesis argues that the size of the hospital will
moderate the perceived usefulness impact on the adaptation of
the IS in the healthcare sector of Pakistan. However, the study
results don’t show consistency with the argument claimed with
B =0.080; p =0.283. Several studies from the past literature also
have the same types of findings, which are in line with the
findings of this study (Zhao et al. 2019). The reason for that may
be that size of the hospital may not be a significant factor affecting
its usefulness. If a product or service is useful, people will use and
adopt it regarding the size of that organization (Tsai et al. 2019).

PU and PEU are popular terms, emphasizing that people are
more inclined to accept technology that they believe to be useful
and easy to use. PU and PEU become significant considerations in
the healthcare context because of the complicated tasks and

sensitive nature of data, which need the adoption of useful and
user-friendly technologies (Huarng et al. 2022). Similarly, financial
capability (Endriyas et al. 2023) of a healthcare organization is also
critical as the adoption of HIS requires large investments in
technological facilities, training, and maintenance. Hospitals might
face difficulties in the adoption and integration of HIS if they have
financial difficulties. This could impede their capacity to fully
utilize HIS for better services. Therefore, consideration of PEU, PU
and financial capability are essential determinants for HIS adopting
strategies. In addition, the research also investigated the moderat-
ing influence of hospital size (Kraus et al. 2021) on the impact of
PU, PEU and financial capability on the adoption of HIS. It is clear
from the findings that hospital size has a moderating role on the
impact of PEU on HIS adoption. In other words, the role of PEU
on HIS adoption is dependent on the hospital size. PEU may
impact the adoption of HIS in large hospitals more than in smaller
hospitals, as large hospitals have more organizational resources and
complexities than the smaller ones. Due to the importance of this
moderating effect, PEU-enhancing measures must to be adapted
according to the specific needs associated with hospital sizes. It is
essential to understand the relationship between hospital size and
PEU in influencing the adoption of HIS in order to establish
tailored strategies and measures according to the various needs and
difficulties, faced by different size healthcare organizations. As
shown by the findings, there exists no significant moderating role
of the hospital size on the relationship between financial capability,
PU and the adoption of HIS. The influence of financial capability
and PU on HIS adoption is similar in hospitals of various sizes. In
other words, PU and funding capacity have a considerable impact
on the decision to adopt HIS, regardless of the hospital’s size. The
absence of this moderating impact suggests that tactics to increase
PU and provide funding for the adoption of HIS should be widely
used in all hospital of all size. It emphasizes the significance of
these elements as broadly applicable drivers for the HIS adoption
across all hospitals. The research has the following implications.

Theoretical implications. The study investigated the role of PU,
PEU, and financial strength or capability on the adoption of HIS
while considering the hospital size a moderating variable. The
research identifies these factors as necessary for the adoption of
HIS and broadening the horizon of TAM and RBV. The study
integrates TAM and RBV and develop its own theoretical model.
Further, the research also makes an important contribution
toward the understanding of successful adoption of HIS.

Policy implications. The study offers some important implications
for the policy makers, who are involved in the decisions regarding
the adoption of HIS. Policymakers need to recognize the critical
role that funds play in the adoption of HIS in hospitals and
provide them enough funding. It is also necessary for policy
makers to provide training and awareness among the healthcare
professionals regarding the PEU and PU of HIS. This will provide
a clear picture and purpose of the HIS adoption to the employees.
Policy makers should adapt tailored approach while selecting and
adopting HIS according to the needs and uniqueness of hospitals,
e.g., size and financial strength.

Practical implications. The study also provides some essential
implications for hospitals. Hospital managers should asses and do
careful financial planning about the viability of adopting and
implementing a HIS. Hospitals should actively include healthcare
workers in the HIS implementation process to improve PEU and
PU, and provide training. In order to successfully adopt HIS,
hospitals of all sizes should work together and with other
healthcare organizations to share experiences, lessons learned,
and best practices.
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Conclusion

The study concludes that perceived ease of use, perceived use-
fulness, and financial capability of healthcare facilities have a
significant impact on the adoption of a HIS. The PEU is one of
the main contributing factors for the adoption of HIS. If the
employees perceive that they are able to use the HIS easily and
there is no difficulty in utilizing it, or no extra training is required
for using the HIS, then they will be inclined toward the adoption
of HIS, otherwise, if they perceive that it is difficult to use the new
HIS then they will be reluctant to adopt. If the employees believe
that the HIS is useful for their work and will enhance their per-
formance, as well as the overall performance of their hospital,
they will be more likely to adopt the HIS. Similarly, if the
employees perceive that the adoption of the HIS is not useful for
their jobs and performance, then they will be reluctant to adopt.
In addition, the financial strength of hospitals has also a sig-
nificant role in HIS adoption. In countries like Pakistan, there is
not enough budget for healthcare and the primary objective of
healthcare budget is healthcare services. The findings show that if
the hospitals are more financially stable and have enough budget,
they will invest in HIS. Last but not least, the size of hospitals also
impacts the relationship between PEU and the adoption of HIS,
and has no influence on the relationship between PU, and hos-
pital size on the adoption of HIS, which is quite interesting and
surprising.

Recommendations.

e Health organizations should allocate funds to new
technology adoption (Poon et al. 2004).

e For successful implementation or adoption of an IS, the
firms should select the system that is perceived to be useful
and effortless (Nezamdoust et al. 2022; Zaman et al. 2022).

e Hospitals, etc., should train their employees on the
usefulness of the new system before implementation
(Pedota et al. 2023).

e Large hospitals need more careful selection of HIS as many
parties will be involved in the using (Yusif et al. 2022).

Limitations and future work.

e Other theories and variables can be incorporated into the
framework in future to make it more comprehensive.

e Given that this study was taken in Pakistan, the framework
could also be tested in other countries to test is
generalizability.

e Further research is needed to explore the influence of
hospital size on the relationship of PU and financial
strength.
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