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Abstract

Background: One of the effective factors in successful implementation of health information technology, especially electronic
medical record, is investigation of adoption and its use by users. Therefore, the aim of this study was to investigate factors affecting
adoption and use of electronic medical record in Shiraz teaching hospitals from the perceptive of top and middle managers.
Methods: This was a cross-sectional analytical study performed in 2015. The study population consisted of all top and middle man-
agers (N =235) of Shiraz teaching hospitals that were examined through census. Data were collected through the unified theory of
acceptance and use of technology standard questionnaire. The data were analyzed using SPSS16 and LISRELS.82.

Results: The results showed that there is a direct, positive relationship between Effort Expectancy and Behavioral Intention (P =
0.01) as well as between Facilitating Condition and Behavioral Intention (P = 0.04) and between Facilitating Condition and Use (P
0.01). In addition, there was a direct, positive relationship between Behavioral Intention and Use.

Conclusions: To increase the use of Electronic Medical Record in Shiraz teaching hospitals, it is suggested that managers and poli-
cymakers consider effort expectancy and facilitating condition of this system.
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1. Background

Human of the new era is trying to accelerate the de-
velopment process and apply information technology in
various aspects of her/his life, away from the traditional
pattern, and create a new pattern appropriate to the re-
quirements of information era. In addition, organizations,
for development and continuity of their activities, think
about the promotion of health services quality and this
will not be possible except through timely access to high
quality information (1, 2).

The use of information technology in different parts of
health care, especially in hospitals, provides a great poten-
tial for improving the quality of delivered services and the
staff's productivity and effectiveness and causes a decrease
in parts of organizational costs, as well (3). As a very impor-
tant technology in health, electronic medical records have
found lots of use (4).

While paper documents need thousands of dollars to
be paid over the years, electronic medical records could po-
tentially provide the return of investment during the years

(5)-

Electronic medical records are considered to link in-
formation of all sections and provide the information for
health care providers, which is not a small task (6)

An electronic medical record (EMR) is a computerized
health information system that provides detailed informa-
tion such as patient demographics, encounter summaries,
medical history, allergies, intolerances, and lab test histo-
ries. Some may support order entry, results management
and decision support. Some may also contain features
or be integrated with software that can schedule appoint-
ments, perform billing tasks, and generate reports (7).

The report of ministry of health and welfare of Japan
shows that one of the elements for realizing the new
healthcare information system is the electronic medical
record (EMR) (8). Other studies show that both EMR and
electronic health records can significantly reduce the costs
of health care, increase the quality of health care services,
and eventually improve the community’s health status (9).
Therefore, due to the importance of EMR, some programs
have been developed forits adoption and use in health care
industries. The American recovery and reinvestment act
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in an effort to improve the quality, increase patient satis-
faction, and reduce medical errors, included $17 billion in
incentives for users of the electronic medical record sys-
tem (10). However, the implementation of information
technologies in health system always is faced problems
and complexities (1) and these systems have been adopted
by health care providers slowly (12). Therefore, we need
to carry out detailed studies and investigations in this re-
gard. One of the very important factors in the successful
implementation of health information technology is the
study of the acceptance and use of that technology by the
users (13). In fact, measurement of the adoption rate is
very helpful in successful implementation of a system, and
the adoption and use of theories of information technol-
ogy are very important to predict the end users’ reaction
to health information technology (14). However, with the
growing demand for EMR, evaluating the role of the factors
affecting adoption is a critical step toward defining success
or failure of EMR initiatives (15). In recent decades, differ-
ent models have been proposed about the adoption and
use of technology among which we can mention technol-
ogy acceptance model (TAM), unified theory of acceptance
and use of technology (UTAUT), theory of reasoned action
(TRA), diffusion of innovation (DOI), and so on. These theo-
ries discuss the issue of the adoption of new technologies
on social systems (16). Thereupon in recent years, many
studies have been done in the context of the adoption and
use of electronic medical records. Nevertheless,among the
proposed theories, the unified theory of acceptance and
use of technology (UTAUT) as one of the newest proposed
theories integrates the other theories and finally up to 70%
can indicate the people’s intention to use information sys-
tems (17). This theory helps the managers assess the like-
lihood of acceptance of a new technology within an orga-
nization. It also helps in understanding factors that drive
acceptance of a new technology (18). This model was pro-
posed by Venkatesh et al. that includes performance ex-
pectancy, effort expectancy, social influence, and facilitat-
ing conditions, asindependentvariables, behavioral inten-
tion as independent and dependent variable, and the use
as dependent variable. It finally shows the impact of inde-
pendentvariables on the dependent variable i.e. the accep-
tance and use of technology (17). Jason et al. in a study enti-
tled “south African physicians’ acceptance of e-prescribing
technology: an empirical test of a modified UTAUT model”
concluded that the facilitating conditions have the most
important influence on the acceptance of e-prescribing;
also, the cost and the social influence had the lowest ef-
fecton the use of acceptance of e-prescribing by physicians
(19). In a study entitled “Using the UTAUT Model to Explore
Iranian Physicians and Nurses’ Intention to Adopt Elec-
tronic Patient Records” conducted by Hamidfar et al. the

relationship between the parameters of UTAUT and behav-
ioral intention was investigated among 113 physicians and
nurses of Toos, Shariaty, and Dey hospitals of Tehran city by
using a questionnaire. In this study, two factors named fa-
cilitating conditions and personal innovation were added
to the main factors of the model and their influence was
investigated. The results showed the positive effect of the
constructs of this model on technology adoption by the
research community that these factors included perfor-
mance expectancy, effort expectancy, social factors, and fa-
cilitating conditions (20). In addition, the obtained results
showed that the variance of the use intention explained by
the final model was 76.8% (20). Because of the importance
of managers’ decisions in hospitals and staff performance,
we selected them as subjects in our study. The aim of the
present study was to determine effective factors in adop-
tion and use of the useful technology, i.e. electronic med-
ical record, based on the UTAUT from the viewpoint of top
and middle managers in the teaching hospitals of Shiraz.

2. Methods

This cross-sectional analytical study was done in 2015.
The study population comprised top and middle managers
of all teaching hospitals in Shiraz that included 14 hos-
pitals. Due to the limitation of the research population,
sampling was not performed and based on census, all of
the 235 top and middle managers were included in the
study. From the 235 distributed questionnaires, 121 ques-
tionnaires were finally collected. Therefore, the response
rate to the questionnaires was 52%. Data collection tool
was the standard questionnaire of UTAUT model that its
content validity was evaluated with the opinion of five aca-
demic members of health information management and
information technology departments of Shiraz University
of Medical Sciences. Then, the questions of the question-
naire were determined and for measuring the reliability,
the questionnaire was administered to a sample of 20 per-
sons other than research sample. The reliability of the
questionnaire was calculated as 0.71 by Cronbach’s Alpha
statistical test. The questionnaire consisted of two parts
as follows: demographic data (age, gender, work experi-
ence, educational level) and questions related to the UTAUT
model that included performance expectancy (questions1
to 4), effort expectancy (questions 5 to 7), social influence
(questions 8 to 12), facilitating condition (questions 13 to
17), intention of the use (questions 18 to 20), and use (ques-
tions 21 to 25). Questions related to the model were scored
on the same scale based on the Likert scale from 1 to 5 that
respectively corresponded from very low to very high. Data
were analyzed using LISREL 8.80 statistical software to de-
termine the fit of the model and SPSS 17 to calculate de-
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scriptive statistics (analysis of demographic data) and an-
alytical statistics (Pearson correlation coefficient, regres-
sion, independent t-test, and ANOVA). Six hypotheses ac-
cording to Figure 1, one hypothesis about the impact of de-
mographic variables on study variables, and one hypothe-
sisabout determining the fitness of the used model, which
totally comprised 8 hypotheses, were investigated.

To determine the quality of the fit of the model us-
ing LISREL software, the report of the following indices is
enough (21-23).

Inclusion criteria to the study included being a top or
middle manager in teaching hospitals of Shiraz. Data col-
lection was done consciously with getting necessary con-
sents. All respondents were assured that the information
would remain confidential until the end of the study.

3. Results

The results showed that 73% of the respondents were
female and the rest were male. 31% aged above 40 years. In
terms of education, 4.1% had associate degree, 65.3% had
bachelor’s degree, and the rest were MSc, PhD, or specialist.

Table 1 shows the relationship between the demo-
graphic variables and latent variables in this study. In the
most cases, the relationship between variables was not sig-
nificant (P value = 0.05).

Table 1. Investigation of the Relationship Between Age, Sex, Degree, and Latent Vari-
ables

Age Degree Sex

Tests ANOV (AP ANOVA(AP Independent

Value) Value) Sample t- Test

(AP Value)

Performance 03 0.4 0.2
Expectancy
Effort 0.2 0.8 03
Expectancy
Social 0.8 0.4 0.1
Influence
Facilitating 03 0.5 0.06
Condition
Behavioral 0.1 0.04 0.4
Intention
Use 0.2 0.03 0.7

According to Table 1, degree is the only effective factor
in Behavioral Intention and Use.

The UTAUT model was investigated in Table 2.

According to Table 2, there is no significant relation-
ship between Performance Expectancy and Behavioral In-
tention (P value = 0.29). According to Table 3, each three

Shiraz E-Med ]. 2017; 18(9):e57582.

acceptedrelationships based on P-values have a direct, pos-
itive relationship based on R and R2.

The values of the RMSEA, CFl, GFI, AGFI, NFI, NNFI, and
x*/df indices show that the model’s fit is appropriate (Table
4).

According to Table 4, based on the calculated fit in-
dices, the UTAUT model well showed the factors affecting
adoption and use of Electronic Medical Record.

4. Discussion

In fact, with growth of needs to digital information in
health care, the EMR has been recognized as one of the
main factors in Information Technology, and with growth
of requests for assessment of EMR, the role of its Use Possi-
bility takes a vital step to define the Success or failure of it
(15). Therefore, many studies will be done in the context of
factors affecting adoption and use of it.

The results of the present study showed that the demo-
graphic variables (age, gender, and degree) have no effect
on the adoption and use of EMR. Nematollahi et al. (24)
achieved the same results in their study.

The results of the present study showed that there is no
significant relationship between performance expectancy
and behavioral intention, which is inconsistent with the
results of the Khorasani et al.’s study (25). This may be due
to the poor familiarity of the top and middle managers
with the usefulness of the electronic medical records or ex-
tra work that the existing computer systems have created
in hospitals (documents scanning, printing of the typing
reports, etc.). In fact, their low efficiency led the top and
middle managers not to pay attention to their efficiency in
the use intention of electronic medical records.

Other results of this study showed that there is a sig-
nificantrelationship between Effort Expectancy and Behav-
ioral Intention. This means that the effort of a person to
learn how to work with the technology has a specific effect
on the use intention of that technology. The result of this
study is consistent with the results of Wills et al. (15) and
Mailleta et al. studies (26).

In addition, there was no significant relationship be-
tween Social Influence and Behavioral Intention. Al-
though, the result of Jason et al.‘s study (19) is consistent
with the results of our study, the result of this part of the
study is not consistent with those of the Wills et al. (15)
and Holtz and Krein'‘s studies (27). Although, most of the
previous studies signify the relationship between social in-
fluences and use intention of technology, this study shows
that there is no significant relationship between these two
factors. This means that the others’ opinion about the im-
portance of using the electronic medical record has no ef-
fect on the use intention of it by the top and middle man-
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Performance
Expectancy

Effort Expectancy

Social Influence

Facilitating

Conditions

Intention to Use »> Use

Figure 1. Unified Theory of Acceptance and Use of Technology (UTAUT)

Table 2. The Investigation of the Relationship Between Independent and Dependent Variables Based on P Value®

Variables Behavioral Intention Use

PValue P Value
Performance Expectancy 0.29 *
Effort Expectancy 0.01 VA - -
Social Influence 0.36 *
Facilitating Condition 0.04 VA 0.01 VA
Behavioral Intention 0.01 *

*The check mark (/) means the acceptance of the relationship, and the star mark (*) means the rejection of the existing relationship.

Table 3. The Type of Relationship in the Accepted Hypotheses

Behavioral Intention Use

R R’ R R’
Effort Expectancy 0.22 0.05 - -
Facilitating Condition 0.8 0.03 0.22 0.04
Behavioral Intention - - 0.01 0.13

agers. It seems that holding briefing workshops is neces-
sary to inform the top and middle managers about the im-
portance of their staff's attitude about the use intention
and the use of electronic medical records for its successful
implementation to pay more attention to the effect of so-
cial influences on intention use of it.

Other results of this study showed that there is a signif-
icant relationship between Facilitating Condition and Be-

havioral Intention. Wills etal. (15), Hamidfar et al. (20),and
Aggelidis et al. (28) achieved the same results. This means
that top and middle managers of hospitals should pay at-
tention to the conditions and factors that facilitate the use
of electronic medical record. Facilitating Conditions play
an important role in the use intention of electronic medi-
cal records, which is the tendency of an individual to try to
do the desired work or behavior. Therefore, by improving

Shiraz E-Med |. 2017; 18(9):e57582.


http://emedicalj.com

Nematollahi M et al.

Table 4. Fit Indices of the Model

Index Calculated Value Fit Status
RMSEA 0.07 Vv
X2/df 1.60 VA
CFI 0.95 Vv
NFI 0.90 v
NNH 0.94 Vv
GFI 0.81 v
AGFI 0.80 Vv

the existing resources such as computers and other hard-
ware devices, increasing the related knowledge, training
specialists in information technology and health informa-
tion management and their accessibility for personnel as-
sociated with electronic medical records we can facilitate
its use intention.

The results showed that there is a significant relation-
ship between Facilitating Condition and Use. This part of
the study is in line with the previous part of the study,
i.e. the relationship between Facilitating Condition and Be-
havioral Intention.

In addition, there was a significant relationship be-
tween Behavioral Intention and Use, which is consistent
with the results of many studies such as those of Aggelidis
etal. (28), Wills et al. (15), and Holtz and Krein (27).

In fact, the researchers concluded in their studies that
the use intention of a technology (individual‘s tendency
to try to do the desired behavior or work) leads to the ac-
tual use of it. Investigating and understanding factors af-
fecting the use intention of electronic medical records can
lead to the actual use of this system. It seems that the use
intention is the main factor affecting the use of technology,
because in many models such as TAM and UTAUT, this fac-
toris mentioned as the main and direct factor affecting the
adoption or actual use of the technology. In addition, the
present study showed that the UTAUT has an appropriate
fit that can be used to assess factors affecting the adoption
and use of electronic medical records.

4.1. Conclusions

The researchers by using these models in their studies
have facilitated the implementation of health information
technology. It seems that due to the need of teaching hos-
pitals of Shiraz for implementation of the electronic medi-
calrecord and regarding the results of this study, we can in-
crease the acceptance rate and use of it by holding training
courses for top and middle managers and acquaint them
with the benefits of electronic medical records, creating
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the motivation in managers, introducing it as a key tool in
health care services delivery, and paying attention to facili-
tating factors such as financial and scientific supports and
effective knowledge. These eventually will lead to the suc-
cessful implementation of the EMR. In addition, it is sug-
gested for the researchers and authorities to implement
other information technologies by employing the technol-
ogy acceptance theories especially UTAUT.
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