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Iranian Health Information Technology Acceptance Model (IHITAM) from Users’ Views

ABSTRACT

Introduction: Information technology (IT) is an important component of medical informatics. Infor-

mation needs to be accepted by users to function effectively. At different ages and from different 

views, several models have been proposed and used to show factors affecting users’ IT acceptance. 

However, such models are in need of frequent revision and development due to variable conditions. 

Aim: The present research aims to design a new health IT acceptance model from Iranian users’ views. 

The research aims both to design a model for status quo by reviewing previous models and consider 

features of Iranian users. Methods: This is a correlative, cross-sectional study. Firstly, the primary 

model was presented by studying important IT acceptance models. Then, a structured questionnaire 

was designed and, after confirmation of validity and reliability of the questionnaire, it was given to 

users of information and health IT systems in different wards of hospitals in Iran. Data were analyzed 

by SPSS and Lisrel and the final model was designed by structural equations. Results: The model 

showed that there are six key factors which are effective on attitude and use intention including 

performance expectancy, observability, effort expectancy, facilitating conditions, empowerment and 

subjective norms via three interface factors of perceived usefulness, perceived ease of use, self-effi-

cacy. The size of technology use is an important factor in technology acceptance and application as 

well. Conclusion: The present model has more details compared to the other models and can show 

a new image of important factors in technology acceptance and their relationships.

Keywords: Health Information Technology, Medical Informatics, Iran, Users.

1.	 INTRODUCTION
In recent decades, advancement 

and development of IT and com-
munications have increased the 
competition between organiza-
tions making access to IT the main 
factor of survival in this competi-
tion. Experts believe that there are 
more fundamental changes that 
can convert contemporary age to 
the most basic transient period in 
human history. Estimates indicate 
that, since early 1980s, nearly half 
of investments have been done on 
IT in organizations. Therefore, IT 
is known as a powerful factor in so-
cio-economic changes (1). Studies 
show that IT is among the im-
portant factors affecting organi-
zational performance and it plays 
an important role in performance 
evaluation (2), redesign of pro-
cesses (3), sale dimensions, cost 
reductions and return on asset (4). 

However, technology acceptance by 
users is more important than appli-
cation of new technologies. Many 
internal and external factors are 
effective on technology acceptance. 
Among external factors are lack of 
sufficient standards for applica-
tion of IT (5) and certain supportive 
rules and regulations (6). High cost 
of IT application and difficulty in 
measuring investment return, lack 
of technical skills and staff and em-
ployees’ knowledge of IT are among 
internal factors. In addition, the 
role of human and cultural factors 
is very important. Reports indi-
cate that 80-90% of IT projects do 
not reach their performance targets 
because organizations do not pay 
attention to non-technical factors 
such as human, organizational and 
cultural factors when using tech-
nology whereas these factors have 
determinant roles in effectiveness 
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of new systems (7). It is especially evident in developing 
and undeveloped countries and it seems that there is a 
relationship between the concept of electronic prepa-
ration and IT acceptance due to low rate of IT accep-
tance in undeveloped and developing countries (8). 
Health information technologies are very prevalent in 
management of chronic diseases, disease prevention 
and health promotion. In order to use health infor-
mation effectively, health users have to measure, save 
and manage their data (9) and health providers should 
not resist against them. In order to solve these prob-
lems, several models have been presented for studying 
technology acceptance and each has studied this issue 
from a different viewpoint some of which include in-
novation diffusion theory (IDT), rational action theory, 

planned behavior theory and technology acceptance 
model. Since users’ health IT acceptance is of utmost 
important, the present study aims to design and test 
health IT acceptance model from Iranian users’ views. 
In addition to identifying main components of health 
IT acceptance, this model can increase service quality, 
efficiency and successful application of the model in 
organizations.

2.	 METHODS
2.1.	 Data collection and population
Statistical population included experts of health IT 

evaluating the questionnaire. Then, all users of health 
IT systems in educational hospitals of Iran were used to 
collect information and to evaluate the primary model. 

          Theories 

Features

AM

TAM
2

IDT

TPB

TRA

UTAUT

TIB

TAM+TPB

TAM+TPB+

TRUST

TAM+TPB+

IDT

TAM+IDT+TIB

Perceived usefulness P P -- -- -- -- -- P P P P

Perceived Ease of Use P P -- -- -- -- -- P P P P

Attitude P P -- P P -- --- P P --- P

Use behavior P P -- P P -- -- -- -- -- --

Perceived usefulness -- P -- P P P P -- P � P

Perceived behavioral control -- -- -- P -- -- -- P P P --

Behavioral intention P P -- P P -- P P P P P

Relative advantage of 
innovation

-- -- P -- -- -- -- -- -- -- --

Compatibility -- -- P -- -- -- -- -- -- -- P

Complexity -- -- P -- -- -- -- -- -- -- �

Observability -- -- P -- -- -- -- -- -- -- --

Performance expectancy -- -- -- -- -- P --- -- -- -- --

Effort expectance -- -- -- -- -- P --- -- -- -- --

Facilitating conditions -- -- -- -- -- P P -- --- --- P

Perceived behavioral 
outcomes

-- -- -- -- -- -- P -- -- -- --

Habit -- -- -- -- -- -- P -- --- --- --

Trust -- -- -- -- -- -- -- -- P --- --

Innovation in IT -- -- -- -- -- -- -- -- -- P --

Image -- -- -- -- -- -- -- -- -- P --

Results demonstrability -- -- -- -- -- -- -- -- -- P --

Experience -- P -- -- -- P -- -- -- -- --

Table 1. Features of IT acceptance theories for preparing a hypothetic model
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Stratified random sampling was used to generalize 
results to the statistical population. Seven classes of 
users of health IT systems were chosen including per-
sonnel of medical documents, radiology, pharmacy, 
laboratory, nurses, IT personnel, and financial affairs 
and discharge. Sample size was determined using Co-
chran formula (1) (400 persons). 60 individuals were 
placed in each seven class. In general, 420 respondents 
answered the questionnaires.

n=  Z=1.96, p=.57, q=.43, d= .05

Where, n is the sample size, z is the selected critical 
value of desired confidence level, p is the estimated 
proportion of an attribute that is present in the popula-
tion, p= 1−q and d is the desired level of precision.

In order to collect the data, questionnaires were 
given to participants. Written informed consent forms 
were signed by all participants of the study and they 
freely expressed their willingness to participate in the 
study. Prior to conducting the research, the study was 
approved by the Ethical committee of Kashan univer-
sity of medical sciences with approval No: IR.KAUMS.
REC.1394.85.

2.2.	 Research instrument
A hypothetical model was prepared based on pre-

vious studies conducted in the same area, field studies, 
and theories such as TAM, TBP, IDT, TAM2, UTAUT, 
TRA, and TIB. Table 1 shows features of different theo-
ries of IT acceptance that were used in the model.

The hypothetical model (Figure 1) was based on re-

search aims and included some variables of other 
models. Nevertheless, some variables of the model 
have been displaced compared to other models. For ex-
ample, in TAM model, perceived usefulness associates 
with Perceived Ease of Use while in the present hypo-
thetical model, these two do not show direct relation-
ship. Thus, perceived usefulness was affected by per-
formance expectancy, observability and relative ad-
vantages. Perceived usefulness was also affected by fa-
cilitating conditions and effort expectancy

A structured questionnaire was designed based on 
the hypothetical model. The initial questionnaire con-
sisted of 15 areas including performance expectancy, 
(5 items), observability (4 items), relative advantage 
(4 items), facilitating conditions (5 items), effort ex-

Figure 1. Hypothetical model

Items

Perform
ance 

expectancy

observability

Relative 
advantage

Facilitating 
conditions

Effort 
expectance

em
powerm

ent

Subjective norm

Perceived 
usefulness

perceived ease 
of use

Self-efficacy

Use size

attitude

Performance expectancy 1

Observability .276** 1

Relative advantage .227** .418** 1

Facilitating conditions .283** .303** .277** 1

 Effort expectance .225** .317** .315** .346** 1

Empowerment .290** .235** .312** .327** .344** 1

Subjective norm .213** .259** .240** .275** .363** .291** 1

Perceived usefulness .191** .233** .331** .170** .276** .241** .286** 1

perceived ease of use .223** .260** .287** .130** .287** .209** .245** .456** 1

Self-efficacy .161** .209** .281** .179** .249** .267** .249** .368** .468** 1

Extent of use .101* .133** .169** .112* .201** .149** .208** .380** .375** .472** 1

Attitude .124* .122* .178** .232** .188** .243** .229** .220** .185** .253** .218** 1

*P < .05, **P < .01. 
Table 2. Correlation coefficients between measured variables
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pectancy (9 items), empowerment (3 items), subjective 
norms (4 items), perceived usefulness (22 items), per-
ceived ease of use (14 items), self-efficacy (7 items), ex-
tent of technology use (4 items), attitude (4 items) and 
use intention (4 items).

2.3.	 Validity and Reliability
Face validity of the questionnaire was measured 

based on the opinions of three expert faculty mem-
bers in department of health information manage-
ment and health IT. In the present study, content va-
lidity index and content validity ratio were used to con-
firm content validity. Firstly, the initial questionnaire 
was corrected twice by Delphi method and submitted 
to ten experts of health information management and 
health IT. Experts were asked to assess validity based 
on three scales: ‘it is necessary’, ‘it is proper, not nec-
essary’ and ‘it is not necessary’. CVR was calculated in 
the first stage after receiving the opinions. Questions 
with validity percentage below 62% were deleted from 
the questionnaire. Regarding other variables, three 
questions of performance expectancy, two questions 
of observability, one question of facilitating condi-
tions, 6 questions of effort expectancy, one question 
of subjective norm, 15 questions of perceived useful-
ness, 7 questions of perceived ease of use, 3 questions 
of self-efficacy and one question of the extent of IT use 
were deleted. All questions of variables of attitude, use 
intention, empowerment and relative advantage were 
confirmed. In the second stage, the questionnaire was 

given to the same experts in order to confirm validity 
index and validity index. Evaluation showed that all 
questions were confirmed. In order to calculate content 
validity index (CVI), simplicity, relation and transpar-
ency were evaluated in questionnaire through Likert’s 
four-point scale. As a result, validity of the question-
naire was confirmed. Then, the questionnaire was 
given to 50 users in statistical population. After data 
collection and analysis, reliability of questionnaire was 
obtained as 0.842 via Cronbach’s alpha. Correlation co-
efficients of variables can be seen in Table 2.

2.4 Statistical analysis
SPSS was used to analyze quantitative variables and 

data. Moreover, LISREL was used to present the model 
of structural equations and the final model.

3.	 RESULTS
Participants included 400 individuals from different 

fields of IT in educational hospitals of Iran. Most par-
ticipants were females with B.S degrees and they were 
over 30 years old. They had work experience of between 
5 and 10 years. Descriptive statistics of variables’ scores 
and reliability coefficients of the questionnaire are 
shown in Table 3.

Exploratory factor analysis and LISREL were used to 
determine the effect of factors (such as perceived use-
fulness, perceived ease of use, self-efficacy and the size 
of technology) on attitude. Exploratory factor analysis 
was used to reach the highest correlation amount be-

  N Min. Max. Mean Std. 
Deviation Skewness Kurtosis

Cronbach alpha

No. of item
sFeatures

Statistic

Statistic

Statistic

Statistic

Std. 
Error

Statistic

Statistic

Std. 
Error

Statistic

Std. 
Error

Performance 
expectancy 399 2 10 3.3358 0.07022 1.40262 1.144 0.122 1.584 0.244 0.558 2

Observability 400 2 7 3.475 0.06361 1.27217 0.588 0.122 -0.253 0.243 0.296 2

Relative 
advantage 400 3 14 5.435 0.0913 1.82595 0.596 0.122 0.551 0.243 0.435 3

Facilitating 
conditions 400 4 13 6.5725 0.10916 2.18327 0.684 0.122 -0.257 0.243 0.545 4

Effort 
expectance 400 3 14 5.24 0.09535 1.90696 0.804 0.122 0.749 0.243 0.549 3

empowerment 399 3 13 5.1704 0.0933 1.8637 0.752 0.122 0.424 0.244 0.58 3

Subjective 
norm 400 3 12 5.3925 0.0933 1.86605 0.69 0.122 0.153 0.243 0.508 3

Perceived 
usefulness 398 7 27 13.211 0.22224 4.43375 0.681 0.122 -0.137 0.244 0.712 7

Perceived 
ease of use 399 7 27 13.085 0.20813 4.15742 0.487 0.122 -0.237 0.244 0.636 7

Self-efficacy 400 4 17 7.58 0.13904 2.78082 0.734 0.122 0.135 0.243 0.555 4

Extent of Use 400 3 13 5.805 0.11817 2.36346 0.743 0.122 -0.186 0.243 0.554 3

Attitude 399 4 17 7.7343 0.13886 2.77364 0.702 0.122 0.325 0.244 0.58 4

Table 3. Descriptive statistics of the latent variables and the reliability coefficients
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tween variables and the results were shown in Table 4.
The value of Kaiser-Meyer-Olkin measure of sam-

pling adequacy was equal to 0.827. Also, Bartlett’s test 
was significant. Since p-value was less than 0.05, it is 
concluded that correlation matrix between variables is 
not an identity matrix, meaning that there is correla-
tion between variables.

In table 5, the first three columns on the left side are 
eigenvalues of factors whose eigenvalues are equal 
to 1 and they remain in the analysis. Factors with ei-
genvalue below one or those explored by one observ-
able variable were excluded from the analysis. The 
first three columns on the right side show eigenvalues 
of extracted factors with varimax rotation and corre-
sponding variance with factors. These 13 factors can 
explore 0.55 of main construct variance in health IT ac-
ceptance model from Iranian users’ views. It is note-
worthy that in social science research, cumulative fre-
quency of variance percentage related to eigenvalues is 
not acceptable to be below 0.50. Therefore, items classi-
fied were into 13 factors and 42 items using exploratory 
factor analysis in order to study and present health IT 
acceptance model from the viewpoint of Iranian users. 
Items with factor load below 0.4 were deleted.

Exploratory factor analysis and SPSS were used to 
study independent variables for each factor and to 
delete independent variables whose correlation was 
below 0.4. Independent variables under one factor can 

be combined. Results obtained by exploratory factor 
analysis suggest that the initial model which was a rea-
sonable model based on the opinions and studies of ex-
perts was changed into a proper model by deletion of 
three variables of observability and conversion of three 
factors into two factors under the variable “perceived 
usefulness”. In other words, the initial model was con-
verted into a mathematical one. Then, the mathemat-
ical model was fitted with data in order to see whether it 
was fitted on data. Thus, they structural equations were 
used. In order to fit path analysis model, features of the 
model were identified such as types of variables in path 
analysis, arrangement of paths, and parameters that 
require evaluation. Then, model parameters were fitted 
and estimated using maximum likelihood. Amount of 
χ2 statistic value in the final model was 1072.91 and de-
gree of freedom was 748. The ratio of χ2 statistics to de-
gree of freedom was 2.61 and they were good reasons 
for proper fitness and evaluation of efficiency of the 
final model. Also, the value obtained from root mean 
square of error approximation was 0.033. The obtained 
result of this value was even lower than 0.1, which was 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .827

Bartlett's Test of Sphericity Approx. Chi-Square 3.312E3

Df 903

Sig. .000

Table 4. Bartlett’s and KMO tests

Component

Initial Eigenvalues
Extraction Sums of Squared 

Loadings

Total
% of 
Vari-
ance

Cumu-
lative 

%
Total

% of 
Vari-
ance

Cumu-
lative 

%

Performance ex-
pectancy 

6.69 15.558 15.558 6.69 15.558 15.558

 Observability 2.486 5.782 21.339 2.486 5.782 21.339

Relative advan-
tage 

1.798 4.182 25.521 1.798 4.182 25.521

Facilitating con-
dition

1.632 3.796 29.317 1.632 3.796 29.317

 Effort expec-
tance 

1.495 3.477 32.794 1.495 3.477 32.794

 Empowerment 1.407 3.272 36.066 1.407 3.272 36.066

 Subjective norm 1.323 3.076 39.142 1.323 3.076 39.142

 Perceived use-
fulness

1.31 3.046 42.187 1.31 3.046 42.187

 Perceived ease 
of use

1.244 2.893 45.081 1.244 2.893 45.081

 Self-efficacy 1.205 2.803 47.884 1.205 2.803 47.884

 Size of tech-
nology use

1.102 2.564 50.448 1.102 2.564 50.448

Attitude 1.061 2.468 52.916 1.061 2.468 52.916

 Use intention 1.029 2.393 55.309 1.029 2.393 55.309

Table 5. Eeigenvalues of variances for each factor and cumulative variance

Graph 1. Estimation of final model parameters of structural equations in 
standard estimation

Graph 2. Structural section of the final model of structural equations in 
standard estimation based on latent variable
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another reason for good fitness of the model. The fitted 
model in Graphs 1 and 2 was based on observable and 
latent variables as the main results of the research. 
Thus, all claims and questions can be studied and mea-
sured on this basis. According to the results extracted 
from path analysis of structural equations with a 95% 
reliability coefficient (regarding main results), it can 
be said that there is a significant relationship between 
perceived usefulness, performance expectancy, ob-
servability, perceived ease of use, facilitating condi-
tions, effort expectancy, self-efficacy, empowerment, 
subjective norm of technology use and attitude.

Results of structural section of the model showed 
that self-efficacy, use size, perceived usefulness and 
perceived ease of use were of significant value in atti-
tudes towards users’ IT acceptance. Therefore, users’ 
IT acceptance was affected by self-efficacy, use size, 
perceived ease of use and perceived usefulness.

4.	 DISCUSSION
At first, factors which were effective on IT accep-

tance were classified and the primary model was cre-
ated by making relationships between factors based 
on previous studies. The initial questionnaire was de-
signed based on the model and, after confirmation of 
validity and reliability, it was given to users of different 
wards of governmental hospitals. The final model was 
designed after data analysis. The final model included 
6 key factors: a) performance expectancy, b) observ-
ability/relative advantage, c) effort expectancy, d) fa-
cilitating conditions, e) empowerment and f) subjec-
tive norm. Each two factors follow one intermediate 
factor in order to reach attitude and use intention. In-
termediate factors were used for the first two factors 
of perceived usefulness, the third and fourth factors of 
perceived ease of use and the fifth and sixth factors of 
self-efficacy. There was another factor equivalent with 
intermediate factors resulting in attitude with three 
intermediate factors. This factor was size of technology 
use. Then, IHITAM model was presented.

Generally, based on obtained results, perceived use-
fulness had a significant effect on users’ decisions on 
technology acceptance. Wu et al (10) showed that per-
ceived usefulness had considerable effect on use in-
tention of healthcare specialists on technology accep-
tance. Lagris et al (11) believed that subjective interpre-
tation from perceived usefulness in clinical informa-
tion systems was an important factor for explanation 
and prediction of users’ use intention of information 
systems . SheikhShoaei and Oloomi (12) showed in their 
study that mental interpretation from perceived use-
fulness had the most indirect effect on technology ac-
ceptance. Another result of this study was that there is 
significant effect of self-efficacy on users’ decisions 
regarding IT acceptance. Moogahli et al (13) showed 
that self-efficacy was one of the factors related to at-
titude of students towards IT and communications. 
Moreover, results of another study conducted by Mon-
zavi and Zareie (14) indicated that personality factors 
had the highest effect among four factors under study 
and self-efficacy had the highest effect on users’ belief 
in use of new systems. Hsiao et al. (15) found similar re-
sults among nurses (significant effect of self-efficacy 
on hospital information system acceptance). This is 
consistent with the results of a study conducted by Ag-
gelidis and Chatzoglou (16), which showed that self-ef-
ficacy was one of the factors affecting personnel deci-
sions on use of hospital information systems. 

The effect of mental interpretation from perceived 
ease of use on IT acceptance was confirmed in the 
present research, as was the case in many other studies. 
In a study conducted by Khorasani et al (17), the rela-
tionship between mental interpretation from ease of 
use and technology acceptance was proved. Results of 
a study conducted by Aggelidis and Chatzoglou (16) in-
dicated that perceived ease of use had considerable ef-
fects on behavior of hospital users concerning IT ac-
ceptance. In addition, results of a study conducted by 
Wilkins (18) revealed that perceived ease of use was one 
of the three factors affecting health electronic file ac-
ceptance by health information managers. As a result, 
when comparing this model with other models and ini-
tial key factors, this model is similar to UTAUT model, 
which was a unified theory of acceptance and use of 
technology. UTAUT model is based on the integration of 
8 models of IT acceptance and is similar to the present 
model regarding four key factors of performance ex-
pectancy, effort expectancy, facilitating condition and 
subjective norms. Another similarity between these 
two models is that they obtained their data from or-
ganizational users or service providers (19). But unlike 
the present model, such key factors led to use intention 
without intermediate factors (20) and attitude was de-
leted as was the case in TAM2 model. As seen in TAM2 
model, the reason may be that perception of usefulness 
and perception of ease of technology use, as behavioral 
beliefs in the primary technology acceptance model, 
lead to positive or negative attitudes in individual. 

Therefore, in secondary technology acceptance 
model in which both factors are available and neces-

Figure 2: research model
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sary for attitude, there was no separate variable such 
as attitude (19). When comparing IHITAM with TAM, it 
can be said that the model of the present research has 
more details than TAM model. In TAM model, it was 
only stated that external variables were effective on 
perceived usefulness and perceived ease of use such as 
education, gender, training and support (20) while in 
the present model, four key factors had direct effects on 
two intermediate factors. Performance expectancy and 
observability/relative advantage were effective on per-
ceived usefulness. Furthermore, facilitating conditions 
and effort expectancy were effective on perceived ease 
of use. However, the effect of external factors on user’s 
technology acceptance are not to be ignored whereas 
the present model indicated that subjective norm and 
empowerment of users were very effective on users’ 
attitude and technology use. Factor of empowerment 
in technology use in IHITAM model can be associated 
with education, training and support in TAM model, 
which were external variables. When comparing newer 
IHITAMs such as TAM+TPB, similarities to TAM model 
are seen except that, unlike IHITAM model, external 
variables were not directly considered and perceived 
usefulness and perceived ease of use were directly ef-
fective on attitude and use intention. 

Also, subjective norms were effective on behav-
ioral intention without intermediate factors (unlike 
the present model) (21). Kim and Park (22) presented 
HITAM model that consisted of three main areas of 
health, information and technology. Health area in-
cluded behavioral beliefs and interfaces which were ef-
fective on attitude and behavior. Information area in-
cluded subjective beliefs and technology area included 
productivity, both of which were effective on attitude 
and behavior. The reason why differences between this 
model and IHITAM model were observed seems to be 
type of users based on whose opinions the model was 
designed. Health service providers believe that the 
model of the present research is a model designed in 
health-treatment centers such as hospitals while, from 
the views of healthcare users, HITAM model was de-
signed online. However, different types of users, cul-
ture and even type of population under study can be ef-
fective on the final model. The considerable difference 
between IHITAM model and other models is the factor 
of ‘size of technology use’. This is completely adapted 
to users’ features in Iran and developing countries. 
Learning technology use is very important concerning 
software and hardware limitations. 

Meta-analysis of factors affecting IT acceptance 
in Iran indicates that ‘size of technology use’ is the 
second factor (after staff empowerment) which is the 
most effective on IT acceptance in Iranian organiza-
tions. Its effect is even higher than ‘perceived ease of 
use’ and ‘perceived usefulness’ factors (19). It seems 
that the difference between these two models can be 
due to model origin, visual angle in design of model, 
type of users, cultural, psychological, and technolog-
ical differences in communities, etc.

Since technology advancements rapidly influence 

health section, a clear image from factors that accel-
erate technology acceptance and use in work settings 
might be advantageous. The model of the present re-
search can show such a clear image. The present re-
search presents a new health IT acceptance model. 
However, all models could be incomplete. It is neces-
sary to revise available models and to design models 
based on new conditions to achieve more advantages.
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