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Abstract
Background: Currently health care systems face significant challenges related to the need to
harness an ever increasing flow of information, which, if done correctly, can bring to many
benefits including improved quality of care, efficiency and cost containment. Information
technology (IT) provides powerful tools for optimizing health information management and
modernizing the whole health care system. Electronic health record (EHR) is a crucial tool for
that purpose. The literature review revealed that implementing EHR in a health care system is
related to many different barriers at individual and organizational levels including individual
characteristics, personal attitudes and negative perceptions of potential users, effort expectancy
related to the usage, resistance to change, clinical concerns, financial, technical and structural
barriers, lack of trust and facilitating conditions.
Objective: The main objective of this study is to understand major barriers to successful
implementation and widespread adoption of EHR system from the perspective of physicians in
Armenia.
Methods: The study is a cross-sectional survey of physicians working in hospitals of Yerevan
and selected through multi-stage cluster sampling. The research team developed the survey
instrument based on literature review and existing instruments. Results are analyzed in
exploratory structural equation modeling (ESEM) framework using the Robust weighted least
squares (WLSMV) estimator for categorical indicators. Analysis is done in two steps: first -
evaluation and modification of measurement model; second - testing of structural model.
Results: Several factors have direct effects on Intention to use EHR including Projected group
usefulness, Personal innovativeness, interference with patient-provider relationships and
Resistance to change. Other effects are mediated through Projected group usefulness, Perceived
usefulness and Perceived ease of use. Particularly, Innovativeness, Patient-provider
relationships, Organizational support and Computer anxiety predicts Perceived ease of use. Ease
of use with Resistance, Administrative monitoring and Professional relationships predict
Perceived usefulness. Perceived usefulness with Professional relationships and Organizational
change predict Projected group usefulness, which transmits all these effects to final outcome —
Intention to use. Older age is associated with a decrease in Perceived usefulness and Projected
group usefulness, while being female is associated with higher Projected group usefulness.
Medical specialty also has significant effects.
Conclusion: Findings suggest that major barriers to EHR implementation in Armenia are clinical
concerns at group level (Projected group usefulness), personal attitudes (Perceived usefulness),
effort expectancy (Perceived ease of use), Resistance to change, personal characteristics such as
Innovativeness and Computer anxiety, and negative perceptions such as interference with
Patient-provider and Professional relationships. Organizational support, anticipated
Administrative monitoring and Organizational change poses facilitating effects. The study team
made the following recommendations to overcome the identified barriers: incorporate
organizational reforms as part of EHR implementation in Armenia, demonstrate the utility of
EHR at organizational level, provide trainings for users, identify and enroll local EHR
champions in the implementation process.
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1 Introduction
Health care systems now face challenges related to continuously increasing demand due to aging
population and rising prevalence of non-communicable diseases [1, 2]. In addition to these
challenges, the efficiency and quality of provided health services could be compromised because
of lack of coordination of care at different levels, including lack or absence of health information
management, and lack of integration of scientific evidence into health care practices and decision
making [3]. Proper health information management is needed for achieving effective and
efficient health care for the whole population. According to PRISM framework, improved
information system processes improve performance of information systems, which in its turn
improve health system performance bringing to improved health status [4]. Managing health
information today is challenged by a large number of transactions and limitations of paper based

records [5].

The report “Crossing the Quality Chasm” by the Committee on Quality of Health Care in the
United States of America (US) recognizes the crucial role of information technologies (IT) in
achieving six aims of health care: safety, effectiveness, patient-centeredness, timeliness,

efficiency and equity [6].

Many countries now are on the way of upgrading their health care systems through IT.

Appendix A summarizes some of the terms related to health IT with their definitions. Electronic
health record (EHR) is one of the principal systems, which represent this trend. According to the
US National Alliance for Health Information Technology: EHR is “an electronic record of
health-related information on an individual that conforms to nationally recognized

interoperability standards and that can be created, managed and consulted by authorized



clinicians and staff across more than one healthcare organization” [7]. Countries face many
barriers during EHR implementation and some problems emerge after its implementation. If
these barriers and problems are identified and successfully managed beforehand, than EHR

system implementation can provide more benefits to health care systems.

2 Background

2.1 Benefits of EHR

There are many studies pointing out different benefits of EHR. There is evidence that EHR
improves quality of care and efficiency, reduces costs and brings other types of benefits [5, 8-
10]. EHR should be compared to paper based records in terms of their characteristics and
effects. In assessing the reliability of information from EHR, paper based records serve as the
golden standard [10]. Paper based records are not ideal and can have the following issues:
legibility problems, losing of records/reports, difficult navigation, difficulty in tracking and
analyzing data, low accessibility for different parties, high transportation and storage expenses,
not supportive for reporting and complex reimbursement schemes [11]. EHR can solve most of

the listed problems.

2.1.1 Information management

EHR improves health information quality in terms of completeness, accuracy, timeliness,
comprehensiveness, reliability, relevance and availability [10] due to structured data entry, more
detailed documentation, reduced amount of lost charts/records [9], immediate access and
available information management tools [9, 10, 12]. Therefore, information use is significantly

enhanced [10].



2.1.2 Quality of care

Improvements in quality of care can be attributed to improvements in safety and effectiveness.
The literature reports that EHR use leads to reduction in medical errors, improvements in
medication dosing [5, 9] (which brings to reduced adverse drug events, shorter length of stay and
lower total hospital costs [13]), and reduction of laboratory reporting errors [14]. EHR can bring
to these outcomes partly because of its monitoring and evaluation capabilities including clinical
control, large-scale screening, early outbreak identification and improved follow up of tests.
EHR use can also enhance preventive health care delivery (vaccination and identification of

high-risk patients) and improve adherence to clinical practice guidelines and protocols [5, 11].

2.1.3 Efficiency and Cost

Improved efficiency of care is attributed mostly to reduced utilization of unnecessary care
(laboratory and radiology tests, visits to providers), while effects on provider time are mixed [5,
9, 10, 15]. The mentioned effects contribute to cost reductions, particularly reduced utilization

of and spending on drugs [11, 16-18].

2.1.4 Other benefits
There are also such benefits as improved patient-centeredness, user satisfaction, and

communication between different parties [9, 10, 19, 20].

2.2 Situation in Armenia

There are several parties involved in data collection related to health and several electronic data
collection systems in Armenia. Significant gaps and limitations are reported in health
information systems of Armenia. Health facility routine reporting is fragmented and incomplete.

It includes numerous annual reporting forms which in some cases are redundant [21]. There are



gaps in information usage including lack of information exchange and utilization in decision and

policy making [22].

The Government of Armenia developed a concept paper on nationwide implementation of EHR
in Armenia with a general description of some components and a time-line [23]. It states that
EHR will be mandatory for health-care facilities providing care on the basis of state financing
(basic benefit package) and will be used for making decisions on reimbursements. According to
the suggested timeline, development of the prototype is due to end of January 2014 and final

acceptance of deployed EHR is due to end of April 2014.

3 Barriers to EHR implementation
Barriers are those factors presence or absence of which (at certain levels) can hinder the effective
implementation of the EHR system. Literature review yielded a vast amount of barriers to
implementation and adoption of EHR. Literature classifies barriers by the locus of occurrence
such as individual level, group level, organizational level and system level [24]. In this paper,
considering the local context, the research team decided to group the barriers at individual and
organizational levels. Individual level barriers include individual characteristics, personal
attitudes, effort expectancy, negative perceptions and resistance to change [25-35].
Organizational level barriers include financial, structural barriers, lack of trust, clinical concerns

and lack of facilitating conditions [12, 27-29, 31, 32, 36-38].



3.1 Individual level

3.1.1 Individual characteristics

Individual characteristics are attributes of the user of the system?, it includes experience and
personal innovativeness (willingness to try new technology) [25, 26, 39]. Previous experience
can determine what is perceived as intuitive and what is expected of the system, whether it seems
familiar or not [37, 38, 40, 41]. Skill of typing also is important because it can bring to a new

type of medical errors: typos [42].

3.1.2 Personal attitudes

Attitudes towards the system includes sense making, motivation, skepticism, perceived
usefulness of the system and some other perceptions [27, 29, 32, 36]. Lack of vision, not shared
goals, lack of understanding of long-term strategic value of the system are important barriers,
because when long-term benefits are not well understood it is hard to cope with short-term
difficulties [43]. More general perception is usefulness of the system. To be accepted the
system must provide clear and immediate benefits to the users. Systems often fail because they
are designed to support the values of management and not the values of medical staff. To be
successful, the system should focus on improving medical practices and solving clinical

problems [44, 45].

3.1.3 Effort expectancy
The other major barrier is effort expectancy which is the perceived ability to utilize and ease of
use. There is a difficulty associated with technology use and initial effort to learn [38]. It relates

to experience, related knowledge, receiving support, training and technology itself [37, 44].

L In this section (Barriers to EHR implementation) the word “system” mostly refers to systems similar to EHR in
terms of its impact on health care organization and health services delivery including different configurations of
EHR, EMR and other health information technology applications.



Lack of understanding of different EHR features can increase the difficulty of using it. Effort
expectancy is reported as a barrier for all health workers including physicians, nurses and

managers [36].

3.1.4 Negative perceptions

Negative perceptions are expectancy of risk and disadvantages or unfavorable emotions related
to the system [26, 33, 46]. This category includes perceived restrictiveness of the system; impact
on productivity, workload and time; threat to autonomy; interference with relationships; legal,

ethical and security concerns; and perceived inequity.

3.1.4.1 Restrictiveness of the system
There might be concerns related to the reliability of the system (e.g. frequency of downtimes)

[25, 32], limitations imposed on documentation and inflexible mode of data entry [38, 45, 47].

3.1.4.2 Productivity, time and workload impact

It is a common perception that EHR negatively impacts productivity and efficiency of health
professionals, causes time wasting and increased workload. The potential for a negative impact
on physicians' productivity and efficiency is one of the largest barriers [48-50]. At the initial
stages of EHR implementation a relevant barrier is time required to learn the system. More time
required for data entry can make the process cumbersome. Another impact is spending more
time on each patient which can bring to loss of revenue [32]. Impact on time is reported as a
barrier for all health workers including physicians (take away time from clinical tasks), nurses

(spent less time with patients), other health professionals and implementers [36, 37].

An increase in workload is another general widely reported negative perception. EHR can be

associated with increased paper work [28, 48]. At initial stages parallel use of paper based and



electronic records (depends on implementation type) might be a problem, which, for example,
can be continued because of legal concerns [38]. Impact on workload is reported as a barrier for

physicians and managers (they are concerned about increasing workload of staff).

3.1.4.3 Autonomy

Professional autonomy is defined as "professionals’ having control over the conditions,
processes, procedures, or content of their work according to their own collective and, ultimately,
individual judgment in the application of their profession’s body of knowledge and expertise"
[51]. Perception of the eroded capacity of decision making, dependency on computer systems
and information sharing requirements can negatively affect physician’s autonomy [37]. In EHR
information needs to be shared among different providers but this can be a challenge, because
loss of control over patients' information is perceived as a threat to autonomy. Physicians fear
that shared information can be used to assess and penalize them [32, 36, 49]. Even in not
centralized systems (as with EMR) physicians are worried about sharing their waiting lists or
other information regarding their patients. Overall physicians also perceive this as a threat as
patients are becoming more informed consumers and are gaining more power to protect their

own interests [28, 52].

3.1.4.4 Interference with relationships

Interference with relationships is a perception that the system can distract social links and
interactions among different parties. In general, adoption of the system is regarded as
depersonalization of health care by opposing face-to-face interaction with new ways of
communication [28]. We have distinguished two types of relationships: patient-provider and

intra-organizational relationships.



3.1.4.4.1 Patient-provider relationships

Patient-provider relationships are perceived to be interfered by the system because of disturbed
communication [32] and negative effect on rapport between them [36, 49]. Such negative
perceptions are reported as barriers for physicians, nurses and health professionals. Physicians
also are concerned about the possible distraction from a patient if records are patient-accessible

[32].

3.1.4.4.2 Intra-organizational relationships
There are perceptions of possible distractions to intra-organizational relationships between
employees and administration and between nurses and physicians related to introduction of EHR

system [12, 27, 35].

3.1.4.5 Legal and security concerns

There are concerns that the EHR system might bring to legal problems because of the lack of
legal framework or lack of acceptance of electronic records and electronic communication in
cases taken to courts [28, 38, 50]. EHR, if not implemented properly, can compromise the
privacy and confidentiality of patients and bring to security and safety problems undermining the
reliability of the EHR system [29, 32, 47, 49, 50]. Who will be privileged with what access
rights is important because it could be related to the risk of fraud and abuse [44], loss of
autonomy if accessed by government or insurance companies [47]. Privacy and security issues
are reported as barriers for all health workers including physicians, nurses, other health

professionals and managers.



3.1.4.6 Perceived inequity

Perceived inequity can be of two types. In one case user can perceive inequity between own
efforts and rewards because of the lack of direct benefits [33, 48]. In the other case perceived
inequity can be between gained benefits of different parties. It is perceived that benefits of the
system accrue largely to payers and not to health providers [37]. Overall negative emotions
(such as doubts, upset, fear, anxiety and threat) are major obstacles for the implementation of the
new health information technology (HIT) [46]. They can bring to resistance to change and

hinder acceptance of the system.

3.1.5 Resistance to change

Change, regardless of the qualitative specifications can result in extra workload by altering long-
established personal work styles, causing undesired conditions such as uncertainty, unfamiliarity
and negative emotions [33, 38]. All these can bring to resistance which is defined as ‘any
conduct that serves to maintain the status quo in the face of pressure to alter the status quo’ [53,

54].

3.2 Organizational level

3.2.1 Financial barriers
Financial barriers for EHR implementation include ongoing and training costs [32].
Maintenance, monitoring and upgrading can increase the ongoing costs. System downtimes may

have high opportunity costs [37].

3.2.2 Technical barriers
These barriers include lack of infrastructure, suboptimal nature of the applied technology and

solutions and technical limitations of the deployed system. Specifically, lack of interoperability



between different (existing and introduced) application components partly due to insufficient

standardization of health care processes represents the major part of technical barriers [27, 45].

3.2.3 Structural barriers

Structural barriers determine the magnitude of other barriers [32]. EHR implementation is more
difficult in small facilities because they don’t have enough resources to support the process [26].
Lack of inter-organizational integration and inefficiencies in cooperation between different

facilities are also issues [36].

3.2.4 Lack of trust

Trust between users and trust in electronic communication is required to allow effective
communication and exchange of information. Distrust may arise in cases of "double barreled”
documentation (when clinical documentation is also used for assessing performance or deciding
on reimbursement) and methodological inconsistencies which may strengthen the preference for

informal information sources [28].

3.2.5 Clinical concerns
There might be clinical concerns about quality of care and safety of patients [37]. For example,
physicians may think that the system could interrupt rather than support direct patient care

provided by nurses [55].

3.2.6 Facilitating conditions
Facilitating conditions include involvement, training, organizational support, technical and
expert support [29, 32, 37, 38, 40]. These factors can serve as catalyzers for system acceptance

[28].
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4 Research Obijective
The main objective of this study is to understand the major barriers to successful implementation

and widespread adoption of EHR system from the perspective of physicians in Armenia.

Due to lack of considerations of such obstacles implementation could be ineffective and
unsuccessful, threatening the fate of the endeavor. EHR implementation can influence and be
influenced by many users from different locations at different levels. Success of the system is
highly dependent on these complex interactions. Having identified a wide set of different

barriers we can estimate the behavior of different types of barriers in the local context.

The following research question has guided the analysis in this study: which barriers from the
predefined set might influence physicians’ acceptance of the EHR in Armenia? The predefined
set of barriers includes: individual level barriers such as individual characteristics (Personal
innovativeness, Related knowledge, Computer anxiety), personal attitudes (Perceived
usefulness), effort expectancy (Perceived ease of use), negative perceptions (Autonomy, Patient-
provider relationships, Professional relationships), Resistance to change and organizational level
barriers such as technical barriers (Access), structural barriers (Organizational change), clinical

concerns (Projected group usefulness) and facilitating conditions (Organizational support).

5 Methods

5.1 Instrument development

Literature review on different barriers to EHR implementation set the background enabling the
application of quantitative methods and measurement of possible set of barriers. Additional
search for instruments targeting different aspects of adoption of similar systems or different

factors related to some types of barriers resulted in a wide range of various multi-item scales and

11



single-item measures, which could be used to operationalize different barriers to EHR

implementation [30, 33, 39, 56-60].

Pooling all available questionnaires together, matching relevant items and scales with
appropriate barriers gave ability to identify the existing scales addressing certain barriers of
interest. Absence of a single instrument addressing all types of identified relevant barriers
justified the need for designing a new instrument by combining scales from different existing
instruments and developing some new ones. Such adjustments as changing formulations of
questions, dropping some items or adding new ones to the existing scale made some of the scales
more relevant to certain barriers and settings. After additional search the student investigator has
developed several new scales to operationalize unaddressed, yet relevant barriers. Prioritization
of barriers according to their relevance to the local context helped to finalize the instrument

development (see Appendixes B and C).

5.1.1 Pretest

The student investigator pretested the questionnaire to check for clarity and understandability of
the questions, identify mistakes and other issues, and assess the overall burden of the
questionnaire. The pretest included five physicians and helped to improve the instrument (see

Appendix C).

5.2 Design, population, sampling

The study is a cross-sectional survey of physicians working in hospitals of Yerevan. Physicians
are one of the most powerful stakeholder groups whose work is most influenced by EHR
implementation. We specifically targeted physicians working in hospitals because hospitals are
perceived as one of the most influential tier of health care systems [61]. At the same time

physicians working in primary care facilities have some prior exposure to a national electronic

12



system which could make them systematically different from hospital physicians in terms of
their perceptions [62]. For feasibility our study population is limited to physicians working in

Yerevan hospitals.

Eligibility of physicians is defined by the following inclusion criteria: working in a Yerevan
hospital at least for 3 months (professionals who have some experience working in a hospital)
and knowing Armenian. The exclusion criteria include: being a member of the top management

(e.g., Chief Executive Officer) — they might have a different perspective than regular physicians.

The research team based sample size calculations on accurate estimation of incremental R-
squared (squared semi-partial correlation coefficients) in regression equations. One study

presents such sample size tables based on formulas for large-samples and simulations [62].

Calculations based on the correlation matrix reported in a similar study [63] show that the
reduced model (a regression model without ‘Perceived usefulness’) may have R? =0.185 which
we may consider as minimum R? for all reduced models (for the chosen size) because ‘Perceived
usefulness’ is the variable with the most predictive power. And R? for the full model (with all
variables from that study calculated based on reported correlation matrix) is 0.46, so incremental
R?is 0.28. So we can consider 0.30 as the expected maximum for incremental R-squared
between full and reduced models. These statistics will produce sample size of 190 for the width

of 0.2 for estimated incremental R-squared (with precision +£0.01).

There are 36 republican and 14 municipal facilities providing hospital care in Yerevan [63]. The
study utilizes multi-stage cluster sampling. The cluster size is 12. The design effect is 1.2 and

the final sample size is 228 physicians from 19 randomly chosen hospitals.

13



5.3 Data collection
The interviewer administered the questionnaire to consented participants. No more than two-
three participants are enrolled from each department of each hospital. The duration of each

interview is approximately 12-17 minutes.

5.4  Analysis
The student investigator did a single entry from the questionnaires and, during the entry, did
regular spot checks. Then exploratory analysis is done for data cleaning. Screening looked for

unexpected values, outliers, unengaged responses (negligible variance in the row).

The dataset has low level of missing values. Ten variables have only one missing value (0.4%),
four variables no more than four missing values. The maximum amount of missing values for
any variable in the dataset is 1.7%. Medians of variables are imputed for missing values of
variables that would be analyzed by covariance based structural equation modeling (SEM) to not

drop any observation from the analysis.

Then dataset is converted from SPSS data file to raw data format to supply Mplus 7 [64].

Screening of converted dataset ensured flawless conversion.

Analysis is based on SEM methodology, which simultaneously estimates a set of interrelated

dependence relationships: a) between latent variables and observed variables (loadings), where
latent variables may not be measured directly and are measured by some observed variables; b)
between endogenous variables and exogenous variables, where endogenous variables are latent
variables with the role of dependent variables in at least one structural equation (here structural
equation is a regression equation with latent variables), exogenous variables are latent variables

which serve only as independent variables in structural equations of the model; and ¢) among

14



exogenous variables [65, 66]. We utilize an extension of SEM - exploratory structural equation
modeling (ESEM) which allows simultaneous estimation of both exploratory and confirmatory
factor analytic components within the same model [67]. One rationale for this choice is that
proposed measurement model primarily is based on a wildly applied theory (technology
acceptance model - TAM) while trying to extend it by introducing several new constructs which
have not been explored previously. There are constructs from different studies and they have not
been applied together in a single questionnaire. Some of these constructs have conceptual links
and may overlap. ESEM also has several advantages over conventional exploratory factor
analytic (EFA) and confirmatory factor analytic (CFA) technics. One advantage over EFA is
that it provides global fit statistics for the overall model and allows estimation of confidence
intervals for loadings of observed variables on latent variables. In contrast with CFA, it allows

rotation and estimation of cross loadings and parameter estimates become less biased [67].

5.4.1 Model specification

The constructs of the measurement model adopted or adapted from previous studies, which
already have been tested together in other studies and are not hypothesized to share common
underlying factors with the other constructs of the measurement model are modeled in the CFA
framework i.e. as unidimensional constructs with congeneric measures (cross-loadings fixed to
be zero) [65, 68]. The rest are modeled into respective EFA sets. This is done to assist in
establishing discriminant validity of the theoretically related constructs by screening for
statistically significant and substantial (completely standardized path estimate larger than 0.4)
cross loadings and to find out whether their operationalization allows us to treat them as separate

latent variables [69].

15



The study team divided independent variables into three groups. Personal innovativeness,
Related knowledge, and Computer anxiety are grouped in the 1% exploratory set (they all are
targeting individual IT characteristics). Perceived usefulness, Projected group usefulness,
Intention and Attitude are in the 2" exploratory set. The 3" exploratory set includes
Professional relationships, Organizational change and Access, as they all are newly developed
constructs. Indicators from an exploratory set load on number of factors specified for that set

and then Geomin oblique rotation simplified factor structure within each set [70].

In the confirmatory part a marker indicator with fixed loading per latent variable served for
setting its metric while in the exploratory part variances of the latent variables are fixed to 1 [67,

69].

5.4.2 Data screening and selection of the fitting function

The most common estimation method for CFA and SEM is maximum likelihood estimation
(ML) which has several assumptions: indicators are continuous variables with multivariate
normal distribution [69]. In some instances ML is robust to mild violations of these assumptions
and it is common for researchers to treat five point Likert scales as continuous variables, but
marked departures from these assumptions distort estimation with biases. Therefore, checking

for multivariate normality of indicators is important.

Multivariate normality can be possible only after univariate normality. Appendix D shows
descriptive statistics of variables and majority of them are not normally distributed (skewness
ranging from -1.5 to 2.4 and kurtosis from -1.3 to 9.6). P-values associated with Mardia
skewness and kurtosis strongly contradict the assumption of multivariate normality (see Table 1)

[71, 72]. Exploration of Mahalanobis distances indicates a large number of outliers from
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multivariate normality and beta Q-Q plot of scaled Mahalanobis distances (see Figure 1)

visualizes substantial divergence from multivariate normality [73, 74].

When ML estimation is based on non-normal data, it causes spurious inflation of y? values [75,
76], underestimation of goodness of fit indices such us CFI, TLI [77, 78] and more pronounced
negative biases in parameter estimates and standard errors as levels of univariate skewness and

kurtosis increases (marked floor or ceiling effects, no linear relationships) [76, 77].

There are other estimators which overcome limitations of maximum likelihood to some extent
and are based on polychoric correlations which estimate latent correlations based on categorical
indicators, assuming unobserved continuous distribution underlying each indicator [79]. This
measure of correlations does not make distributional assumptions regarding observed variables
as required with Pearson correlations and is robust to non-normality of underlying continuous

distributions [80].

The two most promising estimators of this kind are robust unweighted least squares (ULSMV)
and robust weighted least squares (WLSMV). ULSMV produces more accurate factor loadings
and confidence intervals with ordinal variables up to seven categories as compared with robust
ML estimation (MLMV) [81]. Overall, both methods provide accurate and very similar results,

in some instances ULSMV slightly outperforms WLSMYV [82, 83].

Standard error estimates are essentially unbiased for both of these estimators while ML has a
tendency to underestimate them [84]. WLSMV outperforms ML also in terms of factor loadings,
even with variables with 4-5 categories, they are less biased and more accurate [85]. There are
conditions when WLSMV may overestimate factor intercorrelations but this can be neglected

when the model has many factors [85].
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WLSMV estimator [86, 87], available through Mplus 7 [64], estimated the models in this study

because WRMR fit index is available with it while it is not available with ULSMV in MPlus 7
and fit indices are more investigated with WLSMYV than with ULSMV [88]. For measurement
model WLSMV estimation is with Theta parameterization to allow inclusion of error terms as

model parameters, for structural model estimation is with default Delta parameterization, as in

this stage we are not interested in error terms of indicators [64].

5.4.3 Behavior of descriptive fit indices with observed ordinal variables

Several simulation studies investigated behavior of descriptive fit indices with observed ordinal

variables and mainly reported similarities between ML based estimation and categorical variable

methodologies [78, 85, 88]. These findings can render suggestions for acceptable cutoff criteria

based on observed continuous variables and ML estimation [89] as appropriate also with

WLSMYV estimation based on observed ordinal variables with five categories. Table 2 provides

the full summary of guidelines for acceptable fit applied to this study.

6 Ethical considerations
The Institutional Review Board (IRB) / Committee on Human Research of the American
University of Armenia reviewed and approved the study protocol. Appendix E presents the

consent form.

7 Results
Data collection resulted in 233 completed interviews from 20 hospitals. Seventy physicians
refused to participate, 56 physicians were unable to participate at the time of survey and 10

interviews were left incomplete. The overall response rate is 63%.
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7.1 Descriptive Statistics

There is approximately uniform distribution of age between 25 and 65 years, sex and type of
hospital ownership (see Appendix D). Minimum age is 21, maximum 85 and the mean 45.
Table 3 present more detailed frequency distribution of specialty, preferred data entry person,

type of training, hospital ownership and time commitment.

7.2 Measurement model
Initial measurement model (see Figure 2) has 65 observed dependent variables (questions from

the questionnaire) and 15 continuous latent variables (scales measuring latent variables) from

which 10 are in 3 exploratory sets as described above. All observed variables in the initial model

have uncorrelated measurement errors, no equality constraints on loadings or error variances and

all covariances of latent variables also are free parameters which leave the model with 1,828
degrees of freedom (according to WLSMYV estimation). For details of hypothesized

measurement model see Appendix F.

7.2.1 Model evaluation and modification

Rotations easily revealed the conceptual nature of factors in the EFA sets by pointing out
indicators with high loadings on it and no or small cross loadings on other factors. Cutoff for
high loadings is 0.5 or above and for small cross-loadings it is 0.4 or bellow [65], although
WLSMV based unstandardized loadings for categorical indicators are probit regression
coefficients and their interpretation is not straightforward, however standardized loadings for

categorical indicators can be treated similar to the loadings for continuous indicators [69].

Model evaluation is based on interpretability, size and statistical significance of parameter
estimates, localized areas of strain pointed out by modification indices and residuals, overall

goodness of fit. Examination of directions of loadings have revealed that two items from the
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Autonomy construct have opposite signs from the rest of the construct’s items while all they
have similar valence. To take into account this unexpected result and modification index
suggesting correlated error terms between these two items we formed a new latent variable and
named it as Administrative monitoring. After separating those two items from the Autonomy
construct and dropping some other items it is apparent that initial construct is significantly
altered and now the name of that construct is not reflecting its content. Remaining items tap
primarily into security concerns which easily redefined the name of the latent variable to be

Security concerns.

Based on decision rules mentioned above and theoretical considerations some of the observed
variables have been dropped from the measurement model. As a result of these modifications

the whole Access and Attitude constructs have been dropped.

Appendix G presents the summary of all modifications. Each step of model respecification
contained single modification prior consecutive estimation. After these modifications there are
no small factor loadings or substantial cross-loadings. Appendix H presents selected output for

final measurement model.

7.2.2  Overall fit of the measurement model

The study team tests for the overall fit of the final model and finds that chi-square equals 763.01
with 581 degrees of freedom and p-value < 0.0001, which rejects the hypothesis of exact fit.
This means the model estimates do not fully reproduce observed (sample) covariance matrix.
The other descriptive fit indices are satisfactory including parsimony fit, comparative fit and

absolute fit (see Table 4).
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7.3 Structural model

7.3.1 Specification of structural model

After achieving measurement model which approximates the reality without much problems, we
have moved to imposing structural constraints. As we have no significant cross-loadings in the
2" exploratory set and are interested in modeling structural paths between latent variables of that
set, we constrain items to load only on their pertinent latent variables. This respecification is
based only on theoretical considerations and the absence of statistically significant cross-

loadings [69].

Figure 3 presents the hypothesized structural model. Structural model tests all direct effects
from exogenous latent variables to the Intention, endogenous variables are Ease, Usefulness,
Projected group usefulness and Intention. Appendix | summarizes the hypothesized structural
paths. The research team added covariates (age, sex, specialty, preferred data entry person, time
commitment and type of hospital ownership) to the structural model by regressing three
endogenous variables (Ease, Perceived usefulness, and Projected group usefulness) on these
covariates. We do not hypothesize direct effects from these covariates to the Intention, instead
we are hypothesizing that possible effects of these covariates should be mediated through other

endogenous variables.

7.3.2 Model evaluation and model fit

Inspection of modification indices suggests no theoretically relevant modifications. The only
exogenous variables without any statistically significant path coefficients are Knowledge and
Security. Covariates for preferred data entry person, time commitment and type of hospital

ownership are also non-significant. These non-significant variables are dropped from the
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structural model with covariates. The overall fit of the structural model with covariates is

satisfactory (see Table 4).

7.3.3 Structural paths

Figures 4-6 present the model with only significant paths. Mplus 7 does not include in the
produced output standard errors of standardized coefficients for the WLSMYV estimated models
with covariates. Standard errors for unstandardized coefficients and for standardized coefficients
are estimated differently and for the last one they are generally less accurate [90]. For the point
estimates we have used standardized path coefficients (to allow interpretability of coefficients for
binary covariates standardization is based only on the variance of the latent variables, for the
continuous covariate coefficient is completely standardized [64]) and have presented those which
are statistically significant based on unstandardized solution. Appendix J presents the model
parameter estimates (based on both unstandardized solution with its standard errors and

standardized solution).

Model explains substantial amount of variance in endogenous variables. R-square for Intention
is 0.85, for Projected group usefulness 0.84, for Perceived Usefulness 0.77 and for Ease of use
0.65 (see Appendix J). All direct effects to Intention are insignificant except effects from
Innovativeness, Patient-provider relationships, Resistance and Projected group usefulness. The
effects from other variables are only mediated by Ease of use and Projected group usefulness.
The largest direct effect on Intention is from Projected group usefulness (standardized path
coefficient of 0.56), then comes Innovativeness (standardized path coefficient of 0.33), Patient-
provider relationships (standardized path coefficient of -0.27) and Resistance (standardized path
coefficient of -0.14). In this model Personal innovativeness, Computer anxiety, Organizational

support and Patient-provider relationships significantly predict Perceived ease of use. Computer
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anxiety and threatened patient-provider relationships are negatively associated with the
Perceived ease of use. Perceived ease of use is the strongest predictor of Perceived usefulness
(standardized path coefficient of 0.59), then comes Administrative monitoring (standardized path
coefficient of 0.39), Resistance to change and Professional relationships which all significantly
predict Perceived usefulness. Perceived usefulness is the strongest predictor of Projected group
usefulness (standardized path coefficient of 0.29), then comes Organizational change
(standardized path coefficient of 0.24), Professional relationships (standardized path coefficient
of 0.22) and Patient-provider relationships as the remaining significant predictors of the

Projected group usefulness.

Age significantly predicts Perceived usefulness and Projected group usefulness (completely
standardized path coefficient of about -0.21 for both). Medical specialty also has significant
association with mentioned endogenous variables, particularly being anesthesiologist is related to
the increase in Perceived usefulness by 0.76 standard deviations as compared with specialists in
internal medicine and being a specialist in obstetrics/gynecology is related to the decrease in
Projected group usefulness by 0.48 standard deviations as compared with specialists in internal
medicine. Being female is positively associated with the Projected group usefulness

(standardized path coefficient of 0.55).

7.4 Power analysis

The final measurement model has 14 latent variables, 39 observed variables and 581 degrees of
freedom and the test of close fit is satisfactory: p(Ho: RMSEA < 0.05) = 0.999 and 90% CI of
0.039 - 0.044. The study team conducted power analysis for this test by specifying alternative

hypothesis as RMSEA of 0.06 and demonstrated that the power is 0.88 (see Figure 7) [91].
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The final structural model has 678 degrees of freedom and produced satisfactory close fit test
statistics: p (Ho: RMSEA < 0.05) = 1.00 and 90% CI of 0.030 - 0.043. The power of this test

(with the same Ha) is 0.92 (see Figure 8).

These results suggest that both models have enough power to reject the null hypothesis.

8 Discussion
The structural model suggests that effort expectancy related with the utilization of the newly
introduced system (Perceived ease of use) predicts personal attitude towards the system
(Perceived usefulness) which predicts clinical concerns at organizational level (Projected group
usefulness) which, in its turn, predicts intention to use the system (Behavioral intention). The
final model is partly consistent with the research based on technology acceptance model (TAM)
[92]. However, the final model does not have significant direct effects from Perceived ease of
use and Perceived usefulness to Behavioral intention which is not common in TAM studies
lacking Projected group usefulness [56]. Effect from Ease of use is only mediated through
personal attitude (Perceived usefulness) and the effect from personal attitude is only mediated
through group level concerns (Projected group usefulness). The study suggests that such
individual characteristic as Related knowledge has no significant effect on Perceived ease of use
or Intention which is not consistent with other studies [57]. Instead, the model presents
significant direct effect from the other individual characteristic which is Personal innovativeness
to Intention to use and mediated effect through Ease of use. In this study the personality trait is

more explanatory than the level of actual experience with computers (Related knowledge).
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The other construct, items’ performance of which does not allow carrying it through, is Physical
access to the EHR. The operationalization of Physical access does not resonate with the

physicians’ perspectives or physicians are not concerned with such matters at all.

All path coefficients are positive except the ones for Patient-provider relationships, Computer
anxiety and Resistance. These latent variables are expected to negatively influence Intention
because they are capturing negative perceptions, unfavorable individual characteristics and
resistance to change. However, some latent variables have positive influence on endogenous
variables. Administrative monitoring has positive effect on Perceived usefulness (standardized
path coefficient of 0.39) which means that physicians welcome increase of administrative
monitoring through EHR in health care system of Armenia and perceive it as a contributor to the
usefulness of EHR. The current study found that physicians are not concerned about their
autonomy and also they do not show security concerns. This is contrary to the results from other
studies that have modeled one latent variable Autonomy and reported negative relationships with
the dependent variables (Attitudes, Usefulness) [34, 58]. The other interesting finding is the
positive relationship of Organizational change with Projected group usefulness (standardized
path coefficient of 0.24). This means that instead of invoking resistance, anticipation of
organizational change contributes to the utility of EHR and lack of anticipated organizational
change reduces Projected group usefulness of EHR and hinders Intention to use. This suggests
that physicians regard organizational change with favor and consider structural modifications as

beneficial for the whole hospital (increased Projected group usefulness) rather than a barrier.

Facilitating conditions such as Organizational support predicts only Perceived ease of use
without affecting personal attitudes (Perceived usefulness). Existing studies found similar

relationship between Organizational support and Perceived ease of use; however, the findings are
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not consistent in the literature regarding Organizational support predicting Perceived usefulness
[58]. Interference with patient-provider relationships influences effort expectancy (Perceived
ease of use) and clinical concerns (Projected group usefulness) but not personal attitudes
(Perceived usefulness). An existing study, which is lacking Projected group usefulness in the
model, found that Patient-provider relationships influence Perceived ease of use and Perceived

usefulness [45].

Some latent variables demonstrate themselves as more of personal concerns while others as more
of interpersonal and group level concerns by predicting either personal attitudes (perceived
usefulness) or clinical concerns at group level (projected group usefulness). Specifically,
Resistance to change and Administrative monitoring predicts Perceived usefulness and not
Projected group usefulness, which means that these factors may be regarded by physicians as
more of personal concerns. While resistance to individual change reduces Perceived usefulness
of the system, potential of organizational change enhances Projected group usefulness. Here
Resistance to change also directly affects Behavioral intention as in existing studies but does not
affect Ease of use in contrast to those studies [57]. Professional relationships affect both
Perceived usefulness and Projected group usefulness which demonstrates the importance of

relationships with colleagues at both individual and group levels.

The only covariates which have some statistically significant effects are age, gender and medical
specialty. As expected, older physicians see less value in using the system. Female physicians
perceive the system to be more beneficial at group level as compared with males. Specialty has

some mixed effects on personal attitudes and clinical concerns.

The theoretical contribution of this study is conceptualization and operationalization of the

Projected group usefulness apart from the Perceived usefulness and demonstrating it as a bridge
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between Perceived (individual) usefulness and Behavioral intention. This extension of
technology acceptance model (TAM) may help in explaining some processes inherent to
enterprise-wide socio-technical systems more precisely and in modeling performance of
members of complex organizations more realistically. This direction of inquiry is in line with
the recent attentiveness to the socio-technical issues [29, 93]. Specifically, presented model may
suggest that users first evaluate the utility of the system for their personal use then project this
evaluation on their peers taking into account also other factors. As a result, they come up with
an evaluation of the utility of the system for an interactive environment of their workplaces,

which finally predefines their acceptance of the system in question.

8.1 Limitations and Strengths

The main limitation of the study is statistically significant chi-square test statistics for the final
model which in this accept-support context (instead of more conventional reject-support tests) is
unfavorable for the researcher’s hypothesis. In an attempt to explicate the lack of exact fit, to
reach insignificant chi-square test statistics and to reproduce sample covariance matrix with less
discrepancies the measurement model is saturated up to freeing all cross-loadings of all items by
placing all the appropriate constructs in the one exploratory set in the ESEM framework;
however, the resulted chi-square statistics is still significant, particularly y? = 420.904, df =288,
p-value< 0.0001. In this case the tested model is pretty complex but it is yet not fully saturated,
as it does not include free error covariances. Freeing error covariances is equivalent
(theoretically and mathematically) to introducing additional latent variables. This point suggests
that a much more complex model with more latent variables would be needed to describe the

reality and our final model is a rather simplified approximation of the reality.
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The other limitation of this study is a relatively large amount of modifications and significant
alteration of initial measurement model. This added substantial exploratory component to the
study. However, the major part of modifications are limited to dropping poorly performing
variables and not complicating the model by freeing for estimation theoretically unjustified

relationships.

The other potential limitation is self-exclusion of eligible physicians from participation
(refusals). Those who refused to participate might be systematically different from those who

agreed to participate in the study.

One of the strengths of the study is in applied methodology of analysis. It utilizes ESEM in a
theoretically driven manner. This recent extension of SEM empowers research with the double-
edged tool, which allows merging of confirmatory and exploratory approaches in the contexts,
where theory is not finalized and hypotheses are not fully mature. Applied WLSMV estimator
takes into account categorical nature of collected data without posing additional unsafe
assumptions. The other strength of the study is the extensive focus on theory both during

instrument inception and analysis.

9 Conclusions and recommendations
The major barriers of EHR implementation in Armenia are group level clinical concerns,
personal attitudes towards the utility of the system, required effort to utilize the system, a
personal characteristic such as innovativeness, interference with patient-provider relationships

and resistance to change. Other factors may be leveraged to mitigate these barriers.

According to our findings, to handle some of the major barriers the following strategies might be

effective:
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Propose new structural changes in hospitals and in current Armenian health care system
and incorporate organizational reforms as part of the project implementation.
Develop workflows for EHR that will not negatively affect patient-provider and
professional relationships

Ensure organizational support from hospitals” administration

Apply proper change management to mitigate resistance

Execute proper and secure administrative monitoring capabilities within EHR
Empower physicians with the skills to utilize EHR through appropriate trainings
Demonstrate EHR utility at the organizational level

Identify physicians with a high level of personal innovativeness (IT enthusiasts) and
create an acting network of local EHR champions to facilitate deployment phase and

disseminate acceptance in their facilities.
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Tables

Table 1. Statistical tests for joint normality

Test Coefficients Test Statistic p-Value
Mardia Skewness 1,812.395 71,315.252 0.000
Mardia Kurtosis  4,908.499 45.264 0.000
Henze-Zirkler 1.000 0.000

Table 2. Guidelines for descriptive goodness-of-fit indices

Fit index Recommended cutoffs Sources
Absolute fit
SRMR (standardized root mean square <0.7 [88]
residual) <0.8 [89]
WRMR (weighted root mean residual) <0.95 [88]
Parsimony fit
RMSEA (root mean square error of <0.05 [88]
approximation) <g o6 [89]
Close fit - Probability (RMSEA <0.5) >0.50 [94]
Comparative fit
CFI (comparative fit index) >0.96 [88]
>0.95 [89]
TLI (Tucker-Lewis index) >0.96 [88]
>0.95 [89]
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Table 3. Frequency distributions for type of hospital ownership, time commitment status,
specialty of respondents, preferred data entry person, and type of training

Frequency Percent

Hospital ownership

Public 100 42.92
Private 133 57.08
Time commitment
Full time 201 86.27
Part time 32 13.73
Specialty
Internal medicine 95 40.95
Surgery 76 32.76
Anesthesiology 13 5.60
Obstetrics/gynecology 15 6.47
Radiology 19 8.19
Other 14 6.03
Data entry person
Physician 55 23.91
Nurse 5 2.17
Partly physician, 69 30.00
partly nurse
Special clerk 101 43.91
Type of training
In groups 81 35.37
One-on-one 87 37.99
Online 24 10.48
Guidelines 15 6.55
Self-learning 21 9.17

Other 1 0.44




Table 4. Goodness-of-fit of the measurement and structural (with covariates) models

Fit index Recommended Results from measurement  Results from
cutoffs model structural model
(with covariates)
Absolute Fit
+ (df) 763.01 (581) 888.76 (678)
p-value <0.0001 <0.0001
SRMR <0.7 0.043
WRMR <0.95 0.710 0.914
Parsimony Fit
RMSEA <0.05 0.037 0.037
(90% CI) (0.029 - 0.044) (0.030 - 0.043)
Close fit - p(RMSEA >0.50 0.999 1. 000
<0.5)
Comparative Fit
CFl >0.96 0.988 0.985
TLI >0.96 0.985 0.983
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Figure 1. Beta Q-Q plot of scaled Mahalanobis distances
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* Note: Circles represent latent variables, rectangles — observed variables. Correlations between latent variables are not presented to avoid cluttering the figure.

Figure 2. Hypothesized measurement model*
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Figure 3. Hypothesized structural model*

* Note: Circles represent latent variables. Covariates, observed indicators and correlations between exogenous

variables are not presented to avoid cluttering the figure.
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Figure 4. Resulted structural model with covariates*

* Note: Circles represent latent variables. Observed indicators are not presented to avoid cluttering the figure.

Arrows represent statistically significant relationships.
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Figure 5. Resulted structural model with covariates and unstandardized path estimates*

* Note: Circles represent latent variables. Observed indicators are not presented to avoid cluttering the figure.

Arrows represent statistically significant relationships.
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Figure 6. Resulted structural model with covariates and standardized path estimates*

* Note: Circles represent latent variables. Observed indicators and correlations between exogenous variables are not presented to avoid cluttering the figure. Arrows

represent statistically significant relationships based on unstandardized solution.
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Structural Equation Modeling: Power Calculation
Structural Equation Modeling (HO: R <= RO0)
Power vs. RMSEA (R) (N = 233, Df = 581)
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Population RMSEA (R) (RO Fixed at 0.05)

Figure 7. Power for measurement model
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Structural Equation Modeling: Power Calculation
Structural Equation Modeling (HO: R <= RO0)
Power vs. RMSEA (R) (N = 233, Df = 678)
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Population RMSEA (R) (RO Fixed at 0.05)

Figure 8. Power for structural model with covariates
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Appendix A. Glossary

Term (abbreviation)

Definition

Source

eHealth

“Health services and information delivered or enhanced by the Internet

and related technologies”.

[95]

Electronic health record

(EHR)

Electronic health record

“An electronic record of health-related information on an individual
that conforms to nationally recognized interoperability standards and
that can be created, managed and consulted by authorized clinicians and

staff across more than one healthcare organization”

[7]

Shareable EHR and Integrated Care EHR (ICEHR)

“Repository of information regarding the health of a subject of care in
computer processable form, stored and transmitted securely, and
accessible by multiple authorized users. It has a commonly agreed
logical information model which is independent of EHR systems. Its
primary purpose is the support of continuing, efficient and quality
integrated health care and it contains information which is

retrospective, concurrent and prospective”

[96].

Basic-generic EHR
“EHR is a repository of information regarding the health status of a

subject of care, in computer processable form”

[96].

Electronic medical record

(EMR)

“An electronic record of health-related information on an individual
that can be created, gathered, managed and consulted by authorized

clinicians and staff within one healthcare organization”.

[7]

Health information system

“Information system spreading over institutional boundaries to support

[97]
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(HIS)

trans-institutional patient care”, so it is not constrained by the

technology but constrained by the level of application.

Healthcare information

technology (HIT)

Overarching term relating to any kind of use of information [95]
communication technologies (ICT) in healthcare and defined as
“technology used to store, manage, and transmit information between

healthcare providers and consumers”

Hospital information system

(HIS)

“Socio-technical subsystem of a hospital that comprises all information  [97].
processing as well as the associated human or technical actors in their

respective information processing roles”

Personal health record (PHR)

“E-health tools that let patients manage all of their health information in  [95].

one location”
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Appendix B. Instrument development and operationalization of variables

Independent variables
Scales for personal innovativeness from [39], computer anxiety from [56] are adopted and scale
for related knowledge from [57] is adapted to address individual characteristics, computer

experience and skills.

To address personal attitudes towards the system, perceived productivity and time impact the
scale for perceived usefulness from [58] is adopted (similar scales have been used in [25, 33, 34,

57], etc.).

The scale for perceived ease of use from [58] (similar scales have been used in [30, 34, 57], etc.)

is addressing effort expectancy and workload expectations.

Appropriate scales are adopted from [58] for physician autonomy and provider patient

relationships.
To operationalize resistance to change a scale from [57] is adopted.

We are addressing technical barriers using new ‘Physical access’ scale. Structural barriers are

measured by ‘Organizational change’ scale (two items adapted from [59]).

‘Organizational support’ scale consists of items from [30, 58, 60] and taps into facilitating

conditions.

Reviewed instruments were leaving unaddressed physicians’ concerns about clinical
performance of their colleagues and quality of end product as an output of collaborative group
performance. Newly developed scale ‘Projected group usefulness’ is trying to address these

perceptions and operationalizes anticipated quality of team deliverables projected from their
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personal perceptions. Also reviewed instruments were not touching on interference with intra-
organizational relationships at the extent which the literature review would suggest. Therefore a
new scale ‘Professional relationships’ is developed to capture perceptions about the effect of

EHR on professional relationships.

Dependent variables

Choice of dependent variables deserves separate discussion. Whether the implementation is in
voluntary or in mandatory settings it plays an important role in deciding what “outcome” to
measure. In mandatory settings system use is not appropriate outcome variable, instead user
acceptance can be measured [98]. In pre-implementation stage measuring intention to use seems
more convincing especially when significant positive correlations are reported between intention
and self-reported behavior [99]. The fact that the use of the system is going to be mandatory may
distract intention to use as measure of acceptance and success but in this stage lack of
internalization of that fact and lack of awareness about specific usage requirements may
overcome this limitation. Attitude towards the system is another commonly used dependent
variable particularly in pre-implementation stage and mandatory settings [34, 58]. The scale
‘Attitude about EHR usage’ is adopted from [58]. ‘Behavioral Intention’ scale is adapted from

[33]. Each of these two scales can serve as reasonable dependent variable in given settings.

Other questions

We have also demographic questions (age, gender), type of hospital (ownership), working hours
per week and specialty of the physician. These variables mostly may be not directly linked to the
dependent variables but may be correlated with certain barriers or may modify relationships

between dependent and independent variables. For example, several studies report that attitudes
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may be different between professional groups [43] or magnitude of certain barriers may vary

across specialties [48].

Operationalization and coding of variables of measurement model

Latent variables

Observed variables

Coding of Variables

Personal Inov
innovativeness
If 1 heard about a new information technology, | would look for inov_6
ways to experiment with it.
Among my peers, | am usually the first to try out new information inov_7
technologies.
| like to experiment with new information technologies. inov_8
Related knowledge Know
I am using computers fairly extensively. know 9
I am using many software programs extensively. know_10
I am using e-mail extensively. know 11
I am using internet extensively. know 12
Computer anxiety Anx
Computers do not scare me at all. anx_13
Working with a computer makes me nervous. anx_14
Computers make me feel uncomfortable. anx_15
Computers make me feel uneasy. anx_16
Perceived usefulness Usef
Using the EHR will improve the quality of my work in providing usef 17
better patient care.
Using the EHR will allow me to accomplish tasks more quickly. usef 18
Using the EHR will allow me to accomplish more work than usef_19
would otherwise be possible.
Using the EHR will give me greater control over my work usef 20
schedule
Using the EHR will enhance my overall effectiveness in my job. usef 21
Using the EHR will make my job easier to perform. usef 22
Overall, the EHR should be a useful tool for practicing my usef 23
profession.
Perceived Ease of Use Ease
My interaction with the EHR will be clear and understandable ease 24
"user friendly".
Learning to use the EHR will be easy for me. ease_25
| expect to become skilled at using the EHR. ease_26
Overall, | expect the EHR will be easy for physicians to use. ease 27
Physician Autonomy Aut
Using the EHR will increase the hospital administration's ability aut_28

to control and monitor the physicians' clinical practices and
decision-making.
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Using the EHR will increase the Ministry's ability to control and aut_29
monitor the physicians' clinical practices and decision-making.

Using the EHR may threaten the physicians' personal and aut_30
professional privacy.

Using the EHR may limit the physicians' autonomy in making aut_31
clinical decisions or judgments.

Using the EHR may result in legal or ethical problems for the aut_32
physician.

Overall, the physicians' attitude about using the EHR may be aut_33
negatively affected as a result of the increased control and

monitoring of his/her clinical practices and decision-making.

Overall, the physicians' attitude about using the EHR may be aut_34
negatively affected as a result of the security, legal and/or ethical

concerns associated with using the EHR.

Resistance to change Res
| don’t want the EHR to change the way | order patient tests. res 35
| don’t want the EHR to change the way | make clinical decisions. res_36
I don’t want the EHR to change the way | interact with other res_37
people on my job.

I don't want the EHR to change the way | prescribe medications to res 38
the patients.
Overall, | don’t want the EHR to change the way | currently work. res_39

Patient-provider DP

Relationship
The patient's confidence in the physician will likely be diminished dp_40
if the patient sees the physician using computer-based technology
as a diagnostic aid.

Using the EHR will likely threaten the physician's credibility with dp_41
his/her patients.

Using the EHR will likely reduce the patient's satisfaction with the dp_42
quality of health care he/she receives.

Overall, using the EHR will likely interfere with the effectiveness dp_43
of the doctor-patient interaction.

Professional Pro

Relationships
What influence will have EHR usage on your professional pro_44
relationships with other physicians from the hospital?

What influence will have EHR usage on your professional pro_45
relationships with the nurses from the hospital?

What influence will have EHR usage on your professional pro_46
relationships with the administrative staff of the hospital?

Organizational Sup

support
I think management of my hospital will be helpful in the use of the sup_47
EHR.

I think, in general, the management of my hospital will support the sup_48
use of the EHR.

Projected group GUsef

usefulness
Using the EHR will improve the quality of the work of other gusef_49
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health professionals who contribute to my patients' care

Using the EHR will allow other health professionals who gusef_50
contribute to my patients’ care to accomplish tasks more quickly

Using the EHR may interfere with the primary responsibilities of gusef 51
other health professionals who contribute to my patients' care

Using the EHR will allow other health professionals who gusef_52
contribute to my patients’ care to accomplish more work than

would otherwise be possible.

Using the EHR will enhance the overall effectiveness of our gusef_53
hospital

Using the EHR will improve the quality of care in our hospital gusef 54

Organizational OrCh

change
I think using the EHR will require some important changes in orch_55
department structure of our hospital.

I think the management structure of our hospital will need to be orch 56
changed due to EHR integration in our practices

Overall, | think using the EHR will change the working climate in orch_57
our hospital.

Physical access Acc
I am concerned about possible lack of computers in the acc_58
appropriate places.

There is enough space in our offices for locating needed acc_59
computers.

I am not concerned about lack of appropriate communication acc_60
infrastructure (internet connection)

Overall | am concerned about possible lack of physical access to acc_61
the EHR.

Behavioral Intention Int
I intend to use the EHR. int_62
I intend to use more new features/modules of the EHR. int 63
I intend to use the EHR for more of my job responsibilities. int_ 64

Attitude About EHR Att

Usage
The development and implementation of the EHR technology will att_65
support the physician in providing better patient care.

I will encourage the use of the EHR among my colleagues. att 66
I need the EHR technology to provide effective patient care. att 67
I am not satisfied with using the paper-based patient record in my att_68
job.

All physicians should learn to use the EHR effectively. att 69
Overall, my attitude about EHR usage will be positive. att 70
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Appendix C. Questionnaire

Questionnaire in English

Barriers to EHR
deployment in

Armenia.

ID Starting time: (h:m)
Date /2013 (d/m) Ending time: (h:m)
Questionnaire
2. YourAge
3. Gender
1. Male
2. Female
4. Type of hospital ownership
1. Public hospital
2. Private hospital
5. Area of primary specialization. (check one)
1. Internal medicine
2. Surgery
3. Anesthesiology
4. Obstetrics/gynecology
5. Psychiatry
6. Radiology
7. Other
6. Currently what is your time commitment for the hospital?
1. Fulltime
2. Parttime
Personal innovativeness Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
6. If I heard about a new information
technology, | would look for ways to 1 2 3 4 5
experiment with it.
7. Among my peers, | am usually the first to try
. . . 1 2 3 4 5
out new information technologies.
8. llike to experiment with new information 1 ) 3 4 5

technologies.
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Related knowledge Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
9. |am using computers fairly extensively. 1 2 3 4 5
10. Iam us.mg many software programs 1 ) 3 4 5
extensively.
11. | am using e-mail extensively. 1 2 3 4 5
12. | am using internet extensively. 1 2 3 4 5
Computer anxiety Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
13. Computers do not scare me at all. 1 2 3 4 5
14. Working with a computer makes me nervous. 1 2 3 4 5
15. Computers make me feel uncomfortable. 1 2 3 4 5
16. Computers make me feel uneasy. 1 2 3 4 5
Perceived usefulness Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
17. Using the EHR will improve the quality of my
. - . 1 2 3 4 5
work in providing better patient care.
18. Using the EHR will allow me to accomplish
. 1 2 3 4 5
tasks more quickly.
19. Using the EHR will allow me to accomplish
. . 1 2 3 4 5
more work than would otherwise be possible.
20. Using the EHR will give me greater control
1 2 3 4 5
over my work schedule
21. Using the EHR will enhance my overall
. . . 1 2 3 4 5
effectiveness in my job.
22. Using the EHR will make my job easier to 1 ) 3 4 5
perform.
23. Overall, the EHR should be a useful tool for 1 ) 3 4 5
practicing my profession.
Perceived Ease of Use Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
24. My interaction with the EHR will be clear and
n . n 1 2 3 4 5
understandable "user friendly".
25. Learning to use the EHR will be easy for me. 1 2 3 4 5
26. | expect to become skilled at using the EHR. 1 2 3 4 5
27. Overall, | expect the EHR will be easy for 1 ) 3 4 5

physicians to use.
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Physician Autonomy Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
28. Using the EHR will increase the hospital
administration's ability to control and monitor 1 ) 3 4 5
the physicians' clinical practices and decision-
making.
29. Using the EHR will increase the Ministry's
ability to control and monitor the physicians' 1 2 3 4 5
clinical practices and decision-making.
30. Using the EHR may threaten the physicians' 1 ) 3 4 5
personal and professional privacy.
31. Using the EHR may limit the physicians'
autonomy in making clinical decisions or 1 2 3 4 5
judgments.
32. Using the EHR may result in legal or ethical
. 1 2 3 4 5
problems for the physician.
33. Overall, the physicians' attitude about using
the EHR may be negatively affected as a result
. o 1 2 3 4 5
of the increased control and monitoring of
his/her clinical practices and decision-making.
34. Overall, the physicians' attitude about using
the EHR may be negatively affected as a result
. . 1 2 3 4 5
of the security, legal and/or ethical concerns
associated with using the EHR.
Resistance to change Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
35. I don’t want the EHR to change the way | 1 ) 3 4 5
order patient tests.
36. | don’t want the EHR to change the way |
. . 1 2 3 4 5
make clinical decisions.
37. I don’t want the EHR to change the way | 1 ) 3 4 5
interact with other people on my job.
38. I don't want the EHR to change the way |
prescribe medications to the patients.
39. Overall, | don’t want the EHR to change the 1 ) 3 4 5

way | currently work.
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Patient-provider Relationship Strongly | Agree Neutral | Disagree | Strongly
agree disagree
40. The patient's confidence in the physician will
likely be diminished if the patient sees the
- . 1 2 3 4 5
physician using computer-based technology as a
diagnostic aid.
41. Using the EHR will likely threaten the physician's 1 5 3 4 5
credibility with his/her patients.
42. Using the EHR will likely reduce the patient's
satisfaction with the quality of health care 1 2 3 4 5
he/she receives.
43. Overall, using the EHR will likely interfere with
the effectiveness of the doctor-patient 1 2 3 4 5
interaction.
Professional Relationships Very Some- Neither | Some- Very
positive | what positive | what negative
positive | nor negative
negative
44. What influence will have EHR usage on your
professional relationships with other physicians 1 2 3 4 5
from the hospital?
45. What influence will have EHR usage on your
professional relationships with the nurses from 1 2 3 4 5
the hospital?
46. What influence will have EHR usage on your
professional relationships with the 1 2 3 4 5
administrative staff of the hospital?
Organizational support Strongly | Agree | Neutral | Disagree |Strongly
agree disagree
47. | think management of my hospital will be 1 ) 3 4 5
helpful in the use of the EHR.
48. | think, in general, the management of my 1 ) 3 4 5

hospital will support the use of the EHR.
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Group usefulness Strongly | Agree Neutral | Disagree | Strongly
agree disagree
49. Using the EHR will improve the quality of the
work of other health professionals who 1 2 3 4 5
contribute to my patients' care
50. Using the EHR will allow other health
professionals who contribute to my patients’ 1 2 3 4 5
care to accomplish tasks more quickly
51. Using the EHR may interfere with the primary
responsibilities of other health professionals 1 2 3 4 5
who contribute to my patients' care
52. Using the EHR will allow other health
professionals who contribute to my patients’
. 1 2 3 4 5
care to accomplish more work than would
otherwise be possible.
53. Using the EHR will enhance the overall
. . 1 2 3 4 5
effectiveness of our hospital
54. Using the: EHR will improve the quality of care in 1 ) 3 4 5
our hospital
Organizational change Strongly | Agree | Neutral | Disagree |Strongly
agree disagree
55. | think using the EHR will require some important 1 ) 3 4 5
changes in department structure of our hospital.
56. | think the management structure of our hospital
will need to be changed due to EHR integration 1 2 3 4 5
in our practices
57. Overall, | think using the EHR will change the 1 ) 3 4 5
working climate in our hospital.
Physical access Strongly | Agree | Neutral | Disagree |Strongly
agree disagree
58. 1 am concerned about possible lack of computers 1 ) 3 4 5
in the appropriate places.
59. There is enough space in our offices for locating
1 2 3 4 5
needed computers.
60. | am not concerned about lack of appropriate
communication infrastructure (internet 1 2 3 4 5
connection)
61. Overall | am concerned about possible lack of 1 ) 3 4 5

physical access to the EHR.
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Behavioral Intention Strongly | Agree Neutral | Disagree | Strongly
agree disagree
62. lintend to use the EHR. 1 2 3 4 5
63. lintend to use more new features/modules of 1 5 3 4 5
the EHR.
64. |intend .to. .u'se the EHR for more of my job 1 ) 3 4 5
responsibilities.
Attitude About EHR Usage Strongly | Agree | Neutral | Disagree |Strongly
agree disagree
65. The development and implementation of the
EHR technology will support the physician in 1 2 3 4 5
providing better patient care.
66. | will encourage the use of the EHR among my 1 5 3 4 5
colleagues.
67. | need the EHR technology to provide effective 1 5 3 4 5
patient care.
68. | am not satisfied with using the paper-based 1 5 3 4 5
patient record in my job.
69. All thS|C|ans should learn to use the EHR 1 5 3 4 5
effectively.
70. Overall, my attitude about EHR usage will be 1 5 3 4 5

positive.

71. In your opinion who should do the data entry into the EHR. (Check one answer)

1. Physician

2. Nurse

3. Partly physician, partly nurse
4. Special Clerk

5. Other

72. Which type of training will be more effective for health providers to become skilled in using EHR
(Check one answer)

Providing of guidelines
Learning during the practice
Other

ouhkwneE

Thank You for your participation!

Training in groups for healthcare professionals.
One-on-one training provided by an EHR specialist.
Online tutorial (video demonstrations, interactive media environment)
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Questionnaire in Armenian

Unnnowyjywhwljwib Ejupnbught wintjunjuljut hwdwlwupgh (UESZ) ttpppdwt ungpunnunutpp

Zujuuwnwunud:

1.

Zwpguipbpp
ID Zupgudw uljhqp: (d:p)
Uduphy ___ /___ 2013 (wdhu/op) Zupgdwt wjupun: (d:mn)
Qtp mmwphpp 2. Utnp 3. Zhjwunuwungh ubthwlwunipjut dup
1. Upwlwl 1. MEwnwlub
2. bquliul 2. Uwutwynp

4. QLp dwutwghnwugdwb wnwetwyht ninpup (piwply vkhp)
‘Ukippht hhwunnipniuutp

9hpupniduljut

Uutkuptqhninghw

Uwtjupwupdnipjnt, ghutklninghw
Znghpwlinipinil

(funhninghw

Ui

NSOk W=

5. Puswhuhl k dtp qpunyubnipiniip hhjwunuiungnid.

1. Lppt gpnuyp
2. Ghku npnyp

3. Uj.

Uuwnpl pipdwé Gu mwuppbp wunnudubp, punpnud BU pnplp wyt unwupowip, np httwpwynphtiu £9gphwn
wpunuwhwjnnid dkp wdtwlwt Jupshpp, wunlkpugnidutpp ud wlulwhpubkpp.

Lhnyhts Zudwduy | N Zudwd | Pnnpnydht
hwdwduy | b bd hwdwdwy | wysbd | hwdwduwygt
Uuhwwnwlwb tnpupwpnipnia 1) utd, ny by sk
hwdwduy
u skl

6. Bph tu junud Ed unp nknkjunduljut
nktunnghwjh dwuht, wyw thnpdnid bd 1 2 3 4 5
gl Aukp wyt thnpdwplbnt hwdwnp:

7. bu gnpépuljtpubph opowtinid tu
unynpupwp wnwehut kU, ny thnpdnid £

1 2 4
unp mbintjunduljut nkjuuninghwttpp 3 >
oquuuugnnshy:
8. Bu uppnmud &d thnpdwnlt) tnp 1 5 3 4 5

nbnbjunduljut nkjuuninghwtkp:
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Yupwyupt) hd wpjuwwnwbpuyht gpudhyp:

Lhnght Zudwduy | Ny Zudwd | Pnnpnyght
hwdwduy | wbd hwdwdwy | wytskd | huwdwdwgt
Zwupuljhg ghnkihp L b, ny by st
huwdwdwy
U shd
9. Bu hwdwu U ogqurnuugnpénid
1 2 3 4 5
hwdwljupghsubp:

10. Bu hwdwfu bl ogunuugnpénid rwn 1 5 3 4 c

hwdwljupgswiht Spwqpuyht hwupkpubp:

11. Bu hwwju Ed oquynid LjEunppnughtt

N 1 2 3 4 5
thnunhg pwyihg:

12. Bu hwdwj kU oqunynid hunkputunhg: 1 2 3 4 5
Lhnyght Zudwduy | Ny Zudwd | Pnnpnyght
hwdwduy | wbd hwdwdwy | wytskd | huwdwdwyh

Uuhwbquunnipnit hwdwljupgshg =41 ukd, ns Iy st
huwdwduy
t sk
13. Zwdwljupghsutpp hud punhwtpuybu sk
1 2 3 4 5
Jujukgunid:

14. Zwdwlupgsny wohiwunkip 1 5 3 4 c

ywpnuyiwgunud | hod:

15. Zudwlwupghsutipp hud wthwpdwpnipmnii

1 2 3 4 5
kb yuwndwnnid:
16. Zudwljupghsubpp hud withwbquinnipju
1 2 3 4 5
qqugnid bt yuwndwnni:
Lhnyht Zudwduy | Ny Zudwd | Pnnpnyght
hwdwduy | wbd hwdwdwy | wyb skd | hmdwdwyh
Ogquujupnipjniu =41 ukd, ns Iy st
hwdwduy
t sk
17. UESZ oquuuugnpénidp Ypupkjuyh hu
wpnwwnwph npuljp hhquunht wykih quy 1 2 3 4 5
pnidoqunipinit mpudwnplint hupgnud:

18. UESZ oqunuugnpéniup pniy) Juuw hud wykh

1 2 3 4 5
wpwgq wjwpuk) hd mukhpubpp:

19. UESZ oquiwugnpéniup pny) uuw hud

Juwnwpl] wykjh pun wouwnwbp, put 1 2 3 4 5
httwpwynp Yihukp dhty wyy:

20. UESZ oqunugnpdnidp hd foquh wybih juy 1 5 3 4 5
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Lhnyght Zudwduy | Ny Zudwd | Pnnpnyght
hwdwduy | wbd hwdwdwy | wyb skd | hmdwdwygh
=l b, ny by st
hwdwdwy
t sk
21. UESZ ogunugnpénidp Juykjuguh hd
wpnwwnwiiph punhwunip 1 2 3 4 5
wpynibwybnnipniup:
22. UESZ oguiwugnpédnidp Yhtownwguh hd
1 2 3 4 5
wpuwwnwitiph Juwunwpnidp:
23. Cunhwbinip wndudp’ UESZ whwp Enp
ogquuljup gqnpshp 1huh hd 1 2 3 4 5
dwutimghwunipjudp qpunybjhu:
Lhnyght Zudwduy | Ny Zudwd | Pnnpnyght
hwdwduyu | o bd hwdwdwy | wysbd | huwdwduyt
Ogquuwugnpsuwt nyniphunipeniup b uhd, ns by st
hwdwduy
t sk
24. UES2-hg hd oquntiyp Yihth wupq b 1 5 3 4 s
hwuljutiwh oqunugnpédwt hwdwp htiow:
25. Pud hwdwip htipwn §1htuh unynply
1 2 3 4 5
ogquiugnpdhy UESZ:
26. Gu wjujunud U hdnwtw) UESZ-h
1 2 3 4 5
oqurugnpddwt Uky:
27. Cunhwlinip wedwdp bu wbumd kd, np
UESZ htow §1htih oqunuugnnpséty pdholjukiph 1 2 3 4 5
hwdwn:
Lhnyht Zudwduwy | Ny Zudwd | Pojnpnyht
hwdwduy | b bd hwdwdwy | wyskd | hwdwduygt
£doljh hupunipnyunipiniup b uwhd, ny by st
hwdwduy
sk
28. UESZ-h oqunmugnpédnidp ukswgup
hhywlnuingh nkju]upnipyut’
pdholutiph Yihuhjulut gnpdniubnipiniu 1 2 3 4 5
nt npnonidubiph juyugnidp JEpwhuljnt b
hbkwnbknt Jupnnmipniup:
29. UESZ-h oqunnuugnpénidp Yubkdwgup
Unnnowywhm pjul twprwpupnipjui’
pdholubph Yhuhjulwt gnpéniubnipniut 1 2 3 4 5

nt npnonidubiph juyugnidp dEpwhuljbne b
htwnbbnt Jupnnmpniup:
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Lhnght
hwdwduyu
b

Zudwduy
u bl

1y
hwdwduy
b, ns by
hwdwdwy
U skl

Zudwd
wy sk

Pninpnyht
hwdwduyu
il

30.

UESZ-h oqunuugnpédnidp Jupny L Juutghy
pdholutph wudtwju b dwubwghnwlju
qunuithnipniup:

3

31.

UESZ-h oqunuugnpénidp Jupnn £
uwhdwbtwthwlyby pdhoyutinh
hupunipnyunipnitp Yhuthjulwh
npnonidubp Juyugdubint fud
nunnnnpniutbp juunwpbint hwpgnud:

32.

UESZ-h oqunuugnpédnidp jupny k
wnwowgil) hpuJuwlwb jud tphjulwut
Jutinhplitp pdhplubph hundwp:

33.

Cunhwimp wodwdp pdholjukiph
1huhujut gnpéniubnipjut b
npnonidubph juyugdwi Ypu
Jtpwhuljnnnipjut b Unuthnnphgh wdp
Qupnn k puguuwpwp wqnby pdhpiukph
UESZ-h hwunby Jepwpbpdniuph dpu:

34.

Cunhwinip wodwdp UESZ-h
ogqunugnpsdwtt htinn juwyJws
widunwignipju, hpudulw b/jud
Ephyulwul hwpgkph onipg
dUnwhngnipinibitipp Jupnn Eu
puguuwpwp wqnk] pdhpyukph UESZ-h
hwunty yhpupkpuniuph Jpu:

Thuwnpnipinit thnthnpunipjut tjundwdp

Lhnyht
hwdwdwyu
=41

Zudwduy
U

1
hwdwdwy
b, ns by
hwdwduy
U skl

Zudwd
wyl skl

Pninpnyht
hwdwdwyu
il

35.

Gu skl nignud, np UESZ thnjuh hd
hhJwunutphtt hblnwgnunipnitubp
wwbwlknt hu dlip:

3

36.

Gu skl nignud, np UESZ thnjuh hd
1huhjuljut npnondubp Juywugubyne dlip:

37.

Bu skd niqnud, np UESZ thnjuh uyly, pt tu
hsybu bd othynid wy dwpnpljug htin hd
wiwwnwyduypnid:
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Lhnyght Zudwduy | Ny Zudwd | Pnnpnyght
hwdwduy | wbd hwdwdwy | wyb skd | hmdwdwygh
=41} utd, ny by st
hwdwdwy
u skl
38. Gu sk niqnud, np UESZ thnjuh
hhjwunutpht ninnpuyp bywbwltnt hu 1 2 3 4 5
Ununbignidp:
39. Cunhwlnip umlIunIp‘ tu sbku nignud, np
UESZ thnjuh wyl, pt ku hugytu G 1 2 3 4 5
wohiwnmd ubpljuynidu:
Lhnyht Zudwdwy | Ny Zudwd | Pojnpnyht
huwdwduy | ub&d huwdwdwy | wytskd | hwdwdwjt
Fdhpy-hhjwin thnjuhwpwpbkpnipmnii b utd, ny by st
hwdwaduy
U skl

40.

Zhjutnh Juunuhnipniup pdolh hwinbky
Yujwqh, kpbk hpjwtnp nkuth, np pdholp
whuinnpnodwt hwdwp nhund
hwdwlwpgswjhtt mktninghwjh
oqunipjulip:

41.

UESZ-h oqgunuugnpénidp wdktuyg
huwjuwtwlwunipjudp jynwtgh

hhywlnutph hwdwp pdoljh
hntuwjhnipiniup:

42.

UESZ-h oqunugnpénidp wdktug
hwjuwtwlwunipjudp uduqkguh
hhJwunutph pujupuyuwénipiniup hpkug
unnwugud pniduyyuuwplnidhg:

43.

Cunhwunip wndwdp, UESZ-h
ogquugnpédnidp wdbkuygu
hwjwiwlwinipjudp jluwtquph pdholy-
hhqwn thnjuhwpwpbkpnipnitubph
wnpynibwybnnipjubn:




Iuhuwnn Npnpwlh | Ny Npnowl] | vhuwn
puijw | ppuijwul | gpufub, | puguuwy
Ushumwnwipuyhtt thnjuhwpwpkpnipnii u ny puguu | wl
puguwuw | wlwb
Jul
44. Pusujhuh” wqpkgnmpnih ymukiw UESZ-h
ogquugnpédnidp hhjwunwungh Ujniu 1 5 3 4 5
pdholjutinh htwn 2bp wojnwnwipwghe
thnjuhwpwpbpnipniiubph 4pu.
45, busujhuh” wqpkgnipnih mbkiw UESZ-h
oquuugnpénidp hhjwunwingh pnidpnynpbph 1 5 3 4 5
htwn QbEp wpwwnwupwjhte
thnjuhwpwpbpnipniiubph 4pu.
46. Pusyhuh wqpbkgnipni Yniubw UESZ-h
ogquugnpénidp hhjwunwungh 1 5 3 4 5
nEjujupnipju htin QEp wopwnwipughte
thnjuhwpwpbpmipniiubph 4pu.
Lhnghtt | Zwdwduy | Ny Zudwd | Pnnpnydht
hwdwd | wbd hwdwdwy | wysbd | hwdwduyt
Yuquuljbpuynipjut wewlgnipiniup wyl b utd, ny by sk
hwdwduy
t sk
47. Gupdénud td, np hhjwunuungh
ntjwdupnipiniup oqunnuljup Yqunugh UESZ-h 1 2 3 4 5
ogquugnpddwtt hwipgnid:
48. Yupénud b, np hhywunuwungh
ntjudupnipiniup punhwinip wndwdp 1 2 3 4 5
Jwowljgh UESZ-h hpundwibp:
Lhnghtt | Zwdwduy | Ny Zudwd | Pnnpnydht
hwdwd | wbd hwdwdwy | wysbd | hwdwduyt
Iudpuhtt ogunuljuipnipini wyl b utd, ny by sk
hwdwduy
t sk

49.

UESZ-h oqunuugnpédnidp Ypupbjuyh diniu wyt

pnidwpfumnnnubph wyhtwwnwuph npulyp,
nyptp bu dwutwljgnid Eu hd hhywunubkph

pniduyyuuwpljdut gnpépupugnid:

50.

UESZ-h ogrnugnpédnidp pny) Junw dniu wyl
pnidwpfuwnnnutpht, nypbp bu dwubwlgnid
Eu hd hhwunubph pniduyuuwpldwinp,

wyklh wpwuq wjwpwnk] hpkug wukhpukpnp:
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Lhnyhtt | Zwdwdwy | N Zudwd | Pnnpnyght
hwdwd | ukd hwdwdwy | wyb skd | hmdwdwygh
wyln bl b, ny by st
hwdwdwy
t sk
51. UESZ-h ogrnugnpénidp Jupny k powbiqupby
hd hhywunubph pnidugquuupydwp
dwutimljgnn djniu pnidwphiunnnubkphe 1 2 3 4 5
Juunwpbnt hpkug wnwetwjhte
wupunuwlwunipnibubpp:
52. UESZ oqurwugnpédnidp pniy Juuwu djniu wy
pnidwpfuwmnnnubkpht, nypbp dwubwlgnid Gu
hd hhjwunubph pnidugquuwpdwip, wykih 1 2 3 4 5
own wojtwnwtp Juwnwpk) put htwpwynp
Yihttp uhty wyn:
53. UESZ oquumugnpédnidp puptjuyh dkp
hhjwunwungh punhwinip 1 2 3 4 5
wnpynibwybnnipniup:
54. UESZ-h oqunugnpénidp Ypwpbjuygh
pniduywuwpldw npuljp dkp 1 2 3 4 5
hhJwunwungnid:
Lhnght | Zwdwduy | 0N Zudwd | Pnnpnyght
hwdwd | ukd hwdwdwy | wytskd | huwdwdwgt
Juquuljtpyulwt thnthnjunipni wyl B ukd, ns iy skl
huwdwdwy
U ghd
55. Gupsnid kU UESZ-h oquimgnpénidp
Jywhwleh npny fuplnp thnthnpunipjnibttp 1 5 3 4 5
Ubp hhuwinwungh pudwtdniuputinh
junniguépnid:
56. Ywpsnid kU Ukp hhywlnuiingh

Junwyjwupdwbt hwdwljupgp

thnthnjuntpyniukph Yuphp yniokbw dkp
gnpéniubknipjniunid UESZ-h htnkgpdwt

winpmyniupnid:

57.

Cunhwinip wodwdp Jupsmd b, np UESZ2-h

ogqurugnpédnidp Jthnjuh wppuwnwtipuyhte
Uplninpup dbp hhywinutngnud:




Lhnght Zudwduy | Ny Zudwd | Pnnpnyght
hwdwduy | wbd hwdwdwy | wytskd | huwdwdwgt
Zuuwtbhnipntl b utd, ns by st
huwdwdwy
U ghd
58. Bu dnwhngqyué td hwdwywwnwupwh
nbnbpnud hwdwljupghsttph hwjutwlwu 1 2 3 4 5
wulwuny:
59. Ukp wohmuwnwukyuljubpnid pudupup
wnwpwsp ju withpwdbown 1 2 3 4 5
hwdwljupghsutiph nknunpdwt hwdwnp:
60. Gu dnwhngnipjnih sniubd
htnwhwnnppuljgdutt hwdwyuwnwupuwb 1 5 3 4 s
Eupwlunnigyusph (hunbpubn dhugdwi)
wwlwuh wnnidny:
61. Cunhwinip wndwdp ku dinwhnglué b,
np pwwnbpp Untnph htwpwynpnipnit sku 1 2 3 4 5
niukbtw oqunytynt UESZ-hg:
Lhnyht Zudwd | Ny Zudwd | Pnjnpndht
hudwduwy | wyu Bl | hwdwduy | wyb skd | hwdwduwyu
Uwnwnpnipinih =41} b, ny by sk
hudwdwy
sk
62. Gu dnunpdus bl ogqnnuugnpst) UESZ 1 2 3 4 5
63. Gu Ununpusd td ogunugnpst) UESZ-h
wykh owwn unp htwpwynpnipnitubp nu 1 2 3 4 5

dwnuynipjniutbp:

64. Gu dnwunpynud td UESZ-p oquuuugnpsdty hu

wpuwnwipwjhtt yupunuwljutnmpniuubph
wnwy k) juyt oppwiljh hwdwnp:
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Lhnght Zudwd | s Zudwdwy | Pojnpnyhl

hwdwdwyt | wyu Bl | hwdwduy | skd hwdwdwu
dEpwpkpunip A1) LU, ns by st
hudwduy
skl

65. UESZ-h dpwlnidp b hpulwbwgnidp

YJuguiligh pdholjubiphtt wrfbih jun 1 2 3 4 5
pnidoqunipinil mpudwnplint hwupgnud:

66. Gu Jjupwpuniubd UESZ-h ogunuugnpédniup
hu gnpéplputiph opowtinid:

67. Uppynibwybwn pniduyuuwplnud
npudwnplint hwdwp tu UESZ-h whu 1 2 3 4 5

wnbhuininghwjh uphp niubd

68. Gu puwjwpupyuwsd skd hd wpprwwnwipnid

hhjwunh pnpuyhtt wmuyknwutp 1 2 3 4 5
oquuugnpéhny:
69. Pnnp pdholutipp whwp k unynpku 1 5 3 4 c

ogunnugnpshk] UESZ wpnynitwybwnnphi:

70. Cunhwinip wodwdp hd Jhpupbpuniipp
UESZ-h ogurnuugnpddwt tjuindudp 1 2 3 4 5
npuluh Yihuh:

71. Qtp Yupshpm) '] whwuh Juwnwph uwfjuybph dnunpugpnuip UESZ (péunply k) wunnwupnut):
£dhalyp

Pnidpnypp

Uwuwdp pdholjp b dwuwdp pnidpnypp

Zunnnily gnpdwywpp

Un

gk PN

72. Qtp Jupshpm] niungdwt n'p Aip wdkbu wpyniu]bnp jhth ogikynt pnidwopiunnnnbphl hdwnwbug
UESZ oqunuqnpsdwt ke (plnply b wunwupnuby):
1. Pnidwppuwwnnnubph jpdpwyht ntunignid
2. Uthwwnwlwb ntumignid UESZ dwutiwglnh Ynnuhg
3. Unguig ntunignqujutt pnyutinulynipini (hnkn tkpuyugnidutp, htnbkpuljnhy dknhw
Uhgujuyp)
4. Mnkgnyg dkntwplubph npudwnpnid
Unynpk) Jhpundwt pipwugpnid ubthwlwb thnpdh wpyniupnid
6. Up

N

Cunphuunipinit dmubtwlgnipyub hwdwp:
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Appendix D. Distributions

age 1

Summary Statistics

Mean 44.886957
Std Dev 12.827614
Std Err Mean 0.8403649
N 233
Range 64
Interquartile Range 215
sex_2

[ o ]

1.0 2.0 3.0

Summary Statistics

N 231



h_own_3

1.0 2.0 3.0

Summary Statistics

N 233

spec_4

Summary Statistics

N 232
time _cmt 5
| o i
I
1.0 2.0 3.0

Summary Statistics

N 233
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inov_6

Summary Statistics

Mean 1.8454936
Std Dev 0.9433016
Skewness 1.4635088
Kurtosis 2.3737071
Median 2
inov_7

Summary Statistics

Mean 3.0128755
Std Dev 1.2746896
Skewness -0.074648
Kurtosis -1.15859
Median 3
inov_8

—
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Summary Statistics

Mean 2
Std Dev 1.102505
Skewness 1.2263264
Kurtosis 0.8587312
Median 2
know_9

!

Summary Statistics

Mean 1.7296137
Std Dev 1.1256524
Skewness 1.627916
Kurtosis 1.7281611
Median 1
know_ 10

Summary Statistics

Mean 3.0429185
Std Dev 1.3920507
Skewness -0.038525
Kurtosis -1.322768
Median 3
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know_ 11

Summary Statistics

Mean 2.2317597
Std Dev 1.4465848
Skewness 0.8122632
Kurtosis -0.824442
Median 2
know_12

!

Summary Statistics

Mean 1.6223176
Std Dev 1.0561069
Skewness 1.9995246
Kurtosis 3.4327861
Median 1
anx_13

73



Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

anx_14

1.6351931
1.0747723
1.6935562
1.8754862

1

Summary Statistics

Mean 3.888412
Std Dev 1.2441219
Skewness -0.816077
Kurtosis -0.547117
Median 4
anx_15

! 0 ]

—

|

1 4 5

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

4.2317597

0.985859
-1.459585

1.8253767

4
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anx_16

:

Summary Statistics

Mean 4.167382
Std Dev 1.095587
Skewness -1.388316
Kurtosis 1.1704451
Median 5
usef 17

—

Summary Statistics

Mean 2.0300429
Std Dev 1.2048567
Skewness 1.0903281
Kurtosis 0.2991193
Median 2
usef 18

—
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Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

usef 19

2.0600858
1.1838693
1.0463678
0.2191056

2

—

Summary Statistics

Mean 2.1459227
Std Dev 1.2474778
Skewness 0.9702211
Kurtosis -0.089623
Median 2
usef 20

b v

|
1 2 4 5

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

2.1287554
1.2354975
1.1358552
0.3265017

2
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usef 21

Summary Statistics

Mean 1.9742489
Std Dev 1.0744796
Skewness 1.2501426
Kurtosis 1.1145883
Median 2
usef 22

—

I
1 2 3 4 5 6
Summary Statistics
Mean 2.0987124
Std Dev 1.1647288
Skewness 0.9948948
Kurtosis 0.1618237
Median 2
usef 23
I oy S
1 1 1
1 2 3 4 5 6
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Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

ease_24

1.806867
0.9700449
1.4249299
1.8810222

2

—

Summary Statistics

Mean 1.9742489
Std Dev 0.9734526
Skewness 0.8718757
Kurtosis 0.2029348
Median 2
ease 25
1 ¢
|

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

1.8798283
0.9573563
1.1944416
1.3913213

2
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ease_ 26

!

Summary Statistics

Mean 1.7424893
Std Dev 0.9389772
Skewness 1.5754751
Kurtosis 2.5747366
Median 2
ease_27

—

Summary Statistics

Mean 1.9914163
Std Dev 1.0585914
Skewness 0.9847602
Kurtosis 0.2757197
Median 2
aut_28

—

[ d—
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Summary Statistics

Mean 1.8540773
Std Dev 1.0566673
Skewness 1.2902136
Kurtosis 1.1871301
Median 2
aut_29
Ca— o
1

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

aut_30

1.8454936
0.9966274
1.1580333
0.8605957

2

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

2.776824
1.4087088
0.2439166

-1.253466
3
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aut_31

Summary Statistics

Mean 3.2274678
Std Dev 1.3941754
Skewness -0.105035
Kurtosis -1.327571
Median 3
aut_32

Summary Statistics

Mean 2.7167382
Std Dev 1.3314898
Skewness 0.2446212
Kurtosis -1.152007
Median 3
aut_33
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Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

aut_34

2.9098712
1.219644
0.2024535
-0.87903

3

Summary Statistics

Mean 2.8626609
Std Dev 1.2958906
Skewness 0.2100234
Kurtosis -1.044782
Median 3
res_35

L 1o —

1 2 4 5

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

2.5064378
1.3899894
0.4771205
-1.079452
2
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res_36

]
1 2 3 4 5 6
Summary Statistics
Mean 2.1545064
Std Dev 1.2533365
Skewness 0.8970375
Kurtosis -0.252449
Median 2

res_37

—

Summary Statistics

Mean 2.0515021
Std Dev 1.2720164
Skewness 1.0941624
Kurtosis 0.0819643
Median 2
res 38

—
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Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

res_39

2.2961373
1.3074167
0.6510052
-0.783297

2

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

dp_40

2.5751073
1.3047255
0.3333375
-1.019721
2

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

3.193133
1.4146844
-0.199165
-1.275589
3
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Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

dp_42

3.4077253
1.3554903
-0.457704

-0.988633

4

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

dp_43

3.5364807
1.2661711
-0.590263

-0.649085

4
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Summary Statistics

Mean 3.5579399
Std Dev 1.3187439
Skewness -0.598671
Kurtosis -0.745042
Median 4
pro_44

| O |

[ LV |

" 2 3 4 5

Summary Statistics

Mean 2.6566524
Std Dev 0.6839672
Skewness -0.499708
Kurtosis 0.709805
Median 3
pro_45

| o | 1

[ L VI |

| |

1 2 3 4 5

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

2.6738197
0.7690408

-0.398111
1.126765
3
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pro_46

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

sup_47

2.6351931
0.7932675
-0.190843
0.1814834
3

—

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

sup_48

2.1587983
0.9718549
0.7847194
0.5430361

2

—
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Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

gusef_49

2.1030043
0.9548603
0.8408689
0.6595392

2

—

Summary Statistics

Mean 2.0515021
Std Dev 1.0367846
Skewness 1.0901201
Kurtosis 0.9438699
Median 2
gusef 50
o+
|

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

2.0214592
1.0315972
1.1449292
1.1067651

2
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gusef 51

Summary Statistics

Mean 3.751073
Std Dev 1.1248797
Skewness -0.779441
Kurtosis -0.011702
Median 4
gusef 52

—

Summary Statistics

Mean 2.7296137
Std Dev 1.1483978
Skewness 0.2692449
Kurtosis -0.71732
Median 3
gusef 53

—
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Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

gusef 54

2.1158798
1.0825243
1.0011765
0.6638534

2

—

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

orch_55

2.1244635
1.0735667
0.8457896
0.1783128

2

—

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

2.3133047
1.1928825
0.6801356
-0.462473
2
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orch_56

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

orch_57

2.3090129
1.1776494
0.7210002
-0.24557

2

—

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

acc_58

2.3991416
1.1996404
0.6103984
-0.538398

2

[ d—
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Summary Statistics

Mean 1.8497854
Std Dev 1.1629008
Skewness 1.4408282
Kurtosis 1.1440103
Median 1
acc_59
&
]

Summary Statistics

Mean 2.0343348
Std Dev 1.289422
Skewness 1.1281008
Kurtosis 0.0249215
Median 2
acc_60

R

1 2 3 4 5

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

2.6351931
1.5368904
0.3282083
-1.471636
2
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acc_61

Summary Statistics

Mean 2.6309013
Std Dev 1.3134869
Skewness 0.477571
Kurtosis -0.881393
Median 2
int_62

4+

| I
1 2 3 4 5 6

Summary Statistics

Mean 1.9184549
Std Dev 0.9410436
Skewness 0.9463077
Kurtosis 0.5139848
Median 2
int_63

4+ +

1 1
1 2 3 4 5 6
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Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

int_64

1.888412
0.9217176
0.9899801
0.7164972

2

—

Summary Statistics

Mean

Std Dev
Variance
Skewness
Median

att_65

2.0300429
1.0313819
1.0637487
0.9144094

2

—

Summary Statistics

Mean

Std Dev
Skewness
Kurtosis
Median

2.1502146
1.1739678
0.9300675
0.0944071

2

94



att_66

Summary Statistics

Mean 2.0772532
Std Dev 1.1192082
Skewness 0.9816425
Kurtosis 0.2866269
Median 2
att_67

—

Summary Statistics

Mean 2.3175966
Std Dev 1.2430806
Skewness 0.681194
Kurtosis -0.556299
Median 2
att 68

—
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Summary Statistics

Mean 2.111588
Std Dev 1.2579038
Skewness 0.9409663
Kurtosis -0.229737
Median 2
att_69

Summary Statistics

Mean 1.6909871
Std Dev 0.8995954
Skewness 1.3313074
Kurtosis 1.5254864
Median 1
att_70

Summary Statistics

Mean 1.6523605
Std Dev 0.7735977
Skewness 1.14184
Kurtosis 1.3081421
Median 1

96



imp_71

Summary Statistics

N 230

trn_72

Summary Statistics

N 229
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Appendix E. Consent Form in English and Armenian

American University of Armenia
Institutional Review Board #1/Committee On Human Research
Consent form

Hello, my name is Mher Beglaryan. | am a physician and a graduate student of the Master of
Public Health program at the American University of Armenia and we are doing a research
project to explore barriers to electronic health information system implementation in Armenia.

You are invited to participate in an interview for this project because you are a physician
working in this hospital. I am asking you to participate in this study because you can help us a
lot with your responses to learn and understand barriers to this national initiative of electronic
health information system deployment.

Participating only involves this interview today. It should take no longer than 30 to 35 minutes
to complete.

The interview in anonymous; the information you provide will be kept confidential and will be
used only for the study. To protect your privacy, we will not collect or report any identifying
information such as your name or the name of the health facility where you work. Only
aggregated data will be reported in the final presentation/report.

You will be one of approximately 230 physicians who participate in this research project.

Your participation in the interview is voluntary and there will be no negative consequences for
refusing to participate. You may refuse to answer any questions in the interview or stop the
interview at any time.

There is no financial compensation or other personal benefits from participating in the study and
there are no known risks to you resulting from your participation in the study. But there may be
indirect benefits as it is possible that based on your opinion decision-makers may address raised
concerns and make it more effective the system-wide transition.

If you have any questions regarding this study you can call the principal investigator of this
study- Dr. Varduhi Petrosyan. If you feel you have not been treated fairly during this study or
think you have been hurt by joining the study you should contact Dr. Hripsime Martirosyan, the
Human Subject Protection Administrator of the American University of Armenia (37410) 51 25
61.

Do you agree to participate? Please say YES or NO.
Thank you.

If yes, shall we continue? First | will introduce you to the EHR system and then we will proceed
to the questionnaire.
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Description of EHR

Electronic health records (EHR) is a complex of information and infrastructures which allows
collection, storage and utilization of health related information concerning each member of the
society by health professionals in the electronic environment.

It has different components. One of its principal components is centralized medical database
containing information in digital format on person’s health status, medical history, previous
encounters, results of tests, prescriptions and their effects, admission/discharge which is recorded
in the healthcare facility during the patient care.

In addition to these data management capabilities EHR includes also computerized physician
order entry, e-prescribing, clinical decision support system (based on certain integrated
algorithms) and other auxiliary functionality (such as knowledge resources, guidelines, public
health reporting and tracking, preventive medicine tracking, creating graphs or flow sheets, etc.)
which all become accessible to the users after logging in to the EHR via Internet.
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Zuyuutnwtth wdbphljjut hwdwjuwput
Zutpuwjhtt wpnpowywhmpjub pudhu
Ghunnwhbunwgnunuljut Ephjugh phy 1 hwtdtwdnnny
Ppuqkl hwdwdwjunipjub dl

Puipl 2kq, hd wunitp Uhkp Phquuput k' Gu pdhol tU b unynpnid bl Zujuunwh
Udbkphljut  Zwdwjuwpuinud, Zutpujhtt Unnpowuwwhnipjut pwudtih wjwpunwlut
Ynipunid: Utp pwdhutt ppwjwbugunid E hEnwgnunipmnit’ niunmidbwuhpbine
Zujuunuinud - wnnpowywhwljuwb HEjupntuwhtt mbnEjundujut  hwdwlupgh
gnpdwpljdwi junspunnunubpp:

“mip hpwdppjws bp dwubwlgh] wju hwpguqpnygh, pwtth np Jmip wju
hhjwunuingmd wphiwwnnn pdholy tp: Bu jugpnid U 2kq dwubimygly, putth np Fnip
Qbp yquunwupwubbpny Jupnn bp dbkdwybu oqubk] hwujwbwnt wpnnowwyuwhwlwu
LEjupnuughtt wbnjunujut hwdwlupg ubppubint  wqqujhtt  wyu
twhiwdEnunipjut funspugnunttpp:

Qbtp dwubwljgnipiniip vwhdwbwhwlynid E dhuytt ubkpjuwjhu hwpguqpniygny, npp
Junlh nsy wyk) putt Unwn 20 pnyk:

Zupguqpnigp whwtnit E, 2bp mpudwunpus mbnblnipmniuutpp qunnih juywhydku b
Joquugnpéyku dhuytt wju hbnnwgnunmpjut sppwbwjubipnid: 2kp qununhnipjniup
wuonyubknt  hwdwp Qbp wimbp b woliwwwiph  Juypp  hhjwinguingh
wijuwinudp sh toyh hwpgupbphinud: Uhuwjt pughwbpugqus wndjujutpt ku
ubpyuyugytnt qklnygnid:

Amip (hiknt bp wyt’ ponipe 230 dwubwlhgbkphg dklp, npkp dwubwlghnt ki wju
hEkwnwgnunipjun:

Qbp dwubwlgnipniut wyju hbnwgnunipjutpn judwynp k 2kq nshty sh uyununid,
tpt Fnip hpwdwpybp dwutwlgh] wyu hbnwgnunipjutp: Inip fupnn bp hpudwpyty
yuwunwupiwil) guujugus hupgh jud gmujugusd yuwhh punhwnt)] hwpguqpnygnp:

“nip skp uvnwbwnt nplbk upqhwwnpnid hblnwgnunipjuip dwubtwlghint nupnid:
“mip ny uUh phuljh skp phund dwubtwlghing wju hbnwgnunipjuip: Fuagg
dhundwdwbwl] Jupnn Ep wininquljh ogninn unwtiwy, pwuh np hwjuwbwlwi k, np
Qbp Jupshph hhdwb ypw yunljub dwpdhtitpp jupnn Gb jndnud tw) swnwgnn
huunhpubpht b wydbh wpymbwdbn  dnnbkgmdubp  gnigupbpl]  pdojulut
EEyunpntuwght hwdwlupg unbnsdtint gnpépupugnud:

Uju  hbnwgnumipjut  Jhpwpbpuw; hwpgbip nibbbtwnt pbypnid  jwpnn  Bp
quiquhwpk] hknwgnnnipjutt hwdwlupgnny  Jdwpynihh Nhnpnujuht (37410)
512592 hbtpwjunuwhwdwpny: Gptk Inip Jupémd btp, np wju hbkwnwgnunipjub
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puthwugpmd Qq quy skt Jhpwppyl] jud wju hbnwgnunipjutp dwubwlghno
ntypnid Qtq Juwu E hwugydl], Jupny bEp quuquhwpl] Zujwunwih wdbkphljjut
hwdwjuupwih Ephljujh hwtdtwdnnnyh hwdwlupgnn Zohthuhdt Uwpnhpnuywiht
(37410) 51 25 61 htipwjunuwhwdwpny:

Zudwdw ji bp dvwubalghy (wyn Jud ns):

Cunphwljunipnii:

Ywpn 1 blip swpmibully: Bu hwu pinhwinip gstpm] 2kq Jdwunpwugubd UESZ-h hkwn
b wyw jutgubkup hwpguowph:

UESZ ujupwugpnipeinil

Unnpowywhwlut LEjunpntuwhtt mknkjundujut hwdwljupgp (UESZ)
nbnkjunynipjut b Bupuljunrnigusputph wdpnnonipinit £, nptt wmyywhnynid k
pnidhwununnipjniiibiphg jnpupwisinin ogunynnh ophtiwl hhyubinh Jpupbpyug
pdojujutt nbnEjuwnynipjut hwjwpwgpnudp, wppthjugnidp b ogunugnpénidp
wnnnowywhnipju ninpnh dwubtmgbnubph Ynndhg LEjunpntughtt dhowduypnud:

Ul it nwpptp punwunphsitp: LUpw wpwtigpwiht pununphsubipg b pdoluljub
njuubph JEunpntwgus L Eunpntughtt onbdwpup, npnkn pdughtt mkupnyg
wuwhynd bt wtdh wpnpowljut Jhdwlh, hhyuwinnipjuh wquwndnipyjul, twpaljht
wygkph, pdojujut htnnwgnuumipniuukph, nintph tpwtwynidutph b wyjth dwuht
wnbnklnipniutp, npnup gpuigynid tu pdojujutt hwunwnnipiniinid hhwunh
pniddwt pipwugpnid:

UGSZ-n Jupnn E npudwnpl) twub wy) htwpwynpnipniutbp (ophtwy
htwnwgnunipniutiph ywwnyhpnudp, HEjupntwiht ginunndubph hwdwlwpgp, b
wy(), npnup pnjnpp hwuwbkjh b pununid ogqnunbpht hunbkpttnh dhongny UESZ
Uniwnp gnpstnig b tnyuwljuwbwgybjnig htiwnn:

101



Appendix F. Hypothesized measurement model: Mplus input

MODEL :
Inov BY inov_6-inov_8 know 9-know 12 anx_13-anx 16 (1) ;
Know BY inov_6-inov_8 know_9-know_12 anx_13-anx_16 (*1) ;
Anx BY inov_6-inov_8 know_9-know_12 anx_13-anx_16 (*1) ;

Ease BY ease_24-ease 27 ;

Aut BY aut 28-aut_34* aut 31Q@1;
DP BY dp_40-dp_43* dp_43@1;

Sup BY sup_47-sup_48;

Res BY res_35-res_39* res_3901;

Pro BY pro_44-pro_46 orch_55-orch_57 acc 58-acc 61 (*3);
OrCh BY pro_44-pro_46 orch_55-orch 57 acc _58-acc 61 (*3);

Acc BY pro_44-pro_46 orch_55-orch_57 acc _58-acc 61 (*3);

Usef BY usef 17-usef 23 gusef 49-gusef 54 int 62-int_64 att 65-att 70 (*2) ;
GUsef BY usef _17-usef 23 gusef 49-gusef 54 int_62-int 64 att 65-att 70 (*2) ;

Int BY usef 17-usef 23 gusef 49-gusef 54 int 62-int 64 att 65-att 70 (*2) ;
Att BY usef _17-usef 23 gusef 49-gusef 54 int _62-int_64 att _65-att 70 (*2) ;
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Appendix G. Modifications in measurement model

List of dropped variables and reasons for that

Variables Reasons for dropping

Observed

variables

acc_60 No significant loadings on the corresponding factor while demonstrating small but
statistically significant loadings on two other factors

acc_61

acc_59 Small loading

anx_13 Modification indices®

att_66 Loads substantially on two factors
Have significant cross-loadings but their largest loadings are on the Projected group

att_67 usefulness factor which is not consistent with its interpretation based on other items with
salient loadings on it

att 70

att 68 Didn’t show any substantial loadings on any factor

att 69

aut_30 Modification indices

aut_31 Modification indices

aut_33 Modification indices

dp_40 Significant error covariance between dp_40 and dp_41, after freeing it, loading of dp_40

a become small

ease_26 Modification indices

ease 27 Modification indices

gusef 49 Modification indices

gusef 50 Modification indices
Small loadings on Projected group usefulness, Intention and Attitudes factors. Further

gusef 51 inspection of modification indices suggested also substantial cross-loadings on Patient-

provider relationships and Personal innovativeness

! Large modification indices with expected parameter changes above chosen cutoff or substantial error covariances.
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gusef 52 No any substantial loadings on any factor
inov 7 Small loading on the pertaining factor and substantial cross-loading on the Related
B knowledge factor
know_10 Modification indices
res 35 Modification indices
res_39 Modification indices
Usef_20 is the only item in the 2" exploratory set with a significant cross-loading. To
allow structural relationships between latent variables of this set, they should not be
usef 20 included in the same exploratory set. Therefore usef 20 is dropped to not affect
B parameter estimates after separation of the latent variables from the exploratory set [67].
usef 23 Modification indices

Latent variables

Acc All observed variables of this latent variable have been dropped

Att The Attitude construct is dissolved and only att_65 is left which loads on Projected group
usefulness so the latent variable Attitude is dropped.

Aut Has been broken into 2 latent variables: Mon and Sec

Know Dropped from the structural model because it has no significant path to endogenous

variables
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Appendix H. Selected output for final measurement model

Mplus VERSION 7

MUTHEN & MUTHEN
10/15/2013 13:41

INPUT INSTRUCTIONS

MODEL:
Inov BY inov_6-inov_8 know 9-know_12 anx_14-anx_16 (*1) ;
Know BY inov_6-inov_8 know_9-know_12 anx_14-anx_16 (*1) ;

Anx BY inov_6-inov_8 know 9-know_ 12 anx_l1l4-anx_16 (*1) ;

Ease BY ease 24 ease_25 ;
Sec BY aut_32-aut_34;

Mon BY aut_28-aut_29;

DP BY dp_41-dp_43* dp_4301;
Sup BY sup_47-sup_48;

Res BY res_36-res_38;

Pro BY pro_44-pro_46 orch_55-orch 57 (*3);
OrCh BY pro_44-pro_46 orch_55-orch_57 (*3);

Usef BY usef 17-usef 22 gusef 53-gusef 54 int 62-int 64 att 65 (*2);
GUsefT BY usef 17-usef 22 gusef 53-gusef 54 int_62-int_64 att 65 (*2);

Int BY usef _17-usef 22 gusef 53-gusef 54 int _62-int 64 att 65 (*2);

SUMMARY OF ANALYSIS

Number of groups 1

Number of observations 233
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Number of dependent variables 39
Number of independent variables 0
Number of continuous latent variables 14

Observed dependent variables

Binary and ordered categorical (ordinal)

INOV_6 INOV_8 KNOW_9 KNOW_11 KNOW_12 ANX_14
ANX_15 ANX_16 USEF_17 USEF_18 USEF_19 USEF_21
USEF_22 EASE_24 EASE_25 AUT_28 AUT_29 AUT_32
AUT_34 RES_36 RES_37 RES_38 DP_41 DP_42
DP_43 PRO_44 PRO_45 PRO_46 SUP_47 SUP_48
GUSEF 53  GUSEF 54  ORCH_55 ORCH_56 ORCH_57 INT_62
INT_63 INT_64 ATT_65

Continuous latent variables
EASE SEC MON
DP SUP RES

EFA factors

*1: INOV KNOW ANX

*3: PRO ORCH

*2: USEF

GUSEF INT

Estimator WLSMV
Rotation GEOMIN
Row standardization CORRELATION
Type of rotation OBLIQUE
Epsilon value Varies
Maximum number of iterations 5000
Convergence criterion 0.500D-04
Maximum number of steepest descent iterations 20

Optimization Specifications for the Exploratory Factor Analysis
Rotation Algorithm
Number of random starts 30
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Maximum number of iterations 10000
Derivative convergence criterion 0.100D-04

Parameterization THETA

Input data file(s)
EHR-Q72_redct_for_ Mplus.csv

Input data format FREE

THE MODEL ESTIMATION TERMINATED NORMALLY

MODEL FIT INFORMATION

Number of Free Parameters 160

Chi-Square Test of Model Fit

Value 763.012*
Degrees of Freedom 581
P-Value 0.0000

*  The chi-square value for MLM, MLMV, MLR, ULSMV, WLSM and WLSMV cannot be used
for chi-square difference testing in the regular way. MLM, MLR and WLSM
chi-square difference testing is described on the Mplus website. MLMV, WLSMV,
and ULSMV difference testing is done using the DIFFTEST option.

RMSEA (Root Mean Square Error Of Approximation)

Estimate 0.037
90 Percent C.1I. 0.029 0.044
Probability RMSEA <= .05 0.999
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CFI/TLI

CFl1 0.988
TLI 0.985

Chi-Square Test of Model Fit for the Baseline Model

Value 16265.102
Degrees of Freedom 741
P-Value 0.0000

SRMR (Standardized Root Mean Square Residual)

Value 0.043

WRMR (Weighted Root Mean Square Residual)

Value 0.710

MODEL RESULTS

Estimate S.E. Est./S.E.

INOV BY
INOV_6 1.405 0.317 4.427
INOV_8 1.392 0.351 3.960
KNOW_9 0.032 0.083 0.383
KNOW_11 -0.296 0.169 -1.752
KNOW_12 0.016 0.104 0.158
ANX_14 0.008 0.038 0.202
ANX_15 -0.241 0.231 -1.042
ANX_16 0.042 0.150 0.278

KNOW BY
INOV_6 -0.007 0.009 -0.760

Two-Tai led
P-Value

0.000
0.000
0.702
0.080
0.874
0.840
0.298
0.781

0.447
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INOV_8
KNOW_9
KNOW_11
KNOW_12
ANX_14
ANX_15
ANX_16

ANX BY
INOV_6
INOV_8
KNOW_9
KNOW_11
KNOW_12
ANX_14
ANX_15
ANX_16

EASE BY
EASE_24
EASE_25

SEC BY
AUT_32
AUT_34

MON BY
AUT_28
AUT_29

DP BY
DP_41
DP_42
DP_43

SuP BY
SUP_47

.605
.255
-962
.294
-153
.023
.003

.088
.010
-123
.001
.030
.346
-936
.208

1.000
0.849

-000
.289

.000
.558

.422
.396
.000

.000

O O O O o o o

O O O O o ©o o o

-179
.323
.257
.762
.118
.075
.093

-146
.005
.161
.035
171
-150
.743
.357

0.000

.188

0.000
0.453

.000

0.225

.127
.120
.000

.000

999.
.848

999.
.483

999.

-386
-980
.638
.320
-299
-306
.037

.608
.052
.762
.021
.176
-969
-953
-190

-000
.522

000

000

.324
.306
999.

000

000

O O O O o o o

O O O o o o o o

999.
-000

999.
.004

999.
.013

999.

.001
-000
-000
-000
-194
.760
.970

-543
.040
.446
-983
-860
.000
.000
-000

000

000

000

-001
.001
999.

000

000
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SUP_48

RES BY
RES_36
RES_37
RES_38

PRO BY
PRO_44
PRO_45
PRO_46
ORCH_55
ORCH_56
ORCH_57

ORCH BY
PRO_44
PRO_45
PRO_46
ORCH_55
ORCH_56
ORCH_57

USEF BY
USEF_17
USEF_18
USEF_19
USEF 21
USEF 22
GUSEF_53
GUSEF_54
INT_62
INT_63
INT_64
ATT_65

GUSEF BY

.435

.000
.582
.604

1.656
0.931
1.375

.147
.011

0.045

.001

0.069

.016
-509

1.934
0.842

N P N DN P

.457
.592
.255
.815
.221
.061
.010
.248
.238

0.025

-103

.241

-000

0.784

O O O O O O

O O O O O O

O O O O O 0O oo o o o

.147

-308
-131
.223
.116
.004
-102

.036
-090
.088
.169
.258
.097

.180
.319
-305
.238
.316
.119
.065
.213
.240
.020
.115

999.
-019
.106

.804

000

5.381
7.117

.176
.270

2.811
0.441

.040

0.768

-183

8.951
7.499
8.659

N N N o m

.087
-115
-397
.637
.032
.507
-160
-165
-995

1.250
0.897

999.
.044
.000

O O O O O O O O O O o o

O O O O O 0o oo oo o

.071

000

-000
-000
.000
.204
-005
-659

-968
.442
.855
.000
.000
-000

-000
-000
-000
-000
-000
.612
.873
.244
-320
.211
.370
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USEF 17
USEF_18
USEF_19
USEF_21
USEF_22
GUSEF 53
GUSEF_54
INT_62
INT_63
INT_64
ATT_65

INT BY
USEF_17
USEF_18
USEF_19
USEF_21
USEF_22
GUSEF 53
GUSEF_54
INT_62
INT_63
INT_64
ATT_65

KNOW WITH
INOV

ANX WITH
INOV
KNOW

EASE WITH
INOV
KNOW
ANX

0.085
-0.041
0.103
0.153
-0.090
2.673
2.553
-0.030
0.051
0.189
1.078

0.033
-0.137
-0.205

0.138

0.388
-0.088

0.068

2.216

3.440

2.249

0.204

0.309

-0.226
-0.424

0.457
0.543
-0.934

O O O O O O © o o o o

O O O O O O 0O o o o o

-170
.115
-139
.216
-173
.432
-410
.091
-144
.184
-170

2117
.319
.247
.257
.276
-192
.158
.242
.592
.269
-170

.104

.107

0.071

0.144
0.146

.184

0.501
-0.357
0.744
0.708
-0.520
6.190
6.230
-0.336
0.354
1.030
6.345

0.283
-0.430
-0.831

0.537

1.405
-0.460

0.430

9.151

5.806

8.347

1.203

2.976

-2.113
-5.989

3.174
3.728
-5.077

0.616
0.721
0.457
0.479
0.603
0.000
0.000
0.737
0.723
0.303
0.000

0.777
0.668
0.406
0.591
0.160
0.646
0.667
0.000
0.000
0.000
0.229

0.003

0.035
0.000

0.002
0.000
0.000
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SEC
INOV
KNOW
ANX
EASE

MON
INOV
KNOW
ANX
EASE
SEC

DP
INOV
KNOW
ANX
EASE
SEC
MON

SUP

INOV
KNOW
ANX
EASE
SEC
MON
DP

RES
INOV
KNOW
ANX
EASE
SEC
MON

WITH

WITH

WITH

WITH

WITH

-0.129
0.050
0.280

-0.734

0.483
0.374
-0.939
3.485
-1.548

-0.348
-1.105
1.672
-3.295
2.545
-5.654

0.735
0.220
-0.786
2.274
-1.994
6.200
-4.525

0.029
-0.027
0.284
-0.167
0.546
-0.230

N W P P O O O N O B O O O O »r O O O o O O O

O O O O O o

.123
-118
.124
.240

.322
-302
.384
.242
.606

.314
.383
.497
-065
-909
.322

-388
.261
.402
.097
.019
.184
.399

-134
.126
-125
.202
.233
.452

-1.052
0.428
2.265

-3.054

1.500
1.237
-2.446
2.806
-2.554

-1.109
-2.884
3.362
-3.093
2.799
-2.435

1.893
0.844
-1.955
2.073
-1.957
1.947
-1.886

0.217
-0.216
2.275
-0.826
2.343
-0.510

0.293
0.669
0.024
0.002

0.134
0.216
0.014
0.005
0.011

0.267
0.004
0.001
0.002
0.005
0.015

0.058
0.399
0.051
0.038
0.050
0.051
0.059

0.828
0.829
0.023
0.409
0.019
0.610
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DP
SUP

PRO

INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP
RES

ORCH

INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP
RES
PRO

USEF

INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP
RES
PRO

WITH

WITH

WITH

.436
.310

.267
.022
-160
717
.703
-800
-437
.474
.520

.122
.060
-093
-460
.283
.879
.067

0.678
0.037
0.288

.351

0.195

.366
.176
.700
.362
717
.670
-383
-503

.652

0.403

O O O O O o o o o

O O O O O O o o o o

O O O O O 0O o o o o

-079
.084
.069
.162
.154
-580
.441
.661
.162

.083
.080
.074
-139
.115
-350
.236
-340
-117
.080

-079
.078
.064
.192
.154
.721
-509
.724
.138
-060

.202
.768

-364
.263
2311
.414
.570
-102
-259
.231
.213

-469
.748
.248
-312
-459
-508
.284

1.995
0.314
3.616

4.454
2.495

.720
2111
.552
.276
.375
-307
776
-360

.028

0.443

O O O O O o o o o

O O O O O O o o o o

O O O O O 0O o o oo

-001
.793
.021
-000
-000
-002
.001
-026
.001

.142
.454
_212
.001
.014
.012
776
.046
.753
.000

.000
.013
.000
-000
-000
.001
.001
.021
-006
.000
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ORCH

GUSEF
INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP
RES
PRO
ORCH
USEF

INT
INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP
RES
PRO
ORCH
USEF
GUSEF

Variances
INOV
KNOW
ANX
EASE
SEC

WITH

WITH

.321

.337
.011
.257
.082
-820
.263
-149
.923
.366
.646

0.467
0.740

N N R R

-536
-360
-438
.155
.591
-907
.331
.606
-436
.522
.258
.699
. 767

.000
.000
.000
.872
.350

O O O O O 0O oo o o o o

O O O O OO0 ©Oo oo o o o

O O ©O O o

.063

.070
-079
.068
.176
.161
.691
.603
-840
.128
.053
.057
.047

-066
.072
.067
.176
.141
.587
.643
.708
.148
-059
.070
.074
.042

.000
.000
.000
.875
.703

.130

.847

0.135

-800
.154
.081
.274
-565
.289
-868
.226
-170
-893

8.078
5.018

577
.575
.203
.246
.626
.267
-941
-850

3.714
9.436

18.

999.
999.
999.
.283
.345

348

000
000
000

O O O O O 0O oo oo o o

O O O O 0O 0O 0o oo oo o o

999.
999.
999.
.001
.001

.000

-000
-893
.000
-000
.000
-001
-000
.022
.004
-000
-000
.000

-000
-000
.000
.000
.000
-001
.000
.023
.003
-000
.000
.000
.000

000
000
000
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MON
DP
SUP
RES
PRO
ORCH
USEF
GUSEF
INT

12.
12.
10.
.746
-000
.000
.000
.000
-000

R R R R RN

258
595
363

STANDARDIZED MODEL RESULTS

STDYX Standardization

INOV BY
INOV_6
INOV_8
KNOW_9
KNOW_11
KNOW_12
ANX_14
ANX_15
ANX_16

KNOW BY
INOV_6
INOV_8
KNOW_9
KNOW_11
KNOW_12
ANX_14
ANX_15

Estimate

0.807
0.713

.013
-138

0.005
0.004

.076
.017

.004
-310
.893

0.917

.959
.089
.007

.332
.867
.128
.080
-000
.000
.000
.000
-000

O O O O O Fr ©o o N

S.E.

.064
.073
.033
.074
.030
.022
.066
-062

O O O O O o o o

.005
.084
.035
.039
.031
.068
.023

O O O O o o o

N R R R

.672
.834
-135
.542
999.
999.
999.
999.
999.

000
000
000
000
000

Est./S.E.

12.

576

9.765
0.382

.867

0.157
0.202

-162
277

.749
-697
25.
23.
31.
.298
.316

868
329
052

O O O ©o

Two-Tai led

.095
.067
-256
.011
999.
999.
999.
999.
999.

000
000
000
000
000

P-Value

O O O o o o o o

O O O o o o o

-000
-000
.703
.062
.875
-840
.245
.782

.454
000
.000
.000
.000
.194
752
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ANX_16

ANX BY
INOV_6
INOV_8
KNOW_9
KNOW_11
KNOW_12
ANX_14
ANX_15
ANX_16

EASE BY
EASE_24
EASE_25

SEC BY
AUT 32
AUT 34

MON BY
AUT_28
AUT_29

DP BY
DP_41
DP_42
DP_43

SupP BY
SUP_47
SUP_48

RES BY
RES_36
RES_37
RES_38

.001

.051
-005
-049
.000
.009
777
-931
.914

.861

0.821

-838
.892

0.962

-890

0.831
0.815
0.963

.955
.814

0.856
0.934

.708

O O O O o o o o

.038

.083
-003
.063
.016
.050
.042
.031
.036

.034

0.032

.037
.042

0.022

.026

0.026
0.029
0.019

.037
-038

0.045
0.041

.046

.037

.610
-902
.768

0.021

25.
25.

22.
21.

44 .
33.

32.
28.
49.

25.
21.

19.
22.
15.

177
18.
30.
25.

581
517
278

422
396

414
044

330
759

023
137
865

802
146

045
958
342

O O O O o o o o

.970

.542
-057
.443
.983
-860
-000
-000
.000

-000

0.000

-000
-000

0.000

-000

0.000
0.000
0.000

-000
-000

0.000
0.000

.000
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PRO BY
PRO_44
PRO_45
PRO_46
ORCH_55
ORCH_56
ORCH_57

ORCH BY
PRO_44
PRO_45
PRO_46
ORCH_55
ORCH_56
ORCH_57

USEF BY
USEF_17
USEF_18
USEF_19
USEF_21
USEF_22
GUSEF 53
GUSEF_54
INT_62
INT_63
INT_64
ATT_65

GUSEF  BY
USEF_17
USEF_18
USEF_19
USEF_21
USEF_22
GUSEF 53

-856

0.674

.810
.083

0.005

.034

0.001
0.050

-009
.847

0.887
0.640

O O ©O O O

.792
.973
-936
.801
.843
.022

0.004
0.096

-069
.010

0.062

-046
.015

0.043

.068
.034
.972

O O O O O O

O O O O O O 0o o o o o O O O O O O

O O O O O o

.043
.052
.048
.063
.002
.077

.018
.064
.052
-035
.025
.047

-067
.074
.090
.075
-082
.043
.023
.082
.065
.008
.069

-092
.043
.058
.095
.065
.056

19.
12.
16.
-304

724
946
951

2.602
0.442

0.040
0.775

11.
13.
10.
10.
10.
-509

-183
24 .
35.
13.

126
307
673

898
211
438
699
288

0.160
1.180

.058
.240

0.903

-502
.357

0.742

.710
.522
17.

333

O O O O o o

O O O O O O oo o o o O O O O O o

O O O o O o

-000
-000
-000
.192
.009
.658

.968
.438
.855
-000
.000
.000

-000
.000
.000
-000
-000
.610
.873
.238
.290
.215
.367

.616
.721
.458
.478
.601
-000
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GUSEF_54

INT_62
INT_63
INT_64
ATT_65

INT
USEF_1
USEF_1
USEF_1
USEF_2
USEF_2

BY
7
8
9
1
2

GUSEF_53
GUSEF_54

INT_62
INT_63
INT_64
ATT_65

KNOW
INOV

ANX
INOV
KNOW

EASE
INOV
KNOW
ANX

SEC
INOV
KNOW
ANX
EASE

WITH

WITH

WITH

WITH

0.912
-0.012
0.015
0.072
0.651

0.018
-0.052
-0.085

0.061

0.147
-0.032

0.024

0.861

0.993

0.860

0.123

0.309

-0.226
-0.424

0.270
0.320
-0.551

-0.084
0.033
0.183

-0.282

O O O O O

O O O O O O O o o o o

-062
.035
.041
.070
-083

.063
-120
-102
-113
.104
.068
.058
.058
.062
.057
-103

.104

0.107
0.071

.074

0.075
0.062

o O O O

.078
.077
.073
.066

14.801
-0.337
0.356
1.030
7.852

0.283
-0.430
-0.835

0.538

1.411
-0.471

0.422
14.806
16.039
15.095

1.196

2.976

-2.113
-5.989

3.622
4.277
-8.876

-1.075
0.428
2.490

-4.247

0.000
0.736
0.722
0.303
0.000

0.777
0.667
0.403
0.590
0.158
0.637
0.673
0.000
0.000
0.000
0.232

0.003

0.035
0.000

0.000
0.000
0.000

0.282
0.668
0.013
0.000

118



MON
INOV
KNOW
ANX
EASE
SEC

DP
INOV
KNOW
ANX
EASE
SEC
MON

SUP

INOV
KNOW
ANX
EASE
SEC
MON
DP

RES

INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP

PRO
INOV
KNOW

WITH

.138

0.107

WITH

WITH

.268
.587
.288

-098
2311
.471
-548
.468
.455

.228

0.068

WITH

WITH

.244
.417
.404
.550
-396

.018
.016
172
-059
.215
.040
.244
.058

0.267

.022

O O O O O O O O O O O

O O O O O o o

O O O O O o o o

.086
.080
.073
.054
.070

.086
-069
.059
.057
.053
.059

.075
-079
.071
.056
.061
.042
.057

.080
.076
-065
.071
.065
.077
.064
.071

0.079

.084

1.603
1.333

.663
-951
.143

-138
.507
-029
.688
.791
.761

.052
.866
.461
474
.602
.169
.995

.218
.216
.635
-834
-304
.518
-820
-814

3.364

.263

O O O O O

O O O o O o o O O O O O O

O O O O o o o o

.109
.182
.000
-000
.000

.255
-000
.000
.000
-000
-000

.002
-387
.001
.000
.000
-000
-000

-828
.829
-008
.404
.001
.604
-000
.416

0.001

.793
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ANX
EASE
SEC
MON
DP
SUP
RES

ORCH

INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP
RES
PRO

USEF

INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP
RES
PRO
ORCH

GUSEF
INOV
KNOW
ANX

WITH

WITH

-160
.423
.458
.514
-405
.458
.314

.122
-060
-093
.272
-185
.251
.019
.211
.022
.288

0.351

WITH

-195
-366
.694
-456
.675
-484
.519
.231
.503
.321

0.337

.011
.257

O O O O O o o

O O O O O O o o o o

O O O O O O O o o o o

-069
.073
.064
.066
-065
.067
.074

.083
.080
.074
.067
.067
.064
.067
.063
.071
-080

.079
.078
.064
.050
.062
.040
.066
.056
.069
.060
-063

0.070
0.079

.068

2311
-807
-113
.776
2199
.881
.245

-469
. 748
.248
.041
741
-945
.282
.328
.314
.616

4.454

4.
0.
-800

-495
.720
.862
.314
.767
-329
-290
.349
8.
5.

360
130

847
135

O O O O o o o

O O O O O O o o o o

O O O O O O o o o o o

.021
.000
-000
-000
-000
.000
.000

-142
.454
.212
-000
-006
-000
.778
.001
.753
-000

-000
.013
.000
.000
.000
-000
.000
.000
.001
-000
-000

0.000
0.893

.000
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EASE
SEC
MON
DP
SUP
RES
PRO
ORCH
USEF

INT
INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP
RES
PRO
ORCH
USEF
GUSEF

Variances

INOV
KNOW
ANX
EASE
SEC
MON
DP
SUP
RES
PRO
ORCH

.638
.535
.646
.606
.597
.221

0.646
0.467

WITH

.740

0.536
0.360

P R R R R R R R R R R

-438
.682
-386
.545
.657
-499
.263
.522
.258
-699
. 767

-000
.000
.000
.000
.000
-000
.000
.000
.000
-000
.000

O O O OO 0O o0 oo oo o o O O O O O o o o o

O O O O O O 0o o o o o

.043
.055
.042
.041
.043
.061
.053
.057
.047

.066
.072
.067
.038
.065
.043
.043
-052
.072
.059
.070
.074
.042

-000
.000
.000
.000
.000
-000
.000
.000
.000
-000
.000

14.
.762

15.
-14.

13.
.616
12.
.170
15.

757

444

851

912

226

893

8.078
5.018

577
.742
.924
.699
2172
-506
-639

8.850
3.714

999.
999.
999.
999.
999.
999.
999.
999.
999.
999.
999.

-436
18.

348

000
000
000
000
000
000
000
000
000
000
000

O O O O o o o o o

O O O O 0O 0O o oo oo o o

999.
999.
999.
999.
999.
999.
999.
999.
999.
999.
999.

.000
.000
-000
.000
-000
.000
-000
-000
-000

-000
-000
-000
.000
.000
-000
-000
-000
.000
.000
-000
-000
.000

000
000
000
000
000
000
000
000
000
000
000
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USEF
GUSEF
INT

R-SQUARE

Observed

Variable

INOV_6
INOV_8
KNOW_9
KNOW_11
KNOW_12
ANX_14
ANX_15
ANX_16
USEF_17
USEF_18
USEF_19
USEF_21
USEF_22
EASE_24
EASE_25
AUT_28
AUT_29
AUT_32
AUT_34
RES_36
RES_37
RES 38
DP_41

DP_42

DP_43

PRO_44
PRO_45

1.
1.
1.

O O O O OO O 0O OO0 0O 0O 0O 0O OO0 oo oo oo o o o o o

000
000
000

Estimate

.670
.738
.843
.781
.915
.667
-899
-829
.705
.859
.828
.805
-856
.742
.674
.925
.792
.702
.796
.733
.873
-501
.691
.664
.926
.733
.476

0
0
0

O O O O O O O 0O OO0 O 0O OO0 OO0 oo oo oo o o o o o

-000
.000
-000

S.E.

-099
.085
.037
.041
.035
.045
.046
.043
-039
.024
.026
.030
.025
.058
.053
.042
.047
-063
.076
.077
.076
-065
.043
.047
.037
.072
.070

999.
999.
999.

000
000
000

Est./S.E.

6.789
8.633

22.
18.
25.
14.
19.
19.
18.
36.
31.
26.
34.
12.
12.
22.
16.
11.
10.
.522
11.
.671
16.
14.
24 .
10.
.810

840
948
887
778
569
067
083
405
843
807
433
711
698
165
880
207
522

479

012
069
933
133

999.
999.
999.

Two-Tai led

000
000
000

P-Value

O O O O O O 0O 0O OO O 0O 0O 0O 0O o oo oo o o o o o o o

.000
-000
-000
-000
.000
.000
-000
-000
-000
.000
.000
-000
-000
.000
.000
-000
-000
.000
.000
.000
-000
-000
.000
.000
.000
-000
.000

Scale

Factors

O O O O O O O O 0O O 0O OO OO0 OO0 oo oo oo o o o o

.574
.512
-396
-467
.291
.577
.317
.414
-543
-375
-415
.441
-379
-508
.571
.275
-456
-546
.451
.517
-356
.707
-556
-580
.271
.517
.724
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PRO_46
SUP_47
SUP_48
GUSEF_53
GUSEF_54
ORCH_55
ORCH_56
ORCH_57
INT_62
INT_63
INT_64
ATT_65

O O O O 0O 0o oo oo o o

.652
.912
.662
.868
.872
.685
.790
.423
.849
.917
.854
.636

O O O O 0O 0o oo oo o o

.073
.071
.063
.030
.028
.046
.044
.054
.023
.023
.024
.042

-966
12.
10.
28.
31.
14.
17.
.821
36.
40.
35.
15.

901
573
799
490
840
874

801
187
053
024

O O O OO 0o o oo o o o

.000
.000
-000
-000
-000
.000
-000
-000
-000
-000
.000
-000

O O O O O O 0O o o o o o

-590
.297
.581
.364
-357
.562
-459
.760
-388
-289
-382
.604
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Appendix I. Hypothesized structural paths

Structural paths between exogenous and
endogenous variables®

Reference for similar paths

Inov — Ease [26]
Know — Ease [57]
Anx — Ease [56]
DP — Ease [45]
DP — Usef [45]
DP — GUsef Current study
Res — Ease [57]
Res — Usef [57]
Res — GUsef Current study
Sup — Ease [45]
Sup — Usef [58]
Sup — GUsef Current study
Sec — Ease [58]
Sec — Usef [58]
Sec — GUsef Current study
Mon — Ease Current study
Mon — Usef Current study
Mon — GUsef Current study
Pro — Usef Current study
Pro — GUsef Current study

L Arrows represent directional relationships pointing from the predictor/exogenous variable to the

dependent/endogenous variable.




OrCh — Usef Current study
OrCh — GUsef Current study
Ease — Usef [56]
Ease — Int [56]
Ease — GUsef Current study
Usef — Int [56]
Usef — GUsef Current study
GUsef — Int Current study

Also all remaining direct effects to the Intention.
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Appendix J: Selected outputs for the final structural model

Mplus VERSION 7
MUTHEN & MUTHEN

INPUT

INSTRUCTIONS

MODEL :

1BY

Inov BY inov_6-inov_8 anx_14-anx 16 (*1);
Anx BY inov_6-inov_8 anx_14-anx_16 (*1);
Sup BY sup_47-sup_48;

DP BY dp_41-dp_43* dp_430@1;

Ease BY ease 24 ease 25 ;

Res BY res_36-res_38 ;

Mon BY aut_28 aut 29 ; !

OrCh BY pro_44-pro_46 orch_55-orch_57 (*2);
Pro BY pro_44-pro_46 orch_55-orch 57 (*2);
Usef BY usef 17-usef 22 ;

GUsef BY gusef 53-gusef 54 att 65 ;

Int BY Int _62-int 64 ;

TON/BY

Int ON Usef GUsef Ease Res OrCh Pro DP
Sup Inov Anx Mon ;

GUsef ON Usef Ease DP Pro OrCh Res Mon Sup ;
Usef ON Ease DP Pro OrCh Res Mon Sup ;
Ease ON Inov Anx Sup Res DP;

Usef Gusef Ease ON sex 2 age 1
S _surg s _anest s obgyn s rad s_else;

SUMMARY OF ANALYSIS

Number of groups
Number of observations

Number of dependent variables
Number of independent variables
Number of continuous latent variables

Observed dependent variables

Binary and ordered categorical (ordinal)

INOV_6 INOV_8 ANX_14 ANX_15 ANX_16
USEF_18 USEF_19 USEF_21 USEF_22 EASE_24
AUT_28 AUT_29 RES_36 RES_37 RES_38

231
34

12

USEF_17
EASE_25
DP_41
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DP_42 DP_43 PRO_44 PRO_45 PRO_46 SUP_47
SUP_48 GUSEF 53  GUSEF 54  ORCH_55 ORCH_56 ORCH_57
INT_62 INT_63 INT_64 ATT_65

Observed independent variables
AGE_1 SEX_2 S_SURG S_ANEST S_OBGYN S_RAD
S_ELSE

Continuous latent variables
SUP DP EASE RES
MON USEF GUSEF INT

EFA factors

*1: INOV ANX

*2: ORCH PRO
Estimator WLSMV
Rotation GEOMIN
Row standardization CORRELATION
Type of rotation OBLIQUE
Epsilon value Varies
Maximum number of iterations 50000
Convergence criterion 0.500D-04
Maximum number of steepest descent iterations 20

Optimization Specifications for the Exploratory Factor Analysis
Rotation Algorithm

Number of random starts 30
Maximum number of iterations 10000
Derivative convergence criterion 0.100D-04
Parameterization DELTA

MODEL FIT INFORMATION
Number of Free Parameters 121

Chi-Square Test of Model Fit

Value 888.763*
Degrees of Freedom 678
P-Value 0.0000

*  The chi-square value for MLM, MLMV, MLR, ULSMV, WLSM and WLSMV cannot be
used

for chi-square difference testing in the regular way. MLM, MLR and WLSM

chi-square difference testing is described on the Mplus website. MLMV,
WLSMV,

and ULSMV difference testing is done using the DIFFTEST option.

RMSEA (Root Mean Square Error OFf Approximation)
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CFI/TLI

Chi-Square Test of Model Fit for the Baseline Model

Estimate

90 Percent C.1.

Probability RMSEA <= .05

CF1
TLI

Value
Degrees of Freedom

WRMR (Weighted Root Mean Square Residual)

MODEL RESU

INOV
INOV_6
INOV_8
ANX_14
ANX_15
ANX_16

ANX
INOV_6
INOV_8
ANX_14
ANX_15
ANX_16

SupP
SUP_47
SUP_48

DP
DP_41
DP_42
DP_43

EASE
EASE_2
EASE_2

P-Value

Value

LTS

BY

BY

BY

BY

BY
4
5

Estimate

0.816
0.768
0.001
-0.039
0.026

0.015
-0.096
0.817
0.945
0.914

S.E.

0.037
0.030
1.000

14995 .477
799
0.0000

0.914

Est./S.E.

12.558
9.923
0.158

-0.602
0.400

0.922
-1.175
27.162
37.969
33.100

999.000
12.329

24.294
23.480
999.000

999.000
17.652

0.043

Two-Tailed
P-Value

999.000
0.000

0.000
0.000
999.000

999.000
0.000
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RES BY
RES_36
RES_37
RES_38

MON BY
AUT_28
AUT_29

ORCH BY
PRO_44
PRO_45
PRO_46
ORCH_55
ORCH_56
ORCH_57

PRO BY
PRO_44
PRO_45
PRO_46
ORCH_55
ORCH_56
ORCH_57

USEF BY
USEF_17
USEF_18
USEF_19
USEF_21
USEF_22

GUSEF BY
GUSEF_53
GUSEF_54
ATT_65

INT BY
INT_62
INT_63
INT_64

INT ON
USEF
GUSEF
EASE
RES
ORCH
PRO
DP
SUP

1.000
1.135
0.829

0.844
0.665
0.791
-0.060
0.005
0.081

0.002
0.034
-0.015
0.848
0.899
0.627

1.000
1.097
1.097
1.101
1.139

0.060
0.559
0.097
-0.166
-0.147
-0.035
-0.269
0.053

0.000
0.031
0.036

0.117
0.116
0.109
0.075
0.100
0.057
0.078
0.067

999.000
12.038
12.078

999.000
19.974

17.919
12.054
16.400
-1.048
2.690
1.142

0.194
0.492
-0.251
22.848
29.401
12.962

999.000
29.049
30.712
27.886
30.868

999.000
33.424
24.798

999.000
51.669
38.293

0.510
4.814
0.891
-2.224
-1.475
-0.613
-3.433
0.789

999.000
0.000
0.000

999.000
0.000

999.000
0.000
0.000
0.000
0.000

999.000
0.000
0.000

999.000
0.000
0.000

0.610
0.000
0.373
0.026
0.140
0.540
0.001
0.430
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INOV
ANX
MON

GUSEF ON
USEF
EASE
DP
PRO
ORCH
RES
MON
SUP

USEF ON

EASE
DP

PRO
ORCH
RES
MON

SUP

EASE ON
INOV
ANX
SUP
RES
DP

USEF ON
SEX_2
AGE_1
S_SURG
S_ANEST
S_OBGYN
S_RAD
S_ELSE

GUSEF  ON
SEX_2
AGE_1
S_SURG
S_ANEST
S_OBGYN
S_RAD
S_ELSE

EASE ON
SEX_2
AGE_1
S_SURG

0.325
0.019
-0.028

0.327
0.120
-0.192
0.216
0.232
-0.003
0.065
0.062

0.578
0.108
0.117
0.064
-0.226
0.350
-0.088

0.232
-0.191
0.288
0.101
-0.359

0.226
-0.014
0.154
0.664
0.005
0.109
-0.143

0.540
-0.016

0.144
-0.223
-0.467
-0.140
-0.589

0.162
0.004
0.188

0.112
0.111
0.059
0.048
0.068
0.068
0.072
0.055

0.119
0.004
0.137
0.262
0.160
0.234
0.241

0.134
0.006
0.150
0.303
0.198
0.195
0.338

0.170
0.006
0.194

5.345
0.309
-0.317

2.907
1.083
-3.234
4.512
3.412
-0.051
0.900
1.129

5.987
1.486
2.534
1.176
-3.601
5.728
-1.331

4.133
-3.257
4.818
1.600
-5.185

1.897
-3.277
1.122
2.536
0.029
0.466
-0.595

4.020
-2.874

0.956
-0.737
-2.363
-0.717
-1.744

0.000
0.137
0.011
0.240
0.000
0.000
0.183

0.000
0.001
0.000
0.110
0.000

0.058
0.001
0.262
0.011
0.977
0.641
0.552

0.000
0.004
0.339
0.461
0.018
0.474
0.081
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S_ANES
S_OBGY
S_RAD

S_ELSE

ANX
INOV

SUP
INOV
ANX

DP
INOV
ANX
SUP

RES
INOV
ANX
SUP
DP

MON
INOV
ANX
SUP
DP
RES

ORCH
INOV
ANX
SUP
DP
RES
MON

PRO

INOV
ANX
SUP
DP
RES
MON
ORCH

Variances
INOV
ANX
SUP
DP

T
N

WITH

WITH

WITH

WITH

WITH

WITH

WITH

-0.228
-0.208
-0.228

0.351

-0.263

0.126
-0.245

-0.059
0.430
-0.309

0.000
0.103
-0.059
0.174

0.176
-0.298
0.523
-0.467
-0.035

0.255
-0.142
0.431
-0.399
-0.270
0.489

0.174
-0.093
0.210
-0.028
0.036
0.241
0.279

0.099

-0.734 0.463
-0.697 0.486
-0.804 0.421
1.040 0.299
-2.648 0.008
1.722 0.085
-3.775 0.000
-0.775 0.438
7.655 0.000
-5.673 0.000
-0.001 0.999
1.868 0.062
-1.002 0.317
3.250 0.001
2.337 0.019
-4.727 0.000
11.690 0.000
-8.730 0.000
-0.553 0.580
3.556 0.000
-2.290 0.022
7.636 0.000
-6.969 0.000
-4.308 0.000
8.499 0.000
2.427 0.015
-1.362 0.173
3.713 0.000
-0.453 0.650
0.629 0.529
4.199 0.000
3.519 0.000

999.000 999.000
999.000 999.000
12.245 0.000
24.418 0.000
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RES
MON
ORCH
PRO

Residual
EASE
USEF
GUSEF
INT

Variances

0.271
0.167
0.157
0.142

STANDARDIZED MODEL RESULTS

INOV
INOV_6
INOV_8
ANX_14
ANX_15
ANX_16

ANX
INOV_6
INOV_8
ANX_14
ANX_15
ANX_16

SupP
SUP_47
SUP_48

DP
DP_41
DP_42
DP_43

EASE
EASE_2
EASE 2

RES
RES_36
RES_37
RES_38

MON
AUT 28
AUT_29

BY

BY

BY

BY

BY
4
5

BY

BY

StdyYX
Estimate

0.816
0.768
0.001
-0.039
0.026

0.015
-0.096
0.817
0.945
0.914

Std
Estimate

0.816
0.768
0.001
-0.039
0.026

0.015
-0.096
0.817
0.945
0.914

[V I "N o))

.897

20.
999.
999.

966
000
000

.037
.564
.312
-365

[eNeNeNe]

-000
-000
999.
999.

000
000

.000
.000
.000
-001
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ORCH BY
PRO_44
PRO_45
PRO_46
ORCH_55
ORCH_56
ORCH_57

PRO BY
PRO_44
PRO_45
PRO_46
ORCH_55
ORCH_56
ORCH_57

USEF BY
USEF_17
USEF_18
USEF_19
USEF_21
USEF_22

GUSEF BY
GUSEF_53
GUSEF_54
ATT_65

INT BY
INT_62
INT_63
INT_64

INT ON
USEF
GUSEF
EASE
RES
ORCH
PRO
DP
SUP
INOV
ANX
MON

GUSEF ON
USEF
EASE
DP
PRO

0.844
0.665
0.791
-0.060
0.005
0.081

0.002
0.034
-0.015
0.848
0.899
0.627

0.053
0.564
0.087
-0.144
-0.151
-0.036
-0.265
0.051
0.333
0.020
-0.028

0.285
0.107
-0.188
0.220

0.844
0.665
0.791
-0.060
0.005
0.081

0.002
0.034
-0.015
0.848
0.899
0.627

0.053
0.564
0.087
-0.144
-0.151
-0.036
-0.265
0.051
0.333
0.020
-0.028

0.285
0.107
-0.188
0.220
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ANX

ORCH
RES
MON
SUP

USEF ON

EASE
DP
PRO
ORCH
RES
MON
SUP

EASE ON

INOV
ANX
SUP
RES
DP

USEF ON

SEX_2
AGE_1
S_SURG
S_ANEST
S_OBGYN
S_RAD
S_ELSE

GUSEF ON

SEX_2
AGE_1
S_SURG
S_ANEST
S_OBGYN
S_RAD
S_ELSE

EASE ON

SEX_2
AGE_1
S_SURG
S_ANEST
S_OBGYN
S_RAD
S_ELSE

WITH
INOV

WITH

0.236
-0.003
0.064
0.060

0.591
0.121
0.137
0.075
-0.222
0.396
-0.097

0.265
-0.218
0.309
0.097
-0.393

0.131
-0.216
0.085
0.179
0.001
0.037
-0.034

0.274
-0.209

0.069
-0.052
-0.118
-0.042
-0.122

0.092
0.061
0.101
-0.060
-0.059
-0.076
0.082

-0.263

0.236
-0.003
0.064
0.060

0.591
0.121
0.137
0.075
-0.222
0.396
-0.097

0.265
-0.218
0.309
0.097
-0.393

0.263
-0.017
0.180
0.775
0.005
0.127
-0.167

0.550
-0.016

0.146
-0.227
-0.476
-0.142
-0.600

0.185
0.005
0.215
-0.260
-0.237
-0.260
0.400

-0.263
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INOV 0.134 0.134

ANX -0.261 -0.261
DP WITH
INOV -0.062 -0.062
ANX 0.448 0.448
SUP -0.342 -0.342
RES WITH
INOV 0.000 0.000
ANX 0.122 0.122
SUP -0.074 -0.074
DP 0.216 0.216
MON WITH
INOV 0.181 0.181
ANX -0.307 -0.307
SUP 0.573 0.573
DP -0.501 -0.501
RES -0.042 -0.042
ORCH WITH
INOV 0.255 0.255
ANX -0.142 -0.142
SUP 0.459 0.459
DP -0.415 -0.415
RES -0.321 -0.321
MON 0.504 0.504
PRO WITH
INOV 0.174 0.174
ANX -0.093 -0.093
SUP 0.223 0.223
DP -0.030 -0.030
RES 0.042 0.042
MON 0.248 0.248
ORCH 0.279 0.279
Variances
INOV 1.000 1.000
ANX 1.000 1.000
SUP 1.000 1.000
DP 1.000 1.000
RES 1.000 1.000
MON 1.000 1.000
ORCH 1.000 1.000
PRO 1.000 1.000

Residual Variances

EASE 0.353 0.353
USEF 0.228 0.228
GUSEF 0.163 0.163
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INT 0.150 0.150

R-SQUARE

Observed Residual
Variable Estimate Variance
INOV_6 0.659 0.341
INOV_8 0.637 0.363
ANX_14 0.667 0.333
ANX_15 0.914 0.086
ANX_ 16 0.823 0.177
USEF 17 0.697 0.320
USEF 18 0.829 0.182
USEF 19 0.830 0.181
USEF 21 0.836 0.175
USEF 22 0.890 0.117
EASE 24 0.748 0.259
EASE 25 0.682 0.326
AUT_28 0.942 0.058
AUT_29 0.776 0.224
RES 36 0.706 0.294
RES 37 0.910 0.090
RES_38 0.486 0.514
DP_41 0.683 0.317
DP_42 0.664 0.336
DP_43 0.922 0.078
PRO_44 0.713 0.287
PRO_45 0.456 0.544
PRO 46 0.619 0.381
SUP_47 0.884 0.116
SUP_48 0.650 0.350
GUSEF_53 0.832 0.194
GUSEF 54 0.885 0.135
ORCH_55 0.695 0.305
ORCH_56 0.810 0.190
ORCH_57 0.428 0.572
INT_62 0.897 0.109
INT_63 0.886 0.120
INT_64 0.864 0.143
ATT_65 0.685 0.355
Latent

Variable Estimate

EASE 0.647

USEF 0.772

GUSEF 0.837

INT 0.850
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