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Introduction  
The adoption of Electronic Medical Records (EMRs) by healthcare professionals is central 
to healthcare’s digital transformation. Despite its importance, there remains no 
standardized, objective approach to assess EMR adoption needs, hindering the design 
and execution of informed improvement measures. We demonstrate a method based on 
the Knowledge, Attitude and Practice (KAP) framework which offers a robust, objective 
scoring method to evaluate adoption to EMR. Based on the score (called CLEAR, Clinic 
EMR Adoption Response score), remedial measures are suggested to improve adoption. A 
working prototype of a tool based on the above method was built and a simulation was 
carried out to demonstrate its practical application. 

Methods  
This report is a description of the idea, methodology and tool based on the KAP 
framework for an objective assessment of adoption to EMR in healthcare institutions. 

Conclusions  
This report demonstrates the applicability of a method for assessing medical personnel 
adoption to EMR. It not only pinpoints the problem areas in adoption, but also offers 
recommendations to tackle them. Serving as a periodic assessment mechanism for 
improving adoption, it can be developed into a deployable solution, as evident from the 
working prototype. Overall, this innovation has the potential to provide an objective 
means to evaluate EMR adoption across healthcare settings, enabling targeted 
interventions and continuous improvement. 

INTRODUCTION 

Hospitals worldwide are investing in Electronic Medical 
Records (EMRs) as a cornerstone of digital transformation 
in healthcare delivery. EMRs are designed to enhance pa
tient safety, streamline workflows, and improve the overall 
quality of care.1 In addition, EMRs facilitate seamless data 
integration, support better clinical outcomes and stream
line healthcare operations.2‑4 

The successful realization of these benefits hinges on 
the effective adoption of EMRs by healthcare staff. How
ever, despite substantial investments, the actual adoption 
and meaningful use of EMRs by clinical personnel—espe
cially physicians and nurses—remain inconsistent and sub
optimal. Several studies have shown that implementation 
success does not necessarily translate into user acceptance 
or engagement.5 Barriers to adoption frequently cited are 
resistance to change, usability issues, and inadequate train
ing.6 

Resistance among users is often driven by concerns 
around increased clerical burden, usability challenges, 
workflow disruptions, and a perceived loss of clinical au

tonomy. For instance, nearly half of surveyed physicians 
in a U.S. national study linked EMR use to professional 
burnout.7 These issues reflect a persistent gap between 
technical deployment and human adoption. Most health in
stitutions lack tools to objectively and continuously mea
sure adoption.8 A systematic review by Kruse et al1 high
lighted the absence of standardized methods to quantify 
EMR adoption, which impedes targeted interventions. In 
this context, the need for an objective, scalable, and data-
driven method to assess EMR adoption becomes criti
cal—not only to protect return on investment but also to 
improve patient safety and staff satisfaction. 
Although models such as the Technology Acceptance 

Model (TAM), Unified Theory of Acceptance and Use of 
Technology (UTAUT), and diffusion of innovation frame
works have significantly advanced our understanding of 
technology acceptance, they primarily emphasize percep
tions and behavioral intentions. 
The Knowledge, Attitude, and Practice (KAP) framework, 

widely used in public health research, systematically evalu
ates an individual’s knowledge of a subject, their attitudes 
toward it, and their practices or behaviors related to it.9,
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Table 1. Comparison of the Knowledge Attitude Practice (KAP) framework with other commonly used adoption              
frameworks (TAM, UTAUT and DOI).    11‑13  The table highlights key focus areas, strengths, limitations and unique           
advantages of KAP in EMR adoption.       

10 KAP surveys are typically employed through structured 
questionnaires, enabling researchers to identify discon
nects between what people know, how they feel, and what 
they do. The strength of the KAP framework lies in its abil
ity to uncover behavioral bottlenecks and cognitive gaps, 
which purely observational or usage-based assessments 
may miss. For example, individuals may resist a health in
tervention not due to lack of access, but due to poor under
standing or negative attitudes shaped by misinformation. 
Table 1  shows a comparison of contemporary methods and 
the unique advantages conferred by the KAP framework for 
assessing EMR adoption. 
In this report, the structured, objective and actionable 

capability of the KAP framework is leveraged to provide in
sights into EMR adoption behavior among clinical staff. We 
have come up with a novel method that adapts the KAP 
framework to the context of EMR adoption. This method 
introduces a structured and sequential assessment: from 
knowledge of system functionalities, to attitudes toward 
usage, and ultimately to actual practice. By explicitly sep
arating these three dimensions, the method allows us to 
move beyond perception- or intention-driven measures and 
capture the full continuum of adoption behavior. This novel 
method provides a more objective and actionable means 
to identify specific gaps—whether in training, mindset, or 
practice—that existing protocols do not systematically ad
dress. 
The method involves a series of targeted questions de

signed to evaluate healthcare personnel knowledge about 
EMR systems, their attitudes toward EMR usage, and their 
practices in using the system. The method not only identi
fies the problem areas in adoption, but also offers recom

mendations to tackle them. We also demonstrate a working 
prototype of a tool that was built based on this methodol
ogy along with a simulation. By combining objective mea
surement with actionable insights, this approach has the 
potential to transform how healthcare organizations evalu
ate and address EMR adoption challenges. 

METHODOLOGY 

Components of the tool:    The CLEAR Score Tool is de
signed to evaluate EMR adoption across various user groups 
in healthcare facilities. The tool provides an interface for 
EMR end-users to provide their responses anonymously. 
The three core components of the tool are: 

• User Interface (Input Layer):    This front-end inter
face is designed for diverse healthcare professionals, 
including clinicians, nurses, paramedical staff and 
administrative staff. Through this interface, users 
provide both basic demographic details and re
sponses to a series of structured questions. The de
mographic details do not include personal identifiers 
such as name, address and mobile number. The struc
tured questions, though designed within the KAP 
framework, are presented without specifying if they 
belong to K, A or P categories. This ensures unbiased 
and intuitive engagement from the users. The con
tent and complexity of the questions can be tailored 
to align with the specific EMR solution and workflows 
being used in the specific healthcare facility (See Ap
pendix 1 for list of questions). 
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CONTENT VALIDITY 

The questionnaire was subjected to content validation by 
a panel of five subject experts in EMR, who independently 
rated each item on four content validity criteria: simplicity, 
relevance, clarity, and necessity, using a 4-point scale. 
Item-level Content Validity Index (I-CVI) values were cal
culated for each item, and Scale-level Content Validity In
dex (S-CVI) values were computed for the overall instru
ment. The S-CVI values ranged from 0.82 to 1.0, indicating 
strong content validity in accordance with established 
benchmarks (see Appendix 3). While additional psychome
tric assessments such as Cronbach’s alpha or test–retest re
liability were not performed in this study, we recognize this 
as a limitation and propose that future work will evaluate 
the internal consistency and stability of the tool in larger 
field settings. 

ADMINISTRATION OF THE TOOL 

The CLEAR Score tool can be deployed in various formats 
depending on the organization’s needs. It may be used as 
a single-point assessment at one time or as a multi-point 
assessment several times to track improvement in adoption 
and to evaluate the effect of interventions. The tool is suit
able for both new users as well as experienced users who 
are already engaged with the EMR system. The selection of 
users, timing and frequency of deployment are flexible and 
defined by the management. 
When a healthcare personnel user logs into the tool, it 

first captures basic demographic details of the person us
ing the tool. This is followed by questions under the three 
categories of Knowledge, Attitude and Practice (KAP). As 
each question is provided with multiple choices of answers, 
the user selects the best answer by clicking against it. Al
though questions under each of the KAP categories are pre

sent, there is no information provided to indicate which 
question belongs to which category. After answering all the 
questions, the user clicks on the ‘submit’ button. This com
pletes the task from the user’s side. 

SCORING AND BENCHMARKING 

The tool assesses inputs provided by the user as follows: the 
demographic details of the user are noted. Each question is 
given the appropriate score based on the answer choice se
lected by the user. Questions are given either a score of 1 
or 2 depending on the weightage assigned to each question, 
with questions with higher weightage carrying a score of 2. 
Scores obtained for questions under each of the KAP cate
gories are summated and the summated score is recorded 
as the score for that category. Responses are analyzed based 
on the filters such as role, department, work experience 
level and EMR experience level to generate the scores. After 
the summated scores for each of the three categories are 
calculated, the tool analyzes them to decide if the user has 
‘passed’ or ‘failed’ in each category. This decision is based 
on the pre-programmed ‘threshold’ or ‘passing score’ in the 
tool. However, the tool enables customizing the threshold 
based on the organization’s needs such as internal goals, 
stages of EMR maturity, or any other specific departmental 
needs. Scores falling below the benchmark trigger targeted 
interventions. 

ETHICS, DATA PRIVACY AND DATA GOVERNANCE 

Administering a questionnaire-based framework for assess
ing EMR adoption raises important ethical and governance 
considerations. Ensuring informed consent is critical, as 
staff participation must remain voluntary and free from 
perceptions of managerial coercion. Equally important is 
protecting respondent privacy: since staff may feel that 
their views on EMR use could be linked to performance 
evaluation, strict anonymization and confidentiality safe
guards are necessary to encourage honest responses. Data 
governance procedures also play a central role, as sensitive 
information regarding staff knowledge, attitudes, and prac
tices must be stored securely and used solely for research 
and quality improvement purposes. Access to data is re
stricted to authorized personnel only, based on clearly de
fined user roles and permissions. By foregrounding these 
measures, the framework not only strengthens the validity 
of the responses but also aligns with broader principles of 
ethical research and responsible data stewardship within 
healthcare institutions. 

WORKING PROTOTYPE OF TOOL AND 
SIMULATION 

TOOL PROTOTYPE 

To demonstrate the CLEAR Score methodology can be 
seamlessly built into a product, a working prototype of a 
tool based on the above framework was developed. The tool 
has a front-end for capturing demographic details and re

• Analytics Engine (Processing Layer):    The analytics 
engine processes and evaluates all submitted re
sponses in an anonymized and secure manner. It ap
plies a range of filters such as role, department and 
EMR experience level to analyze and provide the 
scores in each of the categories. A default benchmark 
score of 70% is used to indicate satisfactory adoption. 
However, the threshold can be changed to higher or 
lower levels to suit specific organizational needs or 
stages of EMR implementation. 

• Results Dashboard (Output Layer):    The output is 
presented through a results dashboard, accessible to 
authorized personnel such as management of the 
healthcare institution. The dashboard displays an
alyzed data showing scores that can be segmented 
based on filters such as role or department. Based on 
the set threshold, it indicates if the given group/team 
has obtained a passing score in each category. In ad
dition, it also displays the standard recommendations 
Then, the dashboard provides specific recommenda
tions to the management to take timely and informed 
decisions to improve EMR adoption and performance 
(See Appendix 2 for recommendations). 
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Fig 1. Screenshots showing a portion of the front-end of the CLEAR Score tool to capture information from                 
healthcare personnel during assessment. The front-end captures demographic information (shown in the             
screenshot) as well as responses to questions designed to test the knowledge, attitude and practice of the                  
healthcare personnel (shown in Appendix 1).       

sponses to questions from the user, a back-end for analysis 
of the submitted responses, and an output layer to display 
the results and recommendations for improving adoption. 
The tool was used in a simulation using mock data from a 
group of healthcare personnel as detailed below. 

SIMULATION 

To demonstrate the working of the CLEAR score prototype 
tool, a simulation was performed as follows: The CLEAR 
score analysis was performed on three mock groups of 
healthcare personnel – five doctors, five nurses and five 
laboratory technicians. The responses given by each indi
vidual personnel member to the questions were tailored so 
that the group of doctors failed to meet the threshold score 
for attitude, the nurses failed in knowledge and technicians 
failed in the practice categories. The following screenshots 
show the various features and working of the tool. 
As shown in figures 4a, 4b and 4c, the output of results 

and recommendations for each group was correctly given by 
the tool as per the performance of each group in the analy
sis. 
Fig. 1 shows a screenshot of the front-end of the tool, 

with its user-interface (UI). 
Post assessment, the authorized management staff of 

the healthcare institution can login into the tool applica
tion to view the results. The tool displays average scores 
obtained by each group of healthcare personnel who took 
the assessment, and recommendations to improve adoption 
if any group failed to achieve the set threshold for CLEAR 
score. As an example, Fig. 2 shows scores obtained and a 
portion of the screenshot of recommendations displayed for 
the physician group who took the assessment. 
In a similar manner, results of the simulation carried out 

for the group of nurses and technicians is also shown (Fig.3) 

DISCUSSION 

This report proposes a novel, objective method to assess 
EMR adoption by healthcare staff using the KAP framework. 
While KAP surveys have traditionally relied on self-re
ported data to gauge user readiness and behaviour in health 
and education domains, the approach outlined here departs 
from this subjective modality by integrating behavioural in
dicators and system interaction metrics. An objective KAP-
based assessment method holds significant promise for of
fering a more nuanced view of EMR adoption across diverse 
user categories. In addition, the scoring not only highlights 
the overall status of adoption but also identifies specific ar
eas requiring intervention. For instance, a low knowledge 
score might indicate the need for additional training, while 
a low attitude score could reflect resistance to change or 
concerns about system usability. Moreover, the CLEAR 
score can be used to track changes over time. Regular as
sessments can determine whether scores improve following 
interventions, providing valuable feedback on the effective
ness of these measures. Additionally, filters can be set up to 
display assessment results of only specific categories such 
as newly joined personnel, junior or senior personnel and 
others. The dynamic, iterative nature of the method en
ables healthcare organizations to adapt their strategies in 
response to emerging needs, thereby fostering a culture of 
continuous improvement. 
Our approach contributes to the growing body of litera

ture that calls for moving beyond binary or static adoption 
definitions such as “implemented” or “not implemented”.5 

Rather than viewing EMR adoption as a singular event, this 
framework allows for a continuum-based assessment that is 
both temporally and behaviourally dynamic. Furthermore, 
it aligns with calls to assess meaningful use of EMRs,14 

rather than mere access or log-ins. 
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Fig 2. Screenshot of the results of assessment of physicians (left panel) shows average scores obtained in each                 
section of the KAP and analysis of scores. The doctors have failed in the attitude section, as their scores are                     
below the threshold value. A portion of the recommendations (right panel) to improve their attitude and thus                  
their adoption is shown. For a complete list of recommendations, see Appendix 2.              

Fig 3. Screenshot of the results of assessment of nurses (top two panels) and laboratory technicians (bottom two                 
panels). In each panel, the left side shows the scores obtained and their analysis in the KAP sections. The nurses                     
and technicians have failed in the knowledge and practice sections respectively, as their scores are below the                  
threshold value. A portion of the recommendations (right panel) to improve their respective section and thus                 
their adoption is shown. For a complete list of recommendations, see Appendix 2.              

This method also addresses a critical gap in current EMR 
adoption literature: the over-reliance on self-report surveys 
or retrospective interviews, which are often biased by recall 
errors, social desirability, and organizational pressures. As 
highlighted by Althubaiti,15 self-report measures like sur
veys or interviews can suffer from social desirability and 
recall bias, undermining data reliability. By contrast, the 
integration of objective metrics based on the KAP frame

work adds robustness and replicability to the assessment 
process. These metrics offer concrete and trackable scores 
of user interaction with the system, helping organizations 
move toward targeted interventions. 
To demonstrate the feasibility of this method, a proto

type assessment tool was developed and tested in a sim
ulated environment using three virtual user groups—doc
tors, nurses, and lab technicians. Each group was assigned 
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predefined interaction patterns with a mock EMR system 
reflecting varying levels of knowledge, attitude, and prac
tice. The tool successfully processed these behavioral in
puts and generated distinct adoption scores for each group. 
Not only was the tool able to successfully analyze the in
puts from users, it also displayed recommendations for 
each group. These results affirm the method’s utility in pro
viding administrators with targeted, evidence-based reme
dial strategies to enhance EMR adoption. 
Future work should explore the integration of this 

method into hospital dashboards or EMR administrative 
panels as a live monitoring tool. Such integration can allow 
hospital administrators to identify bottlenecks, provide tar
geted remedial measures and measure the impact of policy 
changes or system upgrades. Additionally, exploring corre
lations between EMR adoption scores and patient care out
comes—such as reduced medication errors, improved docu
mentation, or better clinical decision support usage—would 
enhance the method’s clinical utility. 

LIMITATIONS 

One limitation of this work is the need for pilot testing 
of the proposed framework. While the conceptual adapta
tion of KAP to EMR adoption demonstrates theoretical nov
elty, its practical utility requires empirical verification. Pi
lot studies across diverse healthcare settings to test the 
reliability, validity, and sensitivity of the framework in cap
turing staff adoption patterns will strengthen its applicabil
ity for broader adoption assessments. Such validation will 
be essential to establish its robustness and generalizability. 
Another potential limitation is that reliance on self-re

ported questionnaires could introduce the possibility of re
sponse bias, including social desirability and recall bias, 
which may affect the accuracy of findings. Moreover, the 
current results may have limited generalizability, as the 
framework has not yet been validated across different 
healthcare institutions, staff groups, or geographic con
texts. Future studies in diverse real-world settings will be 
essential to strengthen the robustness and applicability of 
the proposed KAP-based approach. 
In conclusion, this report introduces an innovative and 

practical approach to measuring EMR adoption using an 
objective application of the KAP framework. It has potential 
to move the conversation beyond mere implementation 

statistics to deeper insights on system usage behaviour. 
The proof-of-concept demonstration using simulation in
dicates that this method can serve as a valuable tool for 
health informatics researchers, hospital administrators, 
and policymakers aiming to enhance digital maturity in 
healthcare systems. 
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SUPPLEMENTARY MATERIALS 

Appendix 1   
Download: https://academic-med-surg.scholasticahq.com/article/143911-a-novel-method-for-objective-assessment-
of-emr-adoption-among-healthcare-professionals/attachment/301711.pdf 

Appendix 2   
Download: https://academic-med-surg.scholasticahq.com/article/143911-a-novel-method-for-objective-assessment-
of-emr-adoption-among-healthcare-professionals/attachment/301712.pdf 

Appendix 3   
Download: https://academic-med-surg.scholasticahq.com/article/143911-a-novel-method-for-objective-assessment-
of-emr-adoption-among-healthcare-professionals/attachment/301713.pdf 
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