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ABSTRACT 

Background: Digitalizing the healthcare system presents significant challenges in 
nations like Bangladesh, where resources are extremely limited and there is a general 
hesitancy in technology adoption. The study aimed to assess the status of digital 
technology (DT) adoption among nurses in public hospitals across Bangladesh and to 
identify its predictors using the theory of planned behavior (TPB). 
Methods: A cross-sectional study using a mixed-methods design was conducted in 
three levels of Bangladeshi hospitals during the first half of 2025. Quantitative data 

were gathered from 380 randomly selected nurses through face-to-face interviews. 
Qualitative data were collected via 16 in-depth interviews (IDIs) and 4 focus group 
discussions (FGDs)with various stakeholders. 
Results: More than 80% of the surveyed nurses were female and Muslim, with a mean 
age of 39.1 years; 71.1% worked in a tertiary-level hospital. More than half of the 
nurses demonstrated poor knowledge (56.3%), attitude (54.2%), and practice (54.5%) 

regarding DT adoption, and 46.4% reported poor self-control. Statistical analysis using 
hierarchical regression and pathway analysis revealed that knowledge, attitude, 
motivation, and self-control had significant positive effects on DT practices (p<0.05).  
Key barriers to DT adoption included poor attitudes of nurses, inadequate 
organizational support, and a lack of policy-level emphasis on digital health. The poor 
capacity of nurses to adopt DT and inadequate logistics hindered services. 
Conclusion: An integrated approach is essential to build nurses' capacity for DT 

adoption. Implementing a robust digital health policy and ensuring technology 
adoption at the user level is crucial for digital transformation in public healthcare 
settings. 
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INTRODUCTION 

Digital transformation in healthcare is widely 

accepted globally for improving the quality and 

accessibility of health services.1-3Almost every 

industry has seen a shift from paper-based to 

technology-based labor. Rapid globalization and 

the astounding advancements in information and 

communication technology (ICT) have led to a 

remarkable decade of change in the healthcare 

services sector across many countries worldwide. 

The use of digital technologies (DT), such as 

electronic health records (EHRs), telemedicine, and 

patient monitoring platforms, is increasing to 

ensure high-quality healthcare services. Health 

professionals can integrate digital health 

technologies from prevention to patient 

management.4,5 Nurses are pivotal in the successful 

implementation of digital health services in a 

hospital to operate digital technology that directly 

links with user needs.6  

Despite considerable progress in some countries, 

many remain at the primary level of digital health 

transformation due to inadequate resources and 

weak capacity for technology acceptance.7 

Digitalizing healthcare systems is much more 

difficult in countries like Bangladesh, where 

resources are scarce and both people and leaders are 

reluctant to adopt new technologies and take risks. 

Although Bangladesh has made significant 

progress in many areas of digitalization, the 

healthcare services framework has seen less 

improvement. Nevertheless, with the right setups, 

partnerships, resources, and foundations, ICTs can 

be a huge asset for those working to improve 

healthcare services in Bangladesh. 8,9  

Nursing is an essential pillar of healthcare, moving 

beyond just assisting doctors to active participation 

in patient management, not only to ensure quality 

care but also to play a role in disease prevention and 

health promotion.10,11 Nursing practice is rapidly 

evolving towards digital transformation from 

traditional healthcare provision. Adaptation to 

digital health technologies among nurses needs to 

be addressed through an evidence-based, rational 

approach. Knowledge, attitudes, and skills have 

been emphasized in previous studies on technology 

adoption.12-14 Moreover, structural factors are also 

important in the digital transformation process.  

Insufficient nurses and poor digital health 

competencies can delay the adoption of DT. 

Organizational culture and the availability of 

necessary tools and stable IT systems are also 

needed for sustainable digital health 

transformation.15 

The use of DT in nursing practice is increasing in 

public hospitals in Bangladesh; however, its 

adoption remains slow.9 Nursing services are more 

frequent and closer to the patients most of the time, 

and their services have been updated in the current 

context of digital transformation across the world.10  

To effectively implement digital health 

transformation in Bangladesh, a comprehensive 

capacity assessment survey of nurses across 

different healthcare settings is critically needed. 

Although few studies have examined digital 

transformation in Bangladesh's health sector, 16,17 

the rational use of DT among nurses has not been 

emphasized. The theory of planned behavior (TPB) 

emphasizes a rational decision-making process, 

focusing on three psychological determinants: 

attitude, motivation, and self-control. These three 

behavioral determinants influence practice through 

intention, and, in most cases, intention is reflected 

in practice when there are no significant issues 

between them. 18,19 The Knowledge, Attitude, and 

Practice (KAP) model is widely used to describe 

practice or behavioral issues, and knowledge-based 

studies have used attitude as the mediator in those 

cases.20,21 The Technology Acceptance Model 

(TAM) also identifies attitude and intention as key 

factors in the use of DT.22  

This study aimed to identify the major determinants 

of digital health technology adoption among nurses  

working in public hospitals of Bangladesh through 

the theoretical lens of the TPB. 

METHODS 

STUDY DESIGN AND STUDY SITE 

A facility-based, cross-sectional study was 

conducted using a mixed-methods data collection 

technique. This approach combined a quantitative 

survey with qualitative data collection through in-

depth interviews (IDIs) and focus group
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Table 1: Socio-demographic Factors of the Participants (n=380) 

Variables Number Percentage 

Age of the participants (years) 

  ≤35 13 3.7 

  36-45 114 32.1 

  ≥46 228 64.2 

x̅±SD=39.1±6.8 years (min-max:28-55 years) 

Gender 

   Male 63 16.6 

   Female 317 83.4 

Religion   

  Islam 310 81.6 

  Hindu and others 70 18.4 

Monthly family income (Taka) 

  ≤40,000 50 13.1 

  40,001-60,000 185 48.7 

>60,000 145 38.2 

x̅±SD=60,218±16,969 (min-max: 32,000-120,000) 

Educational status 

  Bachelor 315 82.9 

  Masters  65 17.1 

Hospital level   

  Primary 40 10.5 

  Secondary 70 18.4 

  Tertiary 270 71.1 

discussions (FGDs). Data collection took place 

from March to May 2025 across three levels of 

public hospitals in Bangladesh. The settings 

included Dhaka Medical College Hospital (DMCH) 

at the tertiary level, two district hospitals in 

Munshiganj and Narayanganj at the secondary 

level, and three Upazila Health Complexes (UHCs) 

representing the primary healthcare level.  

SAMPLING AND SAMPLE SIZE 

A multi-stage sampling technique was used for the 

study. One hospital from the tertiary level, two 

hospitals from the secondary level, and three 

primary level hospitals were selected. Then 380 

nurses were randomly selected from the designated 

public hospitals for the quantitative part. For the 

qualitative part, 16 IDIs and 4 FGDs were 

conducted with various stakeholders, including 

nurses, hospital managers, and public health 

experts, to gain deeper insights into the topic. 

DATA COLLECTION TOOL 

Data were collected through face-to-face interviews 

using a validated and pretested questionnaire. All 

TPB-related constructs (attitude, motivation, self-

control, and practice) were measured using a 5-

point Likert scale ranging from 1(strongly disagree) 

to 5 (strongly agree). In addition to TPB constructs, 

socio-demographic factors and knowledge of 

digital health services were included in the 

questionnaire. Latent variables within the TPB 

model were categorized into three groups based on 

their scores: poor (≤60%), fair (61-80%), and good 

(>80%).23Content validity was confirmed by a 

panel of five public health experts, with a Content 

Validity Index (CVI) ranging from 0.80 to 1.00. 

The Cronbach’s alpha for the latent variable scales 

was approximately 0.9, while the knowledge scale 

was 0.7. 
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Figure 1: Initial Causal Model of Practice of Nurses regarding Use of Digital Technology

DATA COLLECTION AND DATA ANALYSIS 

Quantitative data were collected through face-to-

face interviews with randomly selected nurses from 

the selected hospitals, while qualitative data were 

obtained through IDIs and FGDs with purposively 

selected respondents to gain in-depth insights into  

the subject matter. Data were processed and 

analyzed immediately after the collection phase. 

Quantitative data were processed and analyzed 

using Statistical Package for Social Sciences 

(SPSS) version 25 software and causal model 

analysis was performed using the software of 

Analysis of Moment Structures (AMOS) to find out 

the path relationships among the latent variables. 

Firstly, Hierarchical regression analysis was 

performed to identify significant predictors of 

digital technology use among nurses. The causal 

models were constructed based on TPB. The 

adjusted causal model integrated knowledge into 

the TPB framework across three blocks: Block 1 

(knowledge, motivation, and self-control), Block 2 

(attitude), and Block 3 (practice as the final 

outcome)[Figure 2]. Qualitative data underwent 

thematic analysis, and both data sets were 

triangulated to ensure a comprehensive outcome. 

ETHICAL CONSIDERATIONS 

Trained data collectors collected information from 

the participants after taking their informed consents 

and maintaining privacy as much as possible. IDIs 

and FGDs were conducted after obtaining verbal 

consent from the participants. Ethical issues were 

strictly followed throughout the research process. 

The Ethical Review Committee of Dhaka Medical 

College Hospital approved the study as a hospital-

based survey (Ref: ERC-DMCH/20/115, 

09/02/2025).  

RESULTS 

The mean age of the nurses was 39.1 years. Among 

380nurses, the majority were female (83.4%). 

Average monthly family income was about 60,000 

Taka. The majority (81.6%) of participants were 

Muslim, and  71.1% of nurses were selected from a 

tertiary-level hospital. Only 16.8% nurses had 

graduated with a master’s degree [ Table 1]. The 

mean knowledge score among nurses regarding the 

digital health system was 3.6 (SD = 1.4) [Table 2]. 

More than half of the participants (56.3%) had poor 

knowledge of digital health services. The average 

attitude score was 13.9 (SD = 3.9). About half of 

the nurses (54.2%) showed a poor attitude, and only 

10.5% were well motivated to use digital health 

services. The mean motivation score among nurses 

to use digital health services was 12.8 (SD = 3.5). 

The average score for nurses’ self-control regarding 

the use of digital health services was 11.4 (SD=3.1)
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Table 2: Distribution of Latent Variables regarding Using Digital Technology by Nurses (n=380) 

Characteristics Category of scores x̅±SD Min-Max Cronbach’s α 

Poor Fair Good  

Practice 54.5 31.8 13.7 10.6(3.3) 4-18 0.9 

Knowledge 56.3 33.6 10.1 3.6(1.4) 1-8 0.7 

Attitude 54.2 27.1 18.7 13.9(3.9) 5-24 0.9 

Motivation 56.1 33.4 10.5 12.8(3.5) 5-22 0.9 

Self-control 46.4 35.4 18.2 11.4(3.1) 5-18 0.9 

x̅ = Mean, SD = Standard deviation

 

Around half of the nurses had poor self-control 

towards the use of DT (48.4%). The mean practice 

score for digital health systems and data management 

was 10.6 (SD = 3.3). More than half of the nurses 

(54.5%) showed poor practice in using digital health 

services, and only 13.7% demonstrated good practice. 

A two-step hierarchical regression was conducted to 

identify significant predictors of nurses’ practice 

regarding the use of digital health services. 

Background factors were kept in the first step, and 

age, educational status and level of hospital showed 

significance with outcomes at the primary stage. 

Knowledge, attitude, motivation, and self-control 

were added in the second step, and all added factors 

were determined as significant predictors of the 

outcomes (p<0.01). Only educational status and 

hospital-level from the background issues were 

significant at the second stage (p<0.05) [Table 3].  

The first causal model was developed based on the 

TPB model using three major psychological 

determinants of behavior [Figure 1]. Attitude 

(β=0.35, p<0.001), motivation (β=0.24, p<0.001), 

and self-control (β=0.40, p<0.001) had significant 

direct effects on nurses' practice regarding the use of 

the digital health system. Knowledge was added in 

the initial model to make the final causal model more 

comprehensive [Figure 2]. The final model of nursing 

practice regarding DT use was sufficiently well fit to 

conduct the path analysis. All the determinants in the 

causal model were found to be significant with the 

practice (p<0.05). Self-control showed the highest 

level of significant direct effect (β = 0.39, p < 0.001) 

on practices. Attitude (β=0.28, p<0.001) and 

motivation (β=0.20, p<0.05) were also found to be 

highly significantly related to practices. Knowledge 

had both direct and indirect effects on practices. 

Knowledge also had a significant direct effect (β = 

0.80, p <0.001) on attitude.  The significant findings 

supported the causal model of digital health service 

use, grounded in the KAP and TPB frameworks.  

QUALITATIVE ASSESSMENT 

THEME 1: POSITIVE PERCEPTION AND 

ATTITUDE TOWARD DIGITAL HEALTH 

TECHNOLOGIES 

There is a general belief among hospital nurses that 

digital health systems can improve healthcare 

delivery. Staff members understand the benefits, even 

if they aren’t yet active users. 

“Digital technology can improve patient care by 

minimizing errors and it can also reduce the waiting 

time.  Digital transformation is urgently needed for 

record-keeping and data management.” 

(FGD_Nurses) This indicates a high perceived 

usefulness and positive attitude, despite a lack of 

proficiency. The nurses are not resistant to change but 

need structured support to engage effectively. 
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Figure2: Modified Causal Model of Practice of Nurses regarding Use of Digital Technology

THEME 2: INADEQUATE TECHNICAL 

SKILLS AND SHORTAGE OF NURSES 

Digital transformation cannot succeed without 

adequate human capital. Inadequately trained nurses 

act as a structural barrier to digital health adoption. 

Despite recognizing potential benefits, healthcare 

workers struggle with low digital literacy, limited 

hands-on training, and limited experience with digital 

systems such as electronic health records (EHRs) and 

telemedicine.  

“Nursing workforce at the hospital lacks requisite 

experience, technical knowledge, and training in 

digital health environments like EHR, 

telemedicine, etc., constraining the 

implementation of DT in routine clinical practice.” 

(IDI_Public health specialist) 

Digital tools are perceived as hard to use, not 

because of resistance but due to a lack of training 

and exposure. This affects actual usage despite 

positive attitudes. 

THEME 3: GAPS IN READINESS AND 

UNDERUTILIZATION OF AVAILABLE 

DIGITAL HEALTH SERVICES  

Although tertiary-level hospitals are in an 

advantageous position compared to other 

hospitals, the overall readiness to provide digital 

health services is not very satisfactory. Hospitals 

have some digital infrastructure, such as 

automation, drug inventory management, and 

telemedicine platforms, but these are often unused 

or underused due to a lack of trained staff. Even 

with infrastructure and awareness, actual 

engagement with digital systems like EHR 

remains limited. Ongoing capacity building and 

quality improvement are essential for successful 

digital transition among hospital nurses. 

“It’s very difficult to make a sustainable digital 

transformation in healthcare with the limited 

budget and without continuous support.” 

(IDI_Hospital manager) 

There is a gap between intention and behavior, 

commonly seen in early stages of technology 

adoption. Without institutionalizing usage and 

providing routine support, scale-up is unlikely. 

THEME 4: LEADERSHIP AND POLICY 

FOR DIGITAL TRANSFORMATION 

Hospital managers showed commitment to digital 

change, contingent on receiving technical and 

policy support. 

Public-private partnerships could be promoted to 

enhance staff capacity building and to develop 

infrastructure for better outcomes readiness. 

“Leader should be technically sound in the current 

context of globalization. Leadership is a critical 

enabler—their openness creates an opportunity for 

top-down support and policy-driven capacity 

development.” (IDI_Policy maker) 
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THEME 5: VARIATIONS IN TECHNOLOGY 

ADAPTATION  

Challenges related to nurses' adaptation to digital 

transformation varied across different hospital 

levels. Primary care nurses faced more problems in 

technology adaptation.  

 “Not only implementation, but technology 

adaptation is also important to make it sustainable. 

Digital adaptation varies regarding man, money, 

materials and technology in three levels of 

hospitals.” (IDI_Public health expert) 

The Significance of individual and organizational 

issues was explained through the triangulation of 

results on the use of DT among nurses, based on 

TPB. Nurses demonstrated poor performance in DT 

adoption, and their readiness for digital 

transformation was unsatisfactory. Triangulation 

highlights the critical roles of major behavioral 

determinants in DT use. Inadequate logistics and a 

poor budget for DT adoption among nurses made 

digital transformation in health service delivery 

more difficult. 

DISCUSSION 

This mixed-methods study explored nursing 

practices regarding the use of DT and the factors 

influencing its use in public hospitals in 

Bangladesh. Inadequate knowledge about DT and a 

poor category of behavioral determinants, such as 

attitude, motivation, and self-control, were 

associated with poor practice. Limitations at the 

organizational and policy levels were identified as 

major concerns in DT adoption. A severe shortage 

of human resources, particularly among nurses and 

support staff, was found as a structural bottleneck 

in digital health implementation. The extreme 

shortage of doctors and nurses not only limited the 

delivery of basic care but also undermined the 

feasibility of introducing new digital workflows. 

Without sufficient and appropriately trained staff, 

including nurses, any digital health strategy 

remains unsustainable.24-26 One significant finding 

of this study was the inadequate knowledge 

regarding DT adoption among more than half of the 

participants and knowledge was determined as a 

highly significant predictor for practices. 

Knowledge and psychological and emotional 

aspects of DT use were also emphasized in previous 

studies.27-29 Despite partial infrastructure, very few 

healthcare workers—especially nurses—reported 

using digital platforms in their routine tasks. These 

findings support the premise that unless users 

Table 3: Predictors related to Use of Digital Health System in Hierarchical Regression 

Variable Stage1 Stage2 

B SE(B) β B SE(B) β 

Constant 15.01 0.95  -0.55 0.67  

Age -0.08 0.03 -0.17** 0.01 0.01 0.01 

Gender 0.30 0. 42 0.03 0.09 0.21 0.01 

Monthly income 5.22×10
−

6
 

0.01 0.03 -1.49×10
−6 0.01 -0.01 

Educational status -3.84 0.39 -0.44*** -0.54 0.23 -0.06* 

Hospital 1.85 0.32 0.25*** 0.53 0.17 0.07** 

Knowledge    0.31 0.09 0.13*** 

Attitude    0.23 0.04 0.27*** 

Motivation    0.18 0.04 0.19*** 

Self-Control    0.40 0.04 0.36*** 

R2 0.31 0.83 

F for R2 change 33.7*** 278.5*** 
(†) Male was the reference for gender, master’s level education was chosen as reference for educational status 

and primary and secondary level hospital was the reference for hospital variation. One star (*) for only 

significant (p<0.05), two stars (**) for more importance (p<0.01) and three stars (***) for very highly 

significant relationships (p<0.001). 
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perceive a system as easy to use, knowledge or skill 

alone will not bring the positive outcome. Positive 

attitude, motivation, and self-control are major 

behavioral determinants in TPB. These three 

variables for DT adoption among nurses were also 

justified in the current study and were consistent 

with the other study’s findings.30-32 There is no 

doubt about the organizational support and digital 

environment for technology adoption. 32 Self-

control was also found to be a significant factor, 

which led them to adopt, despite many barriers, 

especially at primary- and secondary-level 

hospitals.33,34 Hospital managers and nursing 

leaders expressed belief in the feasibility of digital 

health under the right conditions. This aligns with 

TAM’s notion that external variables, such as 

organizational leadership, can shape user attitudes 

and behavior. They play a vital role in planning and 

policy development, also continue their support in 

DT adoption and make it sustainable. 35 

A notable variation exists among hospitals in 

implementation progress. While the Munshiganj 

hospital demonstrates minimal use of digital 

systems, the Narayanganj hospital reports partial 

engagement, with some nurses actively updating 

patient records in the EHR. The problem of 

technology adoption was more pronounced at 

UHCs, as found in a previous study.36 Such 

variability highlights the need for a national 

strategy for digital health capacity building, 

including standardization of training and 

performance monitoring. 

The findings of the baseline study can inform policy 

decisions. Bangladesh should prioritize technology 

adoption strategies for health workers to ensure 

digital transformation in health care. An integrated 

approach should be taken to initiate and sustain 

digital transformation.37,38 Technology adoption 

among health workers is a major challenge in 

developing countries such as Bangladesh.  

The study had limitations in clarifying causal 

relationships because it was a cross-sectional 

survey. The samples were randomly selected using 

multistage sampling across different hospital levels 

to minimize variation and improve 

representativeness. Although the TPB-based causal 

model included only major determinants, other 

potentially relevant psychological or contextual 

factors influencing technology adoption, such as 

socioeconomic issues, were included in the 

regression model and thematic analysis. The study, 

using the TPB model, provides a theoretical and 

practical framework for improving nurses' current 

practices regarding the use of DT.  

CONCLUSION 

Digital health is not limited by infrastructure alone; 

organizational readiness and DT adoption are 

equally important. The major determinants of 

behavior based on TPB were highly significant in 

ensuring the use of digital technology in nursing.  

The findings affirm that technology acceptance is 

necessary but not sufficient; digital health systems 

must be embedded within a strong capacity-

building framework that addresses skill deficits, 

workflow redesign, leadership support, and cultural 

change among nurses.  Need-based strategies 

should be implemented urgently to build nurses' 

capacity and develop technological systems for 

hospitals at different levels. Not only ensuring 

rational use of technology, but also the adoption of 

the digital healthcare system is important to make it 

sustainable.  
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