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ABSTRACT
Background: Artificial intelligence (Al is increasingly being incorporated into healthcare to support clinical decision-
making, patient monitoring, documentation, prediction, and healthcare management. Nurses are important end-users
of these technologies, making their knowledge, attitudes, and understanding of ethical issues relevant to safe
implementation. Objective: To assess knowledge, attitude, and perceived ethical challenges related to Al use among
staff nurses in selected hospitals of Lucknow District, Uttar Pradesh, and to examine associations and relationships
among these variables. Methods: A mixed-methods, descriptive and analytical study was conducted among 150
registered staff nurses in selected private hospitals of Lucknow District. Participants were selected using stratified
random sampling. Data were collected using a demographic proforma, a 25-item structured knowledge questionnaire,
a 10-item five-point Likert attitude scale, a 10-item ethical challenges checklist, and a semi-structured interview guide.
Descriptive statistics, chi-square tests, and Pearson correlation were used for the quantitative analysis. Results: The
mean knowledge score was 21.50 (SD 2.31; range 15-25), the mean attitude score was 38.30 (SD 5.21; range 30-47),
and the mean ethical-challenge score was 23.00 (SD 4.33; range 16-30). Significant associations with knowledge
were observed for nursing qualification, years of clinical experience, type of hospital, Al/digital-health training, use
of Al-based tools, computer-use frequency, and source of Al awareness (p<0.05). Attitude was significantly associated
with nursing qualification, type of hospital, Al/digital-health training, use of Al-based tools, computer-use frequency,
and source of Al awareness. Ethical-challenge scores were significantly associated with nursing qualification, years
of clinical experience, type of hospital, Al/digital-health training, use of Al-based tools, computer-use frequency, and
source of Al awareness. Knowledge correlated positively with attitude (r=0.68, p<0.001), knowledge with ethical
challenges (r=0.54, p<0.001), and attitude with ethical challenges (r=0.61, p<0.001). Conclusion: Staff nurses
demonstrated good knowledge and generally positive attitudes toward Al, while reporting moderate ethical concerns.
Structured Al education, digital competency development, ethical guidance, and institutional support are warranted
for responsible integration of Al into nursing practice.
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INTRODUCTION care, but it also raises questions about privacy, data

Artificial intelligence is increasingly being integrated
into healthcare systems to support clinical decision-
making, patient monitoring, risk prediction,
documentation, and administrative efficiency. In
nursing practice, Al-enabled technologies may include
clinical decision-support systems, predictive analytics,
electronic health records with advanced analytics,
automated monitoring, and triage-related tools. The
growing presence of these technologies -creates
opportunities for improving workflow and patient
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security, accountability, transparency, algorithmic
bias, and professional autonomy.

Nurses are among the principal healthcare
professionals interacting with technology-enabled
care. Their preparedness therefore has implications for
safe implementation and appropriate human oversight.
The study materials identify a gap in evidence
concerning the combined assessment of knowledge,
attitude, and ethical challenges among nurses in India,
particularly in Uttar Pradesh and Lucknow. The
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present study was designed to address this local

evidence gap and support educational and ethical

strategies for responsible Al integration.

1.1 Aim and objectives

1. To assess the level of knowledge of staff nurses
regarding artificial intelligence and its
applications in nursing practice.

2. To assess the attitude of staff nurses toward the
use of artificial intelligence in clinical care.

3. To identify perceived ethical challenges related to
Al use in nursing practice.

4. To determine associations and relationships
among knowledge, attitude, and ethical concerns
regarding Al.

5. To recommend ethical and educational strategies
for responsible integration of Al in nursing
practice.

2. Conceptual framework

The study used a Modified Knowledge—Attitude—

Ethical Perception (KAE) Framework adapted from

the Knowledge—Attitude—Practice approach. The

framework proposes that demographic and contextual
factors influence knowledge, attitude, and ethical
perceptions related to Al Intervening factors
identified in the study included institutional support,

Al training and education, digital literacy,

organizational policies, ethical guidelines, and the

work environment.

3. Methods

3.1 Study design and setting

A mixed-methods approach with a descriptive and

analytical design was wused. The quantitative

component was conducted in selected private hospitals
of Lucknow District, Uttar Pradesh, among registered
staff nurses involved in direct patient care.

3.2 Participants and sampling

The study included registered staff nurses involved in

patient care who were available during data collection,

4. Results

A total of 150 staff nurses were included in the

reported quantitative analysis.

| Variable | Mean | SD

| Range |

The demographic distribution was balanced by sex,
with 75 male and 75 female participants. The largest
age categories were 26-30 years and 31-35 years,
each representing 25.3% of the sample. Nursing
qualifications were distributed across GNM, B.Sc
Nursing, Post Basic B.Sc Nursing, and M.Sc Nursing
groups.

Knowledge: The mean score of 21.50 +2.31 indicated

willing to participate, and able to read and understand
English or Hindi. Nursing administrators and
supervisors not involved in direct care, nursing
students and interns, nurses on long leave, and nurses
working only in non-clinical departments were
excluded. The planned sample was 120-150 nurses;
the final reported sample was 150. Stratified random
sampling was used across clinical areas.

3.3 Instruments

Data collection used five components: (A)
demographic proforma; (B) a 25-item structured
knowledge questionnaire; (C) a 10-item five-point
Likert attitude scale; (D) a 10-item ethical challenges
checklist; and (E) a semi-structured interview guide
for the qualitative component. The knowledge
questionnaire covered Al concepts, healthcare
applications, benefits, limitations, patient safety,
privacy, and ethical aspects. The attitude scale
assessed usefulness, acceptance, willingness to use Al,
and professional-role concerns. The ethical checklist
addressed privacy, confidentiality, data security,
accountability, transparency, algorithmic bias,
informed consent, professional autonomy, and human
oversight.

3.4 Data analysis

Descriptive statistics were used to summarize
participant characteristics and study-variable scores.
Chi-square tests were used to examine associations
between selected demographic characteristics and
study variables. Pearson correlation coefficients were
used to examine relationships among knowledge,
attitude, and ethical-challenge scores. Statistical
significance was interpreted at p<0.05.

3.5 Ethical considerations

The dissertation materials include administrative
permission, ethical clearance, participant information,
informed consent, and other research appendices.

Knowledge 21.50 2.31 15-25
Attitude 38.30 5.21 3047
Ethical 23.00 4.33 16-30
challenges

a relatively high level of knowledge.

Attitude: The mean score of 38.30 + 5.21 indicated a
generally positive attitude toward Al use in nursing
practice.

Ethical challenges: The mean score of 23.00 + 4.33
indicated moderate ethical concerns, particularly
concerning privacy, accountability, and data security.

4.1 Associations

Outcome | Significant | Non- Referenc
variables significant | e p-
(p<0.05) variables | values

Knowledg | Qualificatio | Age; 0.005,
e n; clinical | gender; 0.022,
experience; | working 0.033,
hospital area 0.001,
type; 0.001,
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Al/digital- 0.010,
health 0.006
training; Al-
tool use;
computer-
use
frequency;
Al-
awareness
source
Attitude Qualificatio | Age; 0.015,
n; hospital | gender; 0.019,
type; clinical 0.001,
Al/digital- experienc | 0.001,
health e; 0.018,
training; Al- | working 0.023
tool use; | area
computer-
use
frequency;
Al-
awareness
source
Ethical Qualificatio | Age; 0.011,
challenges | n; clinical | gender; 0.034,
experience; | working 0.016,

hospital area 0.001,

5. Discussion

The study found that staff nurses had a relatively high
knowledge score and a generally favorable attitude
toward AI. This suggests that exposure to digital
technologies may be accompanied by increasing
awareness of Al-related applications in healthcare. At
the same time, the moderate ethical-challenge score
indicates that acceptance of Al does not eliminate
concerns about privacy, accountability, transparency,
data security, algorithmic bias, and professional
autonomy.

The observed associations with nursing qualification,
Al-related training, use of Al tools, computer-use
frequency, and source of Al awareness indicate that
educational and technological exposure may be
important correlates of Al preparedness. Because the
design is observational, these associations should not
be interpreted as evidence that training causes
improved knowledge or attitudes.

The positive correlation between knowledge and
attitude, and the positive relationships of both
variables with ethical-challenge scores, are consistent
with the study's KAE framework. These findings
support the need to combine technical Al literacy with
ethical reasoning rather than treating Al training as a
purely technological competency.

WHO guidance emphasizes human autonomy, safety,
transparency, accountability, inclusiveness, equity,
and responsible governance in Al for health. The
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type; 0.001,
Al/digital- 0.031,
health 0.044
training; Al-
tool use;
computer-
use
frequency;
Al-
awareness
source
4.2 Correlations
Variables Pearson r p-value
Knowledge vs | 0.68 <0.001
attitude
Knowledge vs | 0.54 <0.001
ethical
challenges
Attitude vs | 0.61 <0.001
ethical
challenges

All three correlations were statistically significant and
positive, indicating that higher knowledge scores were
associated with more positive attitudes and greater
awareness of ethical challenges.

ethical concerns identified by nurses in this study
therefore align with internationally recognized
governance priorities.

6. Implications for nursing

Nursing practice

Al implementation should preserve human clinical
judgment, patient privacy, accountability, and patient-
centered communication.

Nursing education

Al concepts, digital health, nursing informatics, data
privacy, algorithmic bias, transparency, and ethical
decision-making should be incorporated into
continuing and formal nursing education.

Nursing administration

Hospitals should establish clear institutional guidance
for responsible Al use and provide continuing
education and digital-support mechanisms.

Nursing research

Future studies should evaluate Al training
interventions, multicenter samples, patient outcomes,
Al competency, and ethical governance models.

7. Strengths and limitations

A strength of the study is the combined assessment of
knowledge, attitude, and ethical challenges among
practicing staff nurses in a local Indian hospital
context, together with a mixed-methods design and
stratified sampling. Limitations reported in the
dissertation include the selected-hospital setting, a
sample of 150 nurses, self-reported responses, limited
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generalizability beyond the selected setting, and

assessment at a single point in time.

8. Conclusion

Staff nurses in the selected hospitals demonstrated

good knowledge and generally positive attitudes

toward Al use in nursing practice, while reporting
moderate ethical concerns. Educational preparation,
digital literacy, and exposure to Al-related
technologies were associated with study outcomes.

The findings support structured Al education, ethical

guidance, and institutional support to promote safe and

responsible Al integration into nursing practice.

9. Recommendations

6. Develop structured Al and digital-health
education for nursing professionals.

7. Integrate Al ethics, privacy, data security,
algorithmic bias, transparency, and human
oversight into nursing curricula and continuing
education.

8. Develop institutional policies governing
responsible use of Al in clinical nursing practice.

9. Conduct larger multicenter studies to improve
generalizability.

10. Evaluate the effectiveness of Al training
programs using experimental or  quasi-
experimental designs.

11. Conduct longitudinal research on changes in Al
knowledge, attitudes, ethical perceptions, and
clinical outcomes.
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