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Abstract

Background: Large language models (LLMs) have shown potential to support patient education, improve information
accessibility, and assist with repetitive clinical communication tasks. However, the clinical integration of LLMs depends
not only on technological capabilities but also on how these tools fit within existing health care workflows. Existing studies
have largely focused on technical performance of LLMs or the experiences of physicians and patients, and little is known about
how frontline nurses, who play a central role in patient education, experience LLM-supported education workflows in clinical
practice settings.

Objective: This study aimed to explore frontline nurses’ experiences with an LLM-assisted patient education workflow,
including perceived benefits, changes, challenges, and considerations for clinical practice.

Methods: Semistructured interviews were conducted with 16 frontline hematological nurses between December 2025 and
March 2026 at the Institute of Hematology and Blood Diseases Hospital, Chinese Academy of Medical Sciences to explore
their experiences. Data were analyzed using an inductive codebook thematic analysis, with codes and themes iteratively
reviewed and refined through researcher discussions.

Results: Nurses’ experiences were characterized by 3 interconnected tensions. First, nurses perceived a balance between
efficiency gains and information safety concerns, as the LLM-assisted workflow supported more efficient and standardized
information delivery while requiring additional oversight. Second, nurses perceived changes in their roles and responsibilities,
accompanied by increased demands for professional knowledge and competencies. Third, nurses perceived potential patient
benefits of LLM use particularly in facilitating access to specialized health information, while identifying barriers related to
limited health literacy and limited familiarity with LLM-based tools.

Conclusions: From nurses’ perspectives, LLM use was perceived to support more efficient delivery of patient health
information while also requiring attention to information safety, professional responsibility, and patient-related challenges.
These findings highlight that nurses’ roles remain important in supporting the safe and appropriate use of LLM-assisted
education. Future research and implementation efforts should explore workflow-oriented design strategies for integrating
LLMs into clinical nursing practice while considering nurse oversight, support clinical workflow adaptation, and address
patient needs to support safe and appropriate use.
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Introduction

Methods

Large language models (LLMs) have rapidly emerged as
important applications of Al in health care. Owing to their
strong natural language processing capabilities, LLMs have
demonstrated considerable potential —including analyzing
clinical information [1], supporting medical decision-making
[2], generating patient education materials, and responding to
patient-specific questions through conversational interactions
[3]—to revolutionize health care delivery [2]. Recent studies
have demonstrated LLMs’ potential in clinical settings,
including their application in patient health education.
By assessing educational materials on pediatric cataracts
generated by ChatGPT, Dihan et al [4] showed how LLMs
could enhance conventional clinical health education. A
cross-sectional study of 200 ophthalmology questions found
LLM answers comparable to physician answers in safety and
error rates [5].

Therapeutic patient education aims to help patients more
effectively understand and manage their own conditions
[6], which directly affects patients’ self-management and
subsequent quality of life [7]. In hematology, this need
is particularly acute. Patients who often undergo unique,
complex treatments such as hematopoietic cell transplanta-
tion and chimeric antigen receptor T-cell therapy have high
information needs [8], and clinical health education occupies
a substantial portion of nurses’ daily work. At the same time,
health care professionals continue to face challenges such
as heavy workloads, time-pressured decision-making, and
the management of large volumes of heterogeneous clinical
information [9]. Traditional approaches often struggle to
address these challenges efficiently. In this context, integrat-
ing the information-processing capabilities of LLMs into
clinical workflows has become an important area of interest.

The clinical application of LLMs requires not only
technological capabilities but also appropriate integration into
existing health care workflows. However, existing studies
have primarily focused on the technical performance of LLMs
or the experiences of physicians or patients [10,11], while less
is known about how nurses experience LLM use in patient
education, particularly in complex hematology settings. As
frontline clinicians closely involved in patient education,
nurses play a central role in translating health information
into patient-centered communication. Although quantitative
studies provide important evidence regarding LLM accuracy,
performance, and adoption, they may not fully capture how
clinical users experience and adapt to these technologies
in real-world workflows [12]. Therefore, this study aimed
to explore frontline nurses’ experiences and perceptions of
LLM-assisted patient education, with a focus on perceived
changes, challenges, and safety considerations in clinical
practice.

https://www jmir.org/2026/1/e102846

Study Design

This exploratory qualitative study aimed to explore nurses’
experiences with an LLM-assisted health education workflow
in clinical practice. Interviews were conducted after comple-
tion of the intervention phase and all outcome data collec-
tion of the parent randomized controlled trial (RCT) which
investigated an LLM-assisted health education intervention
compared with traditional nurse-led education among patients
with hematological diseases. During the 6-month intervention
period, nurses gained experience implementing the LLM-
assisted health education workflow in clinical practice.

All interviewed nurses were recruited from the interven-
tion team involved in the LLM-assisted health education
workflow evaluated in this RCT. Patients interacted directly
with LLM during the workflow, while nurses supported
the process by introducing LLM, providing instructions
before use, and reviewing patient-LLM interactions after
completion as part of clinical workflow. During this review
process, nurses could identify perceived information gaps
or safety concerns and provided supplementary education
or clarification when needed. These nurses did not partici-
pate in real-time patient-LLM interactions. The present study
analyzed only nurses’ interview data and did not examine the
effectiveness outcomes of the parent trial.

Study Participants

Nurses involved in the LLM-assisted health education
workflow evaluated in the parent RCT were invited to
participate in the qualitative study. A purposive sampling
approach was used, with all eligible nurses who had
direct experience with the LLM-supported health education
workflow invited to participate. This enabled them to provide
firsthand accounts of their experiences, perceived benefits,
challenges, and safety considerations. All eligible nurses were
invited and all agreed to participate in the interviews.

Sample adequacy was assessed based on the concept of
information power proposed by Malterud et al [13]. Infor-
mation power was considered throughout the recruitment
and analysis process. The study had a focused aim of
exploring nurses’ experiences with the LLM-supported health
education workflow. Participants had high sample specificity
because all were frontline nurses with direct experience of the
LLM-supported health education workflow. Semistructured
interviews provided rich and detailed accounts of partici-
pants’ experiences. The adequacy of the sample was further
supported by the richness of the interview data and the
consistency of identified patterns during analysis. Consider-
ing these factors, the final sample of 16 participants was
considered adequate to address the research question.

Technical Platforms and Research Tools

The SSPEC (site-specific prompt engineering chatbot)
LLM-assisted patient education system jointly developed
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and deployed by the Institute of Basic Medical Scien-
ces, Chinese Academy of Medical Sciences, Peking Union
Medical College, and School of Basic Medical Sciences,
Peking University, serves as the technical platform for
this work [14]. The system was designed to provide
patient-oriented health education knowledge, using the hfl/
chinese-alpaca-2-7b model as the underlying LLM. Detailed
information regarding the model is provided in Multimedia
Appendix 1.

Data Collection

Semi-structured, in-depth interviews were conducted at
the Institute of Hematology and Blood Diseases Hospital,
Chinese Academy of Medical Sciences in Tianjin, China,
from December 2025 to March 2026, after completion of
the RCT and related data collection. To guarantee uniform-
ity, all interviews were conducted by the same researchers,
who received in-depth training in qualitative interviewing
and were guided by an expert in qualitative methods,
including practice interviews prior to data collection. The
interviews began with brief questions about participants’
demographic characteristics and previous experience with
LLMs and Al-based tools. Participants were then encour-
aged to freely discuss their experiences with the LLM-suppor-
ted health education workflow, including perceived benefits,
challenges, changes in clinical practice, and safety consid-
erations, in Chinese. Every interview was recorded while
taking place in the hospital’s interview room. The audio
interviews lasted between 37 and 53 minutes. Field notes
were used to record reflections, body language, and facial
emotions. Recordings were transcribed verbatim within 24
hours and double-checked by 2 researchers. The written
records were supplemented with pertinent field notes. For
reporting purposes, selected quotations were translated into
English by the research team.

Interview Guide

We prepared a semistructured interview guide based on
the research objectives to thoroughly examine participants’
experience (detail is provided in Multimedia Appendix 1).
To ensure clarity and appropriateness, this interview guide
was pretested with a group of clinical nurses and nursing
researchers with relevant professional experience who were
not part of the main study, and it was modified in response to
their opinions.

Data Analysis

Interview data were analyzed using an inductive codebook
thematic analysis approach, following the phases of thematic
analysis described by Braun and Clarke [15]. The interview
transcripts were originally analyzed in Chinese. Selected
quotations were translated into English and verified against
the original Chinese transcripts by the research team to
ensure semantic accuracy and consistency. No back-transla-
tion or formal cross-cultural validation was conducted, as
the translations were used solely for reporting participant
quotations. An inductive approach was used to explore
nurses’ experiences with LLM-assisted health education.
Two researchers independently read the transcripts several
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times and conducted line-by-line coding to identify initial
codes from participants’ descriptions of their experiences
with the LLM-assisted health education workflow. Cod-
ing was conducted inductively without using predefined
categories. The researchers compared and discussed the
codes during the analysis process and any differences were
resolved through discussion. The initial coding framework
was iteratively refined as the analysis progressed. Related
codes were compared to identify connections in meaning
and codes reflecting related aspects of nurses’ experiences
were brought together to develop preliminary themes. The
researchers reviewed these themes against the coded data and
full transcripts to assess whether they adequately supported
by the data and were sufficiently distinct from one another.
The themes were further refined through team discussion to
establish the final thematic structure. This study is repor-
ted in accord with the Standards for Reporting Qualitative
Research (SRQR) reporting guideline [16]. The completed
SRQR checklist is provided in Checklist 1.

Rigor

This study used the following quality control techniques
based on criteria from Lincoln and Guba [17]: (1) con-
firmability (researchers engaged in reflexive discussions
throughout data collection and analysis to consider their
assumptions, interpretations, and potential influences on
the findings); (2) transferability (detailed presentation of
participants’ backgrounds and the clinical context was used
to facilitate assessment of the applicability of the findings to
other settings); (3) dependability (discussion and resolution
of coding discrepancies were conducted, along with iterative
refinement of the coding framework throughout the analy-
sis process); and (4) credibility (researcher discussions and
review of preliminary themes took place to ensure that the
findings accurately reflected the interview data) [18].

Researcher Reflexivity

The interviewer was involved in coordinating the parent RCT
but was not involved in intervention delivery or outcome
assessment. The interviewer received training in qualitative
interviewing and maintained a reflexive stance throughout
data collection and analysis. No supervisory relationship
existed between the interviewer and participants, and nurses
were encouraged to share both positive and critical experien-
ces.

Ethics Declarations

This study was approved by the Institute of Hematology
and Blood Diseases Hospital, Chinese Academy of Medical
Sciences (number: QTJC2025066-EC-1). The parent trial was
registered at the Chinese Clinical Trial Registry (registra-
tion number: ChiCTR2500107909). The study adhered to
the principles of the Declaration of Helsinki [19]. Writ-
ten informed consent was obtained from all nurse partici-
pants before interviews. All interview data were deidentified
and participants were assigned unique identification codes
during transcription and analysis. Access to the data was
limited to the research team. No patient-identifiable informa-
tion from LLM interactions was included in the qualitative
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dataset. They were compensated for their participation
via leave arrangements and salary support, funded by the
research grant. To avoid influencing participation or interview
responses, participants were informed of the leave and salary
support arrangements only after all interviews had been
completed.

Data Availability

Due to confidentiality and privacy concerns related to
interview participants, the original interview transcripts are
not publicly available. Additional information regarding the
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study methods may be available from the corresponding
author upon reasonable request.

Results

Demographic Characteristics of
Participants
The demographic characteristics of the 16 hematology nurses

are presented in Table 1, and the themes and subthemes
identified from the interviews are presented in Table 2.

Table 1. Characteristics of hematology nurses participating in the study (N=16). Note: Due to rounding, percentages may not sum to 100%.

Characteristic Value
Biological sex, n (%)

Female 13 (81.3)
Male 3(18.8)

Age (years), median (IQR)

Education, n (%)

Bachelor’s degree

Master’s degree

Associate degree

Professional title, n (%)

Registered nurse

Supervising nurse

Associate chief nurse

Experience (years), median (IQR)

Daily health education time (hours), median (IQR)

Prior experience with LLMs?, n (%)
Had heard of LLMs

Had used LLM tools
Had experience with Al-based tools at work

34 (28.5-38.5)

6 (37.5)
6 (37.5)
4(25.0)

10 (62.5)
3(18.8)
3(18.8)

8.0 (6.0-10.5)
23(1.5-3.0)

2(12.5)
10 (62.5)
4(250)

4LLM: large language model.

Table 2. Themes and subthemes identified from interviews with hematology nurses.

Themes

Subthemes

Balancing efficiency gains and safety concerns

Changing nursing roles and professional demands

Balancing patient empowerment and communication challenges

* Supporting efficiency and standardization of health education

¢ Information reliability concerns and perceived oversight burden
¢ Perceived changes in nurses’ roles

¢ Perceived increase in professional responsibility

¢ Perceived competence demands among nurses

¢ Patient empowerment through active learning

¢ Changes in nurse-patient communication

* Patient-related barriers to LLM®-supported education

4LLM: large language model.

Theme 1: Balancing Efficiency Gains and
Safety Concerns

Supporting Efficiency and Standardization of
Health Education

Participants observed that the LLM-assisted workflow could
support the efficiency and organization of nursing health
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education by rapidly generating structured educational
content, helping nurses cover key educational points, and
promoting greater consistency across nurses. One participant
noted that “the educational content generated by the LLM
was consistent with our institutional standards” (nurse 2),
which contributed to greater consistency in health educa-
tion. Nurses also noticed that patients could “access edu-
cational information beyond a single department, thereby
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expanding content coverage” (nurse 1). Several participants
also observed that patients viewed the hospital-based LLM
system a more trustworthy and structured source of online
information. As one participant explained:

Compared with online information, our educational
content is more standardized and reliable. [Nurse 6]

Participants further noticed that LLM use may reduce
some repetitive educational tasks and potentially allow nurses
to spend more time on other aspects of care. One participant
recalled that before LLM use, she often repeated the same
educational content “no fewer than three times” per day.
After using LLM, nurses spent less time answering repeated
questions from patients. As one participant described:

I no longer get repeatedly stopped by patients asking
the same questions, which gives me more time to focus
on other nursing tasks. [Nurse 12]

Overall, participants noticed that LLM use helped organize
health education content, promote consistency in educational
delivery, and potentially reduce some repetitive teaching
tasks, which may allow nurses to devote more time to other
clinical responsibilities.

Information Reliability Concerns and Perceived
Oversight Burden

Participants described perceived limitations in LLM-gener-
ated responses and concerns regarding information safety
during clinical use. One participant explained:

Sometimes the content does not fully match the clinical
situation, so I have to revise it and emphasize the
correct information to the patient. [Nurse 5]

Another participant added:

If we forget to check afterwards, patients might get
potentially inaccurate or inappropriate information and
we won’t correct it in time. [Nurse 7]

Participants described observed limitations in LLM-gen-
erated responses and concerns regarding information safety
during clinical use, including missing information requiring
supplementation and responses requiring further clarification.

In response to these concerns, nurses described the need
for additional review and supervision. One participant stated,
“I need to guide the patient to ask questions” (nurse
10), illustrating that nurses needed to provide additional
support to facilitate appropriate LLM use, which nurses
perceived as requiring additional time demands and effort.
Nurses described the need to review interaction records
after completion, revise inappropriate responses that did not
fully align with clinical contexts, and add missing informa-
tion, especially for complex or specialized questions. As a
result, participants noticed that supporting safe and appropri-
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ate information delivery introduced additional review and
oversight efforts.

Theme 2 Changing Nursing Roles and
Professional Demands

Perceived Changes in Nurses’ Roles

Participants perceived LLM support changes their role
in this workflow. Some nurses noted that LLM support
could reduce communication-related burden during health
education, particularly for nurses who felt less confident in
face-to-face communication. However, participants empha-
sized that LLMs could not replace nurses’ clinical judgment.
Instead, they described that nurses continued to play a role
in providing clinical oversight by reviewing patient-LLM
interaction records after completion, identifying potential
information gaps or safety concerns, and offering clarifica-
tion when needed. A junior nurse with 2 years of clinical
experience expressed this concern:

I feel I need more professional knowledge because
I have to judge whether the model’s responses are
correct. [Nurse 1]

These changes in nurses’ roles were accompanied by
increased responsibility for ensuring the quality and safety
of health education.

Perceived Increase in Professional
Responsibility

At the same time, participants emphasized that the responsi-
bility for education quality remained with nurses despite the
involvement of LLMs. One nurse explained:

Using LLMs definitely amplifies professional value
because you add this extra step. It’s very helpful for
patients, but you also have to learn to evaluate the
quality of LLM conversations. Greater responsibility
means greater professional value. [Nurse 16]

All participants emphasized that quality accountability
stays with nurses, with the idea that “quality issues ultimately
fall back on nurses because we still hold the decision-mak-
ing power” (Nurse 11). A nurse with more than 10 years of
clinical experience emphasized:

The risk lies with the nurse, health education
is inherently a component of nurses’ professional
responsibilities, fully responsible for the entire process
and content. So responsibility actually increases.
[Nurse 11]

The expanded responsibility associated with LLM-assis-
ted education also led nurses to recognize new competency
requirements.

J Med Internet Res 2026 | vol. 28 1102846 | p. 5
(page number not for citation purposes)


https://www.jmir.org/2026/1/e102846

JOURNAL OF MEDICAL INTERNET RESEARCH

Perceived Competence Demands Among
Nurses

With these expanded roles and responsibilities, partici-
pants also perceived new competence demands and related
pressure. A nurse with 8 years of experience said:

When patients use large language models, they tend to
have more questions. [Nurse 2]

Another participant added:

Some of their questions can be quite unexpected—you
wouldn’t see them coming. [Nurse 7]

A junior nurse further stated:

I can hardly keep up with patients’ questions some-
times. The introduction of LLM puts pressure on me
and makes me realize I need to improve myself. [Nurse
1]

Thus, while LLM use encouraged nurses to strengthen
their clinical knowledge and critical thinking, it also
created new competence demands and increased professional
pressure, particularly those with less experience.

Theme 3 Balancing Patient
Empowerment and Communication
Challenges

Patient Empowerment Through Active
Learning

Participants noted that LLM use may support patients’
engagement in self-care by encouraging them to actively seek
disease-related information. They described a perceived shift
from patients being passive recipients of health education
toward more actively engaged participants in their own care
when engaging with LLM-supported education.

They gain significant benefits in their subsequent
self-care for the disease. Patients must participate
in and understand any follow-up treatment and care.
[Nurse 4]

Participants also observed that patients who are more
self-directed or highly educated might be more likely to have
a clear understanding of their condition and priorities. One
participant said:

They know their needs and take the initiative, asking
the LLM relevant questions, which may be especially
beneficial for this group of patients. [Nurse 12]

Changes in Nurse-Patient Communication

Participants also described how LLM use influenced their
perceptions of nurse-patient communication. On the positive
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side, one participant described reduced interpersonal tension,
stating:

Before, I often provided health education, but some
patients still felt that they didn’t get enough informa-
tion. I remember one patient complained that I hadn’t
provided education, and 1 felt really misunderstood.
[Nurse 9]

Additionally, nurses gained new insights into patient
questions and concerns by reviewing LLM conversations.
One participant explained:

By reviewing the conversations between patients and
the LLM, we actually get to know what patients really
need. There are questions they would never ask us—like
their survival rate or medication issues...I think we can
even dig into the questions patients ask the LLM to
figure out what really matters to them. Maybe that’s
exactly what we need to focus on next in their care.
[Nurse 15]

However, someone noticed a reduction in face-to-face
interaction. One participant pointed out:

We’re having less face-to-face communication with
patients. Some nursing issues can only be identified
through direct interaction with patients. [Nurse 11]

Despite the capabilities of LLM, participants emphasized
aspects of nursing that technology cannot replace. All of the
participants agreed, with one stating:

When we provide health education, we always offer
humanistic care based on the patient’s situation, the
model cannot fully replicate this aspect of nursing care.
[Nurse 12]

Patient-Related Barriers to LLM-Supported
Education

Participants described patient-related factors that could
influence engagement with LLM-supported education. First,
one nurse explained:

MDS/MPN patients are mostly older adults, and many
of them do not even know what these terms mean.
[Nurse 12]

Several participants reported that patients sometimes
lacked clear questions to ask. One participant explained:

Patients do not know what they should ask, especially
when they are newly admitted and still confused about
their condition, while some patients only care about
treatment outcomes. [Nurse 3]
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Participants described challenges with patients who had
limited literacy or unfamiliarity with technology. One
participant said:

He thought he couldn’t use it, because he can’t type
and doesn’t read well, so he was reluctant to use the
tool. [Nurse 8]

Nurses also noted that LLM responses could be too
academic or technical for some patients, requiring translation
or explanation:

The model’s output is often formal and academic, and
some patients may not understand it. [Nurse 6]

High-risk or severely ill patients were considered
unsuitable for independent LLM use by participants, and
nurses emphasized supervision and follow-up. Overall,
participants described these limitations placed restrictions on
which patients could effectively use the LLM.

Discussion

Principal Results

Three key tensions characterized nurses’ experiences:
balancing efficiency gains with information safety concerns,
role transformation by emerging professional responsibilities,
and potential patient benefits with barriers to effective use.

Comparison With Prior Work

Previous studies have highlighted the practical value of LLMs
as clinical assistants, including improving patient education
materials and supporting clinical decision-making [20,21].
However, concerns regarding LLM “hallucinations” and
inaccurate information remain significant barriers [22-24].
Consistent with prior studies, nurses in our study recognized
the potential benefits of LLM-assisted health education while
also expressing concerns regarding information reliability and
safety. Our findings also further highlighted an important
tension between efficiency and safety: while LLMs may
reduce repetitive educational work, they also require nurse
oversight to support safe and appropriate information delivery
[25]. Similar issues have been reported in clinical decision
support systems, where the usefulness of digital tools depends
not only on the information they provide but also on how they
fit into existing clinical workflows and professional practices
[26]. These findings suggest that safe integration of LLM into
nursing practice depends not only on technological perform-
ance but also on clinical workflows for nurse-led verification
and correction.

Contrary to concerns that LLMs might lead to overreli-
ance [25], our findings indicate the opposite view: nurses
demonstrated heightened awareness of their professional
responsibilities, actively seeking to compensate for gaps in
their expertise even when LLMs were available as support.
LLMs supported professional development but also amplified
cognitive demands and accountability, particularly among
less experienced staff.
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From the nurses’ perspective, LLM use may help patients
to access a broader range of health education information
and participate more actively in disease-related decision-mak-
ing. This finding is consistent with previous research by
Dehelean et al [27]. However, participants noted that older
patients often have limited digital literacy; their reluctance
to use LLM is not due to the lack of valuable content but
rather insufficient support in effectively using the technology.
This aligns with previous studies showing that older adults,
retirees, and individuals with lower educational levels are
overrepresented among nonusers [10].

Furthermore, although LLMs have been explored for
providing emotional support in psychological care and
show considerable potential for demonstrating empathy [28],
empathy remains a key element of patient care and person-
centered practice. Similar concerns have been reported with
electronic health records, where documentation demands may
affect direct patient communication [29]. This highlights
that LLMs should complement rather than replace human
interaction in health care settings [30].

Frontline nurses experienced a complex set of ten-
sions when using LLMs for patient health education. The
technology enhanced efficiency, consistency, and reach,
yet simultaneously increased professional responsibilities,
required careful supervision, and exposed specific patient
limitations. Beyond documenting general benefits and
concerns of LLMs in health care, this study highlights 3
important practice implications: nurses actively assumed a
gatekeeping role rather than relinquishing responsibility; less
experienced nurses faced disproportionate pressure, suggest-
ing targeted training needs; and patient barriers were driven
not only by content limitations but also by insufficient
support for technology use.

Interpretation Through Normalization
Process Theory

Our findings can be further interpreted through the lens
of the normalization process theory [31], which focuses
on how new practices are incorporated into routine clin-
ical work. Normalization process theory was not used
to guide data collection or thematic development in this
study; rather, it was applied retrospectively as a secondary
interpretive framework to contextualize nurses’ experien-
ces with LLM-assisted health education. From the per-
spective of coherence, nurses considered the value of
LLM-assisted health education by weighing its potential
to improve efficiency against concerns about information
safety. Regarding cognitive participation, nurses described
changes in their roles and responsibilities as well as the need
for additional knowledge and support. In relation to collec-
tive action, nurses highlighted the importance of integrating
LLM use into existing education processes while maintaining
professional oversight. Reflexive monitoring was reflected in
nurses’ reflections on whether this approach was appropriate
for different patients and clinical situations.

Our findings suggest that the integration of emerging
technologies into clinical practice depends not only on model

J Med Internet Res 2026 | vol. 28 1102846 | p. 7
(page number not for citation purposes)


https://www.jmir.org/2026/1/e102846

JOURNAL OF MEDICAL INTERNET RESEARCH

performance but also on how these technologies align with
nurses’ roles and clinical needs. Rather than replacing nursing
work, LLMs may change nurses’ roles, with nurses reviewing
interaction records, adapting information to clinical contexts,
and addressing patient-specific needs. Future implementation
efforts should consider workflow-oriented design strategies
that support nurse oversight, contextual adaptation, and
patient-centered use in clinical settings while future studies
should evaluate changes in workflow processes and work-
load-related outcomes.

Ethical Implications

Despite recent Al accountability legislation [32], responsibil-
ity in clinical LLM implementation remains unclear. Prior
research has also shown that although patients have posi-
tive expectations of Al, they remain concerned about the
accuracy of Al-generated information and who is accountable
when errors occur [33]. Traditional liability frameworks hold
that clinicians, as the interface between LLM recommenda-
tions and patient care, remain the ultimate decision-makers
and bear primary responsibility for outcomes [25]. In the
context of patient education, this study further extends this
perspective by showing that frontline nurses did not abdicate
responsibility for education quality; rather, they continued
to review, verify, and contextualize LLM-generated content,
positioning themselves as the primary supervisors of patient
education.

Limitations

First, results may be impacted by selection and social
desirability bias and are subject to the constraints of self-
reporting. Participants’ awareness of the research context
and prior exposure to LLM-assisted education may have
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shaped their perceptions and descriptions of their experiences.
Second, this study focused only on nurses’ perspectives and
did not include patients’ direct experiences or perceptions
regarding LLM-assisted health education. Although nurses
could provide clinical observations of patient engagement
during the workflow, these observations may not fully capture
patients’ own experiences and perceptions. Future studies
incorporating patients’ own experiences are needed to provide
a more comprehensive understanding. Third, although no
substantially new insights emerged during later interviews,
all participants were recruited from a single hospital. The
findings may reflect the specific organizational culture,
clinical workflows, and experiences of nurses within this
setting, which may limit the transferability of findings to
other clinical contexts. Future multicenter mixed methods
studies are needed to further explore these findings.

Conclusions

Even in the era of digital health, the core of nursing
health education remains accurate and efficient delivery of
information [34]. This study suggests that, from nurses’
perspectives, LLM use may support more efficient infor-
mation delivery while also introducing new considerations
related to information safety and clinical oversight. Rather
than replacing nurses’ roles, LLM use was perceived to
contribute to changes in nurses’ roles and responsibilities,
along with increased competency demands. This study
also showed potential patients benefits and changes in
nurse-patient communication. Future research should further
examine how LLMs can be safely integrated into clini-
cal nursing workflows, considering nurse oversight needs,
workflow adaptation, and patient characteristics.

Funding

This work was supported by the Yingkang Yisheng Blood and Health Science Innovation Elite Leadership Program
(HH25KYHXO0011) and the Chinese Medical Association Publishing House 2025 Nursing Research General Project (CMAPH-

NRG2025014).

Data Availability

The datasets generated or analyzed during this study are not publicly available due to the confidentiality requirements of the

participants and the terms of the ethics approval.

Authors’ Contributions

Conceptualization: XT (lead), QZ (supporting), SX (supporting), QH (supporting)
Methodology: XT (lead), QZ (supporting), SX (supporting), QH (supporting)
Investigation: XT (lead), QZ (supporting), SX (supporting), QH (supporting)
Project administration: YD (supporting), YZ (supporting), DX (supporting)
Resources: GL (supporting), HZ (supporting), JZ (supporting), ZS (supporting)
Formal analysis: XT (lead), QZ (supporting), SX (supporting), QH (supporting)

Supervision: WX (lead), PW (supporting), EJ (supporting)
Writing — original draft: XT

Writing — review & editing: WX (lead), PW (supporting), EJ (supporting)

Conflicts of Interest
None declared.

Multimedia Appendix 1
Model details and semistructured interview guide.

[DOCX File (Microsoft Word File), 138 KB-Multimedia Appendix 1]

https://www jmir.org/2026/1/e102846

J Med Internet Res 2026 | vol. 28 1102846 | p. 8
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v28i1e102846_app1.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e102846_app1.docx
https://www.jmir.org/2026/1/e102846

JOURNAL OF MEDICAL INTERNET RESEARCH Tang et al

Checklist 1

SRQR checklist.
[PDEF File (Adobe File), 86 KB-Checklist 1]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

Bedi S, Cui H, Fuentes M, et al. Holistic evaluation of large language models for medical tasks with MedHELM. Nat
Med. Mar 2026;32(3):943-951. [doi: 10.1038/s41591-025-04151-2] [Medline: 41559415]

Igbal U, Tanweer A, Rahmanti AR, Greenfield D, Lee LTJ, Li YCJ. Impact of large language model (ChatGPT) in
healthcare: an umbrella review and evidence synthesis. J Biomed Sci. May 7, 2025;32(1):45. [doi: 10.1186/s12929-025-
01131-z] [Medline: 40335969]

Meské B, Topol EJ. The imperative for regulatory oversight of large language models (or generative Al) in healthcare.
NPJ Digit Med. Jul 6,2023;6(1):120. [doi: 10.1038/541746-023-00873-0] [Medline: 37414860]

Dihan Q, Chauhan MZ, Eleiwa TK, et al. Large language models: a new frontier in paediatric cataract patient education.
Br J Ophthalmol. Sep 20, 2024;108(10):1470-1476. [doi: 10.1136/bjo-2024-325252] [Medline: 39174290]

Bernstein IA, Zhang YV, Govil D, et al. Comparison of ophthalmologist and large language model chatbot responses to
online patient eye care questions. JAMA Netw Open. Aug 1, 2023;6(8):¢2330320. [doi: 10.1001/jamanetworkopen.2023.
30320] [Medline: 37606922]

Talbot A, Delcour B, Gillot L, et al. Patient-centered education through a massive open online course (MOOC) for
patients with multiple myeloma and caregivers: descriptive study of knowledge gains by French Association of Patients
with Multiple Myeloma (AF3M) and the French-Speaking Myeloma Intergroup (IFM). JMIR Form Res. Feb 25,
2026;10(1):e81225. [doi: 10.2196/81225] [Medline: 41740161]

Garcia-Garcia B, Crespo I, Moreno-Alonso D. Information needs in patients diagnosed with haematological
malignancies: an integrative systematic review. Psychooncology. Dec 2025;34(12):e70336. [doi: 10.1002/pon.70336]
[Medline: 41329024]

Forbes MF, Carter N, MacKenzie KL, Kouroukis CT, Balonjan KS, Bryant-Lukosius DE. The nurse practitioner role in
complex malignant hematology: a qualitative descriptive study. Semin Oncol Nurs. Jun 2024;40(3):151625. [doi: 10.
1016/j.soncn.2024.151625] [Medline: 38556365]

Zhao L, Liu S, Xin T, et al. Al agent in healthcare: applications, evaluations, and future directions. NPJ Artif Intell.
2026;2(1):31. [doi: 10.1038/544387-026-00076-4]

Yang TT, Zheng HX, Cao S, et al. Harnessing an artificial intelligence-based large language model with personal health
record capability for personalized information support in postsurgery myocardial infarction: descriptive qualitative study.
J Med Internet Res. Apr 30, 2025;27(1):e68762. [doi: 10.2196/68762] [Medline: 40305084]

Yoo DW, Shi JM, Rodriguez VI, Saha K. Al chatbots for mental health self-management: lived experience—centered
qualitative study. JMIR Ment Health. Apr 2, 2026;13:e78288. [doi: 10.2196/78288] [Medline: 41926675]

Shankar R, Lim A, Qian X. A qualitative systematic review protocol of patient experiences of using large language
models for health information seeking and healthcare decision making. Discov Public Health. 2026;23(1):708. [doi: 10.
1186/512982-026-02067-x]

Malterud K, Siersma VD, Guassora AD. Sample size in qualitative interview studies: guided by information power. Qual
Health Res. Nov 2016;26(13):1753-1760. [doi: 10.1177/1049732315617444] [Medline: 26613970]

Wan P, Huang Z, Tang W, et al. Outpatient reception via collaboration between nurses and a large language model: a
randomized controlled trial. Nat Med. Oct 2024;30(10):2878-2885. [doi: 10.1038/s41591-024-03148-7] [Medline:
39009780]

Clarke V, Braun V. Using thematic analysis in psychology: qualitative research in psychology. Qual Res Psychol. Jul
2006;3(2):77-101. [doi: 10.1191/1478088706qp0630a]

O’Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative research: a synthesis of
recommendations. Acad Med. Sep 2014;89(9):1245-1251. [doi: 10.1097/ACM.0000000000000388] [Medline:
24979285]

Lincoln YS, Guba EG. Naturalistic Inquiry. 1985. ISBN: 9780803924314

Morse JM. Critical analysis of strategies for determining rigor in qualitative inquiry. Qual Health Res. Sep
2015;25(9):1212-1222. [doi: 10.1177/1049732315588501] [Medline: 26184336]

World Medical Association. World Medical Association Declaration of Helsinki: ethical principles for medical research
involving human subjects. JAMA. Nov 27, 2013;310(20):2191-2194. [doi: 10.1001/jama.2013.281053] [Medline:
24141714]

Liu W, Miao S, Ma Q, et al. Digitally assisted clinical decision-making in traditional Chinese medicine: comparative
study of 5 large language models. IMIR Form Res. Mar 2, 2026;10:e80167. [doi: 10.2196/80167] [Medline: 41814991]

https://www.jmir.org/2026/1/e102846 J Med Internet Res 2026 | vol. 28 1102846 | p. 9

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v28i1e102846_app2.pdf
https://jmir.org/api/download?alt_name=jmir_v28i1e102846_app2.pdf
https://doi.org/10.1038/s41591-025-04151-2
http://www.ncbi.nlm.nih.gov/pubmed/41559415
https://doi.org/10.1186/s12929-025-01131-z
https://doi.org/10.1186/s12929-025-01131-z
http://www.ncbi.nlm.nih.gov/pubmed/40335969
https://doi.org/10.1038/s41746-023-00873-0
http://www.ncbi.nlm.nih.gov/pubmed/37414860
https://doi.org/10.1136/bjo-2024-325252
http://www.ncbi.nlm.nih.gov/pubmed/39174290
https://doi.org/10.1001/jamanetworkopen.2023.30320
https://doi.org/10.1001/jamanetworkopen.2023.30320
http://www.ncbi.nlm.nih.gov/pubmed/37606922
https://doi.org/10.2196/81225
http://www.ncbi.nlm.nih.gov/pubmed/41740161
https://doi.org/10.1002/pon.70336
http://www.ncbi.nlm.nih.gov/pubmed/41329024
https://doi.org/10.1016/j.soncn.2024.151625
https://doi.org/10.1016/j.soncn.2024.151625
http://www.ncbi.nlm.nih.gov/pubmed/38556365
https://doi.org/10.1038/s44387-026-00076-4
https://doi.org/10.2196/68762
http://www.ncbi.nlm.nih.gov/pubmed/40305084
https://doi.org/10.2196/78288
http://www.ncbi.nlm.nih.gov/pubmed/41926675
https://doi.org/10.1186/s12982-026-02067-x
https://doi.org/10.1186/s12982-026-02067-x
https://doi.org/10.1177/1049732315617444
http://www.ncbi.nlm.nih.gov/pubmed/26613970
https://doi.org/10.1038/s41591-024-03148-7
http://www.ncbi.nlm.nih.gov/pubmed/39009780
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1097/ACM.0000000000000388
http://www.ncbi.nlm.nih.gov/pubmed/24979285
https://doi.org/10.1177/1049732315588501
http://www.ncbi.nlm.nih.gov/pubmed/26184336
https://doi.org/10.1001/jama.2013.281053
http://www.ncbi.nlm.nih.gov/pubmed/24141714
https://doi.org/10.2196/80167
http://www.ncbi.nlm.nih.gov/pubmed/41814991
https://www.jmir.org/2026/1/e102846

JOURNAL OF MEDICAL INTERNET RESEARCH Tang et al

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Chen X, Zhou H, Yi H, et al. Grounding large language models in clinical diagnostics. Nat Commun. Mar 25,
2026;17(1):4401. [doi: 10.1038/s41467-026-70274-w] [Medline: 41881991]

Li H, Fu JF, Python A. Implementing large language models in health care: clinician-focused review with interactive
guideline. J Med Internet Res. Jul 11, 2025;27:€71916. [doi: 10.2196/71916] [Medline: 40644686]

Williams CYK, Subramanian CR, Ali SS, et al. Physician- and large language model-generated hospital discharge

summaries. JAMA Intern Med. Jul 1,2025;185(7):818-825. [doi: 10.1001/jamainternmed.2025.0821] [Medline:
40323616]

Asgari E, Montafia-Brown N, Dubois M, et al. A framework to assess clinical safety and hallucination rates of LLMs for
medical text summarisation. NPJ Digit Med. May 13, 2025;8(1):274. [doi: 10.1038/s41746-025-01670-7] [Medline:
40360677]

Choudhury A, Chaudhry Z. Large language models and user trust: consequence of self-referential learning loop and the
deskilling of health care professionals. J Med Internet Res. Apr 25, 2024;26:¢56764. [doi: 10.2196/56764] [Medline:
38662419]

Bayor AA,LiJ, Yang IA, Varnfield M. Designing clinical decision support systems (CDSS)—a user-centered lens of the
design characteristics, challenges, and implications: systematic review. J Med Internet Res. Jun 20, 2025;27:e63733.
[doi: 10.2196/63733] [Medline: 40540451]

Dehelean DC, Maier SH, Altay-Langguth A, et al. Evaluating large language models as an educational tool for
meningioma patients: patient and clinician perspectives. Radiat Oncol. Jun 14, 2025;20(1):101. [doi: 10.1186/s13014-
025-02671-2] [Medline: 40517223]

Lee YK, Lee I, Shin M, Bae S, Hahn S. Enhancing empathic reasoning of large language models based on psychotherapy
models for Al-assisted social support. Korean J Cogn Sci. 2024;35(1):23-48. [doi: 10.19066/cogsci.2024.35.1.002]
Elliott M, Padua M, Schwenk TL. Electronic health records, medical practice problems, and physician distress. Int J
Behav Med. Jun 2022;29(3):387-392. [doi: 10.1007/s12529-021-10010-4] [Medline: 34184212]

Sorin V, Brin D, Barash Y, et al. Large language models and empathy: Systematic review. J Med Internet Res. Dec 11,
2024;26:€52597. [doi: 10.2196/52597] [Medline: 39661968]

May C, Finch T. Implementing, embedding, and integrating practices: An outline of normalization process theory.
Sociology. Jun 2009;43(3):535-554. [doi: 10.1177/0038038509103208]

Library of Congress. Text - S.2937 - 119th Congress (2025-2026): AI LEAD Act. Congress.gov. Sep 29, 2025. URL:
https://www.congress.gov/bill/119th-congress/senate-bill/2937/text [Accessed 2026-11-03]

Mohammed W, Deyab K, Alslman F, Almalaheem A, Yousif TI. Parents’ knowledge, attitudes, and concerns regarding
the use of artificial intelligence in pediatric medicine: a cross-sectional study. BMC Pediatr. May 13, 2026;26(1):626.
[doi: 10.1186/s12887-026-06939-8] [Medline: 42129724]

Um YJ. Pre-service nurses’ experiences of simulated health education classes: a phenomenological study. Heliyon. Mar
30, 2024;10(6):e27703. [doi: 10.1016/j.heliyon.2024.e27703] [Medline: 38560667]

Abbreviations

LLM: large language model

RCT: randomized controlled trial

SRQR: Standards for Reporting Qualitative Research
SSPEC: site-specific prompt engineering chatbot

Edited by Alicia Stone; peer-reviewed by Atefeh Shamsi, Dillon Chrimes, Qiumei Jiang-Siebert; submitted 29.May.2026;
final revised version received 23.0ct.2026; accepted 23.0ct.2026; published 12 .Nov.2026

Please cite as:

Tang X, Zhang Q, Xu S, Hong Q, Kan Z, Gao Y, Du Y, Zhao Y, Xu D, Liu G, Zhang H, Zhao J, Song Z, Wan P, Jiang E, Xie
w

Integrating Large Language Models Into Patient Health Education: Interview Study Among Nurses

J Med Internet Res 2026,28:¢102846

URL: hitps://www .jmir.org/2026/1/e102846

doi: 10.2196/102846

© Xiaoqing Tang, Qiangian Zhang, Sulin Xu, Qiyang Hong, Zhongfan Kan, Yiming Gao, Yuebing Du, Yujie Zhao, Dan
Xu, Guiying Liu, Huijuan Zhang, Jinying Zhao, Zhen Song, Peixing Wan, Erlie Jiang, Wenjun Xie. Originally published
in the Journal of Medical Internet Research (https://www jmir.org), 12.Nov.2026. This is an open-access article distributed

https://www.jmir.org/2026/1/e102846 J Med Internet Res 2026 | vol. 28 1 €102846 | p. 10

(page number not for citation purposes)


https://doi.org/10.1038/s41467-026-70274-w
http://www.ncbi.nlm.nih.gov/pubmed/41881991
https://doi.org/10.2196/71916
http://www.ncbi.nlm.nih.gov/pubmed/40644686
https://doi.org/10.1001/jamainternmed.2025.0821
http://www.ncbi.nlm.nih.gov/pubmed/40323616
https://doi.org/10.1038/s41746-025-01670-7
http://www.ncbi.nlm.nih.gov/pubmed/40360677
https://doi.org/10.2196/56764
http://www.ncbi.nlm.nih.gov/pubmed/38662419
https://doi.org/10.2196/63733
http://www.ncbi.nlm.nih.gov/pubmed/40540451
https://doi.org/10.1186/s13014-025-02671-2
https://doi.org/10.1186/s13014-025-02671-2
http://www.ncbi.nlm.nih.gov/pubmed/40517223
https://doi.org/10.19066/cogsci.2024.35.1.002
https://doi.org/10.1007/s12529-021-10010-4
http://www.ncbi.nlm.nih.gov/pubmed/34184212
https://doi.org/10.2196/52597
http://www.ncbi.nlm.nih.gov/pubmed/39661968
https://doi.org/10.1177/0038038509103208
https://www.congress.gov/bill/119th-congress/senate-bill/2937/text
https://doi.org/10.1186/s12887-026-06939-8
http://www.ncbi.nlm.nih.gov/pubmed/42129724
https://doi.org/10.1016/j.heliyon.2024.e27703
http://www.ncbi.nlm.nih.gov/pubmed/38560667
https://www.jmir.org/2026/1/e102846
https://doi.org/10.2196/102846
https://www.jmir.org
https://www.jmir.org/2026/1/e102846

JOURNAL OF MEDICAL INTERNET RESEARCH Tang et al

under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original
publication on https://www.jmir.org/, as well as this copyright and license information must be included.

https://www.jmir.org/2026/1/¢102846 J Med Internet Res 2026 | vol. 28 1102846 | p. 11
(page number not for citation purposes)


https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2026/1/e102846

	Integrating Large Language Models Into Patient Health Education: Interview Study Among Nurses
	Introduction
	Methods
	Study Design
	Study Participants
	Technical Platforms and Research Tools
	Data Collection
	Interview Guide
	Data Analysis
	Rigor
	Researcher Reflexivity
	Ethics Declarations
	Data Availability

	Results
	Demographic Characteristics of Participants
	Theme 1: Balancing Efficiency Gains and Safety Concerns
	Theme 2 Changing Nursing Roles and Professional Demands
	Theme 3 Balancing Patient Empowerment and Communication Challenges

	Discussion
	Principal Results
	Comparison With Prior Work
	Interpretation Through Normalization Process Theory
	Ethical Implications
	Limitations
	Conclusions



