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Abstract

Currently, medical staff in hospitals across China, especially tertiary hospitals,
are generally suffering from severe overwork. In the follow-up of cancer patients,
the traditional manual follow-up mode takes up a great deal of medical staff's
working time. It also leads to problems such as disordered data management and
high missed follow-up rates. As a result, medical staff are overwhelmed with trivial
affairs, patients fail to gain satisfactory medical experience, and long-term doctor-
patient relationship maintenance is hindered.

Against the background of chronic disease management for tumors, how to
maintain long-term doctor-patient relationships and improve patients’ sustained
compliance through intelligent follow-up approaches has become a core
management problem urgently to be solved by medical institutions. Numerous
previous medical studies have fully confirmed that patients’ sustained compliance
and stable long-term doctor-patient relationships are two key nodes in chronic
disease management, and improving these two aspects can directly lead to a
significant improvement in patients’ ultimate health outcomes. Therefore, without
repeated verification of long-term medical endpoint benefits, this study focuses on
the systematic failure of the traditional follow-up model and the dilemma of the
out-of-hospital management gap. The breakthrough development of generative
artificial intelligence technology provides new possibilities for large-scale
personalized follow-up. Based on this practical background, this study aims to
design and verify a personalized follow-up intervention tool based on generative
Al, and systematically reveal its internal mechanism and boundary conditions in
improving patients’ short-term behavioral efficacy and reshaping deep long-term
relationships.

Based on relational contract theory and social cognitive theory, this study follows
the progressive logic of “tool validation—short-term efficacy—Ilong-term
relationship” and deeply explores four core issues: First, how can the design of
personalized Al follow-up summaries effectively avoid Al hallucinations, and does
it have significant incremental value compared with traditional manual summaries?
Second, on the basis of verifying the superiority of Al tools, can personalized Al
interventions effectively improve patients’ short-term follow-up satisfaction and

sustained compliance behaviors? Third, what is the internal mechanism through
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which personalized Al follow-up summaries reshape patients’ perceived long-term
doctor-patient relationships? How do perceived physician accountability and
perceived information effectiveness play a dual mediating role? Fourth, under
different communication frames and when introducing external elements such as
peer rehabilitation cases, what complex boundary conditions exist in the above
mechanisms?

This study adopts multiple research methods for systematic exploration. First,
through semi-structured interviews with 15 tumor patients and their families and a
discrete choice experiment questionnaire, it is found that feedback after follow-up
is the most critical factor affecting patients’ participation enthusiasm, and patients
show a significantly positive preference for “follow-up coordinators + AI”. On this
basis, this study constructs a theoretical model with personalized Al follow-up
summaries as the independent variable, sustained compliance behaviors and
perceived continuity of doctor-patient relationships as dual dependent variables,
perceived physician accountability and perceived information effectiveness as
mediating variables, and communication frames and peer rehabilitation cases as
moderating variables. Then, relying on the real full-cycle disease management
platform of a tertiary hospital in China, a large-sample field experiment with
differentiated follow-up interventions was conducted.

The empirical results fully support the progressive hypotheses of this study. First,
the validation of Al tool validity and incremental value shows that after effectively
overcoming “Al hallucinations” by establishing a strict manual review and prompt
constraint mechanism, the pilot experiment reveals that personalized follow-up
summaries generated by Al significantly improve patients’ perceived helpfulness
compared with traditional manual summaries, confirming the incremental value of
the intervention tool. Second, on this basis, the short-term efficacy of Al summaries
on sustained compliance is discussed. The large-sample field experiment confirms
that compared with ordinary non-personalized reminders, personalized Al
interventions can effectively overcome patients’ behavioral resistance and
significantly improve follow-up satisfaction and objective sustained compliance
behaviors. Third, the in-depth mechanism analysis of long-term doctor-patient
relationships reveals that personalized Al summaries significantly improve the

perceived continuity of doctor-patient relationships, and perceived physician
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accountability and perceived information effectiveness play a complete mediating
role. Fourth, the moderating effect analysis yields an innovative finding with great
theoretical contrast: providing peer rehabilitation experience clues in highly
exclusive personalized follow-up not only fails to produce the expected social
support gain, but triggers a strong “personalization dilution effect”, significantly
weakens the positive transformation of Al interventions on perceived accountability
and effectiveness, and directly blocks the maintenance of long-term doctor-patient
relationships. In addition, the study also confirms that a patient-centered
communication frame is an important enabling boundary for exerting the positive
effects of AL

By revealing the influence mechanism of personalized Al follow-up summaries
on intervention efficacy and long-term doctor-patient relationships, this study
makes the following theoretical contributions: First, it expands the application of
relational contract theory in the digital medical context, confirming that AI follow-
up interventions can not only improve short-term medical compliance behaviors,
but also serve as a core driving force for maintaining long-term relational contracts.
Second, it reveals a dual complete mediating mechanism emphasizing both
emotional relationships and functional utility, deepening the academic
understanding of the black box of trust formation in digital healthcare. Third, it
innovatively challenges and revises the inherent cognition of the universality of
peer models in social cognitive theory, revealing the reverse blocking effect caused
by blindly superimposing support elements in highly exclusive relationship
scenarios. Fourth, it defines the matching mechanism between information
personalization and empathetic communication context. In practice, this study not
only verifies the low-cost and high-efficiency model of the “follow-up coordinator
+ Al-assisted” full-cycle management closed loop for medical institutions, but also
extracts an empirically tested anti-hallucination Al follow-up text framework and
strategy library, providing an immediately applicable management guide for the
intelligent upgrading of modern hospital follow-up systems.

In summary, excessive workload of physicians and cumbersome, inefficient
follow-up for cancer patients have restricted the improvement of hospital
operational efficiency. Targeted at sustaining long-term doctor-patient relationships,

this study adopts in-depth Al intervention to address the above challenges, thereby
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effectively boosting the overall efficiency of hospital management.
Key words: personalized Al summary; perceived long-term doctor-patient
relationship; perceived physician accountability; perceived information

effectiveness; communication frame; peer rehabilitation case; field experiment
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