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Abstract
Background

Population aging underscores the need to develop nursing students’ communication competence with older patients
during clinical placements. However, conventional variable-centered approaches that focus primarily on overall
competence scores may obscure the heterogeneity in how communication competencies are combined and expressed
across learners. This study aimed to identify distinct communication competence patterns among nursing students
interacting with older patients during clinical placements, characterize the defining features of each pattern through
persona-based representations, and examine the factors associated with pattern membership.

Methods

A cross-sectional study was conducted among nursing students undertaking clinical placements at a tertiary teaching
hospital in China. Data were collected through an online survey assessing general characteristics and nursing students’
communication competence with older patients. The elbow method with K-means clustering was used to identify distinct
communication competence patterns, and discriminant analysis was used to assess the classification accuracy of the
clustering solution. Persona-based visualizations were used to characterize the defining communication behaviors of
each statistically identified pattern, and multinomial logistic regression was used to examine factors associated with
pattern membership.

Results

Three distinct communication competence patterns were identified: Passive Responders, Rapport Builders, and Proactive
Facilitators. The three patterns differed in their item-level configurations of communication behaviors when interacting
with older patients. The frequency of caring for older patients during clinical placements, perceived gerontological nursing
climate, and daily duration of socio-emotional communication were significantly associated with pattern membership.

Conclusions

Three distinct communication competence patterns were identified among nursing students, demonstrating
heterogeneity in how communication competence is expressed during interactions with older patients. Persona-based
representations provided an interpretable representation of the defining communication behaviors within each pattern,
supporting differentiated communication education and targeted educational support during clinical placements.

Background

The rapid aging of the global population has substantially increased the demand for healthcare services among older
adults. Global population aging is projected to accelerate over the next three decades, with the number of people aged =
65 years expected to more than double, reaching approximately 1.5 billion by 2050 [1]. Older adults commonly experience
physiological decline, reduced physiological reserves, and a high burden of multimorbidity, with approximately 84.2% of
individuals aged = 65 years reporting two or more chronic conditions [2, 3]. The increasing demand for chronic disease
management among older adults, encompassing health monitoring, functional maintenance, symptom management,
medication guidance, and rehabilitation care, has created a substantial need for nursing services [4]. Nurses, as the
largest group of healthcare professionals directly involved in patient care [5], play a central role in ensuring the safety of
older adults and supporting their health management.
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Effective communication is a fundamental component of high-quality nursing care, particularly in interactions with older
adults[6]. Age-related sensory decline, cognitive changes, and psychosocial vulnerabilities among older adults may
increase the complexity of nurse—patient communication and require nurses to possess advanced communication skills
to meet complex care needs [6, 7]. Effective nurse—patient communication supports treatment adherence, enhances
patient safety, reduces adverse events, and improves patient satisfaction [8, 9]. Strengthening communication
competence among nursing students is therefore an important component of preparing the future nursing workforce to
provide safe and high-quality care for older patients.

As the future nursing workforce, nursing students play a pivotal role in meeting the growing healthcare needs of the aging
population. Developing communication competence is a core objective of nursing education and is essential for
translating theoretical knowledge into clinical practice, supporting the development of clinical practice abilities, and
delivering high-quality nursing care [10, 11]. Clinical placements provide a critical transition between classroom learning
and professional practice, allowing nursing students to apply theoretical knowledge in authentic care settings and
develop communication competence through direct patient interactions [12]. However, previous studies have shown that
nursing students commonly experience communication anxiety [13], limited communication self-efficacy [14], and
difficulty in applying effective communication strategies in clinical practice [15], highlighting the difficulty of translating
communication knowledge into clinical practice. Given the complexity of communication with older adults, nursing
students may encounter greater challenges when interacting with older patients [16, 17].

Communication with older patients is characterized by greater complexity and differs substantially from routine nurse—
patient communication. Age-related hearing and visual impairment, cognitive decline, and reduced information-
processing capacity can affect mutual understanding and information sharing [18]. In addition, emotional distress,
loneliness, and depressive symptoms are common among older patients and influence their engagement, self-expression,
and interactions with healthcare professionals [19, 20]. From the healthcare provider's perspective, time constraints,
workload, and differences in communication preferences across generations further shape nurse—patient interactions.
These patient- and healthcare professional-related factors make communication with older adults a contextually complex
clinical task, requiring nursing students to adapt their communication strategies to meet individual patient needs.

Existing research has insufficiently addressed context-specific communication needs in older adult care and individual
differences among learners. First, communication competence has largely been examined as a general professional
competency, with limited attention to the context-specific demands of communicating with older patients. Although
communication with older patients requires nursing students to adapt their approaches to age-related sensory, cognitive,
emotional, and social characteristics, these specific demands may not be adequately captured by general communication
competence measures [ 17, 18]. Second, previous studies have mainly adopted variable-centered approaches, focusing
on overall communication competence levels [21] or associations among variables [22], while overlooking potential
heterogeneity among learners. Although these approaches provide insights into overall performance and related factors,
they may fail to capture distinct competence patterns. Given that communication competence develops through the
interaction of individual characteristics, clinical experiences, learning environments, and clinical behaviors, nursing
students may exhibit different patterns of communication competence when interacting with older patients. Identifying
these patterns may provide a more comprehensive understanding of learner heterogeneity.

Personas provide a practical heuristic for translating statistically identified patterns into representative and interpretable
learner profiles [23]. By synthesizing the key characteristics of different patterns into representative personas [24], this
approach makes learner heterogeneity more visible and educationally meaningful, enabling nursing educators to
recognize differences among students and tailor educational support accordingly. Thus, personas complement
conventional one-size-fits-all approaches by offering a more individualized representation of learner differences during
clinical placements.
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China provides an important context for examining nursing students’ communication competence in interactions with
older patients. In recent years, China has experienced rapid population ageing, with adults aged 65 years and older
accounting for 15.6% of the population in 2024 and projected to approach 30% by 2050 [25]. This demographic transition
has increased the need for nurses with communication competence to effectively engage with older patients [26, 27]. As
the care needs of older adults continue to grow, nursing students in China are increasingly exposed to opportunities to
interact with older patients during clinical placements, making China a relevant setting for investigating their
communication competence in older adult care [28, 29]. Insights from this context may inform nursing education
strategies for developing communication competence in response to global population ageing.

Accordingly, this study aimed to (1) identify distinct patterns of communication competence among nursing students
interacting with older patients during clinical placements; (2) characterize the defining features of each pattern through
representative personas to provide an educationally meaningful representation of learner heterogeneity; and (3) examine
factors associated with pattern membership. This study aimed to enhance the understanding of heterogeneity in nursing
students’ communication competence when interacting with older patients and provide evidence to support tailored
approaches to communication competence development in nursing education.

Methods
Design, participants and sampling

This descriptive cross-sectional study was conducted in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines. Convenience sampling was used to recruit participants.

Between December 2025 and January 2026, all eligible nursing students undertaking clinical placements at the study
hospital in Nanning, Guangxi Zhuang Autonomous Region, China, were invited to participate. The inclusion criteria were
as follows: (1) nursing students undertaking clinical placements at the study hospital and (2) students who voluntarily
agreed to participate and provided informed consent. The exclusion criteria were as follows: (1) self-reported
psychological problems or psychiatric disorders; (2) undertaking a second clinical placement; and (3) participating in
clinical observation rather than formal clinical placement.

The required sample size was estimated using Kendall's sample size estimation method [30], calculated as n = [maximum
number of items x (5-10)] x [1 + (10%—30%)]. In this study, the maximum number of items was 21. Using a coefficient of
10, the minimum sample size was 210 participants. A total of 236 questionnaires were submitted, of which 231 were
deemed valid and included in the final analysis.

Measures

General Information Questionnaire

A researcher-developed questionnaire was used to collect participants’ demographic characteristics, educational
background, and experiences related to older adult care. Socio-emotional communication refers to conversations about
emotions, life experiences, personal interests, and psychosocial concerns rather than interactions primarily focused on
routine nursing procedures or clinical tasks.

NSCC-Ops

The Scale was developed by Wang et al.[31] within the Chinese cultural context and is specifically designed to assess
nursing students’ communication competence in interactions with older patients. It comprises 21 items across four
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dimensions: emotional support, proactive engagement, information sharing, and care planning and coordination. ltems
are rated on a 5-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”), with total scores ranging
from 21 to 105. Higher scores indicate greater communication competence. In the present study, the scale demonstrated
excellent internal consistency, with a Cronbach'’s a coefficient of 0.958 for the total scale. The Cronbach’s a coefficients
for the four dimensions ranged from 0.822 to 0.962.

Data collection

Data were collected using an online survey. Before the formal survey, a pilot test was conducted with six nursing students
to estimate completion time and identify potential issues with the questionnaire. Based on their feedback, minor revisions
were made to improve the clarity and comprehensibility of selected items in the general information questionnaire.
Participants were required to complete all items sequentially, with automated prompts displayed for unanswered items.
The survey was anonymous and voluntary, and completion took approximately 20 minutes.

Statistical analysis

Data were analyzed using IBM SPSS Statistics version 27.0 and Python version 3.12. The chi-square or Kruskal-Wallis H
test was used to compare differences across communication competence patterns. Before clustering, the scores for
each NSCC-Ops dimension were standardized. The elbow method was used to determine the optimal number of clusters,
followed by K-means clustering to identify distinct communication competence patterns among the nursing students.
Discriminant analysis was conducted to assess the classification accuracy of the clustering solutions. Multinomial
logistic regression was performed to identify the factors associated with communication competence pattern
membership. All statistical tests were two-tailed, and statistical significance was set at p < 0.05.

Persona construction

Personas for each communication competence pattern were visualized using Python version 3.12 to enhance the
interpretability of the identified patterns. Before visualization, the item scores were transformed according to the
characteristics of each pattern. Font size represented the transformed mean score of each communication competence
item within the corresponding pattern. The seven highest-scoring items were highlighted in red, the middle-ranked seven
items in blue, and the seven lowest-scoring items in black. Larger font sizes indicated more prominent communication
competence characteristics within the corresponding pattern.

Ethical considerations

This study was approved by the Ethics Committee of hospital (Approval No. 2025348). Participants were informed of the
study’s purpose and procedures and provided informed consent before completing the questionnaire.

Results

Participants characteristics

A total of 236 nursing students who undertook clinical placements participated in this survey. After data quality
screening, 231 valid responses were retained for analysis. The characteristics of the 231 participants are presented in
Table 1.
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Table 1

Characteristics of nursing students (N = 231)

Variables

Sex, n (%)

Age (years), n (%)

Residence, n (%)

Only child status, n (%)

Educational level, n (%)

Duration of clinical placements (months), n (%)

Co-living with grandparents = 3 months, n (%)

Completed geriatric nursing course, n (%)

Experience in caring for older adults before clinical placements, n (%)

Frequency of caring for older patients during clinical placements, n (%)

Perceived gerontological care climate in the clinical unit, n (%)

Daily duration of socio-emotional communication (minutes), n (%)

Categrories
Male
Female
17020
21022
23-27
Rural

Urban

Yes

No

Technical secondary school

Junior college

Undergraduate

Yes

No

None

Limited experience
Extensive experience
Rarely or never
Occasionally
Almost always
Moderate emphasis
High emphasis
Very high emphasis
<15

15-30

=30

N(%)
32(13.9)
199(86.1)
78(33.8)
141(61)
12(5.2)
167(72.3)
64(27.7)
23(10.0)
208(90)
8(3.5)
137(59.3)
86(37.2)
3(1.3)
123(53.2)
105(45.5)
176(76.2)
55(23.8)
211(91.3)
20(8.7)
44(19)
152(65.8)
35(15.2)
71(30.8)
144(62.3)
16(6.9)
21(9.1)
108(46.7)
102(44.2)
31(13.4)
69(29.9)
131(56.7)
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Distinct patterns of nursing students’ communication competence
with older patients

The elbow method was used to determine the optimal number of clusters. As shown in Fig. 1, the curve shows a clear
inflection point at k = 3, supporting a three-cluster solution. K-means clustering was performed to identify distinct patterns
of communication competence among the nursing students. The three patterns differed across the four dimensions of
emotional support, proactive engagement, information sharing, and care planning and coordination (Fig. 2). The three-
cluster solution showed the largest F-values across all four dimensions and achieved a classification accuracy of 96.97%.

Persona Characteristics of Communication Competence Patterns

As shown in Fig. 3, the three communication competence patterns exhibited distinct item-level characteristics in
interactions with older patients. Drawing on Hymes’ communicative competence model [32], each pattern was assigned a
descriptive persona name based on its core communication characteristics. The lowest-scoring pattern (62.85+7.76)
was characterised by limited encouragement of patients to ask questions, limited exploration of their concerns, and a
tendency to overlook patients’ responses or communication cues, and was designated “Passive Responders.” The
moderate-scoring pattern (81.52 + 5.71) was characterised by respect for patients’ privacy and autonomy, respectful
forms of address, and a friendly manner, but limited encouragement of patients to express themselves and limited
exploration of their concerns, and was designated “Rapport Builders.” The highest-scoring pattern (93.94 + 8.75) was
characterised by respect for patients’ privacy and autonomy, a friendly manner, and active use of open-ended questions,
reflecting greater use of communication strategies and more patient-centred communication practices, and was
designated “Proactive Facilitators.”

Characteristics Associated with Communication Competence
Patterns

As shown in Table 2, group comparisons identified significant differences across the three communication competence
patterns in terms of the frequency of caring for older patients during clinical placements, perceived gerontological nursing
climate within the clinical unit, and daily duration of socio-emotional communication (all P < 0.05). These variables were
subsequently entered into a multinomial logistic regression model, with communication competence pattern membership
as the dependent variable and Passive Responders as the reference category. As shown in Table 3, all three variables
were significantly associated with communication competence pattern membership among nursing students (all P <
0.05).
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Table 2
Characteristics of nursing students across communication competence patterns in older patient interactions (N = 231)

Variables The Passive The Rapport The Proactive Test P
Responders(n = Builders(n = Facilitators(n =78) statistic
54) 99)
Sex, n (%) 0.4842 0.785
Male 6(11.1) 15(15.2) 11(14.1)
Female 48(88.9) 84(84.8) 67(85.9)
Age (years), n (%) 2 434P 0.296
17020 21(38.9) 28(28.3) 29(37.2)
21022 31(57.4) 65(65.6) 45(57.7)
23-27 2(3.7) 6(6.1) 4(5.1) 0.660° 0.719

Residence, n (%)

Rural 38(70.4) 70(70.7) 59(75.6)

Urban 16(29.6) 29(29.3) 19(24.4)

Only child status, n (%) 2 4442 0.295
Yes 5(9.3) 7(7.1) 11(14.1)

No 49(90.7) 92(92.9) 67(85.9)

Educational level, n (%) 1.410b 0.494
Technical secondary school 4(7.4) 3(3) 1(1.3)

Junior college 27(50) 64(64.7) 46(59.0)

Undergraduate 23(42.6) 32(32.3) 31(39.7)

Duration of clinical 2264 b 0.322
placements (months), n (%)

103 0(0) 2(2) 1(1.3)

416 34(63) 52(52.5) 37(47.4)

7010 20(37) 45(45.5) 40(51.3)

Co-living with grandparents 2 2316 2 0.314
3 months, n (%

Yes 38(70.4) 80(80.8) 58(74.4)

No 16(29.6) 19(19.2) 20(25.6)

Completed geriatric nursing 5.5752 0.062
course, n (%

Yes 48(88.9) 87(87.9) 76(97.4)

No 6(11.1) 12(12.1) 2(2.6)

Notes: a X2 value; b H value (Kruskal-Wallis test).
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Variables

Experience in caring for older
adults before clinical
placements, n (%)

None

Limited experience

Extensive experience
Frequency of caring for older
patients during clinical
placements, n (%)

Rarely or never

Occasionally

Almost always

Perceived gerontological care
climate in the clinical unit, n

(%)

Moderate emphasis

High emphasis

Very high emphasis

Daily duration of socio-
emotional communication
(minutes), n (%)

<15

15-30

>30

The Passive
Responders(n =
54)

19(35.2)
26(48.1)
9(16.7)

25(46.3)
26(48.1)
3(5.6)

10(18.5)
35(64.8)
9(16.7)

1(1.9)
10(18.5)
43(79.6)

Notes: a X2 value; b H value (Kruskal-Wallis test).

The Rapport
Builders(n =
99)

13(13.1)
74(74.8)
12(12.1)

27(27.3)
69(69.7)
3(3)

5(5.1)
44(44.4)
50(50.5)

17(17.2)
29(29.3)
53(53.5)

The Proactive
Facilitators(n = 78)

12(15.4)
52(66.7)
14(17.9)

19(24.4)
49(62.8)
10(12.8)

6(7.7)
29(37.2)
43(55.1)

13(16.6)
30(38.5)
35(44.9)

Test
statistic

4.788b

8.495P

23.880 P

17.364°

0.091

0.014

0.001

0.001
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Table 3
Factors associated with communication competence pattern membership among nursing students

Variables The Rapport Builders The Proactive Facilitators

B P OR 95%ClI B P OR 95%ClI
Lower Upper Lower Upper
Frequency of

caring for older
patients during
clinical
placements, n
(%)(ref: Almost

always)
Rarely or never -0.773 0.047 0.462 0.215 0.991 -0.817 0.055 0.442 0.191 1.019
Occasionally 0.252 0.784 1.287 0.212 7.815 -1.621 0.046 0.198 0.040 0.969
Perceived

gerontological
care climate in
the clinical
unit, n (%)(ref:
Very high
emphasis)

Moderate -1.067 0.087 0.344 0.101 1.168 -0.253 0.682 0.776 0.231 2.605
emphasis

High emphasis -2.313 0.001 0.099 0.026 0.377 -1.862 0.005 0.155 0.042 0.575
Daily duration

of socio-

emotional

communication

minutes), n

%) (ref: 230)

<15 -0.825 0.063 0.438 0.184 1.044 -1.399 0.002 0.247 0.100 0.610
15-30 -2.323 0.030 0.098 0.012 0.801 -2.270 0.036 0.103 0.012 0.864

Notes. Reference group: The Passive Responders; OR: Odds ratio; 95% Cl: 95% Confidence Interval.

Discussion

This study identified three distinct communication competence patterns among nursing students interacting with older
patients. Compared with previous studies that primarily examined overall communication competence [33] or identified
latent communication subgroups [34], the persona-based approach further characterized the defining features of each
pattern and offered an interpretable representation of learner heterogeneity. Even within the same clinical placement
context, nursing students exhibited different levels of communication competence when interacting with older patients.
These findings highlight the value of differentiated assessment and individualized approaches to communication
competence development in gerontological nursing education.

Persona representations highlighted distinct emphases in communication competence across the three patterns, ranging
from information sharing and basic interpersonal interaction to rapport building and more proactive communication [35,
36]. These findings suggest that communication competence among nursing students interacting with older patients
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comprises multiple interrelated competencies that can be expressed in different configurations, rather than reflecting a
simple linear accumulation of individual competencies [37]. Personas can help identify nursing students’ communication
strengths and developmental needs, providing a basis for more targeted educational support strategies [38]. Therefore,
communication education should be tailored to the characteristics of different communication competence patterns,
rather than adopting a one-size-fits-all approach.

The frequency of caring for older patients during clinical placements was significantly associated with nursing students’
communication competence patterns. This finding is consistent with previous evidence linking more frequent direct
interactions with older patients to greater communication self-efficacy, more positive attitudes, and stronger
gerontological nursing competence among nursing students[38—-40]. Frequent interactions provide opportunities to
practise interpersonal communication, adapt communication approaches to individual patient needs, and receive
feedback in authentic clinical contexts [38]. They can also facilitate a more comprehensive understanding of older
patients’ multidimensional needs, including physical, psychological, and social needs, and the integration of theoretical
communication knowledge into clinical practice [37, 38]. Therefore, providing nursing students with sustained
opportunities to interact with older patients could support experiential learning and the development of communication
competence in clinical practice.

The perceived gerontological nursing climate within clinical units was another factor associated with communication
competence patterns. This finding is consistent with previous research highlighting the important role of the clinical
learning environment in shaping nursing students’ learning outcomes [41].A supportive clinical learning environment can
provide opportunities for professional learning through positive role modelling by clinical educators, a collaborative team
culture, and organizational support, which can shape students’ communication behaviors and professional values [28,
42]. Such an environment can reinforce patient-centered communication behaviors [43] and support students’ confidence
in communicating with older patients [38]. Communication education for nursing students should extend beyond
classroom-based instruction to the clinical learning environment, where students can observe, practice, and receive
feedback on their communication behaviors. Therefore, clinical nursing education programs should provide a supportive
environment for the development of nursing students’ communication competence with older patients and support
clinical educators in modeling therapeutic communication skills.

Time spent in socio-emotional communication with older patients is an important component of nursing students’
communication learning during clinical placements. This finding is consistent with previous research showing that
opportunities for socio-emotional communication support therapeutic nurse—patient relationships, promote positive
interpersonal interactions, and contribute to the psychological and social well-being of older patients [44]. Unlike
communication focused primarily on nursing procedures and routine clinical tasks, socio-emotional communication
enables nursing students to engage with older patients’ life experiences, personal interests, and emotional concerns [37].
Such communication provides opportunities for students to recognize patients’ needs, respond to emotional cues, and
practice responsive communication that encourages patient participation in care. Therefore, nursing educators and
clinical mentors should incorporate structured opportunities for socio-emotional communication into clinical placements
to support the development of nursing students’ communication competence.

Limitations

This study has two limitations. First, it was conducted in a single hospital in the Guangxi Zhuang Autonomous Region,
China, and most participating nursing students were recruited from universities within the same region. Therefore, the
sample may not fully represent nursing students from diverse educational settings, limiting the generalizability of the
findings. Second, the cross-sectional design precludes causal inference regarding the relationship between
communication competence pattern membership and the identified associated factors. Future research should recruit
nursing students from multiple regions and institutions and use longitudinal designs to enhance sample diversity,
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examine the applicability of the identified communication competence patterns across educational settings, and clarify
temporal relationships between pattern membership and associated factors.

Conclusion

This study identified three distinct communication competence patterns among nursing students interacting with older
patients during clinical placements, with pattern membership associated with the frequency of caring for older patients,
perceived gerontological nursing climate, and time spent on socio-emotional communication. Persona-based
representations further characterized the distinct communication behaviors within each pattern, providing an
interpretable basis for differentiated communication education and targeted educational support during clinical
placements.
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Figure 1

Determination of the optimal number of clusters using the elbow method.
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Figure 2

Standardized communication competence dimension scores across three K-means clusters.
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Figure 3

Persona-based representations of communication competence patterns among nursing students during clinical
placements.
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