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Purpose: To identify latent classes of acute stroke patients with distinct experiences with the symptom clusters of depression, anxiety,
fatigue, sleep disturbance, and pain symptoms and assess, if the selected variables determine a symptom-cluster experience in acute
stroke patients.
Participants and Methods: A sample of 690 participants were collected from July 2020 to December 2020 in a cross-sectional
descriptive study. Latent class analysis was conducted to distinguish different clusters of acute stroke participants who experienced five
patient-reported symptoms. Furthermore, multinomial logistic regression was selected to verify the influencing indicators of each
subgroup, with selected socio-demographic variables, clinical characteristics, self-efficacy, and perceived social support as independent
variables and the different latent classes as the dependent variable.
Results: Three latent classes, named “all high symptom,” “high psychological disorder,” and “all low symptom,” were identified,
accounting for 9.6%, 26.3%, and 64.1% of symptom clusters, respectively. Patients in the “all high symptom” and “high psychological
disorder” classes reported significantly lower quality of life (F=40.21, p <0.05). Female gender, younger age, higher National Institutes
of Health Stroke Scale scores, and lower self-efficacy and perceived social support were risk factors associated with the “high
psychological disorder” class. Younger patients with lower self-efficacy and perceived social support were more likely to be in the “all
high symptom” class.
Conclusion: This study identified latent classes of acute stroke patients that can be used in predicting symptom-cluster experiences
following a stroke. Also, the ability to characterize subgroups of patients with distinct symptom experiences helps identify high-risk
patients. Focusing on symptom clusters in clinical practice can inspire us to create effective targeted interventions for subgroups of
stroke patients suffering from the same symptom cluster.
Keywords: pain, fatigue, sleep disturbance, anxiety, depression

Introduction
Stroke is one of the common chronic diseases that seriously threatens human health and is characterized by high
morbidity, recurrence, mortality, disability, and disease burden. Globally, stroke is currently the second leading cause of
death and long-term disability,1 with more than 400,000 survivors living with complications.2 There are about 7.5 million
stroke patients in China, increasing by an estimated 2.5 million people every year.3 About 75–80% of stroke survivors
have varying degrees of dysfunction, and the recurrence rate of the disease within 5 years is as high as 40.0%.4 The
WHO and Harvard University’s Global Burden of Disease Project introduced the concept of disability-adjusted life years
(DALYs),5 or the total healthy life years lost from morbidity to death. The project report shows that stroke DALYs rank
First among chronic diseases, suggesting a severe disease burden.

Stroke patients commonly experience symptoms of depression, anxiety, fatigue, sleep disturbance, and pain, collec-
tively known as psychoneurological (PN) symptoms, more often simultaneously rather than in isolation,6–8 which not
only impact stroke patients during their hospitalization but may also exist persistently at the stage of rehabilitation. The
prevalence rates of post-stroke depression, anxiety, fatigue, sleep disturbance, and pain after stroke have been reported as
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20.0–65.0%,9 24.8–33.8%,10 43.0–57.0%,11 30.1–46.5%,12 and 18.0–35.0%,13 respectively. Although often co-occurring,
these PN symptoms are usually diagnosed, treated, and managed separately. In addition, people experiencing concurrent
symptoms suffer poorer quality of life (QOL) than those with only one in other kinds of diseases.14 Thus, considering
symptoms as a cluster can assist clinical medical staff in taking more targeted interventions.15

Despite the rapid growth in the symptom cluster field, previous studies have mainly targeted patients with various
tumour types,16,17 chronic obstructive pulmonary disease (COPD),18 and heart failure.19 Although some advances have
been made regarding PN symptom clusters in stroke patients,20 it is still unknown to us which kinds of stroke patients are
prone to report a special PN symptom cluster. Furthermore, PN symptom studies in recent years on stroke patients have
limited generalizability due to small sample sizes.21 In addition, the ever-changing PN symptoms may be relatively more
diverse and critical during active treatment, such as during the acute phase. Thus, it may be helpful to discuss PN
symptoms using reliable patient-reported outcome measures in conjunction with latent class analysis (LCA) at the acute
phase.

The Theory of Unpleasant Symptoms (TOUS) includes three core concepts: symptoms, influential factors, and
performance.22 Symptoms are a multi-dimensional concept, including four common dimensions: intensity, timing,
distress, and quality. Each symptom and its dimensions can exist alone or in combination with other symptoms. Co-
occurrences exist in clusters, and their impact on individuals is far greater than that of individual symptoms. The
influencing factors mainly include physiological factors (such as age, gender, structural abnormalities, etc.), psycholo-
gical factors (emotional variables and cognitive variables), and environmental factors (social environmental factors and
physical environmental factors). The performance results include two aspects: functional activity and cognitive activity.
The more severe the symptoms, the worse the performance outcome, such as the lower QOL. The TOUS is suitable for
our research because it clearly defines the concept of symptom clusters, influencing factors, and outcomes of symptom
clusters.23

Hence, our research goals were to determine different subgroups of stroke patients with PN symptoms in the acute
phase; to assess differences in socio-demographic, clinical characteristics, self-efficacy, and perceived social support
among these subgroups; and compare the differences in QOL between latent symptom cluster classes.

Participants and Methods
Design and Participants
This was a cross-sectional descriptive study. Data collection was from July 2020 to December 2020. The inclusion
criteria were: (a) stroke diagnosed within 1 month prior, (b) ≥18 years old, (c) able to read and write independently and
participate in this research voluntarily. We excluded participants with additional tumours or severe diseases and those
who were unconscious, uncooperative, or had cognitive dysfunction.

Data Collection
The research was approved by the Ethical Committee of the First Affiliated Hospital of Zhengzhou University. Stroke
patients admitted to the hospital in the acute phase were recruited for this study in the neurology wards of the
comprehensive teaching hospital from July 2020 to December 2020. Data collection was completed by five post-
graduate nursing students who had received strict and unified training (eg, aims of the research, rule of confidentiality,
and assessing the quality of questionnaires). A pilot study was conducted 1 week before formal data collection to test
the feasibility. On the morning of the data collection day, informed consent were obtained from the eligible
participants. The five investigators conducted a face-to-face, one-to-one data collection method using the translated
Chinese version of the instruments. The survey sites were set in the meeting rooms of the neurology departments to
avoid interference. For bed-ridden patients, the surveys were conducted at their bedsides. The interviewers read and
explained some items for those participants who had difficulty understanding the questionnaire and checked for its
completeness. Clinical characteristics, including National Institutes of Health Stroke Scale (NIHSS) scores, Modified
Rankin Scale (mRS), and infarct size, were recorded according to medical records after getting permission from the
hospital.
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Sample Size
According to the principle of calculating sample sizes for cross-sectional descriptive studies, a sample 5–10 times the
number of independent variables was selected.24 Sample size was 690 taking into account the 10% dropout rate.

Measurements
Socio-Demographic and Clinical Characteristics
Socio-demographic variables, including age, gender, marital status, living situation, level of education, and place of
residence, were self-reported. Clinical characteristics, such as the NIHSS score and the mRS, were acquired from the
patients’ electronic medical records.

Numeric Rating Scale
The numeric rating scale (NRS) is a simple and realistic pain assessment method in clinical and scientific research.
Participants were asked to assign a number from 0 to 10 to their pain during rest and activity. The Cronbach’s α is 0.973
for the stroke patients.

Fatigue Severity Scale
The 9-item fatigue severity scale (FSS) is divided into fatigue experience, fatigue triggers, and interference with
everyday life. The final score of this 7-point Likert-type scale is the average of all item scores, with a higher score
indicating worse fatigue.25 A score greater than 4 was diagnosed as fatigue. The FSS is a reliable and valid
instrument that can be used to assess fatigue problem in Chinese patients.26 In this study, the Cronbach’s α was 0.928.

Hospital Anxiety and Depression Scale
The 14-item Hospital Anxiety and Depression Scale (HADS) is often used to assess the psychological status of patients
or diagnose anxiety and depression,27 and is divided into 7-item anxiety and depression subscales. The total score of the
4-point Likert-type scale is the summation of each subscale’s items. The score for each subscale was assessed as
negative, mild, moderate, and severe;27 the scale showed good psychometric properties in China.28 The Cronbach’s α of
our research was 0.907.

Pittsburgh Sleep Quality Index
The Pittsburgh Sleep Quality Index (PSQI) is a self-report scale to evaluate subjective sleep quality over the past half month.29

The scale comprises 19 self-rating items and five items assessed by medical staff. The PSQI score ranges from 0 to 21. In this
study, a total score <7 indicated good sleep, and a total score ≥7 was considered a sleep disorder. Chinese version of the PSQI
demonstrated good psychometric properties.30 The Cronbach’s α of our research was 0.895.

Self-Efficacy for Managing Chronic Diseases
The 6-item Self-Efficacy for Managing Chronic Diseases (CDSES) scale assesses an individual’s confidence in their
capability to handle fatigue, pain, mood problems, and other symptoms with self-management skills.31 The score of each
item is from 1 to 10, where 1 is “not at all confident,” and 6 is “totally confident.” The scale has demonstrated well
psychometric properties in Chinese patients,32 and the Cronbach’s α was 0.896.

Perceived Social Support Scale
The 12-item Perceived Social Support Scale (PSSS) assesses one’s support by family, friends, and others.33 The highest
score of this 7-point Likert-type scale is 84, and higher scores mean better perceived social support. The Chinese version
has presented impressive psychometric properties and the Cronbach’s α is 0.905 in stroke patients.34

Stroke Impact Scale
The 59-item Stroke Impact Scale (SIS) assesses strength, hand function, activities of daily living (ADLs), mobility,
communication, emotion, memory, and social participation, with higher scores indicating greater QOL.35 The Cronbach’s
α was 0.820 in our research.
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Statistical Analyses
Data analyses were conducted with SPSS 21.0 and Mplus 7.4. Descriptive analysis, variance analysis, chi-square tests,
and multiple logistic regression analysis were performed with SPSS 21.0, while LCA was carried out using Mplus 7.4.
All data were checked for normality, and statistical significance was established at p <0.05.

First, LCA was used to distinguish subgroups of acute stroke patients who experienced PN symptoms. The Akaike
information criterion (AIC), Bayesian information criterion (BIC), entropy, Lo-Mendell-Rubin adjusted likelihood ratio
test (LMRT), and bootstrapped likelihood ratio test (BLRT) were used to assess the optimal number of latent classes.36

AIC and BIC are the most important indicators to assess the best model; the smaller the value, the better the model.
Second, variance analysis and chi-square tests were chosen to test various socio-demographic and clinical variables
among different subgroups. Then, Multinomial logistic regression was selected to verify the influencing indicators of
each subgroup, with selected socio-demographic variables, clinical characteristics, self-efficacy, and perceived social
support as independent variables and the different latent classes as the dependent variable.

Results
Sample Characteristics
In total, 660 individuals completed the data collection effectively, providing a 95.65% questionnaire response rate
(Table 1). The participants were predominantly male (54.1%), younger (64.1%), married (89.1%), living in a rural area
(65.5%), and living with others (79.5%), with one-third of them having at least a junior high school diploma (34.1%).
The mean CDSES and PSSS scores were 41.70 (SD 16.65) and 50.54 (SD 13.86), respectively.

Identification of PN Symptom Clusters
Three subgroups of patients were identified with LCA indicators. Compared to other models, Model 3 was the best,
owing to smaller AIC and BIC values and the highest entropy value. LMRT (p <0.05) and BLRT (p <0.05) were
statistically significant for this model (Table 2). PN symptoms were classified into three latent classes, experienced by

Table 1 Characteristics of the Sample (N=660)

Variables Groups N(%)

Gender Male 357(54.1%)

Female 303(45.9%)
Age <65 423(64.1)

≥65 237(35.9)

Marital status Married 588(89.1)
Divorced or widowed 72(10.9)

Education Elementary school and below 126(19.1)

Junior high school 225(34.1)
Senior high school 201(30.4)

College degree and above 108(16.4)

Place of residence Rural area 432(65.5)
Town 228(34.5)

Living condition Living with others 525(79.5)

Living alone 135(20.5)
Infarct site Lift 273(41.3)

Right 339(51.4)

Both 48(7.3)
NIHSS score <4 366(55.4)

≥4 294(44.6)

mRS score 0~1 264(40.0)
2~3 396(60.0)

Abbreviations: mRS, Modified Rankin Scale; NIHSS, National Institute of Health Stroke Scale.
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9.6%, 26.3%, and 64.1% of patients (Figure 1). PN symptoms clusters were labelled according to scores of
depression, anxiety, fatigue, sleep disturbance, and pain. Clinically, pain, fatigue, sleep disturbance, depression,
and anxiety were high in Class 1, labelled the “all high symptom” class. Class 2 had a moderate level of pain,
sleep disturbance, and fatigue but a relatively high level of depression and anxiety; this group was labelled the “high
psychological disorder” class. At the same time, the scores of five symptoms were below in Class 3, labelled the “all
low symptom” class.

Socio-Demographic and Clinical Variables and Symptom Clusters
Age, gender, living condition, NIHSS score, PSSS score, and CDSES score were statistical significance between three
classes (Table 3), which were retained in the multinomial logistic regression. Predictors for the “high psychological
disorder” and “all high symptom” classes are demonstrated below.

Comparison of Class 1 versus Class 3: Younger age (less than 65 years), lower self-efficacy, and lower perceived
social support were risk factors for the “all high symptom” cluster compared to the “all low symptom” cluster (Table 4).

Table 2 Fit Indices of LCA for Psychoneurological Symptom Cluster

Class AIC BIC Entropy LMRT BLRT

Model 1 11,781.15 11,852.67 – – –
Model 2 10,332.32 10,480.89 0.864 0.001 0.001*

Model 3 10,134.84 10,362.30 0.801 0.002* 0.015*

Model 4 10,101.67 10,406.51 0.768 0.635 0.046*
Model 5 10,087.93 10,472.28 0.774 0.261 0.672

Note: * means p<0.05.
Abbreviations: AIC, The Akaike information criterion; BIC, Bayesian information criterion; LMR, Lo-Mendell-Rubin adjusted likelihood ratio test; BLRT,
bootstrapped likelihood ratio test.

Figure 1 Differences in the three symptom classes.
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Younger patients were more likely to be in Class 1 [odds ratio (OR)=1.505, 95% confidence interval (CI): 1.044–2.170].
In addition, patients with higher self-efficacy and perceived social support were less likely to be in Class 1.

Comparison of Class 2 versus Class 3: The indicators that can be used to distinguish and predict the “ high
psychological disorder” class were female (OR=2.124, 95% CI:1.243–3.629), younger age group (OR=1.781,95%
CI:1.297–2.445), higher NIHSS score (OR=1.338,95% CI:1.009–1.774), lower self-efficacy score (OR=0.633, 95%
CI:0.441–0.911), and perceived social support score (OR=0.690, 95% CI:0.538–0.886).

Table 3 Different in Socio-Demographic and Clinical Characteristics Among the Latent Classes (n=660)

Variables Class 1 (n=66) Class 2 (n=171) Class 3 (n=423) χ2(F) p

Gender Male 27 (41.0) 75 (43.9) 255 (60.2) 6.120 0.047*
Female 39 (59.0) 96 (56.1) 168 (39.8)

Age <65 42 (63.7) 105 (61.4) 276 (65.1) 10.938 0.027*

≥65 24 (36.3) 66 (38.6) 147 (34.9)
Marital status Married 60 (90.1) 141 (82.4) 387 (91.4) 3.491 0.175

Divorced or widowed 6 (9.9) 30 (17.6) 36 (8.6)

Education Elementary school and below 6 (9.3) 30 (17.5) 90 (24.0) 3.990 0.678
Junior high school 24 (36.3) 57 (33.3) 144 (34.0)

Senior high school 24 (36.3) 63 (36.8) 114 (26.9)
College degree and above 12 (18.1) 21 (12.4) 75 (15.1)

Place of residence Rural area 42 (63.6) 114 (66.7) 276 (65.2) 0.081 0.960

Town 24 (36.4) 57 (33.3) 147 (34.8)
Living condition Living with others 30 (45.5) 144 (84.2) 351 (82.9) 6.120 0.047*

Living alone 36 (54.5) 27 (15.8) 72 (17.1)

Infarct site Lift 27 (40.9) 60 (35.0) 186 (43.9) 8.555 0.073
Right 36 (54.5) 84 (49.1) 219 (51.7)

Both 3 (4.6) 27 (15.9) 18 (4.4)

NIHSS score <4 21 (31.9) 84 (49.2) 261 (61.7) 8.129 0.017*
≥4 45 (68.1) 87 (50.8) 162 (38.3)

mRS score 0~1 24 (36.4) 78 (45.7) 162 (38.3) 0.787 0.376

2~3 42 (63.6) 93 (54.3) 261 (61.7)
CDSES score 32.34±13.07 38.21±15.48 47.18±17.29 12.391 0.018*

PSSS score 42.82±13.27 35.29±11.30 55.28±16.50 16.290 0.002*

Note: * means p<0.05.
Abbreviations: mRS, Modified Rankin Scale; NIHSS, National Institute of Health Stroke Scale; CDSES, The Self-Efficacy for Managing Chronic Diseases; PSSS, Perceived
Social Support Scale.

Table 4 Predicting About Three Latent Classes of Psychoneurological Symptom Cluster

Models Predictors B (SE) Wald(χ2) P 95.0% CI for EXP(B)

Class 1 vs Class 3 Age 0.409(0.187) 4.790 0.029* 1.505(1.044–2.170)

CDSES −0.318(0.123) 6.660 0.010* 0.728(0.572–0.926)

PSSS −0.442(0.184) 5.756 0.016* 0.643(0.448–0.922)
Class 2 vs Class 3 Gender 0.753(0.273) 7.602 0.006* 2.124(1.243–3.629)

Age 0.577(0.162) 12.712 0.000* 1.781(1.297–2.445)

NIHSS 0.291(0.144) 4.083 0.043* 1.338(1.009–1.774)
CDSES −0.457(0.185) 6.076 0.014* 0.633(0.441–0.911)

PSSS −0.370(0.127) 8.482 0.004* 0.690(0.538–0.886)

Notes: Class 3 was used as the reference group; * means p<0.05. Age: 1 = ≥65 years old, 2 =<65 years old; Gender: 1 = male, 2 = female; Living condition: 1=Living with
others, 2=Living alone; NIHSS: 1=<4 score, 2=≥4 score; mRS: 1=0~1 score, 2=2~3 score; CDSES: according to the total scores: 1=0–3, 2=4–6, 3 =7–10; PSSS: according to
the total scores: 1 =12–36, 2 = 37–60, 3 =61–84.
Abbreviations: CI, confidence interval; OR, odds ratio.
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Differences in Quality of Life
QOL differences among different clusters are shown in Table 5. The results are consistent with expectations; the “all low
symptom” class had the best QOL scores, followed by the “high psychological disorder” and “all high symptom” classes.
Those in the “all low symptom” class showed better function and higher QOL than those in the “all high symptom” and
“high psychological disorder” classes.

Discussion
Identification of PN Symptom Clusters
Patients with acute stroke usually suffer from depression, anxiety, fatigue, sleep disturbance, and pain, resulting from
sudden stroke onset, invasive operation, change of environment, or concurrent complications. According to the core
concepts of TOUS, the more severe the symptoms, the worse the performance outcome, such as the lower QOL. As
a result, medical workers need to recognize different subgroups of PN symptoms and identify the predictors. Also, it is
necessary to compare the QOL among different clusters. However, very few studies have explicitly tested the influence of
socio-demographic variables, clinical characteristics, self-efficacy and perceived social support on symptoms patterns
among stroke patients,20 and none have studied the influence of such variants on PN symptom clusters. To our
knowledge, the current study is the first to explore PN symptom clusters and to examine the relationships between
symptom clusters and QOL in patients with stroke.

It is interesting to note that three relatively different classes of participants were determined, namely those who
showed low scores in all symptoms (64.1%), those who reported high depression and anxiety with low scores in other
symptoms (26.3%), and those who reported high levels of all five symptoms (9.6%). Other studies have identified
symptom clusters in breast cancer survivors, heart failure patients, colon cancer patients, and COPD patients. However,
the number and type of symptom clusters are quite different from previous studies. Wong’s study found that neuropsy-
chiatric symptom clusters in stroke and transient ischemia were divided into “behavioural problems cluster”, “psychosis
cluster”, “mood disturbance cluster”, and “euphoria cluster” using confirmatory factor analysis.20 Also, LCA classified
cancer patients with PN symptoms into “the all-high-symptom subgroup” and “all-low-symptom subgroup”.37

Differences among studies may be related to differences in demographic and clinical characteristics of the study
population, inclusion and exclusion criteria, and diseases and statistical methodology.

Factors Associated with Symptom Clusters
Younger patients (less than 65 years old) were more likely to be in the “high psychological disorder” as well as “all high
symptom” clusters. Younger stroke patients suffer from more serious PN symptoms than those in older patients, which is
in line with other studies.38,39 Because people in this age group bear many social responsibilities and family burdens,
such as raising families and career development, the damage caused by stroke to the patient’s body and spirit and the

Table 5 Differences in Quality of Life Scores Among the Latent Classes (N=660)

SIS Scores Class 1 Class 2 Class 3 F p

Strength 42.18±26.85 44.65±22.76 48.21±24.52 21.382 0.031*
Memory 62.07±23.74 64.14±19.40 74.26±20.17 30.175 0.006*

Emotion 50.73±18.78 45.82±17.09 58.83±19.05 18.034 0.037*

Communication 68.12±21.63 62.93±24.01 69.20±22.86 27.946 0.015*
ADL 37.16±25.08 39.37±23.19 42.37±23.10 15.253 0.042*

Mobility 40.45±30.27 42.12±30.83 44.87±31.32 2.082 0.525

Hand function 31.67±28.14 31.10±27.57 30.33±29.85 1.214 0.627
Social participation 31.72±21.07 33.47±20.81 37.61±23.48 22.825 0.029*

Total score 363.45±182.81 372.18±174.94 397.67±143.23 40.217 0.001*

Note: * means p<0.05.
Abbreviations: SIS, Stroke Impact Scale; ADL, activities of daily living.
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impact on the family and society are even more serious. In addition, female patients constitute a much larger percentage
than males in the “high psychological disorder” class, indicating that female sex is a risk factor for PN symptoms. Also,
a high NIHSS score was identified as an independent risk factor. This may be related to societal roles of females in the
family, excessive housework, rejection and discrimination in social status, and insufficient coping ability, which may
cause psychological disorders after a sudden heavy stroke.40 Thus, medical staff should pay more attention to younger
female stroke survivors with higher NIHSS scores who are more likely to have psychological health problems.

In addition, stroke patients with lower perceived social support are more likely to be in the “high psychological
disorder” and “all high symptom” classes, illustrating that higher perceived social support is a protective factor for PN
symptoms after acute stroke, which is in line with other studies.41 According to the stress buffer theory, social support
can buffer the adverse effects (eg, sudden stroke, self-care limitation, medical expenses) of the disease on patients and is
regarded as an important external factor in promoting physical, psychological, and social health of patients. Once there is
a decrease in perceived social support, PN problems will follow. This demonstrates the importance of devising economic
methods to help isolated patients maintain a stable social network.42

One of the findings was that low self-efficacy was a risk factor for PN symptoms in acute stroke. Some studies have
emphasized the significance of self-efficacy, such as self-regulatory mechanisms, in dealing with psychological
disorders.43 This finding is consistent with earlier reports.44 Other studies focusing on specific self-efficacy (eg, balance
and fall self-efficacy),45 have found a positive influence of these dimensions on QOL.46 Self-efficacy refers to the self-
confidence of an individual to complete a specific behaviour, which can improve the patient’s disease outcome by
regulating one’s behaviour, such as coping with bad emotions, reducing disease symptoms, and improving QOL.47 We
found that higher self-efficacy was more beneficial in alleviating PN symptoms. A higher level of self-efficacy can
effectively change some’s perception of the disease and improve psychological adaptation and the enthusiasm to
participate in rehabilitation, thereby alleviating symptoms. For this reason, intervention programs can be formulated
based on self-efficacy theory to increase patients’ confidence in coping with adverse health outcomes and negative
emotions in clinical nursing work.43

Symptom Clusters and QOL
It has been proven that patients with symptom clusters have more functional limitations and poorer QOL than those with few
or no symptoms. The results show that interventions to assuage elements of the symptom cluster may enhance stroke
patients’ QOL. Both pharmacological and non-pharmacological treatments have proved effective for pain, depression,
anxiety, post-stroke fatigue, and sleep disturbance. Pain after stroke can be treated using occupational and physical therapies
and medications.48 Post-stroke depression and anxiety, to a certain extent, can be relieved by medication and various other
methods, such as cognitive-behavioural therapy, physical activity, interpersonal therapy, psychotherapy, and deep
breathing.49 Psychotherapy, mindfulness-based stress reduction, antidepressant treatment, and exercises may relieve post-
stroke fatigue.49 Treatments for sleep disturbance after stroke include insomnia medicine, exercise, and acupuncture.50 An
intervention, such as physical activity, that can alleviate one symptom within the cluster may reduce other problems and
enhance functions and QOL of acute stroke patients. Focusing on symptom clusters in clinical practice can inspire us to
create effective targeted interventions for subgroups of stroke patients suffering from the same symptom cluster.

Implications for Nursing
This study is the first to use LCA to evaluate PN symptom clusters reported by acute stroke patients and explore whether their
self-efficacy, perceived social support, clinical characteristics, and socio-demographic variables were associated with
different groups. This study demonstrates great potential for nursing clinical practice and research. LCA is an experimental
analysis method that promotes the emergence of distinct data clusters due to similar dependent variables. Our outcomes are
beneficial evidence for medical workers to manage multiple symptoms to reduce the negative impact on patient outcomes.
Tranching stroke patients by symptom cluster will likely help stratify those considered a high-risk group facing worse
outcomes. To promote symptom management, it is essential to educate patients and their caregivers to identify symptom
clusters instead of one symptom. In the long run, self-management will be improved if patients and their caregivers recognize
that multiple symptoms can occur simultaneously and lead to worse outcomes compared with single symptoms.
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Limitations
There are some limitations to this study. First, this was a single-institution study. Most patients were middle-aged, male,
less educated, living in rural areas, and married, limiting the generalizability of these findings to individuals with similar
demographic characteristics. Also, due to financial and human resource constraints, we did not include all the PN
symptoms, such as cognitive impairment after stroke. Therefore, longitudinal studies should be designed to investigate
changes in PN symptom clusters at different treatment stages in the near future.

Conclusion
Three latent classes of PN symptoms reported by acute stroke patients were identified. Approximately 10% of the
participants experienced high levels of the five symptoms. Also, participants in the “all high symptom” class and “high
psychological disorder” class showed significantly lower QOL. These conclusions can give rise to the research and
implementation of targeted interventions for multiple symptoms simultaneously, which may facilitate patient outcomes,
such as QOL. Additionally, findings related to socio-demographic variables, clinical factors, self-efficacy, and perceived
social support may be utilized to distinguish high-risk patients suffering from high levels of the five symptoms and
promote tailored interventions.
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