
O R I G I N A L  R E S E A R C H

An Evidence-Based Nursing Intervention Decreases 
Anxiety, Depression, Sleep Quality and Somatic 
Symptoms of Patients with Acute Ischemic Stroke
Wen-Juan Gao1,*, Wen-Juan Bao2,*, Su-Juan Sun3

1Neurology, Hebei General Hospital, Shijiazhuang City, Hebei 050051, People's Republic of China; 2Department of Hepato-Biliary-Pancreatic Surgery, 
Hebei General Hospital, Shijiazhuang City, Hebei, 050051, People’s Republic of China; 3Nursing Department, Hebei General Hospital, Shijiazhuang 
City, Hebei, 050051, People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Su-Juan Sun, Nursing Department, Hebei General Hospital, 348 Heping West Road, Xinhua District, Shijiazhuang City, Hebei 
Province, 050051,People’s Republic of China, Tel +86 0311-85988114, Fax +86 85988318, Email ss_juan@163.com 

Purpose: This study aimed to explore the effects of evidence-based nursing (EBN) intervention on anxiety, depression, sleep quality 
and somatic symptoms of patients with acute ischemic stroke (AIS).
Methods: The eligible AIS patients were randomized into the intervention group and control group in a 1:1 ratio. Patients in both 
groups received routine nursing care. On the basis of routine nursing, patients in the intervention group also received EBN. Self-rating 
anxiety scale (SAS), self-rating depression scale (SDS), Pittsburgh Sleep Quality Index (PSQI), and the Patient Health Questionnaire- 
15 (PHQ-15) were used to assess patients’ anxiety, depression, sleep quality, and somatic symptoms at baseline (T0) and 6 months 
after intervention (T1), respectively.
Results: There was no difference in SAS, SDS, PSQI, and PHQ-15 scores at T0 between the 2 groups (all P > 0.05). Comparing to the 
control group, the intervention group had significantly lower SAS and SDS scores at T1 (P = 0.002, P < 0.001, respectively). The SAS 
and SDS score changes (T1-T0) were more evident in the intervention group than in the control group (all P < 0.001). No difference of 
PSQI or PHQ-15 score between the 2 groups was observed at T1. However, the PSQI and PHQ-15 score changes were more evident in 
the intervention group than in the control group (P = 0.044 and P = 0.007, respectively).
Conclusion: EBN invention significantly improved anxiety, depression, sleep quality and somatic symptoms of patients with AIS.
Keywords: stroke, outcome, stroke aftercare, evidence-based nursing, post-stroke complications, somatic dysfunction, emotional 
distress

Introduction
Stroke is the second-most cause of mortality worldwide, and there are about 2.5 million new stroke cases occurring in 
China each year.1,2 The leading subtype of stroke is acute ischemic stroke (AIS), which is triggered by cerebral ischemia, 
leading to the dysfunction of brain vascular components.3 It has been reported that a large number of AIS patients faced 
serious post-stroke complications such as depression and anxiety after stroke.2 Given its great incidence following stroke, 
stroke-induced PTSD may be a substantial new risk factor for recurrent stroke, which is also rather prevalent.4 These 
post-stroke complications can adversely affect stroke clinical outcomes, increase the risk of functional dependence and 
reduce the quality of life (QOL).5 Depressive feelings and a lack of self-efficacy in the rehabilitation process are linked to 
a poor level of physiotherapy effectiveness6 Therefore, effective management to reduce post-stroke complications in AIS 
patients is essential.

Biopsychosocial factors, such as a patient’s age, gender, and time since the onset of stroke, as well as socioeconomic 
status and the effectiveness of formal and informal care, appear to be the most important areas of study in post-stroke 
rehabilitation. This is because the factors that affect a patient’s recovery after a stroke can differ greatly from person to 
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person. As a result, bio-psychosocial assessment of patients and evidence-based nursing interventions is essential to their 
recovery.

In recent years, evidences from previous studies have indicated that the specialized nursing care contributed to the 
improvement of post-stroke depression and anxiety.2,5 For example, Verberne et al found that nurse-led stroke aftercare, 
which included the procedures such as psychoeducation, cognitive and emotional screening, and specialist care, showed 
beneficial for emotional well-being in comparison to care-as-usual.5 Zhang et al2 demonstrated that a newly designed 
intensive caregiver education program conducted by nurses could effectively reduce anxiety and depression in patients 
with AIS.

Evidence-based nursing (EBN) intervention is a nursing strategy that uses credible scientific research results as 
evidence in combination with patient needs to implement patient care, providing patients with personalized nursing 
services.6,7 EBN has been widely applied in clinical practice and makes great progress in the management of diseases 
such as chest pain,8 postpartum depression6 and acute coronary syndrome.9 For stroke, previous studies have shown that 
using EBN theories could reduce the morbidity and mortality associated with stroke.10,11

Based on previous research results on post-stroke depression and anxiety, we hypothesized that EBN might have 
benefits on improving psychiatric outcomes of patients with AIS. Thus, we established an EBN team which composed of 
the head nurse and the nurses in charge of the Department of Neurology in our hospital. We aimed to explore the effects 
of EBN intervention on anxiety, depression, sleep quality and somatic symptoms of patients with AIS.

Methods
Patients
This prospective single-center study was approved by the Ethics Committee of Hebei General Hospital (Ethical 
Committee Decision number 13.01.2020/19-218) in accordance with the Declaration of Helsinki. All participants written 
provided informed consent before participating in the study.

The inclusion criteria for AIS patients included (1) first diagnosed as AIS through transcranial computed tomography 
(CT) and magnetic resonance angiography (MRI) examinations; (2) aged within 50–85 years old; (3) with the ability to 
complete the questionnaire evaluation independently; (4) had at least one caregiver in their family; (5) voluntary to 
cooperate with the study evaluation.

The exclusion criteria were as followed: (1) with evidence of hemorrhagic stroke; (2) secondary AIS; (3) cognitive 
impairment; (4) uncontrolled concomitant diseases such as significant heart or lung dysfunction.

The eligible patients were randomized into the intervention group and control group in a 1:1 ratio. A thorough 
randomization technique was used to generate the patient allocation sequence by performing the online Research 
Randomizer Program (www.randomizer.org). The allocation of patients was performed by an independent nurse. 
Researchers involved in the data collection and analysis were blind to the group allocation.

Nursing Intervention
Patients in both groups (the intervention and control groups) received routine nursing care including health education, 
rehabilitation training, psychological counseling and close observation of patient’s condition. The treatment was 
governed by protocols, and it was uniform across all sites. Both the length of time spent on the intervention and the 
way it was carried out were identical for each individual patient. The therapy process was provided by multidisciplinary 
teams led by a consultant psychiatrist. In addition to psychiatrists and psychologists on these teams were social workers 
and nurses. The nursing supervisor and psychologist in each department kept a close check on the quality of this study 
the rest of the time because it was a clandestine study. On the basis of routine nursing, patients in the intervention group 
also received EBN. The procedure of evidence-based nursing was as followed:

Question Proposing
(a) How to effectively improve the patient’s depression, anxiety, sleep quality and somatic symptoms after stroke;
(b) How to implement effective psychological suggestion for patients with stroke;
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(c) How to improve the patient’s post-stroke nursing effect.

Evidence-Based Method
Relevant stroke nursing literatures were collected through databases such as PubMed, Web of Science and CNKI. Search 
terms included stroke, depression, anxiety, etc. Excluded were research studies conducted without statistical analysis, 
nursing methods lacking accuracy, and indicators without review. Then, the relevant data were discussed by EBN team to 
obtain nursing evidence.

Evidence-Based Support
The same number of sessions was given to each patient. In every given six-month period, psychotherapy was performed. 
The same treatment protocol was implemented, which covers three aspects as follows.

(a) Emotional nursing: Instrumentation and evaluation of emotional reactivity We evaluated three important char-
acteristics of emotional reactivity: subjective emotional experience, facial expression, and physiological response. 
EBN was delivered by multidisciplinary teams under the guidance of a consultant psychiatrist. These teams 
included psychiatrists, nurses, psychologists, occupational therapists, psychotherapists, family therapists, and 
social workers. The frequency of trips to PTSD-specific clinics was used to gauge the effectiveness of the 
psychotherapy for the condition. In every given six-month period, psychotherapy was categorized as zero visits, 
one to three visits, or minimally adequate treatment duration when the number of visits ranged from one to three. 
According to the patient’s personality, family, and psychological characteristics, psychological intervention was 
conducted. Several randomized controlled studies have confirmed that emotional nursing can reduce the level of 
negative emotion after stroke.12 Emotional nursing is a systematic nursing scheme under the theory of traditional 
Chinese medicine. It can transfer the patient’s attention of the disease to good external conditions, urge the patient 
to maintain a good state of mind, establish confidence to overcome the disease and improve patient compliance.12 

Emotional nursing was given to the patients once a week in the hospital and discharge stages. Each therapy was 
60 min in duration through face-to-face communication.

(b) Caregiver education: caregiver education was given within 7 days after the patient’s hospitalization. The educa-
tion consisted of the following topics: first, the patients’ caregivers were taught to know the basic knowledge of 
stroke, which included risk, causes, symptoms, therapies, drug side effects and managements of stroke; second, 
the caregivers were taught necessary skills to help patients perform daily rehabilitation training; third, the 
caregivers were taught the methods to help patients manage stress, anxiety, depression, and other unstable 
moods; fourth, the caregivers were taught the importance of family members in assisting rehabilitation of the 
patients and how to establish effective communication with patients; finally, the caregivers were taught about 
healthy diet and appropriate method for feeding, in order to increase the food appetite of patients.

(c) Early rehabilitative training: the patients were encouraged to implement early rehabilitation when they were in 
stable conditions. At first, passive movements in bed were performed. Then, short distances walking, indepen-
dently urinate, climb stairs, etc. were encouraged to be performed in order to gradually improve the patient’s 
ability to take care of themselves.

Instruments
Anxiety was measured by Zung’s self-rating anxiety scale (SAS), which includes 20 items using a 4-grade scoring 
method with a maximum score of 100 points.13,14 Usually, SAS score has the 4 categories: no anxiety (<50), mild anxiety 
(50–59), moderate anxiety (60–70) and severe anxiety (>70). A greater score indicates the higher degree of anxiety.13

Depression was measured by Zung’s self-rating depression scale (SDS). The SDS also employs a 4-grade scoring 
method with a maximum score of 100 points.14 A higher SDS score indicates a severe depression, which was classified 
as: <50, no depression; 50–59, mild depression; 60–70, moderate depression; >70, severe depression.15
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The sleep quality was measured by Pittsburgh Sleep Quality Index (PSQI). PSQI, an 18-item questionnaire with 7 
subscales, is the most commonly used instrument to assess the subjective sleep quality. Each subscale of PSQI has a 
score of between 0 and 3, with a total score of 0–21. A higher score reflects poorer sleep quality.16

Somatic symptoms of patients were measured by the Patient Health Questionnaire-15 (PHQ-15), which comprises 15 
most typical somatic complaints in primary care. Each item is scored from 0 to 2, with a higher score indicating more 
severe somatic symptoms.17

The above questionnaires/scales were performed at baseline (T0, pre-intervention) and six months after T0 (T1). All 
questionnaires and scales were completed by patients themselves independently or with the assistance of their caregivers.

Statistical Analysis
The data in this study were analyzed by the SPSS (version 22.0). The categorical data were described as numbers 
(percentages) and compared using the χ2 test or Fisher’s exact test. The quantitative data were described as mean ± 
standard deviation (SD) and compared using the t-test between 2 groups. Analysis of normal distribution was performed. 
Data with normal distributions were analyzed by parametric tests, whereas data with non-normal distributions were 
analyzed by non-parametric tests. A p-value <0.05 considered as statistically significant.

Results
From January 2020 to September 2021, a total of 178 patients with AIS were screened for eligibility, and 60 patients did 
not meet inclusion criteria and were excluded. Subsequently, the remaining 118 patients were randomized at a ratio of 1:1 
into the intervention group (n = 59) and the control group (n = 59). In the intervention group, 3 patients withdrew, 
including 2 losses to follow-up (3.39%) and 1 relapses or deaths (1.69%), leaving 56 patients (94.92%) that completed 
the 6-month follow-up. In the control group, 5 patients withdrew including 4 losses to follow-up (6.78%) and 1 relapses 
or deaths (1.69%), leaving 54 patients (91.53%) completed the entire study. Finally, 56 patients of intervention group and 
54 patients of control group were included in the final analysis.

The mean ages of patients in the intervention group and control group were 64.07 ± 9.02 and 64.63 ± 8.20, 
respectively (P = 0.734). The male/female ratios were 25/31 in the intervention group and 25/29 in the control group 
(P = 0.865). There was no difference in SAS, SDS, PSQI, and PHQ-15 scores at T0 between the 2 groups (all P > 0.05). 
The baseline characteristics of the 2 groups are shown in Table 1.

As shown in Figure 1, patients in the intervention group had significantly lower SAS scores measured at T1 than 
those in the intervention group (P = 0.002). The SAS score change (T1-T0) was also decreased in the intervention group 
compared with the control group (P < 0.001, Figure 1B). According to the SAS scores at T0, patients were divided into 2 
subgroups (patients with and without anxiety at T0). For patients with anxiety at T0, SAS scores were evidently reduced 
from T0 to T1 in the intervention group compared with the control group (P < 0.001, Table 2). For patients without 
anxiety at T0, the SAS score change in the intervention group was not significantly different from that in the control 
group (P = 0.316, Table 2).

Comparing to the control group, the intervention group had significantly lower SDS scores at T1 (P < 0.001, 
Figure 2A). The SDS score change was more evident in the intervention group than in the control group (P < 0.001, 
Figure 2B). According to the SDS scores at T0, patients were divided into 2 subgroups (patients with and without 
depression at T0). The SAS scores were evidently reduced (T1-T0) in the intervention group compared with the control 
group in both subgroups of patients. Our data indicated that EBN was effective in reducing depression in AIS patients 
with and without depression at baseline.

No difference of PSQI scores between the intervention group and the control group was observed at T0 and T1 (all P 
> 0.05) (Figure 3A). However, the PSQI score change was more evident in the intervention group than in the control 
group (P = 0.044, Figure 3B). As for somatic symptoms assessed by PHQ-15, the score in the intervention group was not 
significantly different from that in the control group at T0 and T1, while the PHQ-15 score change (T1-T0) was more 
significant in the intervention group (P = 0.007, Figure 4).
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Discussion
Although the survival rate of AIS has been markedly improved by AIS therapies in recent years, the number of patients 
suffered from post-stroke complications such as anxiety and depression was not reduced significantly.2 In this study, we 
found that EBN intervention could improve anxiety, depression, sleep quality and somatic symptoms of patients with 
AIS. Our results provided a new strategy to manage post-stroke complications.

EBN is developed on the basis of evidence-based medicine, which is formed by 3 factors: selection of the best 
research basis, consideration of the patient’s needs, and improvement clinical experiences and skills of the nurses.18 

Currently, EBN has become an important clinical nursing method.19 Based on the EBN theory, we first established an 
EBN team, and each team member was trained to improve the evidence-based ability. Then, we collected a large number 
of valuable studies, and summarized the evidence-based points to form a nursing plan. From previous studies, we found 
that emotional nursing based on the theory of traditional Chinese medicine could transfer the patient’s attention of the 
disease to good external conditions, urge the patient to maintain a good state of mind, establish confidence to overcome 
the disease and improve patient compliance.12 Several randomized controlled studies have confirmed the important role 
of emotional nursing to improve the cognitive function and reduce anxiety and depression after stroke.12 Thus, emotional 
nursing was put into our EBN intervention plan. It has been reported that about 3.5 million individuals with stroke 
received care from their caregivers.20,21 Caregivers are important to improve stroke patients’ medical and rehabilitation 

Table 1 Baseline Characteristics of Patients

Characteristics Intervention Group (n=56) Control Group (n=54) p-value

Age, years 64.07 ± 9.02 64.63 ± 8.20 0.734
Gender, n(%) 0.865

Male 25 (44.64) 25 (46.30)

Female 31 (55.36) 29 (53.70)
Smoking, n(%) 18 (32.14) 21 (38.89) 0.460

Lesion location, n(%) 0.833

Left hemisphere 27 (48.21) 24 (44.44)
Right hemisphere 20 (35.71) 19 (35.19)

Both hemispheres/brainstem/unknown 9 (16.07) 11 (20.37)
PSQI score 15.16 ± 3.97 15.06 ± 3.39 0.882

PHQ-15 score 16.57 ± 5.56 16.48 ± 5.26 0.931

SAS score 55.83 ± 10.01 58.79 ± 9.98 0.124
Anxiety by SAS score, n(%) 40 (71.43) 45 (83.33) 0.136

SDS score 58.91 ± 10.82 62.28 ± 8.44 0.072

Depression by SDS score, n(%) 42 (75.00) 46 (85.18) 0.182

Abbreviations: PSQI, Pittsburgh Sleep Quality Index; PHQ-15, Patient Health Questionnaire-15; SAS, self-rating anxiety scale; SDS, self- 
rating depression scale.

Figure 1 The results of SAS scores in patients with acute ischemic stroke. (A) Mean SAS score at each visit; (B) SAS score change from T0 to T1. Data are reported as 
mean ± SD. 
Abbreviations: T0, baseline; T1, 6 months after baseline; SAS, self-rating anxiety scale.
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outcomes.21 Several studies showed that caregivers of stroke patients also faced many psychological problems such as 
depression, anxiety and exhaustion.22 As mood and behavior changes in caregivers dramatically affecting the outcomes 
of stroke patients,23 the education care programs for caregivers seem to be important. Zhang et al found that the intensive 
caregiver education program effectively reduced cognitive impairment, anxiety and depression in patients with AIS,2 

Figure 2 The results of SDS scores in patients with acute ischemic stroke. (A) Mean SDS score at each visit; (B) SDS score change from T0 to T1. Data are reported as 
mean ± SD. 
Abbreviations: T0, baseline; T1, 6 months after baseline; SDS, self-rating depression scale.

Figure 3 The results of PSQI scores in patients with acute ischemic stroke. (A) Mean PSQI score at each visit; (B) PSQI score change from T0 to T1. Data are reported as 
mean ± SD. 
Abbreviations: T0, baseline; T1, 6 months after baseline; PSQI, Pittsburgh Sleep Quality Index.

Table 2 Subgroup Analyses of SAS and SDS Scores

Items Intervention Group 
(n=56)

Control Group 
(n=54)

p-value

Based on SAS scores

Patients with anxiety at T0, n(%) 40 (71.43) 45 (83.33)

SAS score (T1) 52.60 ± 9.62 57.96 ± 8.65 0.008
SAS score change (T1-T0) −7.90 ± 4.79 −3.78 ± 3.01 <0.001

Patients without anxiety at T0, n(%) 16 (28.57) 9 (16.67)

SAS score (T1) 38.19 ± 3.88 39.44 ± 5.81 0.523
SAS score change (T1-T0) −6.00 ± 2.85 −4.67 ± 3.57 0.316

Based on SDS scores
Patients with depression at T0, n(%) 42 (75.00) 46 (85.18)

SDS score (T1) 56.72 ± 9.26 63.52 ± 9.27 0.001

SDS score change (T1-T0) −8.00 ± 4.42 −0.87 ± 4.81 <0.001
Patients without depression at T0, n(%) 14 (25.00) 8 (14.82)

SDS score (T1) 38.00 ± 4.94 43.17 ± 4.35 0.034

SDS score change (T1-T0) −7.59 ± 5.59 −2.17 ± 3.43 0.038

Abbreviations: SAS, self-rating anxiety scale; SDS, self-rating depression scale.
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emphasizing the significance of caregiver education for AIS patients. Based on these evidences, caregiver education was 
also put into our EBN intervention plan.

Excitingly, in the present study, we found that our EBN invention significantly improved anxiety, depression, sleep 
quality and somatic symptoms of patients with AIS, compared with routine nursing. Evidences indicated that psycho-
logical disorders including anxiety and depression might affect more than 50% of AIS patients, which were associated 
with poor QOL of AIS patients.2 In this research, SAS and SDS scores were employed to evaluate the severity of anxiety 
and depression at baseline and follow-up. We found that the SAS score change (T1-T0) was significantly decreased in the 
intervention group compared with the control group, mainly occurring in patients with anxiety at T0. The SDS score 
change was also more evident in the intervention group than in the control group regardless of the status of depression at 
T0. The above results were similar to previous reports that an effective nursing intervention alleviated depression and 
anxiety after stroke.2,5 PSQI and PHQ-15 scores were used in this study to assess sleep quality and somatic symptoms of 
patients. Correspond to the SAS and SDS changes, EBN intervention also resulted in significant PSQI score and PHQ-15 
score changes compared with routine nursing. Sleeping problems are an important manifestation of anxiety and 
depression.24,25 Our EBN invention to reduce anxiety and depression might contribute to the improvement of sleep 
quality. In our EBN intervention, we also used an early rehabilitative training to improve patients’ somatic symptoms. A 
link of anxiety and depression symptoms and somatic symptoms has been established in the previous studies.26 Thus, the 
strategy to improve somatic symptoms also helps reduce anxiety and depression.

The presence of cognitive impairment or depression can significantly hinder the rehabilitation process and alter its 
final result, making evidence-based nursing care for patients with co-occurring mood disorders critical. Physical and 
emotional well-being, as well as acceptance of one’s condition and a belief in one’s own ability to recover, were all 
included in this study when evaluating the benefits of EBN. Pain was also evaluated as a secondary outcome. Results 
show that a patient’s mental health at the time of admission is a powerful indicator of how well he or she would recover 
functionally and psychologically.27 Screening for mood disorders, low self-acceptance, and low self-efficacy can all be 
easily detected using simple screening measures in the earliest stages of rehabilitation.28 With therapeutic treatments, all 
of the above traits can be altered. Stroke patients’ sense of self-efficacy is still being overlooked far too often. 
Medication-based and medically supervised physiotherapy has become increasingly popular. At each level of post-stroke 
rehabilitation, it is feasible to establish a number of exercises and tasks.

Rehabilitation centers, hospitals, and nursing homes that treat stroke patients must promote patients’ sense of self- 
efficacy in their treatment plans. As part of their policy, they must ensure that nurses have the chance to teach patients 
about self-efficacy as well as practice and share their own experiences with other patients. Routine self-efficacy testing 
upon admission to a rehabilitation facility appears to be more significant than testing for depression.29 When it comes to 
depression, medication is typically the quickest fix, but this robs individuals of their ability to take charge of their own 
mental health. Increasing self-efficacy in the rehabilitation process, in our opinion, should be given top priority because it 
is quite likely that improvement in the functional condition would lead to a decrease in depressive symptoms.30 

Figure 4 The results of PHQ-15 scores in patients with acute ischemic stroke. (A) Mean PHQ-15 score at each visit; (B) PHQ-15 score change from T0 to T1. Data are 
reported as mean ± SD. 
Abbreviations: T0, baseline; T1, 6 months after baseline; PHQ-15, Patient Health Questionnaire-15.
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Psychologically, this is preferable because the change is directly linked to the patient’s own activities and not to the use 
of any psychoactive substances.

The present study has several limitations: First, this study was carried out in a single center with small sample size. A 
multi-center with a larger sample is needed to confirm the conclusions of this study. Second, the follow-up duration of 
this study was only 6 months, which was relatively short. Thus, the long-term benefits of our EBN intervention on 
anxiety, depression, sleep quality and somatic symptoms in AIS patients were unclear. Third, only SAS and SDS scales 
were used to evaluate the severity of anxiety and depression in this study. Questionnaires such as Hospital Anxiety and 
Depression Scale (HADS) were also needed to confirm our conclusions.

Conclusions
In conclusion, we reported a positive impact of a 6-months EBN intervention on post-stroke complications of AIS 
patients. We demonstrated that EBN invention has the potential to significantly improve anxiety, depression, sleep quality 
and somatic symptoms of patients with AIS.
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