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Objectives: To investigate the treatment compliance of patients with ischemic stroke to remote ischemic conditioning (RIC) and to determine the factors that influence compliance.

Methods: We conducted a retrospective study of patients with ischemic stroke who were treated with RIC. Treatment compliance was determined and analyzed in patients who had received 1 year of RIC training. Factors that influenced patient compliance were also determined using univariate and multivariate regression analyses.

Results: Between March 2017 and February 2018, 91 patients were recruited into this study. The mean (±SD) age was 57.98 ± 10.76 years, and 78 (85.7%) patients were male. The baseline Kolcaba comfort scale of patients with good compliance scores were higher than those with poor compliance. The scores of the four dimensions in the scale and the total score are as follows: physiological dimensions, 15.0 (12.0,17.0) vs 17.0 (13.0,19.0); psychological dimensions, 30.0 (25.0,34.0) vs 31.0 (27.0,35.0); sociological dimensions, 20.0 (18.0,24.0) vs 21.0 (18.0,23.0); environmental dimensions, 19.0 (12.0,24.0) vs 20.0 (17.0,22.0); and total points, 82.0 (69.0,94.0) vs 91.0 (78.0,98.0). the differences between the groups were significant (p < 0.05), except for the sociological dimensions. A history of hypertension, number of follow-ups, and the physiological, psychological, and environmental dimensions of the comfort scale were related to patient compliance, out of which the number of follow-ups (Adjusted OR = 2.498, 95% confidence interval (CI) 1.257–4.964) and the physiological discomfort (Adjusted OR = 1.128, 95% CI 1.029–1.236) independently influenced compliance (p < 0.05).

Conclusion: In patients with ischemic cerebrovascular disease who were treated with RIC, the number of follow-up visits and physiological discomfort associated with RIC treatment independently influenced patient compliance. Further studies are needed to investigate the RIC protocols and their corresponding nursing models.
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INTRODUCTION

Stroke is the second leading cause of death worldwide and the leading cause of death in countries such as China (1). Furthermore, ischemic stroke is the main subtype of stroke and accounts for 60–80% of all strokes (2). Treatment strategies for acute ischemic stroke (AIS) and its secondary prevention have been advanced significantly in the past decades; however, the prognosis of patients with AIS remains far from satisfactory. Therefore, effective adjuvant therapies for the treatment and secondary prevention of ischemic stroke are needed.

Remote ischemic conditioning (RIC), a non-invasive and easy-to-use method of physical therapy, which encompasses several cycles of ischemia/reperfusion training of an organ (e.g., limbs), confers protection to remote vital organs (3) and has been found to reduce recurrent strokes in patients with symptomatic intracranial artery atherosclerosis (4). It has also been found to improve cognitive function in patients with cerebral small vessel disease (5). Although its mechanism is not fully understood, studies have found that RIC could exert its protective effects immediately after the procedure, and this could last for 3–4 days with a 12-h unprotected interval (6). Therefore, RIC has been recommended for days or months, and previous clinical studies have reported protocols of RIC that range from once daily for 1 week to twice daily for 2 weeks, 6 months, and 1 year (7–9). For patients undergoing RIC for several months or years, compliance to RIC treatment is important to guarantee its protective effects. However, the compliance of patients with AIS to RIC treatment in real-world clinical practice and those factors that influence compliance remain unclear.

In this study, we aimed to investigate the compliance of patients with AIS who underwent repeated RIC for 1 year to RIC treatment and to determine the factors that influence compliance to RIC treatment.



METHODS


Study Design and Participants

This study was based on a prospective randomized controlled trial that investigated RIC in patients with AIS (registered on www.chictr.org.cn/index.aspx with ChiCTR1800014403). Patients with ischemic stroke who participated in the randomized trial between March 2017 and February 2018 and who received RIC were recruited into this study. The inclusion criteria were as follows: (1) age ≥18 years; (2) NIH Stroke Scale (NIHSS) score of 0–7; (3) patients who were expected to benefit from non-surgical treatment program; (4) preliminary ultrasound examination excluding extracranial and subclavian artery stenosis with clear intracranial artery stenosis; and (5) patients with stroke that occurred within 30 days. The exclusion criteria were as follows: (1) life expectancy of <12 months; (2) acute bleeding diathesis (platelet count <100,000/mm3), heparin received within 48 h resulting in abnormally elevated activated partial thromboplastin time (aPTT) levels above the upper limit of normal, current use of anticoagulant with international normalized ratio (INR) >1.7 or prothrombin time >15 s, current use of direct thrombin inhibitors or direct factor Xa inhibitors with laboratory tests having increased sensitivity (e.g., aPTT, INR, platelet count, ecarin clotting time, thrombin time, or appropriate factor Xa activity assays); (3) skin diseases or fractures of the upper limbs; (4) pregnancy; (5) incomplete or missing data; and (6) long-term plans to stay abroad during the research period.

The study protocol was approved by the Ethics Committee of Xuanwu Hospital, Capital Medical University (2018009). All participants or their legally authorized representatives provided written informed consent.



Interventions

All patients with AIS were treated according to physician's best judgment: aspirin alone (100–300 mg daily), clopidogrel alone (75 mg daily), or a combination of aspirin and clopidogrel, and antidiabetic or antihypertension when necessary. In addition, all patients received bilateral upper limb RIC, which was performed by an electric auto-control device (Patent No. ZL200820123637.X, China) (4) comprising five cycles of inflation and deflation for 5 min alternately, twice daily for 1 year, with an inflating pressure of 200 mmHg. RIC procedures were performed with the help of an assistant nurse in the hospital or their caregivers after they had been discharged from the hospital.



Data Collection

Data collected included demographic data, medical history, smoking history (smokers who have smoked continuously or cumulatively for 6 months or more in their lifetime and have smoked >100 cigarettes in the previous 30 days) and/or alcohol consumption (alcohol intake ≥50 ml [50 g] per month), baseline NIHSS score, modified Rankin Scale score, Barthel score, Kolcaba's general comfort questionnaire, baseline blood pressure and blood pressure during the follow-up period, blood lipid- and blood sugar-related indicators, visual analog scale for pain scores, and treatment compliance in patients with 1-year training. Treatment compliance was assessed by calculating the proportion of patients who completed the RIC treatment, which is in line with the regularity of the trial protocol according to the RIC treatment back-end data provided by the device software that collects data via a communication chip, with ≥80% indicating good compliance and <80% indicating poor compliance.



Statistical Analysis

Measurement data were expressed as mean ± standard deviation. An independent t-test was used to compare independent variables after testing for normal distribution, while Mann-Whitney U-test was used for non-normally distributed variables. Count data were described as frequency and percentage, and the chi-square test was used to compare the differences between the two groups. The status of patient compliance and the associated influencing factors were recorded and summarized. After all factors were compared between the groups, factors with p-values <0.05 were included in the multivariate logistic analysis. Multivariate logistic regression analysis (forward) was performed to detect the factors that influence compliance. All statistical analyses were performed using SPSS software, version 20.0 (SPSS, Inc., Chicago, IL, USA), and a p-value of <0.05 indicated significance.




RESULTS


Baseline and Demographic Characteristics

A total of 91 patients were included in the final analysis (Figure 1). Their baseline and demographic data are summarized in Table 1. The mean (±SD) age was 57.98 ± 10.76 years, and 78 (85.7%) patients were male. The Han people were the most predominant ethnic group, accounting for 91.2% (n = 83) of all patients. The educational level of the patients was predominantly junior high school (35.16%) and senior high school (21.98%). Patients whose income was <1,000 RMB accounted for 6.6%, 1,000–3,000 RMB accounted for 22.0%, 3,000–5,000 RMB accounted for 27.5%, 5,000–10,000 RMB accounted for 30.8%, and ≥10,000 RMB accounted for 13.2% of the patients.


[image: Figure 1]
FIGURE 1. Enrollment flowchart.



Table 1. Comparison of baseline data between the two groups.
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Most patients (83.52%) lived in urban areas. The method of medical payment was mainly medical insurance (71.43%). Most participants had chronic diseases, such as hypertension (63.74%), diabetes (36.26%), and hyperlipidemia (32.97%). Approximately 51.6% of the patients had a history of smoking, and 45.1% had a history of alcohol consumption. Patients with severe disease before enrollment into the study had poorer treatment compliance. Until 6 months after enrollment, patients with good compliance during the follow-up period had better blood sugar control. Comparisons of other baseline characteristics are shown in Table 1. No significant differences in all baseline characteristics were found between the two study groups (p < 0.05), except for the history of hypertension and number of follow-ups. Significant differences in compliance were noted (χ2 = 91.00, p < 0.001).



Total Score of Comfort and Scores in Each Dimension

The baseline comfort of the two groups of patients undergoing RIC treatment were compared, and the results showed that the baseline Kolcaba comfort scale of patients with good compliance scores were higher than those of patients with poor compliance, physiological dimensions, 17.0 (13.0,19.0) vs 15.0 (12.0,17.0); psychological dimensions, 31.0 (27.0,35.0) vs 30.0 (25.0,34.0); sociological dimensions, 21.0 (18.0,23.0) vs 20.0 (18.0,24.0); environmental dimensions, 20.0 (17.0,22.0) vs 19.0 (12.0,24.0); and total points 91.0 (78.0,98.0) vs 82.0 (69.0,94.0) (see Table 2). Differences between groups were significant (p < 0.05), except for the sociological dimensions.


Table 2. Comparison of the Kolcaba comfort scores in each dimension of the two groups.
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Factors Influencing RIC Treatment Compliance in Stroke Patients

Multivariate logistic regression analysis was performed to investigate the demographic sociological factors of the patients, pretreatment disease status of the patients, number of follow-ups, and influence of treatment comfort on patient compliance. The variables introduced into the equation were history of hypertension, number of follow-ups, and four dimensions of the comfort scale. The results show that the number of follow-ups [Adjusted OR = 2.498, 95% confidence interval (CI) 1.257–4.964] and physiological discomfort (Adjusted OR = 1.128, 95% CI 1.029–1.236) caused by RIC treatment are independent factors that influence patient compliance (Table 3).


Table 3. Multivariate logistic regression analysis of patient compliance.
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DISCUSSION

In this study, we found that in patients with ischemic stroke who received prolonged RIC treatment, the number of follow-ups during the study period was associated with patients' compliance to RIC, and the physiological discomfort related to RIC appears to decrease patients' compliance.

The results of this study showed that the number of follow-ups was positively correlated with patient compliance, and the number of follow-ups was an independent influencing factor of patient compliance. Several studies (10–13) have shown that patients' fear of the potential or actual adverse consequences or disappearance of symptoms can decrease patients' compliance. An effective way of solving the above problems is to communicate with patients to resolve their concerns and convey the rationale and importance of treatment; to elicit and solve specific problems, the above methods can be used to improve treatment compliance. In a long-term treatment study, this can be achieved by increasing the number of follow-ups and by regularly communicating with patients to solve their practical problems.

In this study, the number of follow-up visits was one of the independent factors that influenced patients' compliance to RIC therapy. Therefore, the number of follow-ups should be increased for patients receiving long-term RIC treatment, and at each visit, it is important to make enquiries regarding the patients' doubts and questions, to establish a good relationship with patients and their families, and to provide systematic and continuous health education to correct the patients' wrong attitudes and beliefs. Furthermore, with the rapid development of mobile devices and applications in the field of medicine, appropriate use of these novel techniques may increase communication with patients and this could improve their compliance.

The results of this study indicate that physiological discomfort is an independent influencing factor that reduces patient compliance. Comfort is a subjective sensation that comprises both physical and psychological dimensions (14). RIC treatment uses pressure to block blood flow, and this causes pain and numbness, which in turn leads to physiological discomfort. The duration of such discomfort affects the patient's psychological well-being, and this may influence patients' compliance to the RIC treatment, which not only affects the therapeutic effects of RIC but may also lead to drop-out in clinical research (15). Previous studies have shown that complexity, comfort, and duration of treatment programs influence patient compliance (16). Furthermore, the level of comfort had an increasing trend along with continuation of treatment, which indicates that as the test progressed over time, participants gradually adapted to the discomfort at the strongest pressure per cycle, although the discomfort still existed. Therefore, a more comfortable and equally effective RIC treatment protocol can improve the compliance of patients to RIC treatment.

Currently, numerous research teams are actively engaged in clinical transformation research because of the importance of RIC and its broad clinical application prospects (15, 17). However, the clinical transformation of RIC is still in its initial stages. To ensure that the clinical transformation of RIC achieves better results, an evidence-based supportive nursing process is necessary. Therefore, in future studies, researchers should comprehensively consider the patient's efficacy, comfort, compliance, and other factors, while choosing the optimal treatment dose, and improve the RIC nursing process accordingly, which will provide the basis for clinical implementation and scientific research of RIC.

This study has several limitations. First, this was a retrospective study that was based on a randomized controlled trial. This study design has an inherent limitation as we could only use the existing data for analysis. In the future, a prospective research will be necessary to evaluate more factors that may affect patient compliance to RIC treatment. Second, Kolcaba comfort scale is a subjective evaluation tool that may be limited by self-report biases; thus, the findings of this study should be interpreted with caution. In addition, the sample size was small, and some known and unknown factors may have influenced the results. Therefore, larger studies are needed to confirm these results. Finally, our study only focused on patients' factors, and whether their family and social support influenced compliance to RIC treatment needs further investigation.

In conclusion, in patients with ischemic cerebrovascular disease who were treated with RIC, the number of follow-up visits and the physiological discomfort associated with RIC were independent influencing factors of patient compliance. Further studies are needed to confirm these results and determine appropriate RIC protocols and their corresponding nursing models.
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