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Value of 6-minute walking in rehabilitation therapy of patients with chronic heart failure
ZHOU Xiao-qin，GONG Ze-hui, PENG Yu-jie//Department of Rehabilitation, Three Gorges Central Hospital of Chongqing, Chongqing, 404000, China
Abstract: Objective: To explore value of 6-minute walking in rehabilitation therapy of patients with chronic heart failure (CHF). Methods: A total of 78 CHF patients were selected from department of geriatrics of our hospital. They were randomly and equally divided into 6min walking test (6MWT) group (received 6-min walking training based on routine treatment, twice/d) and routine treatment group. After six weeks, 6min walking distance (6MWD), heart rate and left ventricular ejection fraction (LVEF) were compared between two groups before and after treatment. Results: After six weeks, there were significant improvements in related indexes in both groups, P<0.05 all; compared with routine treatment group, there were significant increase in 6MWD [(307.6±39.3) m vs. (503.4±44.4) m] and LVEF [(45.3±17.9) % vs. (58.7±19.2) %], and significant decrease in heart rate of recovery period after 6MWT [(73.3±2.9) times/min vs. (65.7±2.1) times/min] in 6MWT group, P<0.05 all. Conclusion: Six-minute walking can significantly improve symptoms of heart failure and enhance exercise tolerance, and it possesses important value for recovery of heart function in these patients. 
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6分钟步行在慢性心力衰竭患者康复治疗中的价值/周小琴, 龚泽辉, 彭妤婕//重庆三峡中心医院康复科，重庆 404000

摘要:目的：探讨6分钟步行在慢性心衰（CHF）患者康复治疗中的价值。方法：选择我院老年科78例CHF患者，随机分成6min步行试验(6MWT)组(在常规治疗的基础上进行6分钟步行训练，2次/d)和常规治疗组，每组39人。6周后，比较两组治疗前后6min步行距离（6MWD）、心率及左室射血分数（LVEF）。 结果：6周后，两组相关指标均有所改善（P均<0.05）；与常规治疗组比较，6MWT组6MWD[(307.6±39.3)m比(503.4±44.4)m]、LVEF[（45.3±17.9）%比（58.7±9.2）%] 显著增加，6MWT后恢复期心率[(73.3±2.9) 次/min比(65.7±2.1) 次/min]显著降低（P均<0.05）。结论：6分钟步行可以显著改善患者心力衰竭症状，增强运动耐力，对患者恢复心功能有重要价值。
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Heart failure is main clinical manifestation of end-stage and main cause of death for most cardiovascular diseases. A study indicated that exercise can reverse pathological changes of skeletal muscle, increase oxidative metabolism capacity of skeletal muscle, and it possesses very good effect for improving clinical symptoms in patients with heart failure [1]. There were researches reporting that 6min walking test (6MWT) was a simple, safe sub-maximal exercise test with good repeatability [2-4]. The present study applied 6MWT in rehabilitation therapy of patients with heart failure, the result indicating that 6MWT possesses important value for recovery of heart function in these patients. It is reported as below. 

1. Data and methods

1.1 General data

    From Sep 2009 to Mar 2012, a total of 78 patients with chronic heart failure (CHF) from geriatrics ward of our hospital were enrolled, and all signed informed consent. Exclusion standards: Unstable angina pectoris; acute myocardial infarction; complicated with severe liver or renal dysfunction or severe primary diseases of hematopoietic system and nervous system; patients with pulmonary diseases, limb movement disorder or imbalance; patients who were not willing to accept the study. 

    Among the 78 CHF patients, there were 45 males and 33 females with age 48~76 (67.4±8.5) years. According to New York heart association (NYHA) classification, there were five cases of class Ⅰ, 34 cases of class Ⅱ, 32 cases of class Ⅲ and seven cases of class Ⅳ. They were randomly and equally divided into 6MWT group and routine treatment group. In 6MWT group, there were 23 males and 16 females with age (66.7±9.1) years, two cases of NYHA class Ⅰ, 16 cases of NYHA class Ⅱ, 17 cases of NYHA class Ⅲ and four cases of NYHA class Ⅳ. In routine treatment group, there were 22 males and 17 females with age (67.3±8.8) years, three cases of NYHA class Ⅰ, 18 cases of NYHA class Ⅱ, 15 cases of NYHA class Ⅲ and three cases of NYHA class Ⅳ. There was no significant difference in sex and age between two groups (P>0.05), and they were of comparable. 

1.2 Methods

CHF patients of two groups received 6MWT within 24h after admission. Concrete method of 6MWT [5-6] was as following: Subject walked back and forth in a quiet and ventilated corridor of 30m, objective and methods of the trial were explained to patients before test and patients were told to walk 6min as fast as they can. Heart rate（HR）, blood pressure（BP）, respiration, ECG and left ventricular ejection fraction (LVEF) by echocardiography were measured before and after test 3 min. During the test, patients can adjust their pace or rest when necessary, once they were able to walk, they should go on to walk. Appropriate encouragement should be given to patients and clinical symptoms were monitored during the test; when 6min ended or clinic symptoms such as severe arrhythmia, angina pectoris, dyspnea and syncope etc. occurred, testing staff shouted “stop”, test was terminated, and 6 min walking distance (6MWD, (accurate to cm)) was recorded.

Patients in 6MWT group received 6MWT two times/d for six weeks; patients received guidance from rehabilitative physician, and HR, BP, respiration, ECG were monitored during test. Patients in routine treatment group didn’t receive 6MWT training. Other routine CHF treatments were same in both group, such as continuous low-flow oxygen supply, correction of heart failure, and treatment of essential diseases. 

After six weeks, patients of two groups received 6MWT again as first 6MWT after admission. Differences of all observed indexes were compared between two groups before and after six weeks.

1.3 Statistical analysis

SPSS 14.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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) and its comparison was performed using two independent sample t test. Numeration data were expressed as percentage and its comparison was performed using chi-square test. P<0.05 was regard as possessing significant difference. 
2. Results

There were no significant difference in all indexes between two groups within 24h after admission (P>0.05). After six weeks, there were significant improvements in relative indexes in two groups; compared with routine treatment group, there were significant increase in 6MWD [(307.6±39.3) m vs. (503.4±44.4) m] and LVEF [(45.3±17.9) % vs. (58.7±19.2) %], and significant decrease in HR of recovery period after 6MWT [(73.3±2.9) times/min vs. (65.7±2.1) times/min] in 6MWT group, P<0.05 all. They were shown in Table 1. 

Table 1 Comparison of related indexes of cardiac function between two groups before and after 6MWT (n=39,
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	Group 
	Routine treatment group
	6MWT group

	
	Before treatment
	After treatment
	Before treatment
	After treatment

	6MWD (m)
	268.1±29.7
	307.6±39.3*
	266.3±31.4
	503.4±44.4*△

	HR before 6MWT (times/min)
	70.3±10.3
	
	72.3±9.6
	

	HR at 3min after 6MWT (times/min)
	81.5±2.1
	86.9±1.6
	80.2±1.8
	91.3±2.7

	HR of recovery period after 6MWT (times/min)
	79.3±1.9
	73.3±2.9*
	78.6±2.1
	65.7±2.1*△

	LVEF (%)
	35.2±14.3
	45.3±17.9*
	34.1±15.6
	58.7±19.2*△ 


Note: 6MWT: 6min walking test, 6MWD: 6min walking distance, LVEF: left ventricular ejection fraction. Compared with before treatment（within 24h after admission）*P<0.05, compared with routine treatment group △P<0.05.

3. Discussion

Results of the present study indicated that no matter 6MWT group or routine treatment group, patient’s condition and cardiac function all significantly improved after active hospitalization; But cardiac function and all indexes were more significantly improved in 6MWT group than those of routine treatment group, suggesting that 6MWT training can significantly improve symptoms of heart failure, enhance exercise tolerance and is very helpful for CHF. 

There may be some errors in the present study and many factors can affect 6MWT results. Besides controlling influencing factors of the test itself as much as possible, test was performed according to operating standards as possible. Therefore, specific attention was paid to following issues: 1、Interval between two tests should be 60min at least; the longest 6MWD before treatment was regard as baseline level before treatment; 2、Skills and experience of rehabilitative physician, and encouragement from rehabilitative physician or family also can affect test outcome, therefore it’s important to encourage patients by standardized language; 3、For those who needed oxygen inhalation before training, they should inhale the same flow volume of oxygen in a same way as possible; 4、Drugs can also affect outcome of the test, therefore, medication of two groups should be the same. So avoid influence of above factors on outcome as possible during training.
Though 6MWT is a sub-maximal exercise test, it’s still of a higher exercise intensity for CHF patients. The anaerobic threshold intensity reflects maximum aerobic exercise capacity of individual [7]. The exercise intensity of 6MWT is near anaerobic threshold; therefore, 6MWT can reflect aerobic exercise capacity of a subject, may be used to estimate maximal oxygen uptake of a subject [8]. Combined with relative report [9], it’s thought that 6MWT training twice/d contributes to increase rehabilitative curative effects in CHF patients. 
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