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Influence of aerobic exercise on blood pressure in patients with white coat hypertension
DONG Ya-juan, WANG Jing//Department of Cardiology, Fourth Affiliated Hospital of China 
Medical University, Shenyang, Liaoning, 110032, China
Abstract: Objective: To observe influence of aerobic exercise on blood pressure in patients with white coat hypertension (WCH). Methods: A total of 51 newly diagnostic WCH patients were randomly divided into exercise group (n=26) and WCH control group (n=25). Patients in exercise group received aerobic exercise training (walking on flat ground by constant speed, twice a day, 50~80 min each time for three months); The WCH control group did not exercise. Office blood pressure (OBP) and 24h ambulatory blood pressure monitoring (ABPM) were measured in both groups before and three months after treatment. Results: There were no significant difference in indexes of OBP and ABPM between two groups before treatment (P>0.05). After three months, compared with before treatment, indexes of OBP and ABPM significantly decreased in exercise group and they were significantly lower than those of WCH control group in OBP [OSBP: (132.54±17.60) mmHg vs. (143.68±20.35) mmHg, ODBP: (89.12±18.39) mmHg vs. (92.75±17.24) mmHg] and ABPM [ mSBP：(121.57±20.86) mmHg vs. (128.06±19.45) mmHg, mDBP：(76.24±15.28) mmHg vs. (84.55±17.31) mmHg; dSBP：(124.27±22.50) mmHg vs. (130.85±24.61) mmHg, dDBP：(77.95±18.42) mmHg vs. (82.36±17.59) mmHg], P<0.05~0.01. Conclusions: Aerobic exercise can significantly improve blood pressure in patients with white coat hypertension. 
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有氧运动对白大衣高血压患者血压的影响/董雅娟,王敬（中国医科大学附属第四医院心内科  辽宁省沈阳市110032）
摘要：目的 ：观察有氧运动对白大衣高血压（WCH）患者血压的影响。方法：51例新近确诊的WCH患者被随机分为运动组（26例）和WCH对照组（25例），运动组接受了有氧运动锻炼训练（等速平地步行，2次/d，50~80 min/次，持续3个月）；WCH对照组未进行运动训练。两组患者在确诊时和3个月后分别进行了诊室血压(OBP)和24h动态血压(ABPM)检测。结果  两组患者首次检测各项OBP和ABPM指标无显著差异（P均>0.05）；3个月后运动组OBP和ABPM各指标较干预前明显降低，且明显低于WCH对照组， OBP [OSBP：(132.54±17.60) mmHg比(143.68±20.35) mmHg、ODBP：(89.12±18.39) mmHg比(92.75±17.24) mmHg], ABPM [mSBP：(121.57±20.86) mmHg比(128.06±19.45) mmHg、mSDP：(76.24±15.28) mmHg比(84.55±17.31) mmHg和dSBP：(124.27±22.50) mmHg比(130.85±24.61) mmHg、dSDP：(77.95±18.42) mmHg比(82.36±17.59) mmHg]，P<0.05~0.01。结论：有氧运动可显著降低白大衣高血压患者血压。
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White coat hypertension (WCH) is defined as blood pressure increases in clinic office and normal outside the office. Recent study proved that cardiac target organ damage also occurs in patients with long-term and continued WCH. The WCH patients must receive intervene and treat have become a consensus. There are reports [1-3] proved that exercise of moderate intensity can lower blood pressure in patients with mild and moderate hypertension, but there are no report using this method to treat WCH in China. The present study observed the influence of aerobic exercise on blood pressure in WCH patients and compared with WCH patients not undergoing exercise (WCH control group). Now it was reported as follow. 

1. Subjects and methods

1.1 Subjects
Subjects were WCH patients diagnosed in our hospital from Jan 2010 to Oct 2011. Inclusion standards were as follow: ① Accorded with diagnostic standard stating below; ② Volunteered to participate in the present study. Exclusion standards were as follow: ① Patients were diagnosed as hypertension; ② Possessed bone and joint diseases that affected walking; ③ Patients with other severe diseases. According to start treatment time and random number table, patients were divided into exercise group [n=26, including 16 males and 10 females with age 45~71(53.75±16.42) years old] and WCH control group [n=25, 13 males and 12 females with age 47~70(54.26±17.18) years old]. There was no significant difference in age and gender between two groups. 

1.2 Methods

1.2.1 Measurements of blood pressure and diagnostic method of WCH:  (1) Measurement of office blood pressure (OBP): After resting for 30 min, patients took seat, office systolic blood pressure (OSBP) and diastolic blood pressure (ODBP) were measured at right upper arm by mercury standard cuff sphygmomanometer; (2) 24h ambulatory blood pressure monitoring (ABPM): Non-invasive portable (America type AMR4) ambulatory blood pressure monitor was used for measurement. Cuff (22 cm×12 cm) was tied to right upper arm of subject, automatically aerated and measured every 30 min in daytime (6:00~22:00) and every 60 min at night (22:00~6:00 of second day), effective was defined as recorded monitoring times ≥80% within 24h. After automatic analyze, collected data were expressed as following indexes: ① 24h mean systolic blood pressure (mSBP); ② 24h mean diastolic blood pressure (mDBP); ③ mean systolic blood pressure in daytime (dSBP); ④ mean diastolic blood pressure in daytime (dDBP); (3) Diagnostic standard for WCH: OBP≥140/90 mmHg, but dSBP/ dDBP <135/85 mmHg or mSBP / mDBP <130/80 mmHg. 

1.2.2 Aerobic exercise prescription:  “Mild hypertension exercise plan” [4] recommended by hypertension association of WHO was adopted for aerobic exercise prescription, walking on flat ground with constant speed every day, adjusted the velocity according to self-measured heart rate, the heart rate （HR）was controlled below 100 times/min, about 50%~60% maximum oxygen consumption, continued for 50~80 min each time, the joints exercised for 5~10 min before exercise and body relaxed for 5~10 min after exercise. Exercise was done in the morning and evening every day, 5d at least every week and three months was a course of treatment.

1.2.3 Statistical treatment:  SPSS 8.0 software was used to perform statistical analysis. Measurement data were expressed as (
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) and its comparison was performed using t test. P<0.05 was regard as possessing significant difference. 

2. Results

2.1 Comparison of OBP between two groups

    There were no significant difference in OSBP and ODBP before treatment between two groups (P>0.05 both). After three months, OSBP and ODBP in exercise group were significantly lower than before treatment and those of WCH control group (P<0.05~0.01). They were shown in table 1.

Table 1 Comparison of OBP between two WCH groups (
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	Group
	OSBP
	ODBP

	
	Before treatment
	Three months after treatment
	Before treatment
	Three months after treatment

	Exercise group (n=26)
	144.76±19.38
	132.54±17.60**△
	96.34±20.65
	89.12±18.39*△

	WCH control group (n=25)
	145.23±21.35
	143.68±20.35
	94.86±18.71
	92.75±17.24


Notes: OBP: office blood pressure, WCH: white coat hypertension, OSBP: office systolic blood pressure, ODBP: office diastolic blood pressure. Compared with before treatment, *P<0.05, ** P<0.01; compared with WCH control group, △P<0.05. Similarly hereinafter.

2.2 Comparison of ABPM values between two groups

       There were no significant difference in mSBP, mDBP, dSBP and dDBP before treatment between two groups (P>0.05 all). After three months, values of mSBP, mDBP, dSBP and dDBP in exercise group were significantly lower than before treatment and those of WCH control group after treatment (P<0.05~0.01). They were shown in table 2. 

Table 2 Comparison of ABPM values between two groups (
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	Group
	mSBP
	mDBP

	
	Before treatment
	After three months
	Before treatment
	After three months

	Exercise group (n=26)
	129.51±25.42
	121.57±20.86 *△
	82.09±17.23
	76.24±15.28 **△

	WCH control group (n=25)
	127.96±23.13
	128.06±19.45
	83.46±18.52
	84.55±17.31

	Group
	dSBP
	dDBP

	
	Before treatment
	After three months
	Before treatment
	After three months

	Exercise intervention group (n=26)
	131.64±24.28
	124.27±22.50 *△
	83.75±15.18
	77.95±18.42 *△

	WCH control group (n=25)
	132.70±21.39
	130.85±24.61
	81.42±14.39
	82.36±17.59



Notes: ABPM: ambulatory blood pressure monitoring, mSBP: mean systolic blood pressure, mDBP:mean diastolic blood pressure, dSBP: daytime systolic blood pressure, dDBP: daytime diastolic blood pressure.

3. Discussion 
Alone with monitoring technique of ABPM develops, considerable WCH patients were found. Recent studies [5-6] proved that WCH patients often possess target organ damage and abnormality of multiple metabolic indexes and it’s common that left ventricular remodeling significantly increase. All these indicated that WCH is an important risk factor of cardiovascular diseases and requires close monitoring and intervention. Some domestic investigators [7-9] also tried to use music therapy, small dose antihypertensive drugs and change of life style to treat WCH and they all obtained certain curative effects. In recent years, exercise therapy for hypertension was more popular and hypertension patients with different condition can benefit from it. Patients with early and mild hypertension can achieve goal of controlling blood pressure（BP） through single exercise , those with stage Ⅱ and Ⅲ hypertension also can decrease doses and kinds of antihypertensive drugs through exercise, meanwhile exercise also possesses multiple actions, such as  increase cardiopulmonary function, improvement metabolism, decrease risk of arteriosclerosis, prevention and treatment osteoporosis etc. In theory, WCH belongs to mild hypertension, BP can be decreased through aerobic exercise, but there are few reports on these aspects in China. A group of newly diagnostic WCH patients were enrolled as subjects, they received walking on flat ground with constant speed—a kind of aerobic exercise that was easy to accept and were guided by specialized personnel. Statistical data of the present study indicated that three months after aerobic exercise, there were significant improvement of OBP indexes (SBP and DBP) and ABPM indexes (mSBP, mDBP and dSBP, dDBP) in exercise group, indicating that long term aerobic exercise can effectively decrease BP in WCH patients. Main benefits that aerobic exercise brings to patients with hypertension (including WCH) are [10-11]: ① Decrease peripheral vascular tension and improve arterial compliance; ② After exercise, tension of sympathetic nerves weakens, vagus nerve tension increases, sustained tension of small arteries relieves and BP decreases; ③ Activity of synthetase of endothelial cells increases, so diastolic function of vascular endothelial system enhances and BP decreases; ④ Expression levels of relative factors modulating blood pressure change, including increasing blood pressure factor: angiotensin Ⅱ, endothelin and lowering blood pressure factor: prostaglandin, and NO etc; ⑤ Long-term regular exercise can significantly decrease expression of myocardial brain natriuretic peptide (BNP) mRNA and myocardial hypertrophy caused by elevated blood pressure in patients with hypertension; ⑥ Increase insulin sensitivity, so accelerate fat metabolic process and consume free fatty acid, increase decomposition of low density lipoprotein and delay development of arteriosclerosis. 

In summary, long-term WCH can be harmful to human health, so treatment for WCH is must.  Aerobic exercise can be regard as a method for long-term treatment. Results of the present study are still preliminary; its sample is small and needs further study of large sample and multiple districts to verify. 
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