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Influence of shift work in nursing on sleep and circadian blood pressure and rhythm
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Abstract: Objective: To explore influence of shift work in nursing on sleep and circadian blood pressure and rhythm. Methods: A total of 29 shift nurses, who worked in our hospital for a long period, were enrolled as shift nurse group. Another 32 day shift nurses were regarded as day shift nurse control group（control group）. Both groups received Pittsburgh sleep quality index (PSQI) assessment and 24h ambulatory blood pressure monitoring (ABPM). Results: Compared with control group, PSQI assessment showed that most factor scores and PSQI total score [(8.67±2.16) scores vs. (11.98±3.30) scores] significantly increased in shift nurse group（P<0.05~0.01）; 24h ABPM showed that mean nighttime SBP [(106.51±12.94) mmHg vs. (115.74±13.72) mmHg] and nighttime DBP [(71.23±9.76) mmHg vs. (74.96±10.68) mmHg] significantly rose in shift nurse group, P<0.05; Mean SBP decreasing rate [(7.84±1.52)% vs. (3.66±1.47)%] and mean DBP decreasing rate [(6.55±1.39)% vs. (2.83±0.51)%], SBP dipper percentage (59.38% vs. 31.03%) and DBP dipper percentage (68.75% vs. 27.59%) significantly reduced, SBP non-dipper percentage (40.63% vs. 68.97%) and DBP non-dipper percentage (31.25% vs. 72.41%) significantly rose in shift nurses group, P<0.05~0.01.Conclusions: There exists definite somnipathy and significant change of circadian blood pressure and rhythm in shift nurses.
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摘要：目的：探讨护理轮班工作对睡眠和血压昼夜值、节律的影响。方法: 选择长期在我院工作的29例轮班护士为轮班护士组，以32例白班护士为白班护士对照组（白班对照组），两组入选对象均接受了“匹兹堡睡眠质量指数问卷（PSQI）”评估和24h动态血压（ABPM）监测。结果：与白班对照组比较，PSQI问卷评估显示，轮班护士组的大部分因子分及PSQI总分[(8.67±2.16)分比(11.98±3.30)分]均显著升高（P＜0.05~0.01)；24h动态血压监测表明，轮班护士组的平均夜间SBP[(106.51±12.94)mmHg比(115.74±13.72) mmHg]和DBP[(71.23±9.76) mmHg比(74.96±10.68) mmHg]均明显升高（P＜0.05)；平均SBP下降率[(7.84±1.52)%比(3.66±1.47)%]和DBP下降率[(6.55±1.39)%比(2.83±0.51)%], SBP杓型比例(59.38%比31.03%)和DBP杓型比例(68.75%比27.59%)明显减少，而SBP非杓型比例(40.63%比68.97%)和DBP非杓型比例(31.25%比72.41%)均显著增加（P＜0.05~0.01)。结论: 轮班护士存在明确的睡眠障碍，并有血压昼夜值和节律的显著改变。
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Now, large hospitals usually use shift system to complete clinical nursing work and satisfy many nursing needs of patients in China. Its characteristics are fast-pace work, highly concentrated attention, frequent shift between day shift and night shift etc, and long-term shift work can destroy endogenous biological clock rhythm and cause somnipathy [1-2]. Recently, some domestic and foreign reports [3-4] indicated that somnipathy usually caused blood pressure and its circadian rhythm changes, and these were risk factors for cardiovascular disease, but there are few researches for influence of nurse shift work on sleep and blood pressure changes so far. The present study recently observed the changes of somnipathy and blood pressure, circadian rhythm in 29 shift nurses in a large hospital (third class A hospitals) and compared with those of day shift nurses. They were reported as following. 

1  Objects and methods

1.1 Objects

Shift nurses working on clinic front line were selected from staff who participated in spring physical examination of our hospital in 2012, its inclusion standards were as follow: ①working on clinic front line; ② female; ③engaged in shift nursing work for six months at least up to now; ④voluntary receive various survey of scales and questionnaires; Exclusion standards were as follow: ① patients with hypertension; ② pregnant women. A total of 29 shift nurses were enrolled and regarded as shift nurses group. Another 31 day shift nurses, who worked on clinic front line in the same period in our hospital, were enrolled as day shift control group（control group）, and their inclusion standards were accorded with inclusion standard ①, ② and exclusion standards of shift nurse group. Comparisons of baseline data between two groups were shown in table 1. It indicated that mean age, education, nursing age, working time on current position, professional title, percents of single and married between two groups were no statistical difference (P>0.05 all). 
Table 1 Comparison of baseline data between two groups 
	
	Shift nurse group (n=29)
	Day shift control group (n=32)

	Mean age (years)
	31.55±4.27
	32.06±4.63

	Mean education level (years)
	13.49±2.38
	13.30±2.56

	Mean nursing age (years)
	9.15±1.61
	9.37±1.52

	Mean working time on current position (years)
	6.62±1.09
	6.44±1.17

	Primary professional title n (%)
	22(75.86)
	25(78.13)

	Intermediate professional title n (%)
	7(24.14)
	7(21.88)

	Single n (%)
	4(13.79)
	6(18.75)

	Married n (%)
	25(86.21)
	26(81.25)


All indexes between two groups were no statistical difference (P>0.05 all).

1.2 Methods

1.2.1 Working time setting for shift work and day shift   Working period of nursing in clinic front line was divided into shift work and day shift referring to classification method of Science of Nursing Management. Each working periods of shift nurses were four shifts: ① morning shift: 8:00~11:00 and 12:00~16:00；②day shift: 8:00~12:00 and 14:00~17:00；③ swing shift 18:00~1:00；④ graveyard shift: 1:00~8:00. Working periods of day shift were 8:00~12:00 and 14:00~18:00. 
1.2.2 Selection of sleep quality questionnaire and testing method    Pittsburgh sleep quality index (PSQI) questionnaire was selected to evaluate sleep quality of objects. PSQI consisted of 19 self-rating and five another–rating questions, and PSQI is finally summarized as seven factors: ①subjective sleep quality; ② sleep latency; ③ sleep duration; ④ habitual sleep efficiency; ⑤ sleep disturbance; ⑥ used sleep medication; ⑦ daily dysfunction. Score of each factor ranged from 0 to 3 scores, the higher score was, the poorer sleep quality was, the sum of all factor scores was PSQI total score (0~21 scores). PSQI total score ≥8 scores meant existence of sleep disorder. Evaluation time of PSQI was within three days after enrollment.

1.2.3 Ambulatory blood pressure monitoring (ABPM) and collections of data of related indexes.   Noninvasive portable ABPM monitor (German MOBIL-O-GRAPH type) was used to perform ABPM. Daytime monitoring time was 6:00~22:00, the frequency was once/15 min; nighttime monitoring time was 22:00~6:00, the frequency was once/30 min. The sample monitored by effective monitoring times≥80% within 24h was regarded as effective sample. After automatic analysis by machine, mean values of following blood pressure in different time period were output: ① mean daytime systolic blood pressure (dSBP); ② mean daytime diastolic blood pressure (dDBP); ③ mean nighttime SBP (nSBP); ④ mean nighttime DBP (nDBP). Calculating formula of nighttime blood pressure decreasing rate was: (daytime mean blood pressure – nighttime mean blood pressure)/daytime mean blood pressure, following indexes were calculated: ① mean SBP decreasing rate; ② mean DBP decreasing rate. Following standards were used to determine blood pressure circadian rhythm type: ① dipper change was defined as compared with mean daytime blood pressure, mean nighttime blood pressure descends ≥10%; ② non-dipper change was defined as compared with mean daytime blood pressure, mean nighttime blood pressure descends <10%. Objects all received 24h ABPM within 7d after enrollment. 

1.3 Statistical methods  

SPSS 10.0 software was used to perform statistical treatment in the present study. Numeration data were expressed as percentage, and its comparison between two groups was performed using chi-square test; measurement data were expressed as mean ± standard deviation (
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), and its comparison between two groups was performed using t test. P<0.05 was regarded as possessing statistical difference. 
2  Results

2.1 Comparison of all factor scores and total score of PSQI between two groups 

Compared with day shift nurse control group, there were significant increase in most factor scores and total score of PSQI in shift nurse group except score of used sleep medication, P<0.05~0.01 all. They were shown in table 2. 

2.2 Comparison of various ABPM indexes of day and night between two groups 

    Compared with day shift nurse control group, there were significant increase in nSBP and nDBP in shift nurse group, P<0.05 both. They were shown in table 3. 

Table 2 Comparison of all factor scores and total score of PSQI between two groups（
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	Shift nurse group (n=29)
	Day shift nurse control group (n=32)
	t
	P

	Subjective sleep quality
	1.74±0.39△△ 
	1.25±0.27
	2.770
	0.009

	Sleep latency
	1.66±0. 34△△
	1.19±0.21
	3.116
	0.005

	Sleep duration
	1.87±0.43△ 
	1.36±0.30
	2.359
	0.047

	Habitual sleep efficiency
	1.63±0.32△ 
	1.20±0.23
	2.580
	0.016

	Sleep disturbance
	2.15±0.48△△ 
	1.64±0.35
	3.692
	0.000

	Used sleep medication
	1.10±0.17
	1.13±0.19
	0.425
	0.681

	Daily dysfunction
	1.26±0.25△△
	0.84±0.08
	3.251
	0.004

	PSQI total score
	11.98±3.30△△
	8.67±2.16
	3.834
	0.000


PSQI: Pittsburgh sleep quality index questionnaire, compared with day shift nurse control group : △P<0.05，△△ P<0.01. Similarly hereinafter.
Table 3 Comparison of blood pressure monitoring indexes of day and night between two groups（
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	Shift nurse group (n=29)
	Day shift nurse control group (n=32)
	t
	P

	Mean daytime SBP (mmHg)
	119.35±16.60
	117.42±16.38
	0.194
	0.845

	Mean daytime DBP(mmHg)
	77.16±11.48
	78.69±10.52
	0.117
	0.926

	Mean nighttime SBP(mmHg)
	115.74±13.72△
	106.51±12.94
	2.258
	0.032

	Mean nighttime DBP(mmHg)
	74.96±10.68△
	71.23±9.76
	2.160
	0.041


    SBP: Systolic blood pressure, DBP: Diastolic blood pressure. Similarly hereinafter. 
2.3 Comparison of blood pressure decreasing rates and dipper rhythm distribution between two groups

Compared with day shift nurse control group, there were significant decrease in mean decreasing rates of SBP and DBP, percentages of dipper SBP and DBP, and significant increase in percentages of non-dipper SBP and DBP in shift nurse group, P<0.05~0.01. They were shown in table 4. 

Table 4  Comparison of blood pressure decreasing rates and dipper rhythm distribution  between two groups 
	
	Shift nurse group (n=29)
	Day shift nurse control group (n=32)
	χ2
	P

	Mean SBP decreasing rate  (%)
	3.66±1.47△△
	7.84±1.52 
	3.861
	0.000

	Mean DBP decreasing rate  (%)
	2.83±0.51△△
	6.55±1.39 
	3.730
	0.000

	Dipper type SBP n (%)
	9(31.03) △
	19(59.38)
	4.824
	0.043

	Dipper type DBP n (%)
	8(27.59) △△
	22(68.75)
	10.319
	0.005

	Non dipper type SBP n (%)
	20(68.97) △
	13(40.62)
	4.922
	0.038

	Non dipper type DBP n (%)
	21(72.41) △△
	10(31.25)
	9.751
	0.006


3  Discussion

There is significant undulatory property in human blood pressure（BP）along with inner and external environment change. Blood pressure curve looked like dipper is known as dipper type BP, its definition is that compared with daytime, nighttime blood pressure decreases ≥10%, and nighttime blood pressure decreases <10% is non-dipper BP. For healthy population, non-dipper blood pressure percentage rise usually predicts that the possibility suffering from hypertension significantly increases in individual; for patients with hypertension, it means that various target organ damage, such as cardiac, cerebral and kidney damage etc. may happen or aggravate. Therefore, timely recognition and detection of dipper type BP percentage is helpful to evaluate patient’ condition, and is one of important issues in primary and secondary prevention of hypertension. 

Work shift among each period of day and night is one of characteristics for nursing in large medical organizations. Frequent shift between day shift and night shift changes biological clock rhythm in vivo, leads to mental overload and anxiety, and may cause somnipathy. There were researchers [5-9] reported that both somnipathy and sleep deprivation may cause blood pressure rhythm change. There were few reports indicated that blood pressure rhythm and somnipathy existed in shift nurses of large hospitals. The present study selected a group of shift nurses from large army hospital (Third Class A Hospitals) as objects, they all received PSQI assessment and 24h ABPM measurement. PSQI results proved that there exists definite somnipathy in shift nurses; and 24h ABPM found that compared with shift nurses control group, there were significant rose in nighttime blood pressure, and significant reduction in mean decreasing rates of SBP and DBP, percentages of dipper SBP and DBP in shift nurse group. 

These data clearly suggested that there were more BP and blood pressure rhythm change in shift nurses of front line of large hospitals. Lo SH et al [10] observed ABPM data of 16 female nurses who just got off night shift, and proved they possess abnormal phenomena of blood pressure and heart rate. SHI Ya-jun et al [9] used ABPM to measure relative indexes of a group of healthy soldiers after acute sleep deprivation, and there were nighttime blood pressure load significant increase and BP circadian rhythm disappearance. Another study [11] measured changes of ABPM indexes and arterial compliance data in a group of objects with high normal blood pressure, proved that BP circadian rhythm disorders in objects with normal blood pressure often predicted arterial elasticity hypofunction and increased arteriosclerosis. Some recent related fundamental researches [12] also proved these theories. 

In summary, there exist definite somnipathy manifestation, BP and BP rhythm abnormal change in shift nurses. They are working on clinical front line; their health is related to general medical and nursing level and service quality of hospital. Therefore, attention should be paid to their health, BP and BP rhythm, and formulating targeted intervention plan according to individual condition is very important. 
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