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THAI ABSTRACT 

กนกรัตน์ บุญเกตุ : ผลของคุณภาพการนอนหลับต่อความดันโลหิตและอัตราการเต้นของหัวใจ
ของพยาบาลท างานเป็นกะในโรงพยาบาลรัฐแห่งหนึ่ง กรุงเทพมหานคร ประเทศไทย (EFFECT 
OF SLEEP QUALITY ON BLOOD PRESSURE AND HEART RATE AMONG SHIFT NURSE 
IN A PUBLIC HOSPITAL BANGKOK THAILAND) อ.ที่ปรึกษาวิทยานิพนธ์หลัก: อ. ดร.ณัฏฐา 
ฐานีพานิชสกุล, อ.ที่ปรึกษาวิทยานิพนธ์ร่วม: ผศ. พญ. นฤชา จิรกาลวสาน {, 126 หน้า. 

ที่มาและความส าคัญ: การท างานเป็นกะมักจะมีความสัมพันธ์กับคุณภาพการนอนหลับที่ไม่ดีซึ่ง
เป็นปัจจัยเสี่ยงของโรคหัวใจและหลอดเลือด ตารางการท างานของพยาบาลเป็นกะในโรงพยาบาลของรัฐมี
ความผันผวนซึ่งมีผลต่อจังหวะการท างานของอวัยวะในร่างกาย การศึกษานี้ได้ศึกษาว่าคุณภาพของการนอน
หลับมีความสัมพันธ์กับสัญญาณชีพ (ความดันโลหิตและอัตราการเต้นของหัวใจ) ระหว่างพยาบาลท างานเปน็
กะในโรงพยาบาลของรัฐ 

วิธีการด าเนินงาน: การศึกษานี้เป็นการส ารวจแบบตัดขวางของพยาบาลท างานเป็นกะ 270 คนใน
โรงพยาบาลของรัฐ ด าเนินการโดยใช้แบบสอบถามที่รายงานด้วยตนเอง โดยใช้แบบประเมินคุณภาพการ
นอนหลับของ Pittsburgh Sleep Quality Index (PSQI) และ Epworth Sleepiness Scale (ESS) ในการ
ประเมินคุณภาพการนอนหลับ สัญญาณชีพ; ความดันโลหิต และอัตราการเต้นของหัวใจ วัดโดยพยาบาลโดย
อ้างอิงจากมาตรฐานองค์การอนามัยโลก การทดสอบไคสแควร์ การทดสอบค่าที่เป็นอิสระต่อกัน และ
แบบทดสอบถดถอยเชิงเส้นหลายตัวแปรถูกใช้ในการระบุเพื่อหาความสัมพันธ์อย่างมีนัยส าคัญทางสถิติ 

ผลการศึกษา: จากกการศึกษาพบว่าพยาบาล 270 คน (100 คน) ได้รับการจัดอันดับคุณภาพการ
นอนหลับต่ า (PSQI > 10) ผลการศึกษาพบว่าคุณภาพการนอนหลับไม่มีความสัมพันธ์กับค่าความดันโลหิต
ซีสโตลิก (p = 0.87), ความดันโลหิตไดแอสโตลิก (p = 0.17), อัตราการเต้นของหัวใจ (p = 0.58) หลังจาก
ควบคุมปัจจัยอายุ เพศ ดัชนีมวลกาย การออกก าลังกาย การดื่มคาเฟอีนและการดื่มแอลกอฮอล์ โดยทดสอบ
ด้วยวิธีการถดถอยเชิงเส้นหลายตัวแปร พบว่าการเพิ่มขึ้น 1 คะแนนของ PSQI ส่งผลให้ค่าความดันซีสโตลิก
เพิ่มขึ้น 0.33 มิลลิเมตรปรอท (Beta = 0.33, p-value = 0.30) อย่างไรก็ตามไม่มีความสัมพันธ์อย่างมี
นัยส าคัญทางสถิติ 

สรุปผล: พยาบาลท างานเป็นกะประมาณ 40 เปอร์เซ็นต์มีคุณภาพการนอนหลับไม่ดี และคร่ึงหนึ่ง
มีภาวะง่วงนอนง่ายผิดปกติ แต่ไม่มีความสัมพันธ์กับความดันโลหิตและอัตราการเต้นของหัวใจ  การก าหนด
นโยบายเพื่อด าเนินการพัฒนาคุณภาพการนอนหลับของพยาบาลที่ท างานเป็นกะเป็นสิ่งจ าเป็นใน
โรงพยาบาลของรัฐ 
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ENGLISH ABSTRACT 
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KANOKRATE BOONYAGATE: EFFECT OF SLEEP QUALITY ON BLOOD PRESSURE AND 
HEART RATE AMONG SHIFT NURSE IN A PUBLIC HOSPITAL BANGKOK THAILAND. 
ADVISOR: NUTTA TANEEPANICHSKUL, Ph.D., CO-ADVISOR: ASST. PROF. NARICHA 
CHIRAKALWASAN, M.D.{, 126 pp. 

Background: A shift work has often associated with poor sleep quality which is a 
risk factor of cardiovascular disease. This study investigated whether sleep quality is 
associated with vital signs among shift nurses in a public hospital. 

Method: A cross-sectional survey of 270 shift nurses in a public hospital in Bangkok, 
Thailand, was conducted using self-report questionnaire. Sleep quality was measured using 
The Pittsburgh Sleep Quality Index (PSQI). Daytime sleepiness was accessed by Epworth 
sleepiness scale. The vital signs; blood pressure and heart rate, was measured form nurses 
followed by World health organization (WHO) recommended procedure. Chi-square tests 
and multivariate linear regression models were performed to find significant associations.  

Results: Among 270 shift nurses, 100 (37%) of them were classified as poor sleep 
quality (PSQI > 10). Almost a half of them had excessive daytime sleepiness. The results 
indicated that sleep quality was not associated with systolic blood pressure (p=0.87), 
diastolic blood pressure (p=0.17), heart rate (p=0.58). After adjustment for age, gender, BMI, 
exercise, caffeine consumption and alcohol consumption, an increased one score of PSQI 
was tented to increased 0.33 mmHg of systolic blood pressure ( Beta = 0.33, p-value = 0.30). 
However, statistical significant was not achieved.  

Conclusions: Around forty percent of shift nurses reported poor sleep quality and 
half of them had excessive daytime sleepiness. There was no association between sleep 
quality and daytime sleepiness and vital signs. An appropriate intervention strategy to 
improve sleep quality among shift nurses are needed in public hospitals. 
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CHAPTER I 

INTRODUCTION 

1.1 Background  

 Sleep is a fundamental human need identified with both circadian rhythms and 

homeostatic instruments of the body (Zeman & Reading, 2005). Some people get to 

sleep but their sleep quality is poor. So, they are unable to sleep and wake up feeling 

unrefreshed. Factors associated with sleep are divided into external factors and 

internal factors. Internal factors include physical illness stress and psychological. The 

external components include changes in the environment and interference from light 

and sound, stress or working in night shift. Lack of sleep is a major factor for those 

night-shift nurse in the hospital. 

 Working hour of nurses is not the same as other professions. An inconsistent 

working schedule and high workload are the major impact on sleep, well-being and 

working performance. It makes nurses at risk for long-term and short-term health 

problems especially in the public hospital where had a high number of patients. 

Several studies had been indicated that shift-nurse had insufficient sleep duration and 

poor sleep quality. (Trinkoff et al., 2008) There is a the relationship between their 

personal satisfaction and sleep quality. Despite the fact that shift working medical 

caretakers endeavor to adjust their life calendars to move revolutions, they then 

experience the ill effects of aggravations and expanded rate of tumor, cardiovascular 
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diseases, and unpredictable menstrual cycles.(Sajjadnia, Siavashi, Kavosi, Moznebi, & 

Ravangard, 2015) Studies(Rogers, 2008) have found that nurses who work rotating shifts 

and have more difficulty sleeping and medical illness than those who did not have 

work rotating shifts. (Jirapramukpitak & Tanchaiswad, 1997) found that 77 percent of 

nurses who are work rotating shifts are more likely to have low quality sleep than 

nurses who work only in morning session. The rotating shift nurses have average 

sleeping period 5-7 hours less than morning session nurses. Additionally, the study 

found that nurses who work rotating shifts have difficulty sleeping and had illnesses 

more than those without rotation nursing. An insufficient sleep contributes to coronary 

disease, for example a single night of lacking rest in people who have existing 

hypertension can bring about raised pulse all through the next day (Ref). This impact 

may start to clarify the relationship between poor sleep and cardiovascular sickness 

and stroke. Another study found that resting pretty low (under six hours) or an excess 

of (over nine hours) expanded the danger of coronary illness in ladies (Haack, Sanchez, 

& Mullington, 2007). Moreover, a study of (Yoon, Kook, Lee, Shin, & Kim, 1999) 

suggested that circadian rhythms of shift workers may be realigned and that personality 

characteristics may be an important factor in coping with shift work.  

A possible mechanism for poor sleep quality leads to higher blood pressure is 

that sleep serves to suppress blood pressure by decreasing the secretion of 

catecholamine (Portaluppi, Vergnani, Manfredini, & Fersini, 1996). And, short sleep 
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duration has also been shown to affect metabolic parameters that are risk factors for 

hypertension (Gangwisch, 2014). 

 However, few studies have been focus on sleep quality and blood pressure, 

heart rate and oxygen saturation (as vital signs) among shift-nurse. Therefore, this study 

was conducted to determine an association between sleep quality and vital signs; 

blood pressure and heart rate and among shift-nurses in public hospital in  Bangkok.  
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1.2 Research Questions 

1. What is a sleep quality among shift nurses in a public hospital?  

2. Does sleep quality associate with blood pressure and heart rate among shift nurse 

in a public hospital?  

1.3 Research Hypothesis 

 Sleep quality is associated with blood pressure and heart rate among shift 

nurses in a public hospital. 

1.4 Objectives  

General objective 

1. To determine an association between sleep quality and blood pressure and heart 

rate among shift nurses in a public hospital. 

Specific objectives  

1. To access sleep quality, blood pressure and heart rate among shift nurses in a 

public hospital  

2. To determine influencing factors (general demographic, working characteristics) on 

sleep quality of shift nurses in a public hospital  
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1.5 Conceptual framework 

      Independence    variable                               Dependence variable                        

 
Socio demographic 

-Age 

-Gender 

-BMI 

-Marital status 

-Education Level-Physical 

activity (Exercise) 

-Alcohol consumption     

and smoking behavior 

-Dietary behavior/coffee-tea 

Working condition 

-Position and department 

-Years of experience 

-Shift work 

(morning/afternoon/night 

shift) 

- Shift nurse 

Sleep Quality 

-PSQI (Pittsburgh Sleep  

 Quality Index) 

-ESS (Epworth 

Sleepiness Scale) 

Vital sign 

-Blood Pressure 

-Heart Rate 
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1.6 Operational Definition 

Sleep quality refers to self-report on sleep quality of shift nurse. The quality 

was accessed by the total score of Pittsburgh Sleep Quality Index (PSQI) (Buysse, 

Reynolds, Monk, Berman, & Kupfer, 1989)and Epworth sleepiness (ESS) (Johns, 1991) 

questionnaires.  

Working conditions refers to experience of working as nurse and duration of 

shift work. The nursing positions include both register nurse and special nurse who 

would be gathered information. Nurses in this research came from different 

departments had different work routines and rest period. The different working 

conditions of the sample nurses will make the results of the research work properly.   

 Shift-nurse refers to both long night rotated and work routines in which 

representatives change or turn shifts. Shift of nurse was counted at least 8 hours per 

day. In this study, a shift was separated in to 3 categories;  

 1) Morning shift refers to working period from 8 am to 4 pm 

 2) Afternoon shift refers to working period from 4 pm to 12 pm 

 3) Night shift refers to working period from 12 pm to 8 am 

 Years of experience refers to number of years that nurses have started their 

professional as a shift-nurse.  

 Blood pressure refer to pressure in the arteries when the heart pumps blood 

into the arteries is called blood pressure systolic value (Systolic blood pressure) and 
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when the heart breaks loose, which is called blood pressure diastolic value (Diastolic 

blood pressure)..(Geddes, 2013) 

 Heart rate refers to speed of compression of the heart over a period of time. 

Generally used unit "bpm" heart rate can be changed depending on the physiology of 

the body. (Achten & Jeukendrup, 2003; Jose & Collison, 1970) 

In this study blood pressure and heart rate was measured by professional 

nurses using dynamic automated oscillometric device V before starting their shifts and 

resting 15 minutes before measure.   
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CHAPTER II 

LITERATURE REVIEW 

 
 The objective for this study was study effect of sleep quality on blood pressure 

and heart rate among shift-nurse in public hospital, Bangkok, Thailand. The article 

review related follow of; 

2.1 Sleep 

 2.1.1 Prevalence of poor sleep among shift nurse 

 2.1.2 Sleep quality 

2.2 Vital sign (Blood pressure and Heart rate) 

 2.2.1 Blood pressure 

 2.2.2 Heart rate 

2.3 How sleep effect on vital sign 

2.4 Related studies 

 2.4.1 Sleep quality among shift nurse 

 2.4.2 Vital sign among shift nurse 

 2.4.3 Sleep and vital sign among shift nurse 
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2.1 Sleep 

            2.1.1 Prevalence of poor sleep among shift nurse 

          Sleep is a normal sleep straight through the night . This consist of two 

phases alternates night in the appropriate ratio called REM sleep and NREM sleep 

which REM stands for Rapid Eye Movement means to roll the eyes back and forth 

rapidly while sleeping part .Non-REM sleep is the stage of sleep in which the two eyes 

do not roll over. Both types sleep with a reasonable rate makes the body and brain a 

break to reorganize be prepared to work the next day to fully and effectively so if 

sleep should compensate for sleep or off set by meditation nap, even for a short 

period of time and opportunity should normally meditation regularly to keep brain 

wave down . It is effective in relaxing the mind and body will affect the performance 

and life. Some vocation qualities that are hard to alter may represent an impediment 

to experts. Reasons for living that incorporate move work without adequate hours of 

rest can irritate the circadian beat of the rest wake cycle and exchange off sleep 

quality. (Admi, Tzischinsky, Epstein, Herer, & Lavie, 2008) 

          Medical attendants confront numerous issues that may adversely 

influence poor sleep quality. Prevalence of sleep deprivation among shift work nurse 

29.2% was three to four times higher than that in the all-inclusive community in a 

study in Japan.(T Kageyama, Nishikido, Kobayashi, Oga, & Kawashima, 2001) The study 

appeared among nurses in Thailand showed there was a high prevalence 73% of poor 

sleep quality and the prevalence was more boundless among nurse working in rotating 
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shift 76.7% than nonshift nurse. (Jirapramukpitak & Tanchaiswad, 1997; Nazatul, Saimy, 

Moy, & Nabila, 2008) 

            2.1.2 Sleep quality 

          1) The quality of sleep is a complex situation. The physiological changes 

occur in several stages of sleep that sleep should be an appropriate number of 

elements. We need for sleep varies depending on the person's physical condition. The 

person's health duration of sleep is different and there are no fixed criteria, of course, 

to say that each person needs time to sleep and they need to sleep at different ages 

and your sleep decreases with age. The quality of sleep consists of two type are 

quantitative aspect of sleep sleep and qualitative aspect of sleep. (Ngandu et al., 2015) 

Causes of cardiovascular diseases are often the presence of the combination of risk 

factors, such as poor sleep, obesity, physical inactivity, harmful use of alcohol and 

hypertension. Sleep is a vital modulator of cardiovascular capacity, both in 

physiological conditions and in malady states. In people without an essential rest issue, 

rest may apply significant consequences for the autonomic sensory system, systemic 

hemodynamics and heart work. Sleep disturbances as poor sleep result of several 

medical conditions (including obesity, chronic heart failure, and menopause) and may 

therefore contribute to cardiovascular morbidity related with these conditions. (Pérez-

López, Chedraui, Gilbert, & Pérez-Roncero, 2009) Duration of short sleep, poor sleep, 

forced on a gathering of sound subjects expanded thoughtful sensory system 

movement and elevation blood pressure. Subsequently, managed short rest length 
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could prompt to unfriendly cardiovascular result. The studied results of The American 

Cancer Society Study demonstrated that men sleep 4 hours or less had higher 

mortality from CHD than those resting 7-7.9 hours. (Kripke, Simons, Garfinkel, & 

Hammond, 1979) In addition, the examination of the creating CVDs hazard connected 

with various sleeping designs in view of date from a 9-year mortality follow-up of 6,928 

people. (Wingard & Berkman, 1983) The investigation showed that death rates from 

CVDs, malignancy, stroke, and all causes joined were most minimal for people sleeping 

7 or 8 hours for each night. Men sleeping 6 hours or less, or 9 hours or more, had 1.7 

times the aggregate age-balanced demise rate of men sleeping 7 or 8 hours for each 

night. The practically identical relative hazard for ladies was 1.6.  

      2) Measuring of sleep quality  

          The Pittsburgh Sleep Quality Index (PSQI) (Buysse et al., 1989) was a 

survey which evaluates sleep quality and unsettling influences over a one month time 

period. Nineteen individual things create seven “component” scores: subjective sleep 

quality, sleep latency, sleep duration, sleep disturbances, sleep efficiency, use of 

sleeping medication, and daytime dysfunction.  The totally of scores for these seven 

component results were worldwide score. 

          The Epworth Sleepiness Scale (ESS) (Buysse et al., 1989) is a 8-thing 

survey intended to evaluate general level of daytime sleepiness, and scores on this 

instrument run from zero to twenty four, the higher scores showing more sleepiness. 

The ESS has been utilized as a part of studies that have analyzed daytime sluggishness 



 

 

12 

in medicinal assistants and in patients with numerous sclerosis, and it was a primary 

result measure of the impacts of didgeridoo playing in patients with direct obstructive 

rest apnea. The populace based specimen of high contrast early moderately aged 

grown-ups to portray the security of the Pittsburgh Sleep Quality Index (PSQI) and the 

Epworth Sleepiness Scale (ESS) comes about propose that the PSQI and ESS are steady 

measures (Mason, 2016) (Knutson, Rathouz, Yan, Liu, & Lauderdale, 2006) 

2.2 Vital sign (Blood pressure and Heart rate) 

 Vital Signs are indicated to have a life to observe and detect the temperature, 

pulse, respiration and blood pressure. This is due to the work of the organs of the 

body are very important in life, including heart, lung, brain, including the work of the 

circulatory system and respiratory system in which the normal vital signs may be 

changed slightly. When abnormal vital signs. Patients must have been. Observe and 

find out why it must continue because it shows that being born with physical 

abnormalities such body may be insufficient oxygen. There is bad blood The balance 

of water and electrolyte. Infections or problems in adapting the physical and emotional 

changes. 

 2.2.1 Blood pressure 

                    The pressure caused by blood circulation against the vessel wall and 

one of the key vital signs, the word "hypertension" without specifically referring to 

normal. Arterial blood pressure of the blood flow throughout the body. Each time the 

heart beats Blood pressure varies between a maximum pressures. (During the 
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compression of the heart) and the minimum pressure. (The heart relaxes) blood 

pressure in the blood flow from the heart's main pumping. The difference between 

the average blood pressure as a result, the blood flows from one place to another 

place in the circulating blood. Flow rate based on the average blood pressure, blood 

flow and vascular resistance. Blood pressure decreased as the blood flow moving away 

from the heart through arteries and capillaries. Due to the loss of power to the 

viscosity. Blood pressure decreased blood flow throughout. Although most would 

agree on the small arteries and small arteries (arteriole) gravitational force affects 

blood pressure through the hydrostatic (between stands) and the tongue of the vein. 

Breathing and pumping from the compression of the muscle also affect the pressure 

in the veins.  A normal blood pressure would be 120 being the systolic over 80, the 

diastolic 

 2.2.2 Heart rate 

          The heart rate contraction and expansion of blood vessel walls. This is 

due to compression of the heart. Make waves blood pressure to the artery walls to 

expand into a rhythm. As blood flows through the veins rhythm of blood vessels 

associated with the heart directly. Stethoscope can use to measure heart rate by listen 

to the pulse. The hearth beat can be different by age. A babies pulse were about 130–

150 bpm. Infant heart rate were about 100–120 bpm, an older child's pulse is around 

60–100 bpm, adolescents around 80–100 bpm, and adults' pulse rate is around 50 and 

80 could return to normal. 
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 The heart rate was signification lower during the 16 hours shift than during the 

8 hours shift decreased heart rate during the 16 hours shift compared to the 8 hour 

shifts both on the internal/mixed wards and on the surgical, with a greater decrease  

apparent  between  0:00 and 8:00. (Takahashi et al., 1999) The outcomes Comparison 

with of a control investigation of 24-h variety in base heart rate proposed that 

differential reactions to the supper saw in the three move gatherings may have been 

expected, in any event to some degree, identity contrasts as a part of their identity 

make-up. It is presumed that, albeit precise examples of heart rate can be seen in 

inactive move work, both the planning of the move and the identity of the subject 

must be considered while evaluating the progressions in physiological state liable to 

happen amid work sessions that incorporate a noteworthy break for refreshment. 

(Colquhoun, 1988) 

2.3 How sleep effect on vital sign 

 Sleep is a natural phenomenon. The complex physiological processes in line 

with the biological rhythm of life. Behavioral expression is controlled by the central 

nervous system of the brain.(Wright et al., 2013) Sleep is a change of consciousness to 

loss of consciousness temporary. Behavior appears of unconscious such as decreased 

level of consciousness and unconsciousness. The body is calm and closed, no 

response to external stimuli or body movements. The system of body and organ 

function slows down. Vital signs were dropped, the pulse slows down, blood pressure 

and body temperature decreases. Respiratory rate slower than when awake and the 
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metabolic processes had decreased. And when you wake up could return to normal. 

(Franzen & Buysse, 2017) 

 Sleep stage and sleep cycle 

 When darkness visit The cells display (retina) to transmit information to nerve 

cells in the hypothalamus, a substance melatonin by melatonin that is made from 

tryptophan to make the temperature drops and cause drowsiness. Sleep patterns are 

divided into 4 stage based on brain waves. When the brain goes into stage 1 sleep and 

deep sleep slowly for about 45 minutes to enter the stage 4, which is the deepest 

sleep. After about 45 minutes in stage 4 sleep is undergoing REM (rapid eye 

movement), then returns to its original form. Each night will sleep patterns like this 

happens 5 - 6 cycle with stage 3 and 4 and REM will be less in the long term. 

 While awake, brain waves are Alpha waves frequency 8-12 cycles per second 

(low - voltage) and is often mixed (mixed frequency) when the sleep alpha waves are 

starting to go away and entered the stage of sleep, which is divided into two. phases 

NREM (non rapid eye movement) and REM (rapid eye movement) as detailed below. 

  1. NREM (non rapid eye movement) consists of the 1-4 stage. 

  stage 1 is the most shallow sleep, wake up to a spasm of the muscles 

called Hypnic myoclonia there is a fall from a height. Eye movement is slow EEG theta 

waves are characterized by a low-voltage regular intervals after that 2-3 or 2-3 a minute 

into the second stage 2. 
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  stage 2 This body of work will slow down. Eye movement stops Brain 

waves are spindle-shaped tracing a frequency of 12-14 cycles per second and slow, 

triphasic waves called K-Complex then into stage 3. 

  stage 3 and stage 4 The delta waves are high voltage 0.5-2.5 per second 

during the most difficult to rouse. When an alarm to wake a sleepy and confused. 

Forget the incident or incidents happened before waking. May cause events such as 

wetting (enuresis), Sleepwalking (somnambulism) and night terrors. 

   2. REM (rapid eye movement) showed that brain waves are low-voltage, 

random fast activity sawtooth waves with rapid conjugate eye movement resembles 

the waking brain function (highly active), sometimes referred to as paradoxical sleep 

occurs 90 minutes after the start of sleep. NREM sleep when it enters REM was first 

found to have a pulse. Respiration and blood pressure higher than during waking. With 

increased oxygen consumption of the brain. But the movement of the body is called 

a dream. If you remember during this event. It happens every 90 minutes of REM sleep, 

the first time less than 10 minutes long and will gradually increase REM last as long as 

40 minutes. 

Neurotransmitter affecting sleep  

 Serotonin is involved in sleep induction, sleep and NREM sleep faster. And 

when sleep will not sleep if you wake up with a deficiency of this substance. Will not 

sleep for a while. Doctors may be solved by taking amino acid called L-tryptophan (1-
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15 mg), a component in the creation of serotonin, making it faster, reduces sleep 

latency and sleep, waking at night (nocturnal awakenings). 

 Norepinephrine about REM sleep and waking it. 

 Acetylcholine about wakefulness and REM is sleep longer, make more 

acetylcholine. Also serves to stimulate neurons control the movement of muscles and 

played on the creation of memory. It was found that patients with dementia or 

Alzheimer's (Alzheimer's disease) is acetylcholine less than a normal brain. 

 Dopamine on alert and caused REM sleep by brain power, agility and alertness 

(drugs that increase dopamine awake in contrast, drugs that reduce dopamine causes 

more sleep), our bodies create dopamine from tyrosine by the body gets from foods 

high in protein. 

 In concurrence with past reports, dynamic reductions in heart and respiratory 

rates and an early fall took after by a managed ascend in systolic circulatory strain 

were observed to be steady gauge patterns. Superimposed upon these patterns and 

agreeing with the consistent repeat of stage I quick eye developments (REM) there 

were intermittent changes in these three elements of two sorts: a) slight increments in 

normal level and b) checked increments in moment to-moment fluctuation. The 

adjustments in normal level of circulatory strain and of both pulse and heart rate 

changeability were more prominent the later REM times of the night. (Freedman, 

Gazendam, Levan, Pack, & Schwab, 2001) (Genzel, Kroes, Dresler, & Battaglia, 2014) 

Total sleep deprivation (TSD) has been appeared to adversely influence numerous 
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physiological, subjective, and behavioral measures inside the body. (Curcio, Ferrara, & 

De Gennaro, 2006) Amid customary rest, the body's key signs vacillate for the duration 

of the night. Body temperature, for instance, takes after a circadian cadence, but at 

the same time is affected by rest. Amid fast eye development rest (REM) the body 

achieves the most profound rest conceivable, in which a large portion of envisioning 

additionally happens. Amid REM, the body's temperature is at its most reduced level. 

Notwithstanding, if lack of sleep happens and REM rest is never achieved, the body's 

inside temperature would be influenced. Likewise, amid an ordinary course of a day-

night cycle, the body's pulse and heart rate back off while the individual is snoozing 

and rise consistently as the individual stirs. It is not out of the ordinary that lack of 

sleep would likewise influence these imperative signs. 

2.4 Related studies 

 2.4.1 Sleep quality among shift nurse 

          Nurse is worked hours during and day shift of weekdays are managed 

into 2-3 shift cycle and include rotation work, night work, and work in unusual hours. 

(Kim et al., 2015) Many of female shift workers (57%) had scores of sleep quality lower 

than 5, indicated to poor sleep quality and mean scores of sleep quality in all domains 

were greatly below females in Taiwan’s mainly citizens population. The scores for 

quality of life and poor sleep quality were related to premenstrual dysphonia, injury 

from work, medication use and illness. A studied show of a study of the factors that 

influence sleep quality and quality of life among shift working nurses and there link 
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between sleep quality and quality of life. (Flo, 2013) Nevertheless shift-working nurses 

attempt to adapt their time table to shift switching, they tend to tolerable from lack 

of sleep and more chance of cancer, digestive disease, irregular menstrual cycles  and 

cardiovascular diseases. Lack of sleep is also related to occupational injuries and 

medical errors. (Shao, Chou, Yeh, & Tzeng, 2010) The study sleep quality among female 

hospital staff nurses reported that nurses had a high prevalence of sleep disturbance. 

(Chien et al., 2013) Nurses working rotating day/evening/night shifts showed a long time 

working day, more stressful environmental risk factors, more strenuous work and that 

they were less able to control their work-pace. (Sveinsdottir, 2006)  
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 2.4.2 Vital sign among shift nurse 

          The study conducted normal sleep durations were got by questionnaire. 

The association between hypertension and sleep duration was surveys by categorical 

logistic regression with different age, sex, race, apnea- hypopnea index, and body mass 

index. Compared to subjects sleeping around 7 and 8 hours and those sleeping less 

than 6 and around 6 and 7 hours had adjusted odds ratios for hypertension of 1.66 

(95% confidence interval 1.35-2.04) and 1.19 (1.02-1.39), respectively, whereas those 

sleeping between 8 and 9 and 9 or more hours had adjusted odds ratios for 

hypertension of 1.19 (1.04-1.37) and 1.30 (1.04-1.62), respectively (p < .0001 for relation 

of sleep duration with hypertension). These relations occurred when further analyzed 

by adjusted for alcohol and caffeine consumption, current smoking, depression 

symptoms, insomnia symptoms, sleep efficiency, and prevalent diabetes mellitus or 

cardiovascular disease. (Redline et al., 2007) 

 2.4.3 Sleep and vital sign among shift nurse 

          Some conduction of study had reported almost shift work can influence 

blood pressure (BP), but a few studied recoveries from BP changes occurring during 

different shifts. The study female nurses whose working rotate shifts and six time 

working day shift. The data all received repeated ambulatory BP monitoring (ABPM) 

during their workdays and following day off. Our linear mixed-effect model showed 

that both systolic and diastolic BPs were significantly dropped during sleeping episode 

and significantly raised while on working episode, on a work day, but dropped during 
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sleeping episode after a night shift or evening shift. BP measurements that changed 

after evening shift usually returned to baseline on consecutive off-duty day after day 

shift, but they did not completely return to baseline after a night shift. We found 69% 

of working rotating shifts had at least changed status. The rates of change in status 

between work day and off-duty day for nurses worked in outpatient department, night 

shift, evening shift, and day shift, respectively. Most of shift work is significantly 

associated with BP and possibly dipper/nondipper status in young female nurses. We 

were except for those working night shifts, blood pressure levels returned to baseline 

the off day after day shift. We recommend that potential influence of shift work be 

considered when evaluating a person's blood pressure. (Lo, Liau, Hwang, & Wang, 2008) 
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CHAPTER III 

METHODOLOGY 

3.1 Research Design 

 A cross-sectional study was conducted to investigate quality of sleep and 

vital signs among shift-nurse in a public hospital in Bangkok during February-March 

2017. 

3.2 Study Area 

A public hospital in Bangkok Thailand was purposively selected for 

conducting this study. This hospital provides tertiary care composing of 800 beds, 251 

physicians and 914 nurses.  

3.3 Study Population  

The populations of this study are 654 registered shift-nurses in selected public 

hospital.   
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3.4 Inclusion & Exclusion criteria 

  Inclusion Criteria 

 1. All register nurse male and female who work in public hospital and had 

experience of work more than 6 months. 

 2. Shift nurse active working eight hour shifts and were characterized as 

morning, afternoon, and night. 

  Exclusion Criteria 

 1. Nurses whose was maternity leave, marriage leave, sick leave and personal 

affairs leave.   

 2. Diagnosed as sleep-breathing disorder.   

 

3.5 Sample & Sample size 

Study population   

The 654 registered nurses actively worked eight hours shift which were 

characterized as morning, afternoon, and night in this hospital.  

Sample size  

 The sample size was calculated by the Cronbach’s alpha formula (Chung, 

Chang, Yang, Kuo, & Hsu, 2009) as following;  

        n  =         
𝑛0

1+
𝑛0
𝑁

  
     ,    n0 =             

𝑍2
∝∕2𝐶𝑉2 

𝑟2  

Where; N = Population size = 654 nurses 
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  n  = sample size 

 Z = Standard estimate under normal curve at  .05, Z /2 = 1.960 

 CV = Coefficient of variation = 1.0  

 r = Relative error = 10% 

Calculate: 

n =  
1.9621.02

0.12
 

          =   384.16 

n =
384.16

 1 +
384.16

654

 

            n  =  243 

Totally, calculate sample size was 243 shift nurses. A 10% of participants 

were added. The final participants was of 270 shift nurses. 

3.6 Sampling Technique 

 In this study, registered nurses who meet the criteria of inclusion and exclusion 

criteria was invited to participate in this study.   

Sampling procedure were; 

1. Used stratified technique to classifies nurse 6 work group consist of surgical 

and, operation, obstetrics and gynecology, pediatric, medicine, emergency, intensive 

care unit. 

2. Sampling nurse from the sample size compare the work group 
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each of sample group =     
Total sampling× Each of population group work

Total population
            

3. Used the sample group by the simple random sampling amount of the 

proportion of each group. 

No Job classifies Number of 

nurse 

(persons) 

Number of 

shift nurse 

(persons) 

Calculated 

shift nurse 

 (persons) 

Collected 

shift nurse  

(persons) 

1 Staff head nurse 18 no shift work 

2 OPD 177 no shift work 

3 Pediatric 42 32 13 13 

4 Medicine 176 163 67 67 

5 Emergency 39 31 13 13 

6 Surgical and 

operation 

229 220 91 91 

7 Intensive care 

unit 

172 160 66 66 

8 Obstetrics and 

gynecology 

61 48 20 20 

Total 914 654 270 270 

Table 1 Population and each of population group work 
  



 

 

26 

3.7 Measurement tool 
 Questionnaire was used as a measurement tool in this study. It composed of 3 

parts as following;  

Part 1: A general information questionnaire 

             The socio demographic of study participants such as age, gender, marital 

status, education level  

              The health characteristics such as BMI, physical activity (exercise), alcohol 

consumption and smoking behavior. 

Part 2:  Pittsburgh Sleep Quality Index (PSQI) (19 items)  

    The following questions relate to usual sleep habits during the past month. 

The order of the PSQI items has been modified from the original order in order to fit 

the first 9 items. In scoring the PSQI seven component scores are derived 0 (no 

difficulty) to 3 (severe difficult). The component scores are summed to produce a 

global score (range 0-21). Higher scores indicate worse sleep quality. (Buysse et al., 

1989)  

Component 1: Subjective sleep quality –Question 9 

  Response to Q9   component 1 score 

  Very good    0 

  Fairly good    1 

  Fairly bad    2 

  Very bad    3 
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Component 2: Sleep latency- Question 2 and 5a 

  Response to Q2  component 2/Q2 sub score 

   15 minutes    0 

  16-30 minutes    1  

  31-60 minutes    2 

   60 minutes    3 

Response to Q5a  component 2/Q5a sub score 

   Not during part month  0 

  Less than once a week  1 

  Once or twice a week   2 

  Three or more times a week  3 

Sum of Q2 and Q5a sub scores component 2 score 

  0     0 

  1-2     1 

  3-4     2 

  5-6     3  
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Component 3: sleep duration –Question 4 

  Response to Q4  component 3 score 

   7 hours    0 

  6-7 hours    1 

  5-6 hours    2 

   5 hours    3 

Component 4: sleep efficiency –Question 1,3 and 4 

  Sleep efficiency  component 4 score 

   85 %    0 

  75-84 %    1 

  65-74 %    2 

   65 %    3 

Component 5: sleep disturbance –Question 5b-5j 

  Question 5b to 5j should be scores as follow: 

  Not during past month  0 

  Less than once a week   1 

  Once or twice a week   2 

  Three or more time a week  3 
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  Sum of 5b to 5j scores  component 5 score 

  0     0 

  1-9     1 

  10-18     2 

  19-27     3 

Component 6: Use of sleep medication–Question 6 

  Response to Q6  component 6 score 

  Not during past month  0 

  Less than once a week   1 

  Once or twice a week   2 

  Three or more time a week  3 

Component 7: Daytime dysfunction –Question 7 and 8 

  Response to Q7  component 7/Q7 sub score 

  Not during past month  0 

  Less than once a week   1 

  Once or twice a week   2 

  Three or more time a week  3 
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Response to Q8  component 7/Q8 sub score 

  Not problem at all   0 

  Only a very slight problem  1 

  Somewhat of a problem  2 

  A very big problem   3 

  Sum of Q 7 and Q 8 sub scores component 7 score 

  0     0 

  1-2     1 

  3-4     2 

  5-6     3 

The component scores are summed to produce a global score (range 0-21). Higher 

scores indicate worse sleep quality. 

In this study classification of sleep quality was 

Row Score   Recommended Action 

  0-5    Good 

  6-10    Fairly good 

  >10    Poor sleep 

 

 

  



 

 

31 

Part 3:  The Epworth Sleepiness Scale (ESS)  

 Disorders related to sleep using the Epworth Sleepiness Scale to assess 

a person's daytime sleepiness. (Johns, 1991) The questionnaire asks the subject to rate 

his or her probability of falling asleep on a scale of increasing probability from 0 to 3 

for eight different situations that most people engage in during their daily lives, though 

not necessarily every day. In many situations, including (1) While reading, (2) while 

watching TV, (3) while sitting in a public place, (4) as a passenger vehicle, (5) a brief 

afternoon nap, (6) as a conversation with another person, (7) while resting after lunch, 

do not drink alcohol and (8) while sitting in a car stopped at a traffic jam or waiting for 

traffic signals. The scores for the eight questions are added together to obtain a single 

number. (Johns, 1991) The score of 0-5 indicates lower normal daytime sleepiness, 6-

10 indicates higher normal daytime sleepiness, 11-12 indicates mild excessive daytime 

sleepiness, 13-15 indicates moderate excessive daytime sleepiness and 16-24 indicates 

severe excessive daytime sleepiness. 

 In this study classification of Epworth Sleepiness Scale was 

<10 normal daytime sleepiness  

10-14 mild excessive daytime sleepiness.  

15-18 moderate excessive daytime sleepiness. 

>18 severe excessive daytime sleepiness 
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3.8 Validity and reliability  

Validity 

Pittsburgh Sleep Quality Index (PSQI) 

 The Thai-PSQI is the measurement tool had been developed under the 

standard translation and administered to bad and good sleepers in an academic 

tertiary care setting. All participants were asked to entire the same question after 2-4 

weeks. Pittsburgh Sleep Quality Index (Thai-PSQI) is translated to Thai language and 

the accuracy is 0.89 which was tested by the test-retest reliability (intraclass correlation 

coefficient). (Sitasuwan, Bussaratid, Ruttanaumpawan, & Chotinaiwattarakul, 2014) 

The Epworth Sleepiness Scale (ESS) 

 The Thai–ESS questionnaires had been developed these started from the 

translation of the ESS English version into Thai by four translators who are fluent in 

English, including one professional translator. Cronbach’s alpha coefficient for the ESS 

Thai version in this study was 0.87 which indicated an excellent internal consistency. 

(Banhiran, Assanasen, Nopmaneejumruslers, & Metheetrairut, 2011) 
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Reliability 

 The research has to tested for reliability the trial questionnaire to nurses who 

work at least one year were 30 non samples. The data were analyzed for validity of 

the formula with a coefficient alpha. (Fink & Litwin, 1995) 

3.9 Vital signs equipment 

   Automatic blood pressure monitor of Dinamap automated oscillometric 

device V 100 calibrate date on May- July 2015 by Medical Equipment Center in 

hospital. 

3.10 Data collection  

Questionnaires 

 During February - March 2017, a self-reported questionnaire was distributed to 

shift nurses after measuring blood pressure and heart rate (vital signs).  

Vital signs measurement  

1.  To measure blood pressure arms should be measured at the same level as 

the heart. Blood pressure measuring device are in an obvious position. But not 

necessarily at the same level as the heart.(O'brien, 2003) If the arm is lower than the 

heart. There will be increased blood pressure from hydrostatic pressure caused by 

gravity. This may increase to 10-12 mm Hg.(Nelson, Kennedy, Regnerus, & Schweinle, 

2008) 
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2.  Usually, seated position is used to measure blood pressure. Blood pressure 

measurement In patients with low blood pressure, systolic pressure is 2-3 mmHg higher 

and diastolic pressure is reduced by 2-3 mmHg.(Jamieson et al., 1990) 

 3.  Wrap the sleeve easily and cozily around the upper piece of your arm. The 

sleeve ought to be measured to fit easily, while as yet sufficiently enabling space for 

one fingertip to sneak by it. Make certain the base edge of the sleeve is no less than 

one inch over the wrinkle in your elbow. 

4. To measure the first pressure. The first two arms should be measured 

because they may not be the same. If the difference is more than 10 mm Hg. Show 

that there is a narrowing of arteries with lower pressure. And high blood pressure is the 

main. 

5. The pulse measurement used to your first and second two finger to touch 

the pulse wrists on the did not raise the arm up. Half a minute or one minute to count 

if had irregular rhythm counts for one full minute.  

 6. The average of the two times of measurements blood pressure values was 

also better. The first measurement value is the highest to be measured again one 

minute later. If both values are more than 5 mmHg is measured at 3 times and then 

average. Multiple pressure measurements are more accurate than one-time pressure 

measurements. (Frese, Fick, & Sadowsky, 2011) 
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Statistical analysis  

 The data was analyzed by computer program SPSS Version 17.  

Descriptive statistics  

 The categorical data was analyzed by using percentage and frequency. The 

range, mean (𝑋̅), and standard deviation (S.D.) was reported for continuous data. If 

data was skewed, median and interquartile range (IQR) was performed. An interquartile 

range was reported as a range of 75th percentile and 25th percentile.  

Inferential statistic  

 In bivariate analysis, a Person’s Chi-square test was performed to test an 

association for categorical data if assumption was met. For continuous data, 

Independent t-test was analyzed to find a difference between two groups (eg. Good 

sleep and poor sleep). If data was not normal distribution, Man-Whitney U test was 

performed.  

 In multivariate analysis, simple linear regression was analyzed to test an 

association between sleep quality (PSQI and ESS score) as an independent variable 

and vital signs (Systolic blood pressure, Diastolic blood pressure and Heart rate) as a 

dependent variable. In this study, age, gender, BMI, exercise behavior, caffeine 

consumption and alcohol consumption were adjusted in this multivariate model.  

A significant level was considered at p-value less than 0.05 in this study.  
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3.11 Ethical consideration  

 This research was conducted by researchers collected data from a sample of 

registered nurses, Faculty of Medicine Vajira Hospital, Navamindradhiraj University after 

the approval to carry out research in the ethics committee. The study code was 

009/60.   

3.12 Expected Benefits  

 The results of the study can be used as an introduction to dealing with 

improving the way to scheduling time table for shift-working nurse and to understand 

the relation of factors and nurse’s health to make a better quality of sleep. 
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CHAPTER IV 

RESEARCH RESULTS 

 The main objective for this study was to investigate effect of sleep quality on 

vital sign among shift-nurse in a public hospital. The research results were presented 

and categorized into demographic characteristics data, working characteristics data, 

vital sign and described sleep quality association on blood pressure and heart rate. 

 The study samples consisted of 270 nurses participated from a public hospital 

in Bangkok Thailand. The results are separated into 10 parts as following; 

 The study samples consisted of 270 nurses participated from a public hospital 

in Bangkok Thailand. The results are separated into 6 parts as following; 

 4.1 Demographic and working characteristics of shift nurses.  

 4.2 Sleep quality and Daytime sleepiness of shift nurses. (The Pittsburgh Sleep 

Quality Index; PSQI and The Epworth Sleepiness Scale; ESS) 

 4.3 Blood pressure and Heart rate of shift nurses. 

 4.4 Association between demographic and working characteristics and sleep 

quality (PSQI) of shift nurses.  

          4.5 Association between demographic and working characteristics and daytime 

sleepiness (ESS) of shift nurses.  

 4.6 Multivariable analysis of sleep quality and daytime sleepiness and vital 

sign among shift nurses  
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4.1 Demographic and working characteristics of shift nurses  

Table 2 Frequency and percentage of demographic characteristics of shift nurses 

Demographic Characteristics Frequency Percentage (%) 

Gender   

   Male 37 13.70 

   Female 233 86.30 

Age   

   20 - 30 155 57 

   31 - 40 96 35 

   >  40 19 7 

   Mean  SD 30.735.71  

   Minimum -  Maximum 22 - 45  

Weight   

   40-55 171 63 

   56-70 82 30 

   > 70 17 6 

   Mean  SD 53.0610.14 - 

   Minimum - Maximum 40-84 - 
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Demographic Characteristics Frequency Percentage (%) 

Height   

   145 – 160 139 51 

   161 – 175 115 42 

   > 175 16 5 

   Mean  SD 161.347.88 - 

   Minimum - Maximum 145-185 - 

BMI   

   <18.5 71 26.3 

   18.50 – 23.00 160 59.3 

    >23.00 39 14.4 

   Mean  SD 20.202.44 - 

   Minimum - Maximum 15.43-28.12 - 

Marital Status   

   Single 179 66.30 

   Married 89 32.96 

   Divorced 2 0.74 

Education Level   

   Bachelor’s degree 233 86.3 

   Master’s degree or higher 37 13.7 
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Demographic Characteristics Frequency Percentage (%) 

Current monthly income   

   10,000-20,000 11 4.07 

   0,001-30,000 106 39.26 

   >= 30,001 153 56.67 

   Mean  SD 30,090.19 - 

   Minimum - Maximum 18,500-45,000 - 

Exercises   

   1-2 time/week 79 29.26 

   2-3 time/week 27 10.0 

   More than 3 time/week 11 4.07 

   No exercises 153 56.67 

Currently smoke cigarettes   

   No 270 100 

Currently drink alcohol   

   No 218 80.74 

   Yes 52 19.26 

Currently drink caffeine   

   No 20 7.41 

   Yes 250 92.59 



 

 

41 

Demographic Characteristics Frequency Percentage (%) 

Type of caffeine    

   Coffee/tea 219 81.11 

   Energy drink 5 1.85 

   Coco 12 4.44 

   Coke 31 11.48 

   Others 3 1.11 

General Health   

   Very good 1 0.37 

   Good 140 51.85 

   Poor 116 42.96 

   Fair 3 1.11 

   Don’t know 10 3.70 

In this study, majority of participated nurses were female (86.3%). Average 

reported age ( SD) was 30.74 (5.71) years old. A 69.3% of shift nurses in this study 

had normal body mass index (BMI) and average BMI was 20.20 kg/m2. Most of them 

were single (66.30%) and had education level at the Bachelor’s degree (86.3%). Current 

monthly income was between 18500 and 45000 baht (mean income 30090.19 Baht).  

More than half of nurses had current monthly income over 30000 Baht (56.67%). A 

56.67% of participated nurses revealed non-exercise while only 4% reported exercise 
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more than 3 times per week. All of them were non-smokers. 80.74% of them reported 

non-alcohol drinkers whereas 92.59% reported caffeine consumption.  For general 

health status, more than half of them (51.85%) reported good health condition and 

42.96% reported poor health.   
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Table 3 Frequency and percentage of working characteristics of shift nurses 

Working Characteristics Frequency Percentage (%) 

Years of work experience   
   <= 10 28 10.37 
   11 – 20 232 85.93 
   > 20 10 3.70 

   MeanSD 8.76 0.346 - 

   Minimum - Maximum 1-23  
Years of shift nurse   
   1 - 10 28 10.37 
   11 - 20 232 85.93 
   21 - 30 10 3.70 

   Mean  SD 8.76 0.346 - 

   Minimum - Maximum 1-23  
Department   
   Medicine 67 24.80 
   Pediatric 13 4.80 
   Emergency 13 4.80 
   Surgical and Operation 91 33.70 
   Intensive Care Unit 66 24.44 
   Obstetrics and Gynecology 20 7.41 
Position   
   Special Nurse 31 11.48 
   Register Nurse 239 88.52 
Majority of Shift during the 
past month 

  

   Morning 1 0.4 
   Afternoon 32 11.9 
   Night 237 87.8 
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Working Characteristics Frequency Percentage (%) 

Percent of Shift nurse   
   Morning 22.74 - 
   Afternoon 34.25 - 
   Night 41.83 - 
Percent of morning shift 
during the past month 

  

   0 – 33.33% 232 85.9 
   33.34 – 66.66% 38 14.1 

   Mean  SD 22.7410.81 - 

Minimum - Maximum 0-60 - 
Percent of afternoon shift 
during the past month 

  

   0 – 33.33% 121 44.8 
   33.34 – 66.66% 146 54.1 
   66.67 – 100% 3 1.1 

   Mean  SD 34.259.04 - 

   Minimum - Maximum 5-90 - 
Percent of night shift 
during the past month 

  

   0 – 33.33% 68 25.2 
   33.34 – 66.66% 194 71.9 
   66.67 – 100% 8 3 

   Mean  SD 41.8312.50 - 

Minimum - Maximum 5-90 - 
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A working characteristic of 270 nurses from a public hospital were collected. 

An average reported years of experiences and years of work as a shift nurse were 8.76 

(0.346) years. Most of participants (33.70%) worked in Surgical and Operation 

Department. Only 4.81% was from Emergency Department. Around 90% of them were 

registered nurses while 10% were special nurses. 87.8% of nurses reported their 

majority of the shift as a night shift during the past month. From 100 percent, average 

percentage of reported morning shift, afternoon shift and night shift were 22.74, 34.25, 

and 41.83 respectively. By tertile, most of nurse reported their morning shift in the first 

tertile (0% – 33.33%) and reported their afternoon and night shift in the second tertile 

(33.34% – 66.66%) (Table 2).  
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 4.2 Sleep quality and Daytime sleepiness of shift nurses (The Pittsburgh Sleep 
Quality Index; PSQI and The Epworth Sleepiness Scale; ESS) 

Table 4 Sleep quality of 270 shift nurses by Pittsburgh Sleep Quality Index 

Sleep quality (PSQI Questions) 
Frequency 

N=270 
Percentage (%) 

Sleep Duration (hours)   

   < 7 94 34.8 

    7 176 65.2 

   Mean 7.07 - 

Minimum - Maximum 5-15 - 

Sleep Latency (minutes)   

    15 52 19.3 

   16 - 30 72 26.7 

   31 - 60 95 35.2 

   >60 51 18.9 

   Mean 48.07 - 

Minimum - Maximum 10-240 - 

Day Dysfunction   

   No 121 44.8 

   Less than once a week 95 35.2 

   Once or twice a week 54 20.0 
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Sleep quality (PSQI Questions) 
Frequency 

N=270 
Percentage (%) 

Sleep Efficiency (%)   

   < 65 147 54.4 

   65 - 74 34 12.6 

   75 – 84 40 14.8 

    85 49 18.1 

   Mean 69 - 

   Minimum- Maximum 27.27-250 - 

Use Sleep medicine   

   No  200 74.1 

   Less than once a week 70 25.9 

Overall Sleep Quality   

   Good   (0 - 5) 3 1.1 

   Fairy good (6 - 10) 167 61.9 

   Poor sleep (11 - 21) 100 37.0 

   Mean  10 - 

Minimum- Maximum 5-17 - 
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Table 4 reported the components of PSQI questionnaire to ascertains sleep 

quality of 270 shift nurses in current study. Total PSQI score indicated that 61.9% of 

nurses had fairly good sleep quality, 37% of them had poor sleep quality and 1.1% 

had good sleep. However, 65.2% of them reported long sleep duration more than 7 

hours. Interestingly, only 19.3% of nurses reported short sleep latency while most of 

them (35.2%) had sleep latency more than half an hour to one hour. The maximum 

reported sleep latency among those who have long sleep latency was two hours (240 

minutes).  Almost a half of nurses (44.8%) reported none day dysfunction. A sleep 

efficiency component of PSQI showed that 54.4% nurses had their sleep efficiency less 

than 65%. The minimum sleep efficiency among shift nurses was 27.27%. Most of 

nurses (74.1%) were none uses sleep medicine whereas 25.9% of them reported taking 

medicine less than once a week.  
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Table 5 Daytime Sleepiness of 270 shift nurses by Epworth Sleepiness Scale (ESS) 

Epworth Sleepiness Scale (ESS) 
N= 

270 

Percentage 

(%) 

<10 normal daytime sleepiness  145 53.7 

10-14 mild excessive daytime sleepiness. 121 44.8 

15-18 moderate excessive daytime sleepiness. 4 1.5 

Mean ± SD 10.22 ± 2.00 - 

Minimum - Maximum 4 - 15 - 

 

 Table 5 presented daytime sleepiness scores by using ESS questionnaire. A 

result indicated that average ESS score (± SD) among shift nurses was 10.22 ± 2.00 with 

a range of 4 -15. After classification ESS scores into levels, this study found that most 

of nurses (53.7%) had a normal daytime sleepiness level. Additionally, 44.8% and 1.5% 

of them had Mild and Moderate Excessive Daytime Sleepiness respectively  
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4.3 Blood pressure and Heart rate of shift nurses  

Table 6 Vital signs of 270 shift nurses (mean, standard deviation, minimum and 
maximum) 

Vital signs Mean 
Standard 

deviation 
Minimum Maximum 

Systolic blood pressure 

(mmHg) 
107.70 10.49 90 135 

Diastolic blood pressure 

(mmHg) 
67.74 10.25 43 91 

Heart rate (Beats/min, bpm) 81.96 7.51 60 98 

 
The table showed the maximum of systolic blood pressure was 135 mmHg and 

minimum of systolic blood pressure was 90 mmHg.  An average systolic blood pressure 

was 107.70 (±10.49) mmHg. The maximum and minimum diastolic blood  

pressure was 91 and 43 orderly with an average diastolic blood pressure of 

67.74 (±10.25) mmHg. An average heart rate of shift nurses was 81.96 (±7.51) bpm.  
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4.4 Association between demographic and working characteristics and sleep quality 
(PSQI) of shift nurses  

As shown in Table 3, only 3 nurses in this study were classified into good 

sleep quality criteria (PSQI < 5). Therefore, the association results would group those 

3 nurses together with fairy good sleep quality. The total number of nurses with 

good sleep quality was 170 and another 100 nurses had poor sleep quality.  

Table 7 Association between general demographics and sleep quality of shift nurses 

Characteristics 

Good/Fairy 

Good Sleep 

Quality 

N=170 

Poor Sleep 

Quality 

N=100 
X2 /t-test P-Value 

N % N % 

1. Gender       

   Male 26 15.29 11 11 0.982 0.322 

   Female 144 84.71 89 89 - - 

2. Age       

   20 - 30 103 60.59 52 52 4.447 0.108 

   31 - 40 59 34.71 37 37 - - 

   >  40 8 4.70 11 11 - - 
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Characteristics 

Good/Fairy 

Good Sleep 

Quality 

N=170 

Poor Sleep 

Quality 

N=100 
X2 /t-test P-Value 

N % N % 

3. BMI       

   <18.5 44 25.88 27 27 2.235 0.327 

   18.50 – 23.00 116 68.24 71 71 - - 

    >23 10 5.88 2 2 - - 

4. Marital Status       

   Single 108 63.53 73 73 2.556 0.110 

   Married 62 36.47 27 27 - - 

5. Education Level       

   Bachelor’s degree 146 85.88 87 87 0.067 0.796 

   Master’s degree or    

   higher 
24 14.12 13 13 - - 

6. Smoking habits 

(Yes/No) 
      

   No 170 100 100 100 - - 
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Characteristics 

Good/Fairy 

Good Sleep 

Quality 

N=170 

Poor Sleep 

Quality 

N=100 
X2 /t-test P-Value 

N % N % 

7. Alcoholic (Yes/No) 

   No 138 81.18 80 80 0.056 0.813 

   Yes 32 18.82 20 20 - - 

8. Caffeine (Yes/No)       

   No 9 5.29 11 11 2.989 0.084 

   Yes 161 94.71 89 89 - - 

9. Exercises       

   1-2 time/week 45 26.47 34 34 3.833 0.147 

   More than 3 

time/week 
21 12.35 17 17 - - 

   No exercises 104 68.18 49 49 - - 

       

Table 7 showed an association between demographic of shift nurses and sleep 

quality. We found most nurse had fairy good sleep quality (n= 170) and the rest had 

poor sleep quality (n=100). All demographic characteristics of nurses was not achieved 

significant associations with sleep quality. Majority of fairy good sleep quality nurses 
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(60.59%) had age between 20 – 30 years old which showed the same age range of age 

as the poor sleep quality nurses. Age did not affect on sleep quality of shift nurses. 

Nurses who had fairy good sleep quality had BMI in the same range (18.50 – 24.90) as 

poor sleep quality nurses. An association between sleep quality and BMI was not found 

in this study. Compared marital status between fairy good sleep quality and poor sleep 

quality nurses, the results showed that majority of both groups were single. In part of 

education level, plenty of nurses in both fairy good (85.88%) and poor sleep (87%) 

quality groups were graduated in bachelor’s degree and the others were graduated in 

master’s degree or higher. Therefore, an association between education level and 

sleep quality was not achieved. All of them had no smoking habits. There were 138 

(81.18%) of nurses reported non-alcohol drinker had fairy good sleep quality. Among 

fairy good sleep nurses, 94.71% of them reported caffeine consumption which was 

higher, but not significant, than poor sleep nurses (89%). An exercise was also not 

presented any associations with sleep quality.  
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Table 8 Association between working characteristics and Pittsburgh Sleep Quality 
Index (N= 270) 

Characteristics 

Good/Fairy 

Sleep Quality 

N=170 

Poor  Sleep 

Quality 

N=100 

Mann-

Whitney U 

X2 /t-

test 

P-

Value 

N % N % 

1. Year of work 

(Median/IRQ) 
7.5(8) 8(11) 7687.5 - 0.188 

2. Year of shift 

nurse 

(Median/IRQ) 

7.5(8) 8(11) 7687.5 - 0.188 

3. Work 

Department 
       

   Medicine 43 25.9 24 24 - 5.659 0.314 

   Pediatric 7 4.12 6 6 - - - 

   Emergency 7 4.12 6 6 - - - 

   Surgical and             

   Operation 
54 31.76 37 37 - - - 

Intensive Care Unit 42 24.71 24 24 - - - 

Obstetrics and 

Gynecology 
17 10 3 3 - - - 
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Characteristics 

Good/Fairy 

Sleep Quality 

N=170 

Poor  Sleep 

Quality 

N=100 

Mann-

Whitney U 

X2 /t-

test 

P-

Value 

N % N % 

4. Position        

Special Nurse 18 10.59 13 13 - 0.360 0.548 

Register Nurse 152 89.41 87 87 - - - 

5. Most Working 

Shift 
       

   Morning 1 0.59 0 0 - 3.152 0.027 

   Afternoon 16 9.41 16 16 - - - 

   Night 153 90 84 84 - - - 

6. Percent of Shift nurse      

Morning Shift        

0 – 33.33% 145 85.29 87 87 - 0.152 0.697 

33.34 –66.66% 25 14.71 13 13 - - - 

Afternoon Shift        

0 – 33.33% 78 45.88 21 21 - 1.271 0.530 

33.34 –66.66% 91 53.53 77 77 - - - 

66.67 – 100% 1 0.59 2 2 - - - 
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Characteristics 

Good/Fairy 

Sleep Quality 

N=170 

Poor  Sleep 

Quality 

N=100 

Mann-

Whitney U 

X2 /t-

test 

P-

Value 

N % N % 

   Night Shift        

0 – 33.33% 47 27.65 21 21 - 2.187 0.335 

33.34 –66.66% 117 68.82 77 77 - - - 

66.67 – 100% 6 3.53 2 2 - - - 

 
 Table 8 reported the association between working characteristics and Pittsburgh 

Sleep Quality Index. In departments of nurse in this hospital, most of nurses that had 

fairy good sleep quality in this study come from surgical and operation department 

31.76%, medicine department 25.9%, intensive care unit department 24.71%. In poor 

sleep quality group there were the same department orders but less in numbers. An 

association between sleep quality and position of nurses was not found in this study. 

In part of most working shift nurses were achieved significant associations with sleep 

quality nurses who had fairy good sleep quality the results showed that majority of 

night shift were 90% and 84 % poor sleep quality nurses. The results showed average 

percentage of reported morning shift, afternoon shift and night shift were respectively. 

By tertile, most of nurse reported their morning shift in the first tertile (0% – 33.33%) 
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and reported their afternoon and night shift in the second tertile (33.34% – 66.66%) 

percent of shift nurse 33.34 – 66.66%. 
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4.5 Association between demographic and working characteristics and Daytime 
sleepiness (ESS) of shift nurses   

Table 9 Association between general demographic and daytime sleepiness (Epworth 
Sleepiness Scale) among  shift nurses 270 shift nurses.  

Characteristics 

Normal 

Daytime 

sleepiness 

(ESS < 10) 

N=145 

Excessive 

Daytime 

sleepiness 

(ESS ≥ 10) 

N=125 

X2 /t-

test P-Value 

N % N %  

1. Gender       

   Male 21 14.48 16 12.80 0.16 0.688 

   Female 124 85.52 109 87.20   

2. Age       

   20 - 30 84 57.93 71 56.80 0.251 0.882 

   31 - 40 50 34.48 46 36.80   

   >  40 11 7.59 8 6.40   

3. BMI       

   <18.5 46 31.73 25 20.0 8.50 0.014 

   18.50 – 23.00 85 58.60 75 60.0   

   >23 14 9.67 25 20.0   
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Characteristics 

Normal 

Daytime 

sleepiness 

(ESS < 10) 

N=145 

Excessive 

Daytime 

sleepiness 

(ESS ≥ 10) 

N=125 

X2 /t-

test P-Value 

N % N %  

4. Marital Status       

   Single 94 64.83 87 69.60 0.692 0.406 

   Married 51 35.17 38 30.40   

5. Education 

Level 
      

   Bachelor’s 

degree 
126 86.90 107 85.60 0.095 0.757 

   Master’s degree 

or higher 
19 13.10 18 14.40   

6. Smoking habits 

(Yes/No) 
      

   No 145 100 125 100   
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Characteristics 

Normal 

Daytime 

sleepiness 

(ESS < 10) 

N=145 

Excessive 

Daytime 

sleepiness 

(ESS ≥ 10) 

N=125 

X2 /t-

test P-Value 

N % N %  

7. Alcoholic 

(Yes/No) 
      

   No 116 80.0 102 81.60 0.111 0.740 

   Yes 29 20.0 23 18.40   

8. Caffeine 

(Yes/No) 
      

   No 11 8.0 9 7.0 0.015 0.904 

   Yes 134 92.0 116 93.0   

9. Exercises       

   1-2 time/week 44 30.0 35 28.0 0.179 0.914 

   More than 3 

time/week 
20 14.0 18 14.0   

   No exercises 81 56.0 72 58.0   
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Table 9 showed an association between demographic and daytime sleepiness 

(Epworth Sleepiness Scale, the normal daytime sleepiness (n=145) and excessive 

daytime sleepiness (n=125). All demographic characteristics of nurses was not achieved 

significant associations with daytime sleepiness. Majority of normal daytime sleepiness 

of nurses 57.82% had age between 20 – 30 years old which showed the same age 

range as the excessive daytime sleepiness of nurses. Age did not effect on daytime 

sleepiness of shift nurses. Nurses who had normal daytime sleepiness had BMI in the 

same range (18.50 – 23.00) as poor sleep quality nurses. An association between 

daytime sleepiness and BMI was not found in this study. Compared marital status 

between normal daytime sleepiness and excessive daytime sleepiness of nurses, the 

results showed that majority of both groups were single. In part of education level, 

plenty of nurses in both normal daytime sleepiness 86.90% and excessive daytime 

sleepiness 85.60% quality groups were graduated in bachelor’s degree and the others 

were graduated in master’s degree or higher. Therefore, an association between 

education level and daytime sleepiness was not achieved. All of them had no smoking 

habits. There were 116 (80.00%) of nurses reported non-alcohol drinker had normal 

daytime sleepiness. Among excessive daytime sleepiness of  nurses 93.00 % of them 

reported caffeine consumption which was higher, but not significant, than normal 

daytime sleepiness of nurses 92.00 %. An exercise was also not presented any 

associations with daytime sleepiness.  
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Table 10 Association between working characteristics - Epworth Sleepiness Scale 

Association between working characteristics - Epworth Sleepiness Scale 

Characteristics 

Normal 

Daytime 

sleepiness 

(ESS < 10) 

N=145 

Excessive 

Daytime 

sleepiness 

(ESS ≥ 10) 

N=125 

Mann-

Whitney 

U 

X2 /t-

test 

P-

Value 

N % N % 

1. Year of work 

(Median/IRQ) 
8(9) 8(9) 9058  0.994 

2. Year of shift 

nurse 

(Median/IRQ) 

8(9) 8(9) 9058  0.994 

3. Work 

Department 
     

   Medicine 40 27.59 27 21.6 - 18.117 0.003 

   Pediatric 10 6.90 3 2.4 - - - 

   Emergency 8 5.51 5 4.0 - - - 

   Surgical and  

   Operation 
53 36.55 38 30.4 - - - 
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Characteristics 

Normal 

Daytime 

sleepiness 

(ESS < 10) 

N=145 

Excessive 

Daytime 

sleepiness 

(ESS ≥ 10) 

N=125 

Mann-

Whitney 

U 

X2 /t-

test 

P-

Value 

N % N % 

   Intensive Care   

   Unit 
31 21.38 35 28.0 - - - 

   Obstetrics 

and Gynecology 
3 2.07 17 13.6 - - - 

4. Position        

   Special Nurse 14 9.66 17 13.6  1.028 0.311 

   Register Nurse 131 90.34 108 86.4 -   

5. Most Working 

Shift 
       

   Morning 1 0.69 0 0 - 0.973 0.615 

   Afternoon 18 12.41 14 11.2 -   

   Night 126 86.90 111 88.8 -   
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Characteristics 

Normal 

Daytime 

sleepiness 

(ESS < 10) 

N=145 

Excessive 

Daytime 

sleepiness 

(ESS ≥ 10) 

N=125 

Mann-

Whitney 

U 

X2 /t-

test 

P-

Value 

N % N % 

 

6. Percent of 

Shift nurse 

   Morning Shift        

   0 – 33.33% 132 91.03 100 80.0 - 6.759 0.009 

 33.34 – 66.66% 13 8.97 25 20.0 -   

 Afternoon Shift        

  0 – 33.33% 61 42.07 60 48.0 - 1.609 0.447 

 33.34 – 66.66% 83 57.24 63 50.4 -   

 66.67 – 100% 1 0.69 2 1.6 -   

   Night Shift        

   0 – 33.33% 28 19.31 40 32.0 - 9.368 0.009 

 33.34 – 66.66% 115 79.31 79 63.2 -   

 66.67 – 100% 2 1.38 6 4.8 -   
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Table 10 reported the association between working characteristics and daytime 

sleepiness (Epworth Sleepiness Scale). The working characteristics of nurses achieved 

significant associations with daytime sleepiness on work department and percent of 

morning and night shift nurse. Most of nurses who had normal daytime sleepiness in 

this study found in surgical and operation department 36.55%, medicine department 

27.59 %, intensive care unit department 21.38 %. In the excessive daytime sleepiness 

group there were the same department orders but less in numbers. An association 

between daytime sleepiness and position of nurses was not found in this study. In part 

of most working shift nurses were not achieved significant associations with daytime 

sleepiness nurses. But the results showed average percentage of reported morning 

shift, and night shift were significant associations with daytime sleepiness. By tertile, 

most of nurse reported their morning shift in the first tertile (0% – 33.33%) and reported 

their afternoon and night shift in the second tertile (33.34% – 66.66%) respectively. 
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4.6 Multivariable analysis of sleep quality and daytime sleepiness and vital sign 
among shift nurses. 

Table 11 Association between vital signs (blood pressure and heart rate) and sleep 
quality among shift nurses (N=270) 

Characteristics 

Good/Fairy Sleep 

Quality 

 

Median     IQR 

Poor Sleep 

Quality 

 

Median    IQR 

 

 

P value 

1. Blood pressure(mmHg)   
 

   Systolic 108             18 108             16 0.874 

   Diastolic 69             14 64             13 0.177 

2. Heart rate (bpm) 81             10 80              10 0.58 

 
There were no differences of vital sign among good sleep quality nurses and poor 

sleep quality nurses, as shown in table 10.  Median systolic blood pressure and 

diastolic blood pressure was equal (108 mmHg). Compared diastolic blood pressure, 

good sleep quality nurses had higher poor sleep group. A median of heart rate among 

those who have good sleep quality was 81 whereas median poor sleep nurse heart 

rate was 80 bpm.  
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Table 12 Association between vital signs (blood pressure, heart rate) and daytime 
sleepiness among shift nurses (N=270) 

Characteristics 

Normal 

daytime 

sleepiness 

Median    IQR 

Excessive 

daytime 

sleepiness 

Median    IQR 

P-value 

1. Blood pressure(mmHg)    

   Systolic 105            16 110              17 0.041 

   Diastolic 67              14 69               14 0.753 

2. Heart rate (bpm) 80             12 80               10 0.375 

 
Compared normal daytime sleepiness and excessive daytime sleepiness 

nurses, we found a significant difference of systolic blood pressure (p=0.041). Excessive 

daytime sleepiness had a higher systolic and diastolic blood pressure than normal 

daytime sleepiness. However diastolic blood pressure and heart rate were not found 

differences (p>0.05). The median of heart rate (80 bmp) (Table 12).  
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Table 13 Multivariable linear regression of sleep quality,  daytime sleepiness and 
vital sign among  270 shift nurses  

Model 
Systolic 

        P-Value 

Diastolic 

        P-Value 

Heart rate 

        P-Value 

Unadjusted model 

PSQI score 0.26     (0.43) -0.03    (0.47) -0.03    (0.15) 

ESS score 0.39     (0.23) -0.22    (0.48) 0.43    (0.06) 

Adjusted modela 

PSQI score 0.33     (0.30) -0.13    (0.68) -0.297    (0.21) 

ESS score 0.28     (0.226) -0.32    (0.30) 0.35    (0.12) 

a The models were adjusted for age, gender, BMI, exercise, caffeine consumption and alcohol 
consumption.  

Remark: All models were adjusted for age, gender, BMI, exercise, caffeine consumption and 
alcohol consumption   
 

Table 13 reported the associations between score of PSQI and ESS and vital 

sign. In unadjusted model, an increased PSQI score was possible to increased systolic 

blood pressure ( = 0.26, p-value = 0.43). Additionally, an increased ESS score was 

potentially increased systolic blood pressure ( = 0.39, p-value = 0.23) and increased 

heart rate ( = 0.43, p-value = 0.06). After adjustment for age, gender, BMI, exercise, 

caffeine consumption and alcohol consumption, an increased one score of PSQI was 

tented to increased 0.33 mmHg of systolic blood pressure ( = 0.33, p-value = 0.30). 

Moreover, an increased one score of ESS was possible to increased 0.28 mmHg of 
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systolic blood pressure ( = 0.28, p-value = 0.30) and 0.35 bmp of heart rate ( = 

0.35, p-value = 0.12). However, statistical significant was not achieved.  
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CHAPTER V 

DISCUSSION 

 The purpose of this study was to determine an association between sleep 

quality and blood pressure and heart rate among shift-nurses in a public hospital. The 

populations of this study were 270 registered shift-nurses (37 males and 233 females). 

The study period was February-March 2017.  

 The issues can be discussion as follow; 

5.1 Prevalence of poor sleep quality and daytime sleepiness among in shift nurses. 

5.2 Vital sign among in shift nurse 

5.3 Association between sleep quality and vital sign among shift nurse 

5.4 Association between daytime sleepiness and vital sign among shift nurse 
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5.1 Prevalence of poor sleep quality and day time sleepiness among shift nurses. 

 This study the most of female shift workers 89% had sleep quality scores ≥5, 

and 46.3% day time sleepiness scores >10 indicating poor sleep which more than those 

of females in Taiwan’s general population 57% . (Shao et al., 2010) There was a 

averagely prevalence 57.8% of poor sleep quality in most study subjects. (Nazatul et 

al., 2008) Even though shift working nurses tried hard to adapt their life time work to 

shift rotations, they tend to suffer from severe sleep disturbances and increased rates 

of cancer, cardiovascular diseases, digestive disease and irregular menstrual cycles. 

Poor sleep is also link to medical errors and occupational injuries.  

 The study sleep quality among female hospital staff nurses demonstrated that 

nurses working in a hospital setting had a high prevalence of sleep disturbance. A total 

of 156 staff nurses completed the study. Among the staff nurses, 75.8% (117) had poor 

sleep quality. (Chien et al., 2013) Nurses who working rotating day time/evening 

time/night time shifts recorded for a long time working day, most of all stressful 

environmental risk factors, more hard work and that they were less able to control 

their work-place. (Sveinsdottir, 2006) 
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Figure 1 Prevalence of poor sleep quality among in shift nurse. 
 
Our results indicated that average ESS score ( ± SD)  among shift nurses was 10. 22 ± 

2. 00 and most of nurses ( 51. 5% )  had a Higher Normal Daytime Sleepiness level. 

(Lykouras et al., 2014) suggested that there was a doubt if the excessive sleepiness 

was due to the experience gained or due to their age.  
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5.2 Vital sign among in shift nurse 

The vital signs are indicated to have a life to observe and detect the 

temperature, pulse, respiration and blood pressure. This is due to the work of the 

organs of the body are very important in life, including heart, lung, brain, including the 

work of the circulatory system and respiratory system in which the normal vital signs 

may be changed slightly. When abnormal vital signs it shows that being with physical 

abnormalities such body may be insufficient oxygen. There is poor blood circulation 

of water and electrolyte, infections or problems in adapting the physical and emotional 

changes. The normal human body requires and regulates a very precise and specific 

balance of oxygen in the blood. The levels of normal in people are considered 95-100 

percent. If the level blood oxygen was below 90 percent, it is considered low resulting 

in hypoxemia. When the humans take a breath, oxygen enters your lungs and attaches 

to a carrier protein called hemoglobin inside your red blood cells. Those same red 

blood cells release carbon dioxide into your lungs, which leaves your body when you 

breasted. Freshly oxygenated red blood cells carry oxygen to your body. (Lo et al., 

2008) 

This studied showed the maximum of systolic blood pressure was 135 mmHg 

and minimum of systolic blood pressure was 90 mmHg.  An average systolic blood 

pressure (SBP) was 107.70 (±10.49) mmHg. The maximum and minimum diastolic blood 

pressure were 91 and 43 orderly with an average diastolic blood pressure ( DBP)  of 

67.74 (±10.25) mmHg. Compared to normal blood pressure, our study participants 
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average systolic and diastolic blood pressure were classified in normal range; SBP 

equals 120 and DBP equals 80. However, some nurses in this study had pre-

hypertension; SBP equals 120-139 and diastolic DBP 80-89 mmHg. We found that our 

shift nurses had lower average SBP and DBP than shift nurses in a hospital in Jakarta 

(SBP 110.7 mmHg and DBP 74.3 mmHg). (Merijanti, Samara, Tandean, & Harrianto, 2016) 

Several studies suggested that shift workers have significantly higher SBP. A higher SBP 

is associated with an increased risk for morbidity and mortality from cardiovascular 

disease. The exact mechanisms that link shift work and greater cardiovascular mortality 

are not fully understood, although modifications in blood pressure ( BP)  are possibly 

an important factor. (Hoshide et al., 2003) The increased susceptibility of shift working 

female nurses for developing higher SBPs can be explained by the fact that shift work 

triggers the effects of other life-style factors such as disruption of the circadian rhythm, 

stress and behaviour modification ( which includes lack of physical exercise and 

unhealthy diet). Some studies have reported that shift work can affect blood pressure 

(BP), but few have studied recovery from BP changes occurring during different shifts. 

Except for those working night shifts, BP levels returned to baseline the off-duty day 

after day shift. We recommend that potential influence of shift work be considered 

when evaluating a person's BP. (Lo et al., 2008) An average heart rate of shift nurses 

was 81.96 (±7.51) bpm.  
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5.3 Association between sleep quality and vital sign among shift nurse 

 In our study, we found that general characteristics of shift nurses were not 

associated with sleep quality.  Similarly, previous study ( Zencirci & Yalçın, 2 0 1 3 ) 

presented no association between general characteristic of nurses and sleep quality. 

But, reported of most shift during the past month was associated with sleep quality 

( p<0. 05) .  Most of nurses (more than 80% )  reported their majority of shift as a night 

shift.  (Ohida et al., 2001) suggested that shift characteristic of nurses was associated 

with sleep quality (PSQI) among female nurses in Japan. In general, people are working 

at day time and sleep at night but in some jobs, working the night shift is unavoidable. 

Not enough sleep for many nights or days may cause mal-function circardian rhythms. 

A lot of night shift workers adapt their circadian rhythms to their work schedules, as 

evidenced by a lack of entrainment of the CBT, melatonin, and cortisol rhythms to a 

night schedule. (Boivin, Tremblay, & James, 2007) In the day time that shift workers 

were sleep, cortisol levels were higher than workers who had regular day time 

schedule and sleep at night time.  Furthermore, shift workers were work at night time 

had lower cortisol levels than workers who work at day time . (Weibel & Brandenberger, 

1998) Nevertheless, sleep quality was not associated with frequency of shift as showed 

in this study. There was similar study (Ohida et al., 2001), it’s results showed that no 

association between sleep disorders and frequency of night shift among nurses. 

Consecutive shift works may cause not enough sleep and cannot take care of their 

patients appropriately. (Stanojević, Simić, & Milutinović, 2016) 
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The results of this study reported that there was no association between heart rate, 

blood pressure and sleep quality among shift nurses even if poor sleep quality was 

increased, it’s possible to decreased heart rate and increased systolic blood pressure 

(p>0.05).  

In multivariate model, our study found that there was no association between 

sleep quality blood pressure and heart rate among shift nurse though results suggested 

that an increased systolic blood pressure and decrease heart rate was possible to 

increased poor sleep quality ( p>0. 05) .  Many studies found no association between 

sleep quality and blood pressure.  A study of (Rong, Wang, & Zhang, 2012) in Chinese 

elderly found no significant differences in sleep quality scores, sleep latency, and sleep 

efficiency percentage and prevalence of poor sleep quality between subjects with and 

without hypertension. Additionally, there was none of the differences in systolic blood 

pressure and diastolic blood pressure between fairly and poor sleep quality.   In 

contrast, (Javaheri, Storfer-Isser, Rosen, & Redline, 2008) found the odds of 

prehypertension increased 4.5-fold (95% CI, 2.1 to 9.7) in adolescents with low sleep 

efficiency and 2.8-fold (95% CI, 1.1 to 7.3) in those with short sleep. The adolescents 

with low sleep efficiency had on average a 4.0mm Hg higher systolic blood pressure 

than others(P<0.01). 

The correlation between blood pressure and sleep quality could be explained 

that bad sleeping habits of shift workers could hurt body's ability to regulate stress 

hormones, leading to high blood pressure and developed to hypertension. Stretched 
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out presentation to these could prompt the entrainment of the cardiovascular system 

to work at lifted pressure balance through basic adjustments, for example, blood 

vessel and left ventricle hypertrophic remodeling .(van den Berg et al., 2007) Habitual 

sleep issues could likewise lead to hypertension by entangle circadian rhythms and 

autonomic balance. Changing of parameter in modern society cause some workers lack 

of sleep and disrupted the circadian rhythms of blood pressure in weak people. (Kreier 

et al., 2003)Hypertension or high blood pressure was identified by disruption in the 

circadian rhythms like higher value of blood pressure, an increased prevalence of the 

non-dipping pattern and disruption in the day time rhythms of cardiac output.(Coca, 

1994) The 3 main neuronal population had decreased > 50% in hypertensive subjects 

from study comparison between hypertension subjects and normal subjects . 

(Goncharuk, Van Heerikhuize, Dai, Swaab, & Buijs, 2001)  
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5.4 Association between daytime sleepiness and vital sign among shift nurse 

 We found a significant difference of systolic blood pressure (p=0.041) between 

normal daytime sleepiness and excessive daytime sleepiness. Excessive daytime 

sleepiness had a higher systolic and diastolic blood pressure than normal daytime 

sleepiness. However diastolic blood pressure, heart rate and oxygen saturation were 

not found differences (p> 0.05).  

The demonstrated the association between high level ESS scores and 

elevations in SBP and DBP during wake up and during sleep. Level high scores were 

associated with higher SBP level and DBP variability during waking hours.(Goldstein et 

al., 2004) In raised to being associated with highs blood pressure, the prevalence 

elevated scores ESS were related to higher anger in, depression, and anxiety, as well 

as to inadequate defensible. The studies have reported an association between EDS 

and depression.(Hays, Blazer, & Foley, 1996; Whitney et al., 1998) In addition to 

depression, (Olson, Cole, & Ambrogetti, 1998) shown that, as in our reports, the ESS 

was linked with psychological symptom. An undefined pathway influenced by sleep 

deprivation, leading to heightened sympathetic drive and elevations in 

catecholamines, or to alterations in the neuroendocrine axis resulting in increases in 

cortisol. The cortisol and catecholamine have increased associated with sleep 

deprivation could provide related between daytime sleepiness and increased 

reduction in BP and ultimately in decreased morbidity and mortality from 

cardiovascular disorders. The combined between ESS and BP is an important finding 
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and confirms prior reports that individuals at increased risk for cardiovascular disorders 

can be mention by daytime sleepiness.(Lindberg et al., 1998; Newman et al., 2000) 

Individual differences may represent differences in susceptibility to an internal 

desynchronization of the circadian rhythms (e.g., sleep-wake, body temperature, 

cortisol levels and so on). This increased susceptibility may subsequently affect sleep, 

fatigue, and mood disturbances. Furthermore, individual differences in outcomes may 

be interpreted as differences in individuals’ risk of various health issues that are 

unrelated to shift work. Some individual differences may represent both confounding 

variables as well as predictor variables. 
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CHAPTER VI 

CONCLUSIONS 

6.1 Conclusions 

 The total number of 270 shift-nurse were classified as poor sleep quality by 

The Pittsburgh Sleep Quality Index (PSQI) 100 (37%) and 123 (45.6%) by The Epworth 

Sleepiness Scale (ESS). Poor sleep quality not associations working shift (P-value = 

0.27), blood pressure and heart rate. 

 In our findings showed sleep quality of nurses' both PSQI and ESS methods 

were reported that some of nurses who had working on shift work timetable were lead 

to the presence of poor  sleep ,however, the associated between ESS and BP is an 

important finding and confirms prior reports that risk at increased for Pre- hypertension 

their blood pressure and heart rate were not associated with their sleep quality.                                                                                                                           

All many interesting studies had to showing a high prevalence of sleep disorders among 

shift working nurses, but on the other hand, in our country, it has been an under 

recognized and underestimated problem both from a research and a clinical point of 

view. Thus, further research is required to assess the association between the sleep 

quality and vital sign related shift work of nurses in order to clarify the observed 

problem.  
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6.2 Limitations  

 1. The study was based on a cross-sectional design, the data was collected in 

2 month period, there were to limitations of the study in terms of duration.  

 2. Sleep data were collected from nurse shift in one hospital may not showed 

the sleeping conditions in the other hospital as a whole, because the next night of 

sleep can be different from the previous night.  

 3. The number of the patients studied were few due to the characteristics of 

the samples and limitations of the studying time. This study may not be generalized 

to the majority group of shift nurse. 

 4. The measurements of vital sign have many risk factor to confound in the 

association between sleep quality. 

 5. The subjects may change their weight control plans and the conditions 

related to increase hypertension and habits of sleep. 
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6.3 Recommendations 

 1. A larger sampling group to represent a larger population should be used. 

 2. This thesis provides analysis of problems with sleep and sleepiness in a 

population of nurses. An important implication of the presented findings is that not 

only night and three-shift rotations workers are affected by work scheduling. In other 

words, quite different types of work schedules may involve risk of diseases. 
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