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Abstract

Bacground: Preoperative anxiety is a common psychological lerbthat affects many patients undergoing
surgery and initiates a surgical stress response Fesult of the response to surgical stressisobreaches its
maximum level and vital signs change due to horrhand neural effects.

Objective: To determine the effect of progressive respirat@gxation training on surgical stress response,
anxiety and vital signs.

Methods: In this study, experimental with a control grogsearch model was usdearticipants (N=78) were
randomly assigned. The experimental group recepregressive breathing relaxation training beforegsry.
The control group received only the usual prepanafi he state anxiety scale (SAl) was used to deter the
anxiety level. Surgical stress response was detesnby measuring vital signs, blood glucose, andistd
levels. Results: The difference between the vital signs of the twoups was not significant (p> 0.05)jate
anxiety score of the experimental grodgcreasedn the postoperative first day abtbod glucose and plasma
cortisol levels were low on thé"gostoperative day. The difference between thenmasortisol levels of the
groups on the%postoperative day was significant (p <0.05).

Conclusion: The findings of this study provide evidence topsan the use of breathing relaxation technique due
to a positive effect in reducing the surgical sressponse and anxiety.

Key Words: Progressive relaxation, surgical stress respaasenary artery bypasgraft surgery, nursing

Introduction Plasma cortisol levels reflect changes in the attin

of the HPA axis. Elevations of cortisol, glucagon,
catecholamines, and a host of inflammatory cytakine
Siso exacerbate the stress response to surgery. The
Seuroendocrine  stress response is essential for
rEdequate responding to, coping with, and subsequent
recovery from environmental threats that disrupt

hypothalamus releases hormones which stimulate t gmeostasis  (Sandi & Haller, 2015). However,
ypotha o Srtisol is a catabolic glucocorticoid hormone that
production and/or release of pituitary hormones

Pituitary hormones act on their respective targgaon mobilizes energy stores to prepare the body for the

) . . : fight or flight response to stressors. It promotes
causing the release of corticosteroids such assobrt e . : .
gluconeogenesis in the liver, leading to raisecdlo

by the adrenal glands (the hyIOOthalamiC_lOitUit"]lry_Iucose levels. Moreover, in the presence of raised

; g
adrenal (HPA) axis) (van Bodegom, Homberg, &cortisol levels in a severe stress response, tieeafa

Hr%r\‘/?gggihezglenggﬁggin (e;trt ?(I)'r’ trzuce)ls?.esgPA ?)X'Srotein breakdown exceeds that of protein synthesis
b PP TSP resulting in the net catabolism of muscle protdms

nggnoonbs'gz'g% dStgg?gn?igz;%y’nil:ﬁgrr;f:'rslgr:;zt'?ergg:@ovide substrates for gluconeogenesis (Finnerty,
mediated effects (Ulrich-Lai & Herman, 2009). abvuure, All, Kozar, & Herndon, 2013). The

As a stressor, surgical is a known body stressitaad
disrupt homeostasis; it causes relatively specifi
psychophysiological stress responses. Followin
surgical, trauma or anxiety the nervous syste
activates the stress response by sending imputses f
the injured site to the hypothalamus. Th
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scientific literature on hyperglycemia caused iis th using progressive respiratory relaxation trainimg t
way, reduces the rate of wound healing and isduce the anxiety of surgical patients. This stwag
associated with an increase in infections and otheonducted with the aim of determining the effect of
comorbidities including ischemia, sepsis, and iasee respiratory relaxation training on individuals with
mortality (Du, Wang, &Yan, 2018, Finnerty et al.,CABG surgery on psychological (state anxiety level)
2013; Nilsson, 2009). and physiological indicators (pulse rate, blood
pressure, respiratory rate and blood glucose and
plasma cortisol level) of the surgical stress raspo
Surgical stress response severity associated Wwith tThis is the first study in Turkey. The hypothesishe
size of major surgery such as coronary artery tkgpastudy is as follows:
graft (CABG) (Nilsson 2009; Dimopoulou et al.,
2008) and cortisol, reaches the maximum lev
(Widmer et al., 2005). It is also known, a relate
concept is a preoperative anxiéBehdari, Heidarnia,
Ramezankhani, Sadeghian & Ghofranipour, 2009) andethods
vital 'signs also change du.e 0 th_ese .hormonal aL]ﬁ!ﬂs is a experimental study and the Null Hypothes
nervous effects. Preoperative anxiety is a common. . . . : .
L : . : Ho: Preoperative progressive breathing relaxation
psychological issue affecting many patients who arg . .
faced with the prospect of undergoing surgery. ThugamIng has not an e_ffect. on the surgical stress
. L ty and vital sings.
health care personnel are responsible for estafjsh response, anxiety 9
a healing environment for the patient, an enviromime Participants : This study was carried out at the
that reduces anxiety and stress response as d resdrdiovascular surgery clinic in a university haabi
thereof. Relaxation therapy is a well establishe@he patients admitted for elective CABG from May
psychological therapy for alleviating psychologicaR010 until January 2011 were take part in the study
distress in patients. Therefore breathing relaratioThe sample of the study consisted of a total of 78
exercises can decrease the stress response. Becagagients (intervention group: 39, control group) 39
breathing relaxation exercises is a special dis@gh who underwent CABG surgery. Participants were
which muscles, reflexes, and mind are trained, Wwhicandomly assigned to the experimental or the contro
reduces the activity of the sympathetic nervousesys group. The experimental group received usual care
and thereby decrease the stress response. A growsrgl preoperative progressive relaxation traininge T
number of empirical studies have revealed thatontrol group only received usual prepare for CABG
diaphragmatic breathing may trigger body relaxatiosurgery in the unit. The inclusion criteria of thteidy
responses and benefit both physical and mentaltheatomprised the following: the patients should (ayeha
(Ma et al.,, 2017). Studies have revealed breathirgpmpleted a minimum education level of elementary
practice to be an effective non-pharmacologicaichool, (b) be aged 18 or above, (c) hospitalized
intervention for emotion enhancemef&tromberg, patients 3 days before the operation, (d) patientdc
Russell, & Carlson, 2015), including a reduction irverbally communicate; patient voluntarily partidipd
anxiety  (Anju, Anita, Raka, Deepak, &in this study and signed the informed consent.
Vedamurthachar, 2015). Also, the recent studieBxclusion criteria were as follows: (a) patient had
orientated toward the physiological mechanism ofardiac insufficiency, (b) patient had the mental
breathing intervention effects have indicated aesha disease, (c) taking drugs for anxiety control, (d)
physiological basis underlying breathing, emotionserious chronic diseases and terminal illness lsecau
and cognition, involving the autonomic nervoughey probably needed specific training, (e) a mistf
system. A wide variety of rhythmic breathingprevious cardiac surgery, (f) the patient was not
techniques have been proposed to induce relaxatioooperative.
such as slow breathing, deep breathing, breathir@ . . : .
meditation and abdominal breathing. Researche easurements and instruments The questionnaire

have found that even a single breathing practicceon.talned 8 questions _fo_r deterr_nmmg the
gocmdemographlc characteristics of patients such a

| age, gender, education level, marital status,
employment status, monthly income, surgical
gxperience, hospital experience.

Background

eTO exan and determine the effect of progressive
éespiratory relaxation training on surgical stress
response, anxiety and vital signs.

2016). The somatic response to a relaxation tecleniq
refers to the effect on physiological parameter
including respiration and heart rates. This study measured state anxiety using the thie Sta

There are studies in which the method of redudireg tAn;(éZtg (Igmt/:rr:;qré (S'har]rgscta}gr?:ﬁl)a\r,]\/gl?nl'ialfsegaé(t)ic
anxiety of the patients to be operated is general X IVEly 1 ni P

. - Kalogianni et al.. 2016)si uqh as in assessing_clinicgl anxiety in surgitake
EJ(r)eZ(;r:eralt;\éfatrer:]zzhlngz(luaAo?Sl;anl &e aGunes )Szrfl)liSSmelberger State-Trait Anxiety Inventory developed

Nilsson 2009), preoperative nursing visit (Du et al by Spielberger, Gorsuch and Luschene (1970) was

2018) and social support (Yimaz, Sezer Gurlelused to determine the state and continuous anxiety
& Bekar, 2011). However, there have' been n(’) studi(l:'bsveIS separately. It comprises separate self-tepor
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scales for measuring state anxiety and each item N® interventions were applied to the patients ia th
given a weighted score of 1 to 4. A rating of 4control group; in line with the clinical routines&h
indicates the presence of a high level of anxi@ye experimental group in preoperative period threesday
S-Anxiety scale consists of twenty statements th&wvice (morning and afternoon) 30 minutes, was
evaluate how respondents feel “right now, at thiapplied progressive breathing relaxation trainifigis
moment.” Scores on the S-Anxiety scale increase tnaining was performed which in the patients’ room
response to physical danger and psychologicalsstreand by patient education booklet. Later, the egesi
and decrease as a result of relaxation training. 3+h in the booklet were demonstrated by the researcher
Anxiety scale has been found to be a sensitivend the patients were asked to perform them.
indicator of changes in transitory anxiety expecesh

by clients and patients in counseling, psychotnerapphyS'OIOglcal indications of stress response of

and behavior-modification programs (SpielbergerpatlentS; heart rate, blood pressure, respirationd

1983). The scores obtained from SAI vary between zgj:c%snedangs;:grtel?;)tli\\llgltl:: dwdehr?i:e;e;mgergc%?jzg
and 80. The average score level determined inipeact y P P ys:

ranges from 36 to 41. It identifies as 35 pointeah on the form.

"anxiety® 35 points below "no anxiety" The Ethical Approval: The study was approved by the
Spielberger’s State-STAI, which was translated andniversity institutional review boar@he rights of the
adapted to the Turkish population by Oner and Lparticipants were protected in this study by oltajn
Compte. informed consent, as participants were given full

As physiological findings of stress, blood pressure'nform"’ltlon about the study, as to what the

pulse, respiration, serum cortisone, and glucogelde requ_irem(_anf[s, purpose and t_)enefits W&gspgct for
were taken. For physiological values, clinical an&onfld_entlallty _and anonymity was malntalr_le_d by
laboratory reference intervals of the institutiohese ensuring that information given by the participants

the study was conducted were taken. Physiologic\é\;f(";lrsn k;r;t zinlgte'wzr:tiﬁg?cége brlghitnftoormv;/;thdrt?]vev
values of the institution: pulse 60-120/min, syistol y y 9

blood pressure 100-140 mmHg, diastolic bloofarticipqnts that they could refuse to participtany
pressure 45-90 mmHg, respiration rate 18-26/mi |,me during the research process.

blood-glucose level 70-130 mg/dL, blood-cortisolData Analysis: Statistical analysis of the collected
level 7-25 mg/dL. data was performed using the software Statistical
Package for the Social Sciences, version 14 (SPSS
Inc., Chicago, IL), and MEDCAL@ackage programs
was used for data analysis. Descriptive statistiosh

as number, percentage, mean, and standard deyiation
were used to present the descriptive charactesisfic

the patients in the intervention and control groups
papiro-WiIks test was conducted to ensure that the
ata were normally distributed. All variables were
consistent with normal distribution. Continuous
Cortisol and blood glucose levels were determingd bvariables were compared using the independent
blood taken to determine routine blood values.himm t sample t-test and repeated measurements by Friedman
postoperative period, theS'land 4" days the vital test. Statistical significance of the tests waore at
signs were taken and recorded at 10 am. Bloquk0.05.

glucose and cortisol values were determined bydloo
taken for clinical routines both preoperative and
postoperative period, no blood was collected fa& thDemographic characteristics of all the participants
study. each group are summarized in Table 1. A total of 78

These procedures were performed for 2 days in 1he rticipants (39 experimental, 39 control) with aam

preoperative period. In the postoperative peribe, t age of 63.64 (SD=8.78 ) years experimental grofip,

st h : : 64.89 (SD 7.67) years control groupThe
1%and 4" days vital signs were taken and recorded, at perimental group 58.9% and control graim1%

10 a.m every morning. Anxiety level was determined” S ;
with SAI, blood was taken to determine blood caoiftis were maleln both groups, the majority of the patients

and glucose level (Figure 1) had low education level, were married, lived in the
' city, had a low level of income, had surgical
experience, and were smoking.

Data collection and procedure :The data was
collected when the patient was admitted to theicclin
The questionnaire form was filled out both
experimental and control groups in the patientsmo
by face-to-face interviewing in the patient's rodrhe
day before the surgery; the vital signs was taketh a
recorded at 10 a.m. Subsequently, the anxiety lev
was determined using SAIl both group.

Results
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Figure 1. Flowchart of the study

\ Enrolled participants (N=78) \

/

| Experimental group(n=39) | | Control Group(n=39) |
v

The preoperative period,1 days ego
= 30 minutes relaxation exercise .
Blood cortisol and glucose levels were

determined

= The vital signs were taken .

= SAl applied

The preoperative period,1 days ego

Blood cortisol and glucose levels were

determined

The vital signs were taken
SAl applied

The preoperative period, 2 and 3 days

€go

= 30 min relaxation exercise was done——»

Table 1. Features of Patients (N=78)

The postoperative period, the 1¥ and 4™ days
= The vital signs were taken morning

= SAl applied

= Blood cortisol and glucose levels were
determined

Control
Group(n=39)

Experimental
Group(n=39)

The averageeag

63.64 (SD=8.78) 64.89 (SD=7.67)

n(%o) n (%)
Gender Female 15 (38.2) 14 (35.9)
Male 24 (61.8) 25 (64.1)
Education Not literate 5(12.8) 8 (20.5)
Primary education 15 (38.4) 21(53.8)
High school 13 (33.3) 7(17.9)
University 6 (15.3) 3(7.6)
Marital status Married 27 (69.2) 28 (71.7)
Single 12 (30.8) 11(28.3)
Employment Employment 12 (30.8) 10 (25.7)
Unemployment 27 (69.2) 29 (24.3)
Living place City 18 (46.2) 20 (51.5)
Village 9(23.1) 8 (20.5)
Town 12 (30.7) 11(28.0)
Income level Good 6 (15.3) 5(12.8)
Middle 17 (43.5) 14 (35.8)
Poor 16 (41.0) 20 (51.2)
Surgical experience Yes 23 (58.9) 17 (43.5)
No 16 (41.1) 22 (66.5)
Smoking Yes 24 (61.6) 21(63.9)
No 15 (38.4) 18 (46.1)
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State anxiety(SAl)

_ Experimental Control
Measurement time Group(n=39) Group(n=39)
M+SD M+SD t-test p-value
Preoperative 36.08+£2.84 37.08+£2.91 -1.537 129
Postop 1. day 31.10+3.44 34.59+3.87 -4.205 .000
Postop 4. day 36.74+3.72 38.15+3.49 -1.727 .088
X2 30.443 12.014
“p .000 .002

*Friedman test **p<0.05

Table 2.Anxiety Level of Patients (N=78)
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Table 3.Blood-Glucose Levels and Plasma Cortisol Level afdhts (N=78)

Measurement time

Blood- Glucose levels(mg/dl

Plasma-Cortisol Level

(mg /dl)
Experiment: Control grou Test Experiment: Control Test
group(n=3¢ (n=39) group(n=3¢  group(n=3
M+SD M+SD t-tes p M+SD M+SD t-tes p-value
Preoperative 120.92 41.: 126.0351.8 -.48 .62 13.6843.2¢ 14.2283.4 -.70 486
Postop. 1. day 120.7926.2 132.3682.3. -1.7¢ .0¢ 17.312.01 18.072.3 -1.5! 130
Postop. 4. day 110.0349.1 118.5621.6 -1.8¢ .0€ 11.6+£1.41 12.432.0 -1.9¢ .054
X2 8.667 2.844 47.072 52.311
" .013 241 .000 .000

*Friedmantest **p<0.05
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Table 4.Pre-Post Vital Signs of Groups (N=78)

Measurement times

Fkkk

™ Preop Postop Postop
1. day 4. day
Groups M+ SD M+SD M+ SD X p-value
< Experimental 80.82+16.1 75.17#11.5 74.33+9.97 4.38 112
g Control 77.10+£11.3 80.71+11.5 79.76+£12.51 .803 .669
2 t-test 1.13 -2.14 -2.12
o p >.05 <.05 <.05
Experimental  118.17+225 110.74+11.21 114.251+1.60 2.39 .302
e Control 120.43+20.9 118.82+15.53 120.05+12.85 .555 .758
Ry t-test -2.09 -2.63 -0.25
p >.05 <.05 <.05
Experimental  63.69+12.59 55.38+6.12 60.56+6.60 28.31 .000
a Control 65.64+14.02  62.10+11.17 63.5318.15  8.44 .015
a t-test -0.6 -3.2 -1.7
: p >.05 <.05 <.05
> Experimental 23.38+4.59 23.30£2.91 22.58+2.85 2.54 .281
% Control 23.10+3.71 24.17+4.47 22.92+3.35 3.88 144
= t-test -0.4 -1.01 0.25
ks >.05 >.05 >.05

*SBP=Systolic blood pressure ** DBP= Diastolic blood pressure*** Preop= Preoperative ****Postop=Postoperative,*****p<0.05

In the preoperative period, the mean SAl of thef the control group was 126.02(SD=51.86), and the
control group was 37.07(SD=2.86) and that of thexperimental group was 120.92(SD=41.14) The
experimental group was 36.07 (SD=2.86). Nadlifference between the groups was not statistically
statistically significant the difference betweer ®AI  significant (p>0.05). On the first postoperativeyda
scores of the groups (p>0.05). On the firsthe glucose score of the control group was
postoperative day, the SAIl scores of the controugr 132.35(SD=32.34) and the experimental group was
was 34.58 (SD=3.87) and the experimental group wd20.79 (SD=26.26). However, there was no
31.10 (SD=3.43). The SAl scores of the groups wergatistically significant difference between theagise
statistically significant (p<0.05). On the fourthvalues of the experimental and control groups
postoperative day, the SAI mean of the control grou(p>0.05). On the fourth day postoperatively, the
was 38.15(SD=3.49) and the SAIl average of thglucose score of the control group was 118.56
experimental group was 36.74 (SD=3.71). N@SD=21.65) and the experimental group was 110.02
statistically significant the difference betwees ®Al (SD=19.15), and the difference between the groups
scores of the groups (p>0.05) (Table 2). was statistically significant (p<0.05) (Table 3).

In the preoperative period, the blood cortisol scof Table 4 shows pre-post CABG vital signs of
the control group was 14.21(SD=3.43) and thexperimental and control group. It was determined
experimental group was 13.68 (SD=3.26) and thihat the vital signs of the patients in the experital
cortisol values of the groups were not statisticallgroup was lower than that of the control grouphia t
significant (p>0.05). On the first postoperativeyda postoperative period.

the cortisol score of the control group wa
18.07(SD=2.37) and the experimental group wa
17.31(SD=2.01). Statistically significant differenc The present study was conducted to evaluate the
was found between cortisol values among the grouleffects of progressive breathing relaxation tragnin
(p<0.05). On the fourth postoperative day, theisolt on syrgical stress response in patients undergoing
score of the control group was 12.43 (SD=2.04), arcABG. In current study notably, SAI scores were
the experimental group was 11.6 (SD=1.41). Thergimost identical for both experimental and control
was a statistically significant difference betwedén groups in the preoperative period. However, SAl

groups in terms of mean cortisol values (p<0.08). ¢o,re5 were lower in the experimental group than
the preoperative period, the plasma-glucose average

iscussion
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the control group in the postoperative periodalt c and anxiety level. During and after surgery the
be said that this result may have been causedeby thegative feedback mechanisms fail and high levels
progressive breathing relaxation training performedf both ACTH and cortisol persist in the blood. In
in the experimental group. As known, in surgerythe presence of raised cortisol levels in a severe
both psychological and physiological anxiety is thetress response, the rate of protein breakdown
primary condition. This anxiety lead to theexceeds that of protein synthesis, resulting in the
stimulation of the sympathetic system and thuset catabolism of muscle proteins to provide
cause a stress response. Many types of relaxatisubstrates for gluconeogenesis (Finnerty et al.,
exercises including  breathing techniques2013). As it is known, the HPA-axis response to
meditation, progressive muscle relaxation, anstress is the basis for life and cortisol is aiaait
autogenic training have a positive impact oiplayer in the endocrine response to stress. After
anxiety. Therefore the use of relaxation techniqueactivation of the HPA-axis, cortisol secretion may
can reduce the stress response. It by Benson, Beincrease about 10-fold by ACTH control to
and Carol (1974;1978) that raported the relaxaticmaintain homeostasis from the adrenal gland
response appears to be an integrated hypothalarcortex, for stress adaptation in severe disease,
response which result in decreased involuntatyauma or major surgical procedures. This elevation
sympathetic nervous system activity, and perhajs the basis for vascular tone, endothelial intggri
also increased parasympathetic activity. Thiand distribution of body fluid. In addition to
response termed the trophotropic response was ficgirtisol enhances the action of catacolamines and
described by Walter Hess in the cat (Hess, 195fovides energy to fight the body's stress by
Hess was probably the first person taausing hyperglycemia via gluconeogenesis,
experimentally demostrate an organism’s naturglroteolysis and lipolysis (Henzen,
response to relaxation. The trophotropic zoneisobza, Schwaller-Protzmann, Stulz, & Briner,
located in the area of the anterior hypothalamug003). As a result, the blood glucose level also
Therefore, stimulating the hypothalamus HesmcreasesCABG is associated with surgical stress,
found it could produce what he termed trophotropihypothermia, hyperoxia, enhancement  of
activity—a restful and restorative response. Thuneuroendocrine outflow, and administration of
the hypothalamus regarded as an importaglucogenic catecholamines that are associated with
mechanism governing stress and the fight-fligrglucogonolysis and glucogenesis that result in
response was also capable of producing procehyperglycemia. As known, hyperglycemia is a
leading to restorative equlibrium in the organi$tm. normal aspect of surgical response to stress and is
was later raported by Schwartz, Davidson andccur with most major surgical procedures such as
Goleman (1978) that relaxation techniqgues haw@ABG. The cause of hyperglycemia in patients
different effects depending on the relative cogriti undergoing CABG is a decrease in insulin
and somatic components on anxiety. Evidencescretion, the use of peripheral glucose and/or
suggest that relaxation training effectively reduceincreased insulin antagonist hormones due to
tension and anxiety as a therapeutic tool and maypothermia and pancreatic hypoperfusion (Sucu et
improve psychological and physiological outcomeal., 2002). Hyperglycemia in nondiabetic patiests i
in patients. For example, in two studies conducteglated to stress hyperglycemia and is a poor sign
by Dehdari et al. (2007; 2009), similar to thgDungan, Braithwaite, & Preiser, 2009). Because it
findings of this study, showed that after progressi has been evidence that hyperglycemia is an
muscle relaxation training after CABG surgeryjndependent predictor of perioperative morbidity
significant reductions in SAl in the experimentabnd mortality in both diabetic and nondiabetic
group when compared with the controls after thpatientgKnapik et al., 2009). In other study found
intervention. In a recent study (Parsa Yektahat postoperative hyperglycemia is associated with
Sadeghian, Taghavi Larijani, & Mehran, 2017increased in-hospital mortality in nondiabetic
which emerged from the present findings it wapatients after CABG. In diabetic patients,
found that the level of patients’ anxiety after théhyperglycemia was not associated with mortality
surgery, relaxation and the rhythmic breathin(Székely et al., 2011). The literature suggests tha
technigues implemented the patients  werpatients with persistently elevated glucose levels
hospitalized for the mastectomy. On the fourt>200 mg/dL have increased post-operative
postoperative day, the SAIl score of both thmortality (Lazar, 2006).

gxperimental an_d the control groups increased. Th\i’srogressive muscle relaxation is a systematic
g]:;ieeatlsi;n ;[inexrf;y score may be due to the fUtu{’((eechnique used to achieve a deep state of relaxatio

yorp ' (Li et al.,, 2015). Relaxation exercises can reduce
The current study findings support that both groupgbe effect of the sympathetic nervous system
were associated with cortisol and glucose levelimulated during anxiety. Thus, the physiological
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manifestations of relaxation; a decrease in puls Pituitary-adrenal responses following major abdahin
blood pressure and in respiration and oxyge.. SurgeryHormones(Athens),7(3), 237-42.

: : ; ; u, H., Wang, N., & Yan, F. (2018). Effects of ppeoative
consumption, a slowing of metabolic rate, pupillar nursing visit on stresses and satisfaction of ptdiéor

narrowing, dilatation of peripheral arteries, irase selective surgerynt J Clin Exp Med, 11(3),2495-2500.

in peripheral temperature. In the present study, Ipungan, K.M., Braithwaite, S.S., Preiser, J.C. (308%ess
significant statistically between vital signs the hyperglycaemialancet, 373,1798-807.

experimental and control groups in perioperativFinnerty, C.C., Mabvuure, N.T., Ali, A., Kozar, R.A&
period. However, it was found that the vital sign ~ Hemdon, D.N. (2013). The surgically induced stress

st responseJPEN J Parenter Enteral Nutr, 37(5 Suppl),
(pulse, blood pressure and respiration) of tt 915298,

egpenmental grOl_.lp th_e scores of the postoF)erat'Henzen, C., Kobza, R., Schwaller-Protzmann, B.IzStu
1% and 4'-day vital signs were lower than the P., & Briner, V.A. (2003). Adrenal function during
control group and this difference was statisticall coronary artery  bypass  grafting. Eur  J
significant. This result obtained from this studnc Endocrinol,148(6),663-8.

be interpreted as the result of progressive bregthiHerman,  J.P., McKlveen, ~ J.M., Ghosal,  S., Kopp,
relaxation exercise given to the experimental groi B Wulsin, A, Makinson, R., ...Scheimann, J. (2016).

in th fi iod. Phvsiological si Regulation of the hypothalamic-pituitary-adrenoaati
In € preoperatve period. ySlological signs ( stress respons€ompr Physiol, 6(2),603-21.

rest accompanying the (ela_xation response are of Hess, W.R. (1957). Functional Organization of the
reflected in lower respiration rate, heart rate ar  Diencephalons. New York: Grune & Stratton.

blood pressure (Benson et al., 1974). Similarly, ilbrahimoglu, O., & Kanan, N. (2017). The effect of
the study conducted by Ibrahimoglu and Kana Progressive muscle relaxation exercises after

(2017) for the effect of progressive muscl endotracheal extubation on vital signs and anxmgl
| . . ital si d ietell in open heart surgery patientsfurk J Intense
relaxation exercises on vital signs ana anxietgliev Care,15,98-106.

in open-heart surgery patignts, the lower rates galogianni, A., Almpani, P.,Vastardis, L., Baltopos,
heartbeat, breathing, arterial blood pressure, a G., Charitos, C., & Brokalaki, H(2016). Can nurse-led
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