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ABSTRACT

Delirium is one of the common problems of cognitive impairment after coronary artery bypass graft surgery
(CABG) that its prevention, timely detection, and treatment require a care and management program to be
controlled. The present research has studied a care program for the management of delirium in patients after
coronary artery bypass graft surgery. This research was performed by action research methodology during a five-
stage cycle in two groups of 50 persons (without interference and with intervention). In both groups, the patients
wer e evaluated every 8 hours by CAM-ICU tool in hours (6, 14 and 22) for the occurrence of delirium after surgery
until they were in Intensive Care Unit (ICU). In the intervention group, the developed program was implemented in
three areas of delirium management before, during, and after the surgery. Then, the collected information was
analyzed in two groups using descriptive and analytical statistics in SPSS 20 software. Delirium was observed at
least oncein 68% of patients without the intervention and 38% of patients with intervention after surgery. Theratio
of delirium incidence was significantly lower in the intervention group (P<0.05). In addition, the total number of
deliriumin ICU was significantly lower for patients in the intervention group (P<0.05).The devel oped program for
reducing the incidence of delirium in hospitalized patients after coronary artery bypass graft surgery (CABG) was
confirmed. This means that its applying will lead to a reduction in delirium.
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INTRODUCTION

Despite improving the global living standards, naviot of people have coronary artery disease. Goyoartery
bypass graft is known as a relief for pectoral aagind reducing mortality due to coronary artesgdse. Advances
in coronary artery bypass graft surgery (CABG) hiawproved the patients’ results. However, deliriisna frequent
complication after surgery, which is still happenifil]. According to DSM-TV-TR, delirium is a kindfo
"consciousness disturbance and cognitive changg<ttur within a short time". Delirium is charatzed by the
destruction of consciousness that usually occuth tatal destruction cognitive functions. Abnorrtiak in the
mood, perception, and behavior are its common pdggital symptoms and vibration, flutter movements,
nystagmus, ataxia and urinary incontinence are commeurological symptoms [2]. The reported incideof
delirium after coronary artery bypass grafting (G&Bis varied from 10.5 to 50.6% [3,4]. This extemsieported
amount depends on the difference in the number chradacteristics of the study population, study giesand
methods, delirium assessment, differences in thegarative heart function and management [5,6]iriDel starts
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in the first and second days after CABG and lasts ar two days and sometimes up to 4 days [7].rDedi has a
significant impact on health care. This complicatics associated with a 15-day increase in duratién
hospitalization [8], the financial impact from $bdllion to $ 16 billion per year [9], 20 to 30 pert increase in
mortality [10]. Ouimet et al. stated that respirgitéailure and the need for reform the sternumraftgen-heart
surgery is higher in patients with delirium [11].0k than 40% of postoperative deaths are attribuited
postoperative delirium [12].

Patients who experience delirium in the hospitalrapre likely to be sent to a nursing home aftscliirge because
of an inability to perform everyday tasks [13] ahds less likely to acquire their full ability toarry out their tasks
[14]. Risk Factors causing postoperative deliriurolide older age [2,7,16], high Euro SCORE and AFdiac
rhythm [1], comorbidities [7], taking preoperatimarcotics and benzodiazepines, disorders of wattetectrolytes
[16,17], Hypoxia [1,18], cardiopulmonary bypass edhan 120 minutes, aortic cross-clamping more than
minutes, temperature drop in body during pumpir§],[postoperative pain [17] and surgical stress P, poor
quality of sleep [17, 19], blood transfusion widrde amount [7, 21]. Milisen et al. in Belgium disered the
nurse's role in prevention, diagnosis, and managewofedelirium [22]. Medicinal and non-medicinal theds are
used to manage delirium. Haloperidol was studiedhe prevention and treatment of patients in Isitem Care Unit
(ICU), but the results were not inconclusive [23he of the effective non-pharmaceutical intervergion delirium
can be mobility [24, 25], reorientation [26, 27faihing nurses [26, 28], and music therapy [28,. 28ome
researchers have recommended multifactorial inteiwes [30, 31]. The ideal protocol is not yet falated. A
starting point will be identified for the known kigactors for delirium and targeting interventicspatients who
will have these risk factors [23]. Given that maniythe protocols used in the studies can be easilyded in daily
nursing for any patient, regardless of risk factarsdelirium. This study was conducted in the foofnan action
research study as a team (surgeon, anesthesiolagises) with the aim of formulating and evalugibare program
for the management of delirium after coronary grtepass graft surgery (CABG).

MATERIALSAND METHODS

This study was performed in an action research fduring 6 months on 100 patients who underwenttigkec
CABG hospital of Shahid Chamran, Isfahan (linkedsiahan University of Medical Sciences). In thésearch,
sampling was done purposeful and it continued watiliration when no variable was found to contreldelirium.

The inclusion criteria can be elective CABG surgéagk of blindness and deafness, no history oftalahness,

CVA and kidney failure for the ages more than 18rgeand speaking and understanding the PersiandgegThe
exclusion criteria included the lack of patientsmillingness to cooperate, returning to the surgegm, having a
pump balloon, and dying. In this study, Richmondit&iipn- Sedation Scale (RASS) was used to detegrttie

excitability and CAM-ICU tool was used to determihe state of delirium. Richmond Agitation- Sedattécale is
a 10-point continuum from -5 to +4 with three lesyéh which 5 negative scores are dedicated tsadbe level of
sedation, zero for normal levels and 4 positiveesare dedicated to assess the agitation. Thdityadf Richmond

Agitation- Sedation Scale was reported by Ely et(3#) to assess the level of agitation and restEss Its
reliability was reported by Elie in a study of 96tients with measurements by different people, agimurses,
doctors specializing in ICU and neurologist at 9&6afidence level. The Cronbach's alpha from 0.79.94.

CAM-ICU tool has four main items: 1. Acute changemental status, 2. Inattention, 3. Thought disgrdeChange
the level of consciousness. Delirium becomes pasitiith this tool when Criterion 1 to be associangth Criterion
2, 3, or 4. In the study of Wei et al. [33], thesiéivity of the CAM-ICU was 94% and its specificitvas 89%. This
guestionnaire has been translated into 10 languatgd has been prepared for sectors such as d&mergency
care. In this study, the informed written conseaswbtained from patients after obtaining permis§iom research
deputy of the Islamic Azad University of Isfahanh@asgan) and Research Deputy and Ethics Comnafttee
University of Medical Sciences (Isfahan) and cooeation with the Research Council of Shahid Chanfaspital,
Isfahan. Demographic and disease information wleated before, during, and after surgery usingi@stjonnaire.
In this research, in a 5-step cycle was condudtaglifel).

Thefirst step: Identifying the problem

At this stage, 58 patients were enrolled to explh@nature of delirium. Before surgery, patieneyevevaluated in
terms of delirium using two instruments RASS andVGACU. During the surgery, one person was excluded to

connecting to pump balloon device and two persoasevexcluded due to repairing the mitral. Four gesswere
excluded in ICU because of bleeding or tamponadecae person was excluded for connecting to a poatipon.
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The remaining 50 persons were evaluated after surfge the occurrence of delirium in the Intens@are Unit
(ICU) every 8 hours [6, 14 and 22] using the CAMJIGAL this point, explanation of delirium was edislbed.

Second and third stages. Planning and developing a program

At this stage, a team was formed composed of sngyemesthetists, nurses, and the information atelitum, its
risk factors, diagnosis, prevention, managemend, taeatment were collected and discussed. Grougntation,
documentation (books and articles), and the Detipthnique were used to collect data. During thestigation,
sessions were held based on needs and finallyueliisk factors and effective medical and non-roablireatment
were detected. After corrective feedback based afeated data, the care program for the managemént
postoperative delirium was developed and earlydtiete and prevention were considered as the fagithl step in
the program. Delirium management program was writtethree areas before surgery, during surgerg, after
surgery. Preoperative management was related toncmicate effectively with patients, identifyingkifactors that
cause delirium, eliminating or controlling it, tniig staff and patient. Intraoperative managemsntelated to
identifying the risk factors, and trying to conttbht effort to stabilize hemodynamics and tryirg to waste time,
especially CBP and using arter line. Identifyingkrifactors, optimizing the environment, orientati@ffective
communication, psychological support, physical ifitsgh physical activity, safety, medical supporleep and
sensory function were done in postoperative managem

The fourth and fifth stages: |mplementation and evaluation of the devel oped program

At this stage, 54 patients were enrolled in thelgtwho were examined before surgery by RASS and &&M
and the care program was implemented. During tbeareh process, one patient was excluded dueltmbagump
connection and patient was excluded due to dyingo Patients were excluded due to remobilizationthe
operating room in the Intensive Care Unit (ICUndly, the incidence of delirium in these 50 patsewho came to
Intensive Care Unit (ICU) was evaluated with CAMeIGool every 8 hours [6, 14, 22]. At this stages turrent
operation of patients was reviewed according tdr tbendition to identify the changing required asfse Thus,
mitigation and monitoring of the program were damél achieving a satisfactory result. Interviewghapersonnel,
observing patients enrolled in the section, andnasd reviews in reports represent the successiplleimentation
of the program. Finally, the information of 100ipats was compared and analyzed in two groups avithwithout
interference using descriptive and inferentialistias in SPSS software for final evaluation.

RESULTS

60% of patients without the intervention and 56%pafients with the intervention were men. In telwhsge, the
majority of research units was 44% in the groughuwiitt intervention and 48% in the group with interien for the
range of 60-69 years old. The mean age of patierttee group without intervention was 628.08. This value for
the group with the intervention was 6233454. The average of BMI in the group without imertion was
27.10F3.25. This value for the group with the interventivas 27.1%3.15. The most common underlying disease
in subjects was diabetic so that 48% of patienthéngroup without intervention and 44% of patieintshe group
with intervention had diabetes. Chi-square tedisstt and Fisher's exact test showed that thestsbin both groups
with and without interference are homogeneousrimseof gender, age, marital status, place of reseleeducation,
occupation, body mass index, diabetes, pressuoa pthyroid, smoking, and drug and alcohol addic{{dables 1
and 2).

According to the chi-square test, the incidencm rat delirium in the group without intervention saignificantly
higher than the group with intervention. Tabled8)irium was observed at least once in 68% of p&tiwithout the
intervention and 38% of patients with the interi@mtafter surgery. Mann-Whitney test result shoket the total
number of delirium in the duration of ICU was siigrantly lower in the group with the interventioR<0.05).

62% of patients in the group with the interventimave not experienced delirium and 48% patienthégroup
without the intervention had delirium every 8 hofas1 to 3 times (Table 4).

DISCUSSION
The results showed that the developed care progoautd reduce the incidence of delirium by 30%h# incidence

of delirium in the group with and without interveort were respectively 38% and 68%, Chi-squarediestved that
the incidence of delirium was significantly highierpatients without intervention. In Zolfaghari &t (30) study
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who applied a multi-factor intervention based orrsing performance in open heart surgery patientsyas
concluded that the incidence of delirium in the tooinand test group was respectively 35.6 and 11di?d

incidence of delirium was reduced by about 25% (P6D).

N

2 J

The fourth step:
TImplementation

1.Implementing the

3.Improve aspects need to
ange or improve

The third step:

Developing Program
L. Datawere confirmed by
thewhole team and the
necessary feedback was
one.
2.The care plan was written
after ing this data.

Figure 1: Schematic diagram of the study process of action research methodology

Table 1. Absolute and relative frequency distribution in both groups of subjects according to individual characteristics

. Without intervention With intervention Test Degrees of Significance
Variable Category Number | Percentage | Number | Percentage | statistics freedom level
Gender Female 20 40.0 22 44.0 _
Male 30 60.0 28 56.0 12=.164 ! 685
40-49 years 6 12.0 4 8.0
50-59 years 11 22.0 14 28.0 _
Age 60-69 years 22 44.0 24 480 | 0% 98 924
70-80 years 11 22.0 8 16.0
. Single 0 0.0 2 4.0
Marital status -1 ried 50 100.0 48 96.0 495
Residence City 24 48.0 28 56.0
address country 17 34.0 13 26.0 x2=.841 2 .657
Village 9 18.0 9 18.0
Educational llliterate 22 44.0 19 38.0
level Under Diploma 19 38.0 20 40.0 ¥2=.445 2 .800
Diploma 9 18.0 11 22.0
Employed 14 28.0 13 26.0
Occupation Retired 16 32.0 18 36.0 %2=.180 2 .914
Unemployed 20 40.0 19 38.0
Underweight
(BMI<20) 1 2.0 2 4.0
Normal
BMI (20<BMI <25 12 24.0 10 200 t=.127 98 .899
Overweight
(25<BMI <30) 26 52.0 29 58.0
(BMI >30) fat 11 22.0 9 18.0

Ryan et al [23] conducted that the most commonuliseferventions were mobility, reorientation, treig nurses,
and music therapy. This study was associated \Withatverage of 24.7% reduction (range 9.7% to 31i8%he

incidence of delirium. Both of these studies weoesistent with this study. Marcantonio et al. [84lused 18%
reduction in the incidence of delirium by multidignary interventions in the orthopedic ward. Witie standard
protocol, which was implemented for 6 risk factbysinouye et al. (35) in the internal ward patietii® amount of
delirium in the control and test group was respetyi 15 and 9.9%. Caplan and Harper [36] redubedricidence
of delirium as much as 31.8% by the multi-sectatgeol. In the study of Day et al. [37], which wésne in an
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action research methodology during a three-stagke @f looking, thinking, and acting. It was foutitat after 9
months, delirium alerting protocol had preventguhe of hyperactive delirium and it showed a lowmidence of
delirium in progress at the other patients in Iste@ Care Unit (ICU). Colombo et al. [27] reducké tncidence of
delirium as much as 13.5% by reorientation, givimigrmation to patients, music, and noise reductibraining

nurses in Milisin et al. [22] did not create anffelience in the incidence of delirium. In the studyNazari Astaneh
et al. [31] who have applied six risks factors ofgeitive impairment, visual impairment, hearing amment,

dehydration and sedentary and sleep deprivatioe weed in open heart surgery patients, there wassgmdficant

reduction in the incidence of delirium comparedwite control group (P<0.144).

Table 2.Absolute and relative frequency distribution of research unitsaccording to the comorbiditiesrecordsin two groups
Fisher's exact test*

Variable Catedor Without intervention With intervention Test Degrees of Significance
gory Number | Percentage | Number | Percentage statistics freedom level
. Does not have 26 52.0 28 56.0 _
Diabetes have 22 28.0 2 240 x2=.161 1 .688
Does not have 28 56.0 29 58.0 _
Blood pressure have 22 24.0 51 220 x2=.041 1 .840
Thyroid Does not have 43 86.0 44 88.0 _
Disorders have 7 14.( 6 12.( 12=.088 ! 766
. Does not have 49 98.0 50 100.0 "
Obesity have 1 20 0 0.0 1.000
History of Does not have 31 62.0 35 70.0 _
smoking have 19 38.0 15 300 | 15713 ! 398
History of drug | Does not have 35 70.0 36 72.0 _
addiction have 15 30.C 14 28.( 12=.049 ! 826
History of Does not hav 47 94.C 49 98.C 617+
alcoholism have 3 6.0 1 2.0 )

Table 3. Absolute and relative frequency distribution of resear ch unitsbased on theincidence of delirium after surgery in both groups

Significance level| Degrees of freedom Statistics With intervention Without intervention Incidence of delirium
Percentage | Number | Percentage | Number
62.0 31 32.0 16 Does not have
001 ! 9.033 38.0 19 68.0 34 have
100.0 50 100.0 50 Total
Table4. Absolute and relative frequency distribution of research unitsbased on the number of incidence of delirium after surgery in
both groups
Significance levell Statistics With intervention Without intervention | Number of delirium during hospitalization
9 Percentage | Number | Percentage | Number In ICU
62.0 31 32.0 16 zero
24.0 12 48.0 24 1-3 times
008 923.00 10.0 5 16.0 8 4-7 times
4.0 2 4.0 2 8 times and more
100.0 50 100.0 50 Total
CONCLUSION

Since coordination of several medical teams is eédd for the diagnosis and treatment of patierits delirium
[30], this study was conducted in an action resgearethod in the form of interdisciplinary teams.tMiews of the
entire team and by using the known risk factors aseful interventions carried out in other deliriggmotocols, a
program was developed, which was successful toceedelirium (30%). The implementation of such pewgs for
logical and useful management of delirium andrtplementation in other medical centers to redudeiwta are

recommended.

Acknowledgements
The present study is the result of a postgradussis and an inter-academic research projects,2B#113 at

9/26/2015. The authors express their thanks antitugta to the research deputy of Islamic Azad Ursitg of
Isfahan (Khorasgan) and Research Department ohdefdJniversity of Medical Sciences. Chamran hobpita
officials and medical personnel participated irstbtiudy are appreciated for their cooperation

551



Heydarali Abedi et al Int J Med Res Health Sci. 2016, 5(7S):547-553

REFERENCES

[1]zhang W, Wuw, Gu J, Sun 'Y, Ye X, Qiu W, Su Caflg S, Ye W. 2015. Risk factors for postoperatiekridm
in patients after coronary bypass grafting : A pexdive cohort study Journal of Critical care, ittplx. Doi-
0rg/10.1016 / j. jerc. 02.003.

[2]Rezaee F. 2014. Translation of Psychiatry AlestrBehavioral Science. Kaplan H, SadockV(Authof®ghran
Publication: 405-418.

[3]0tomo S, Maekawa K, Goto T, Baba T, Yoshitake2@13. Pre-existing cerebral infarcts as a rishkofafor
delirium after coronary artery bypass graft sur¢@ABG). Interact CardiovascThoracSurg, 17: 799-804.
[4]Kazmierski J. 2014. Raised IL-2 and TNF-alphan@entrations are associated with postoperativeiaialiin
patients undergoing coronary-artery bypass grafesy. IntPsychogeriatr, 26(5):845-88.

[5]Saczynski JS, Marcantonio ER. Quach L. 2012.rtoge trajectories after postoperative deliriumevEngl J
Med,367(1):30-39.

[6]Tully P, Baker R. 2012. Depression, anxiety, aratdiac morbidity outcomes after coronary arteypdss
surgery: a contemporary and practical review. Ja&€rardiol,9:197-208.

[7]IEIY EW. Truman B, Shintani A. 2004. Delirium aspredictor of mortal-inty in mechanically ventédtpatients
in the Intensive Care Unit (ICU). JAMA,291(14):17%362.

[8]Salluh JI, SoaresM,Teles JM. 2010. Delirium Epidology in Critical Care Study Group. Delirium
epidemiology in critical care (DECCA) : an interioatal study. Crit Care, 14(6): R210. D0i:10.1186/883.

[9]Pun BT, Ley EW. 2007. The importance of diagngsand managing ICU delirium. Chest, 132(2): 626-63
[10]Chang Y, Tsai F, Limp, Chen M, Liu C. 2008. Yakence and risk factors for postoperative deliriima
cardiovascular Intensive Care Unit (ICU). Am J cate, 17(6): 567-75.

[11]0uimet S, Kavanagh BP, Gottfried SB, Skrobik 2007. Incidence, risk factors and consequencd€Of
delirium. Intensive Care MedJan, 33(1): 66-73.

[12]Church S. 2011. Postoperative falls in the adubspital setting: characteristics, risk factarsg outcomes in
males. Am J Surg, 201(2): 197-202.

[13]witlox J, et al. Delirium in elderly patientnd the risk of post discharge mortality, instiuotlization, and
dementia: a meta-analysis. JAMA. 2010;304(4):443-51

[14]Rudolph JL, Inouye SK, Jones RN. 2010. Deliriuran in dependent predictor of functional declafeer
cardiac surgery J AM GeriaterSoc; 58(4):643-649.

[15]Siddigi N, House AO, Holmes JD. Occurrence amticome of delirium in medical in-patients: a sysatic
literature review. Age Ageing. 2006;35(4):350-364.

[16]Hines RL, Marschall KE. 2012. Stoelting,s Arfesgtia and co-existing, sixth Edition.

[17]Whitlock El, Behrends M. 2015. Blood transfusiand postoperative delirium. Journal of Curr Ahesta Rep,
5: 24-32.

[18]Kaplan &Sadock’s. 2015. Synopsis of psychi&shavioral Science Clinical psychiatry.

[19]Ghanavati A. Forooghi M, Esmaeeli S, Hasant@#shBoloorin A Shahzamani M. 2008. Detection of
intraoperative risk factors in cardiac surgerynabof Iran Surgery, 17(3):156-163.

[20]Hashemian SM, Moghaddam OM, Azari A. 2014. Btation Textbook of Critical Care Fink MP, Vincest,
Kochanek PM. Tehran: Teimourzadeh Publication 397-4

[21]Rad M, Mohammadi N, Seyyedshohadaee M, Haghr2014. Relationship of blood transfusion and CPB
with delirium Quarterly Jornal of Sabzevar Univeysif Medical Sciences, Volume 20(5): 801-807.

[22]Milisen K, Lemiengre J, Braes T, Foreman MD.030 Multicomponent intervention strategies for nging
delirium in hospitalized older people: systemagigciew. Journal of Advanced nursing, 52 (l): 79-90.

[23]Ryan M, Pamela L, Susan S, Shauna C, Sandi201b5. Nonpharmacological Interventions to Prevent
Delirium: An Evidence Based Systematic Review

[24]Kamdar BB, Yang J, King LM, et al. 2014. Dewging implementing, and evaluating a multifacetealdqyu
improvement intervention to promote sleep in an I@bh J Med Qual,29(6):546-554.

[25]Needham DM, Korupolu R, Zanni JM. 2010. Egshysical medicine and rehabilitation for patienithvacute
respiratory failure: a quality improvement projektch Phys Med Rehabil, 91(4):536-542.

[26]Skrobik Y, Ahern S, Leblanc M, Marquis F, Awid3K. Kavanagh BP. 2010. ProtocolizedIntensive Odngt
(ICU) management of analgesia, sedation, and daliri rates .published correction appears in
AnesthAnalg,115(1):169, Anesth. Analg,111(2):45B-46

[27]Colombo R, Corona A, Praga F. 2012. A reorigatastrategy for reducing delirium in the critilalll: results
of an interventional study. Minerva Anestesiol, #8{026-1033.

552



Heydarali Abedi et al Int J Med Res Health Sci. 2016, 5(7S):547-553

[28]Vidan MT. Sanchez E, Alonso M, Montero B, Ortlz Serra JA. 2009. An intervention integrated idédly
clinical practice reduces the incidence of deliriuduring hospitalization in elderly patients. J Am
GeriatrSoc,57(11):2029-2036.

[29]McCaffrey R. 2009. The effect of music on acatefusion in older adults after hip or knee suygépplINurs
Res.22:107-112.

[30]Zolfaghari M, Arbabi M, PedramRazi SH, Biat KBavi A. 2012. Effectiveness of a Multifactor Edtioaal
Intervention on Delirium Incidence and length o&ystin patients with cardiac Surgery. Jornal of hhgsand
Midwifery, Tehran University of Medical Science#d), 18: 67-78.

[31]NazariAstanehA ,Khajehmougahi N , Pakseresht amezani A. 2007. The Effect of Multi -Component
Intervention for Prevention of Post-Open-Heart 8uygDelirium. University Journal jundishapur, thgtls year,
No. 2 (53): 141-148.

[32]ElY EW. Shintani A, Truman B, Thomason JW, WleeéAP, Gordon S. 2003. Monitoring sedation staiuer
time in ICU Patients. JAMA,289(22):2983-2991.

[33]Wei LA, Fearing MA, Stenberg EJ, Inouye SK. 800he confusion Assessment Method(CAM): A Systémat
Review of Current Usage, J AM GeriatrSoc, 56(58-830.

[34]Marcantonio ER, Flacker JM, Wright RJ, ResnibiM. 2001. Reducing delirium after hip fracture: a
randomized trial. J Am Geriatr Soc.49(5):516-522.

[35]Inouye SK, BogardusJr, Charpentier PA, Leo-SwnnSL. 1999. Acampora D, Halford TR, Coney LM,. A
multicomponent intervention to prevent deliriumhiospitalized older patients. New England JornaMeficine,
340(9): 669-676.

[36]Caplan GA, Harper EL. 2007. Recruitment of vikers to improve vitality in the elderly: the RBXA study.
Intern Med J.37(2):95-100.

[37]Day J, Higgins, Koch T. 2009. The process @afqtice redesign in delirium care for hospitalizédieo people : a
participatory action research study. Int J NurgdS46:13-22.

553



