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Abstract

Myocardial infarction (M) is acute and catagthic event. It is one of the leading causes tobmdy and
mortality worldwide. Multiple risk factors were fad to be responsible for the occurrence of MI; agtitese
factors are overweight and obesity. Thereftine, aim of the presentstudy is to study the relationship between
body mass index (BMI) and in-hospital outcomes agnacute myocardial infarction patients at a setbctgtical
care unit of a university hospitalwo research questionsvere formulated:1- What is the body mass indeilero
of acute myocardial infarction patients admittediteelected critical care unit of a university htzp; and 2: What
is the relationship between body mass index anfirdifit in-hospital outcomes of acute myocardiahiction
patients admitted to a selected critical care ohit university hospital?A descriptive exploratory research
designwas utilized. The current study was conducted aglected critical care unit of a university hospal, in
Egypt. A sample of conveniencéncluding 60 adult male and female patients waduited in the current study.
Two tools were developed by the researcher and utilizedoteat data pertinent to the current studocio-
demographic and medical data sheewhich covers data about patients’ age, genderndgig, body weight, height,
length of ICU stay, past medical history, currentrecent smoking, and at home medications; &adient’s
assessment sheeathich was developed based on Acute Coronary Treatmentrded/ention Outcomes Network
(ACTION) Registry-Get with the Guidelines (GWTG}. dovers data such as: patients’ presentation;rabry
findings; reperfusion strategy; medications witRi hours of admission and at discharge; discharggviention
and in- hospital outcomefesults: males represented the great majority (90%) of thdied sample. They had
different BMI categories: overweight, grade |, agahde Il obesity, in percentages of 33.3%, 30%, a&#h
respectively, with a mean BMI of 31.52+ 4.96. Ngrsficant statistical relationship was found betwd&MI and
gender. The studied group admitted as a resultuateaanterior Ml, acute inferior MI, and acute umsfic Ml, in
percentages of 45%, 30%& 25% respectively. No ficant statistical relationship was found betweevil Eand
diagnosis. Around two thirds of the studied gro6@.2%) experienced different in hospital probleragfomes:
recurrent M| attacks (26.7%), cardiogenic shock.3%®, C.V.S (6.6%), and Death (6.6%). High sigmifit
statistical relationship was found between BMI amtiospital outcomes (Chi square = 46.13 at p<0Q.0Bdsed on
findings of the present studtycan be concludedthat the majority of acute myocardial infarcticatipnts had above
normal BMI values ranging from over weight to ttérd grade obesity (in the current study), and obsiy was
significantly related to the adverse in hospitalcomes. Therefore, the current stuggommends the important
role of the critical care nurse in monitoring myatal infarction patients’ nutritional status thgiuassessing their
body mass index, thus providing individualized ospital / at discharge instructions, which coultiarce patients’
outcomes, and reduce complications.
Key words: Acute Myocardial Infarction, Body Mass Index, Risktors, In- hospital patients’ outcomes.

1. Introduction:

Coronary heart disease (CHD) is a major cause obidity and mortality worldwide. Within the spectnuof
CHD, is acute coronary syndrome (ACS) (World He&tiganization, 2007 & Reddy, 2007). ACS descrilies a
condition characterized by signs and symptoms afden myocardial ischemia. Both unstable angina and
myocardial infarction (MI) come under the umbretth ACS (Overbaugh, 2009). More specifically, acute
myocardial infarction (AMI) is one of the leadinguses of morbidity and mortality in adults (Rosathdregal,
Friday, Furie, Go, Greenlund, 2007 In Kyung-Hyuhir§ Baek, & Kim, 2009, and American Heart Assdoiat
2009). It occurs when myocardial ischemia exceedsitecal threshold and overwhelms myocardial dalu
repair mechanisms designed to maintain normal dipgréunction and homeostasis. Myocardial ischeozia
occur as a result of increased myocardial metali@inand, and decreased oxygen and nutrients detivehe
myocardium via the coronary circulation (Cotran,niar, Robbins (eds), 1994, in Bolooki & Askari, 2013

Myocardial infarctions can be subcategorized onbiigis of anatomic and morphologic standpoint asgbe
anterior, inferior, or posterior, depending upoe kbcation of the infarcted area of the heart nmudcifarcts can
be further classified as being transmural and mansmural. A transmural Ml (Non Q-Wave MlI) is

64



Advances in Life Science and Technology www.iiste.org
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) [LLE]§

Vol 14, 2013 [[:

characterized by ischemic necrosis of the fullkh&ss of the affected muscle segment(s), exterfdimy the
endocardium through the myocardium to the epicandidowever, a non-transmural Ml is defined as @&aaf
ischemic necrosis that does not extend througtiulhéhickness of myocardial wall segment, and iives only

a partial thickness of the heart mus@ubin, Farber (eds), 1995 In Bolooki & Askari, 20Ehd Brookside
Associates, 2002 A more common clinical diagnostic classificatisnbased on electrocardiographic findings
as a means of distinguishing between two types baf 3T segment elevation (STEMI) and Non STEMI.
Management practice guidelines often distinguisivbeen STEMI and non-STEMI (Anderson, et al., 2007).

According to Overbaugh (2009), different risk fastgredispose to MI, and can be categorized as non
modifiable and modifiable. Non modifiable risk fat include age, sex, family history, and ethnigtyrace.
However, modifiable risk factors include elevategldls of serum cholesterol, low-density lipoprotein
cholesterol (LDL), and triglycerides; lower leveishigh-density lipoprotein cholesterol (HDL); tyRediabetes,
cigarette smoking, hypertension, stress and obé3itgcerning obesity, it was established as arpiedgent risk
factor for the development of coronary artery dissaand ACS (Wolk, Berger, Lennon, Brilakis & Sosper
2003, In Wells, Gentry, Ruiz-Arango Dias & Landgql006). Moreover, increased body weight was evidzn
be associated with increased overall mortality (fugt al, 2005, Lopez-Jimenez, et al, 2008, in Katal,
2012). However, limited and conflicting data existegarding outcomes in obese patients with acutenary
syndrome (Kaplan, Heckbert, Furberg, Psaty 2002aR&ukamal, Morgan, Muller, & Mittleman, 2004, in
Wells, Gentry, Ruiz-Arango, Dias, & Landolfo, 200&s well, there are few available data on the posgc
impact of weight change on clinical outcomes, itigras with AMI (Kennedy et al 2006, Fadl, 2007,pez-
Jimenez, et al, 2008, In Kang, 2012). Consequetdgpite previous researches, controversy remagerding
the relationship between body mass index (BMI) lwedoccurrence of acute myocardial infarction.

BMI is an anthropometric (measurement of human dsitns) index of nutritional status (Lamon-Fava,
Wilson, Schaefer, 1996, in Palomoa, Torresb, Alaagdaragafioc, Leivaa & Mujicac, 2006). It is exgzed as
body weight in kilograms divided by height squaramieters (kg/m2), and is used as a measure of fabalgss
in large epidemiological studies. Moreover, BMI leeen demonstrated to be a predictor of mortaiitsgautely
ill adult patients, and the increased risks wersmtbamong underweight patients (body mass inde&.skh/m)
(Pickkers, etal, 2013). As well, the BMI value {8l siseful for estimating overall health risks abesity (Hamdy
& Smith, 2010, in Andreoli, Benjamin, Griggs,WirgQ10). Consequently, as indicated by Valencia-Eloe¢ al
(2000), although published researches do not raamnsensus about the effect of obesity on in-talspourse
of critically ill patients, obese patients are matesceptible to co-morbid respiratory complicaticugh as
aspiration pneumonia, pulmonary thrombo-embolidegsapnea and / or obesity hypoventilation. Initaeid
there are practical difficulties in caring for daldl obese patients who are critically ill that ynaffect the in-
hospital outcomes, such as prolonged immobilitffjodilty obtaining venous access, or inability terform
indicated diagnostic or therapeutic procedures Umxaf equipment weight restrictions (Nasraway, eflb
Donnelly, Ruthazer, Shikora, Saltzman, 2006).

2. Significance of the study:

The rise in the number of individuals having AMintimues and seems to be a growing trend amongadhiti
ill patients worldwide. This category of patientsquires intensive collaborative care to save tliees
especially where they are at risk for several cqusaces. These consequences in turn may have vesgati
impacts on patients’ physical and psychologicalditions and are expected to prolong patients’ liakgtay,
and increase hospital costs (Powell, et al 2008yvB&& Ascione, Chamberlain & Angelini, 2003, andhiviello,
et al, 2004, in Delaney, Daskalopoulou, BrophyelteOpatrny, & Suissa, 2007). However, scatteesdarches
were done in this area especially on the natianadll In Egypt, during the years 2012 -2013 (Stgrfrom June
2012 — June 2013) 131 critically ill patient wasrgited to an intensive care unit (at EI- Manial warsity
hospital) as a result of acute myocardial infarctiand obviously noticed to have above normal badight.
This raised the researcher’s interest to moniteir throgress during their stay in the intensivescamit, and to
study if different values of body mass index hawgact on their in-hospital outcomes. Therefores tesearch
could provide health professionals with a base énglence based data, and in depth understandimgf &tis
category of patients. As well, it can promote mgspractice and research; and emphasize the inmpodke of
the critical care nurses in assessing criticallpdtients, monitoring their nutritional statusdatheir progress/
recovery during their stay in the ICU.

Operational definition: In—hospital outcomes in the current study referrézurrent Ml; cardiogenic shock;
Congestive Heart Failure (CHF); Cerebro vasculakst (CVS); major bleeding; death; and length dfl Iay.
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2. Subjects and Method:
2.1. Aim of the study:To study the relationship between body mass in8&4) and selected in-hospital outcomes
among acute myocardial infarction patients admitted selected critical care unit of a universibgjpital, in Egypt.
2.2. Research questionsto fulfill the aim of this study the following twresearch questions were formulated:

Q1: What is the body mass index profile of acut@acardial infarction patients admitted to a seléatdtical care
unit of a university hospital in Egypt?

Q2: What is the relationship between body madsyrand selected in-hospital outcomes among acyteandial
infarction patients admitted to a selected critaale unit of a university hospital in Egypt?

2.3. Research desigrA descriptive exploratory research design waszgtiliin the current study.
2.4. Setting: The current study was conducted at a selecteidadritare unit of EI- Manial university hospital,

Egypt.

2.5. Sample:A sample of convenience including 60 adult malé famale patients who admitted to the selected
critical care unit as a result of acute myocardrction (during the year 2012-2013) was includedhe
current study, with the followingnclusion criteria: age ranged between 20 - < 65 years, of both sek, a
Exclusion criteria: Patients with malignancy, autoimmune disease &iv#ing immunosuppressive drug.

2.6. Tools of data collectionTwo tools were developed by the researcher, ailidegt to collect data pertinent
to the current study.

2.6.1. Socio-demographic and medical data shedt:covers data about patients’ age, gender, diagnbsedy
weight, height, length of ICU stay, past medicakdiy, current or recent smoking, and at home nagidics.

2.6.2. Patient's assessment sheethis sheet was developed based on Acute Coronesgtiient and
Intervention Outcomes Network (ACTION) Registry-Getth the Guidelines (GWTG). It is a national
performance improvement initiative of the Americeeart Association (AHA) created by a merger of the
American College of Cardiology Foundation’s Natibi@ardiovascular Data Registry (NCDR), (ACTION)
Registry and the American Heart Association's t@riove guidelines adherence in patientspitalized with
CAD, HF, and Stroke (Peterson, et al. 2010, Rad, &010, Chin CT, et al. 2010, & Peterson ED,|g2@09, in
Das et al, 2011). It covers data such etients’ presentation (vital signs such as heart rate, systolic blood
pressure; heart failure; shock; number of diseasmmdels; electrocardiographic findings; and Iefintvicular
ejection fraction) laboratory findings (HDL, LDL, cholesterol, triglycerides, Hemoglobirgresm creatinine);
reperfusion strategy (thrombolytic therapy; primary PCI; arrival to prary PCI (min); CABAG; arrival to
CABAG /h); medications within 24 hours of admission and at deharge counseling, and referral strategy;
discharge intervention (smoking cessation, diet modification counselingrd@c rehabilitation referral, and
exercise counseling; arld — hospital clinical outcomes such asecurrent Ml, cardiogenic shock, death, CHF,
stroke, major bleeding.

3. Tools validity: The developed tools were examined by a panel ef dixperts in the field of Critical Care
Medicine, and Critical Care and Emergency Nursingest their clarity and objectivity and to estimahe
needed time for data collection and if they ar¢aflé to achieve the aim of the study.

4. Pilot study: A pilot study was done on (10) patients to testitylaapplicability, and objectivity of the data
collection tools, and to estimate the needed timeomplete each tool. No modifications were donthendata
collection tools, and the pilot study sample wasincluded in the current study.

5. Protection of human rights: The current study was approved by human reseanchethical committees at
the faculty of nursing — Cairo University. Officipermissions to conduct the study were obtaineah fneedical
and nursing directors of ICUs. Written consentsenatained from the involved patients after infarghthem
about the purpose and nature of the study. Cortfalgp and anonymity of each patient were assutedugh
data coding.

6. Procedure:

After extensive literature review, selection anegaration of the data collection tools were doneerl
obtaining managerial agreements and actual implatien of the study were carried out. On daily basghe
investigator obtained a list of newly admitted pats diagnosed as having acute myocardial infardtmm the
responsible nursing supervisors. Then patients sellexted considering the inclusion criteria. Epatient was
interviewed individually, and full explanation ohe& purpose and nature of the study was done, then t
researcher obtained written consents from patiehits agreed to participate in the study. The datedcmon
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tools were filled out by the investigator, and atheeded data were collected from patients' fikéthin a period
of 20-30 minutes for each patient.

Patients’ assessment required obtaining certalr@pdmetric (measurement of human dimensions) atzdat
nutritional status such as height and weight. Deiteing body mass index was done by dividing bodyghvein
kilogram by height square in meter (Weight (kg)igh¢ in m2). No problem was found in calculating Bfdr
patients who knew their heights and body weightweleer, for those who didn’t know their body weigahd
height; were unable to stand and those with limfabgisical activity their height was obtained measytheir
ulnar length (the distance between Olecranon psooéshe elbow and the Styloid process of wridtgnt the
measured ulnar length was compared to that inahke tof Malnutrition Universal Screening Tool (BARE
2003). Body mass index (BMI) was estimated basespecifying mid upper arm circumference (MUAC) fa t
midpoint between the acromion process of the slewwddd the olecranon process of elbow. If MUAC B35
cm, BMI is likely to be <20 kg / m2. However if MU&is > 32.0 cm, BMI IS likely to be >20 kg / m2. @o
mass index was divided into clinically relevanteggiries on the basis of National Heart, Lung, ahsb®
Institute criteria (2011) as underweight (BMI <1&& m2), normal weight (BMI ranges from 18.5 kg2 m25
kg/ m2), overweight (BMI ranges from 25 kg/ m2 4&§) m2), class | obesity (BMI ranges from 30 kg/ 25
kg/ m2), class Il obesity (BMI ranges from 35 kg2 40 kg/ m2), and class Il obesity (BMI > 40 kg2).

7. Results:

7.1. Figure (1): Shows the relationship between BMI and gendehefstudied sample. It clarifies that males
represented the great majority (90%) of the studiachple. They had different BMI categories: oveghei
grade I, and grade Il obesity, in percentages d3%330%, and 25% respectively, with a mean BMBbH2+
4.96. No significant statistical relationship wasiiid between BMI and gender.

7.2. Figure (2):clarifies the relationship between diagnosis ail.Bt reveals that the studied group admitted
as a result of acute anterior Ml, acute inferior, lsthd acute unspecific Ml, in percentages of 45086& 25%
respectively. No significant statistical relatioimsivas found between BMI and diagnosis.

7.3. Figure (3):shows percentage distribution of the studied saraptording to their past medical history. It
indicates that, hypertension in addition to othastpmedical histories (Diabetes, prior M, atrigdriflation/
flutter, peripheral artery diseases) were most ueatly noticed, in percentages of 40%, 26.7%, a8éb 1
respectively. As well around one third of the studsample (35%) had a combination of risk factor$it:
smoking, prior MI, and diabetes mellitus.

7.4. Figure (4)clarifies the relationship between BMI and numbgdiseased vessels. It indicates that slightly
less than half (45%) of the studied sample had diseased vessel, while one third (30%) had twoadiseé
vessels. High significant statistical relationshigs noticed between BMI and number of diseaseselge$Chi
square = 28. 5 at P< 0.005).

7.5. Figure (5): shows the relationship between BMI and hemoglokatues. It reveals that anemia was
commonly noticed among approximately two thirds.764) of the studied sample. High significant st
relationship was found between hemoglobin valueBid (Chi square = 18.35, at p< 0.001).

7.6. Figure (6): clarifies the relationship between BMI and seruhvlesterol values. It indicates that
approximately two thirds (61.7%) of the studied ptevhad abnormally high cholesterol level. Highn#figant
statistical relationship was noticed between secholesterol and BMI (Chi square =21.96t p< 0.005).

7.7. Figure (7) shows the relationship between BMI and serum Llues. It reveals that more than half
(51.6%) of the studied sample had high LDL leveghHsignificant statistical relationship was foubetween
serum LDL and BMI (Chi square: Value: 29.7, at (p803).

7.8. Figure (8): clarifies the relationship between BMI and serunglycerides values. It shows that, high
serum Triglycerides values were noticed among ntba@ two thirds (66.7%) of the studied sample. High
significant statistical relationship was noticedvieen BMI and Serum Triglycerides values (Chi squa26.75,
at p< 0.001).

7.9. Table (1):clarifies the relationship between BMI and repadosstrategies. It reveals that one half (50%) of

the studied sample undergone thrombolytic theragyile approximately the other half (45%) undergone
percutaneous intervention. Reperfusion stratedgdrstdliffer significantly in relation to BMI.
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7.10. Table (2):shows the relationship between BMI and ejectiontfom among the studied sample. It clarifies
that one half (50%) of the studied sample had belownal ejection fraction. The great majority oistigroup
(n=27 / 90%) were overweight and had different gsadf obesity (over weight: 26.7%; grade | obeg#.7%,
grade Il obesity: 30%, and grade three obesity%§. However, ejection fraction didn't significanttliffer in
relation to BMI.

7.11. Table (3):shows the relationship between BMI and in-hosptaticomes / complications that happened
during ICU stay.

It clarifies that more than half of the studied gwd58.2%) experienced different problems (recurkéhattacks:
26.7%, Cardiogenic shock: 18.3%, C.V.S: 6.6%, aedtB: 6.6%). High significant statistical relatibiswas
found between BMI and in-hospital outcomes (Chiasgu= 46.13 at p<0.004).

7.12. Table (4):shows correlation between BMI and certain factorthe current study. It reveals no significant
correlation between BMI, age and ICU stay. HoweVet/) stay was negatively correlated with hemoglobin
value, and positively correlated with LDL. In atloin LDL was positively correlated with systolicolid
pressure.

8. Discussion

As apparent from the present study, and basedsmssiag nutritional status, the studied group hfierent
BMI categories ranging from normal or acceptableégivefor height to the third grade obesity, wittghést
frequency among the overweight group (more than thirel); followed by the first grade obesity group
(approximately one third); then the second gradesity group (one quarter), and a minority was i@ tihird
grade obesity. The overall percentage indicateistiigagreat majority of the studied sample had abwermal
BMI values. This could be the answer for the fietearch question which was concerned with the pidfile
of the studied sample. In this regards Horwich &&mw, (2008) revealed that overweight and obdsiye
become increasingly common worldwide. As well, Akisi, Pineda & El Solh (2008) indicated that ohefsita
chronic disease and represents a major health grololue to its causal relationship with serious cwdi
diseases, increased morbidity and mortality, afbtsuntial economic effect. Moreover, overweight abésity
represent major risk factors for a number of clratiseases, including diabetes, and cardiovasdisaases.
Once considered a problem only in high income agesitoverweight and obesity are now dramaticafythoe
rise in low-and middle-income countries, particlyan urban settings. More specifically, Egypt &ked as the
second obese Arab country and the fifth obese cpuamnt the world level, with an estimated mean BNR8.4
kg/ m2 (WHO 2013& Fouad, 2013).

Concerning diagnosis, slightly less than half ¢f sudied group admitted as a result of acute iantisH,
while more than half had acute inferior MI, and tacunspecific Ml. The dominance of acute inferiol Whs
noticed among the first grade obesity group, wadate anterior Ml was dominant among the overwejgbtp.
However, the relationship between BMI, gender alagmbsis didn’t reach the level of significancendings of
the present study were similar to that of Das €R@l1), who studied the impact of body weight axtteme
obesity on the presentation, treatment, and initedsputcomes of patients with ST-segment elevattinand
revealed that three quarters of the studied sammpdeabove normal BMI values, with the highest featy
among the overweight group. In this regards stugdigggest that obesity may alter myocardial metabwoli
leading to compromised cardiac function and toleeato ischemia. It may promote cardiac lipid acclation
leading to insulin resistance (Poirier et al. 208&] Lopaschuk, Folmes, Stanley, 2007, in Clarkiftgrbochner,
& Du Toit 2011). Ischemic hearts rely on glucosettas primary fuel to produce ATP through glycolysigh
insulin resistance compromising the heart’s abiiitytolerate an ischemic event (Lopaschuk, RebegHard,
2002, in Clark, Smith, Lochner, & Du Toit 2011).

Gender was not found to have a significant relatiim to BMI/obesity in the current study. This mag/ due
to having the great majority of the studied samplkdes. According to Mehelli et al. (2002), Bae &adly
(2005), Gabel, Walker, London, Stenbergen, Koradioyphy (2005), and Wang, Crisostomo, Wairiuko &
Meldrum (2006) in Clark, Smith, Lochner, & Du T¢2011) some studies revealed that females’ myogard
more resistant to ischemic/reperfusion injury thaales’ myocardium, however, the effect of obesity o
myocardial tolerance to ischemia in both males ferdales remains unresolved. Consequently, Overbaugh
(2009) indicated that one woman or man experieacesronary artery disease event about every 25dsco
despite the time and resources spent educating &baisk factors, symptoms, and treatment. Mespéeially
those above the age 45) have a higher risk thanempmomen older than age 55; and anyone with & firs
degree male or female relative who developed coyomdery disease before age 55 or 65, are alswidased
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risk. This is in agreement with findings of the rant study where the mean age of the studied gsobp.4+ 6.3
years. The same author expected the mean age pbphuation to increase in the future, and a lapggcentage
of patients are expected to be presented with Mialkthe age 65.In this regards Bolooki & AskariQ13)
revealed that, the incidence of MI increases wife;aand is dependent on predisposing risk factors f
atherosclerosis.

Consequently, Cotran, Kumar, Robbins (eds), (1984olooki & Askari, (2013) directed the attentitmsix
primary risk factors responsible for developmenttiferosclerotic coronary artery disease and thusThkese
factors are hyperlipidemia; diabetes mellitus; htgresion; tobacco use; male gender; and familyohisof
atherosclerotic arterial disease. The presencenpfriak factor is associated with doubling the tigarisk of
developing atherosclerotic coronary artery disebmeover, Coatmellec-Taglioni, Dausse, Giudiceéfibiere
(2003), and Cordero et al (2009) announced aboesigbinduced insulin resistance and subsequebetha.
However, Ryo et al. (2004), and Costacou et al $2@@rrelated obesity induced insulin resistancthéomale
gender. They referred to the adiponectin which risadipocytokine that is elevated in women’s serim.
improves insulin sensitivity of insulin sensitivegans (Yamauchi et al. 2001, Kubota et al. 2002fagt et al.
2002, in Clark, Smith, Lochner, & Du Toit 2011),cdeases hepatic glucose production and may constygue
protect the heart against ischemic/reperfusionrynjBatterham et al. 2002). Similarly, the estrogemmone
was found to improve lipid profiles, protect agaihyperglycemia and so, be cardio-protective fomea
during ischemia (Pedersen, Kristensen, Hermanrgefallenbogen, Richelsen 2004, Louet, Lemay, Maudvai
Jarvis, 2004, and Wang, Crisostomo, Wairiuko & Mefdn 2006).

In addition to obesity, the studied group had diebemellitus as a co-morbidity disease, in addition
hypertension, peripheral artery diseases, and qus\dardiac surgeries (CABG).

As revealed by Fahmy (2013), based on therteyadhe World Federation of Diabetes (2012), dials and
its complications are responsible for death of mben 65 thousand Egyptians each year. This intiaddio
hypertension which affects around one quarter effgyptians, contributing to greatest risk for beosascular
diseases, heart failure, renal failure, and sohd@htahim, 2011). As well, slightly less than haffthe studied
sample had one diseased coronary vessel; whilehintkeof the studied sample had two diseased vesaatl a
minority had three diseased vessels indicating ¢hatulatively more than three quarters of the sdidiample
had diseased vessels. High significant statistelakionship was noticed between BMI and numbediséased
vessels. In this regards Brookside Associates, AP0&vealed that among the great majority of AMie t
imbalance is preceded by atherosclerosis and dsidaslood flow in the coronary arteries. Inadequrdd®d
flow results in decreased oxygen delivery to tharbenuscle, which causes ischemia, injury, andideéta
portion of the myocardium (infarction).

In attempt to identify why acute myocardial infamct was found among a considerate percentage of the
studied group (16.7%) who had no diseased vedselsnier, Sanchez, Quero, Fernandez-Cortacero, dasiz
Barbero, (1996), in Da Costa, Isaaz, Faure, MowWetjsier & Lamaud (2001) revealed that AMI is geiy
associated with obstructive coronary artery dissakewever, myocardial infarction with normal epdial
coronary arteries has also been documented. Thidatiat the overall prevalence rate of myocaidfalction
with a normal coronary angiogram is low (approxiehaB%), but appears to vary with age, with higtaes in
young age patients. However, the studied groupoldes, where their mean age was above 50 yeardrottis
regards, one cannot neglect the degenerative eftéddncreased age on the elasticity of the bloessels, in
addition to other predisposing factors to AMI. Simgkwas another risk factor to AMI in the curremady
among more than one third of the studied groughis regards Shaban (2013) revealed that, accotdirige
Egyptian Ministry of Health statistics (2013) smokeaccount for about 13 million in Egypt, repregamt
approximately 21% of the Egyptian population. Thene author revealed that, added to its carcinogefects,
smoking is one of the main causes of many chroigieages and is responsible for the death of orsopeavery
13 seconds. It was found to be responsible forottwirrence of myocardial infarction (78% of pat®ni&and
angina among (70% of patients), because it resuliardening of the arteries/ blood vessels.

Consequently, added to the previous risk factorditpis abnormally high cholesterol level, high wer
Triglycerides values and high LDL level among apqarately two thirds of the studied sample. Highndfigant
statistical relationship was noticed between sechoiesterol; serum LDL; Serum Triglycerides valaes BMI.

In this regards Tuunanen et al. (2006) and LopdsdRalmes, Stanley (2007) in Clark, Smith, Lochr&iDu
Toit (2011) revealed that elevated circulatingdigpimay promote increased myocardial fatty acid kgptand
utilization which could decrease both myocardialicefncy and tolerance to ischemia under normoxic
conditions. Free fatty acids are also potentialiyrichental as they inhibit glucose oxidation (Tunea et al.
2006). As well, excessive myocardial free fattydagiilization during ischemia requires more oxyden ATP
production when compared to glucose (Wallhaus .e2@01). In addition, LDL was positively correlatedth
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systolic blood pressure, indicating that the gnetite LDL value, the higher the systolic blood gree. This of
special concern especially where the maximum sgshdbod pressure of the studied sample was 170 gymH
with a mean of 120.5 +22.95 mmHg. In this regalus Mational Heart, Lung, and Blood Institute (20@9)
Bolooki & Askari, (2013), revealed that high blopdessure (BP) has consistently been associated amith
increased risk of MI.

Therefore, control of hypertension with apprafe medications, and lifestyle modifications hagt shown
to significantly reduce the risk of MI. In additioBolooki & Askari, (2013), revealed that most mgoatial
infarctions are caused by a disruption in the viascendothelium associated with an unstable atletanztic
plague that stimulates the formation of an intraoary thrombus, which results in coronary artergoldl flow
occlusion. If such an occlusion persists for mér@nt20 minutes, irreversible myocardial cell damageé cell
death will occur. The development of atherosclerptaque occurs over a period of years to decaltes.two
primary characteristics of the clinically symptoroaatherosclerotic plaque are a fibro-muscular aad an
underlying lipid-rich core. The loss of structusthbility of a plaque often occurs at the junctafeéhe fibro-
muscular cap and the vessel wall, a site othertuigsvn as the shoulder region. Disruption of thecghelial
surface can cause the formation of thrombus vitelgtamediated activation of the coagulation cascdfia
thrombus is large enough to occlude coronary blidmd, an MI can result. The same authors added that
death of myocardial cells first occurs in the avéayocardium most distal to the arterial blood gypvhich is
the endocardium. As the duration of the occlusinoreéases, the area of myocardial cell death erdarge
extending from the endocardium to the myocardiumh altimately to the epicardium. The area of myogrd
cell death then spreads laterally to areas of wheat or collateral perfusion. Generally, after a68- hour
period of coronary occlusion, most of the distaloegrdium will be died. The extent of myocardiall aidath
defines the magnitude of the MI. If blood flow da@ restored to at-risk myocardium, more heart neusah be
saved from irreversible damage or death.

In attempt to identify the impact of BMI on post amardial infarction patients, Hassan (2008) studrex
effect of body mass index on coronary arteries laftdventricular functions in patients with post ooardial
infarction angina, and revealed that obesity hanHlaked to a spectrum of cardiovascular changeging
from a hyperdynamic circulation, through sub-clalicardiac structural changes to overt heart faildrhe
increased metabolic demand imposed by the expaadigmbse tissue and augmented fat free mass in obese
results in a hyperdynamic circulation with increhd#ood volume. As well, obese patients have anreased
total body blood volume, higher filling pressurasd increased sympathetic activation, which leaish¢oeased
stroke volume and heart rate; increased cardia&,vard this may be accentuated at very elevateeldenf
adiposity seen in class lll obese patients. Intagdito the increased preload, left ventricular YAfterload is
also elevated in obese individuals due to bothesed peripheral resistance and greater condeiy atiffness
(Anderson, et al 1997, Sandstead & Klevay, 2004, Alaejos et al, 2000, in Hassan 2008). Cardiaecsiral
changes in class Il obesity include markedly iased LV mass, known to be a risk factor for inceelas
ventricular arrhythmias and sudden cardiac deadhiél, Milani &Ventura 2009). Heart failure occursduently
in obese patient and appears to be the predonmiaaste of death in grossly obese subjects (Roeltatk 991,
in Hassan 2008).

This is of special concern especially where arohall of the studied sample had below normal ejectio
fraction, and the great majority of this group fsdve normal BMI (overweight and different gradéstuesity).
However, the relationship between BMI and ejecfraction didn’t reach the level of significancetire current
study. In this regards Braunwald, et al, (2000)h& tAmerican Heart Association (AHA) (1999) in Lopez
Jimenez, et al (2004) revealed that, current gindslfor the management of patients with Ml emptesithe
importance of LVEF assessment before dischargevells Badhekal, et al, (2010) indicated that lefbtricular
ejection fraction (EF) in post-myocardial infarctigpatients is a strong predictor of adverse caadioular
events. Knowledge of left ventricular ejection fian (LVEF) after AMI helps to stratify risk, andigles the use
of evidence based treatment such as angiotensieting enzyme (ACE) inhibitors, beta blockers and
revascularization (Zaret, et al.1995, Singh, et2802, & Ryan, et al.1996, In Lopez-Jimenez, et28004).
Moreover, Braunwald, et al, (2000) indicated tmadnitoring LVEF measurement among patients withwak
underscored as a quality-of-care indicator in #yort of AHA /(ACC) American College of Cardiologg000).

Consequently, obesity is characterized by a sefighysiologic changes that may impair the abildyadapt
to the stresses of critical illness. The preserfcdiabetes, cardiovascular strains, and respiratiysfunction
poses significant challenges that may affect intensare unit (ICU) survival. However, the influenof obesity
on outcomes among critically ill patients remainfeus on controversy (Akinnusi, Pineda & El Sd¥008).
Concerning the in-hospital outcomes among the studiample, around two thirds of the studied sample
experienced different problems (recurrent Ml atsackore than one quarter; cardiogenic shock: aromedfifth;
and equal percentage for C.V.S and Death amongarityi). High significant statistical relationshias found
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between BMI and in-hospital outcomes. These finslingpresent the answer of the second researchiauest
which was concerned with identification of the ioshital outcomes among the studied group.

In this regards the World Health Organization, (20@&nd Dinon (2010) revealed that cardiovasculsgases
including high blood pressure, heart failure, strolkngina and heart attack are the number one aafuse
mortality in both men and women. Despite some ealittory results, studies have demonstrated U-eshap
curves (bimodal occurrence) relating BMI to mottalsuggesting increased mortality at both extreofesody
weight (Pi-Sunyer, et al 1998, & Troiano, 1996Tiemblay & Bandi, 2003).

Also, Das et al (2011) found, a U-shaped aation with BMI categories for both mortality andajor
bleeding. They found rates of adverse outcomes aighng normal-weight patients, lower in overweightl
mild to moderately obese patients, and then ineck@s patients with class Il obesity. As well, Ralet al,
(2003), Reeves, Ascione, Chamberlain & Angelini0q2), and Minutello, et al, (2004), in Delaney,
Daskalopoulou, Brophy, Steele, Opatrny, & Suis€20{2 noticed adverse events and adverse outconths wi
increased risk among underweight and morbidly olpegients, but a lower risk was noticed among aret
normal weight patients. Inspite of being a mingribye proportion of death in the class Il obesitgléd that in
the overweight group in the current study. Howexdlison, et al (1997), in Akinnusi, Pineda & EI lBq2008)
found that the proportion of death was high forssldll obese patients as compared to class | opatents.
Conversely, Horwich & Fonarow (2008) indicated irse correlation between BMI and mortality in patsen
with acute myocardial infarction.

The current study revealed that the mean lengt@dfstay (LOS) was 7.8 + 3.39, with a minimum pdriaf
two days and a maximum period of 18 days. ICU stag not correlated with BMI in the current study.
However, ICU stay was negatively correlated witmbglobin value, and positively correlated with LD the
current study. This refers to that prolonged ICHystould have a negative impact on the hemoglobiney
indicating that the greater the ICU stay, the kseshemoglobin value and that the higher the LDlues, the
greater the ICU stay. Contradicted with the curstntly finding is that of Akinnusi, Pineda & El $0(2008)
who conducted a meta-analysis study about effeatbesity on intensive care morbidity and mortakiyd
revealed that, the mean length of ICU stay rangewuh .1 to 19.4 days in the obese group as comgar2d to
12.0 days in the non obese group.The same authdrarnmother point of view indicating that, althougitd and
moderate obesity may be protective during crititlaless, morbid obesity (in their study) did notvhaan
adverse effect on patients’ outcome. However, tfeynd obese patients to have increased morbidity as
measured by duration of mechanical ventilation l©&.

In addition, the current study revealed that arolaldl of the studied sample undergone thrombolytezapy,
while approximately the other half undergone pexgabus intervention. Reperfusion strategies didiffer
significantly in relation to BMI. In agreement withese findings were that of Das et al (2011) winticated
that reperfusion was attempted in the great mgjoft patients across all BMI categories, and foural
differences in the proportion of patients receiviiiginolytic therapy, or percutaneous intervensactcording to
BMI, even among those with extreme obesity. As wille same authors revealed approximately the same
findings in the current study, where they found thahospital use of evidence-based medical thesapias high
overall and similar across BMI groups. As well, gmeption of evidence-based therapies at hospisahdrge,
including aspirin, clopidogrel, betablockers, amjiatensin-converting enzyme inhibitors or angistanill
receptor blockers, did not differ across BMI groupsluding class Il obesity.

Thus, findings of the present study reveals tHatatients irrespective of their body weight catggeceived
the needed medical as well as nursing managementdieg to GWTG protocols. This of special concern
especially where approximately one third of thedi®d sample had no negative in-hospital outcomexilpms.
This could reflect the effectiveness of medicamaedl as nursing intervention. In agreement with therent
study findings were that of Das et al (2011) whonio that, the processes and quality-of-care messlidenot
differ in a clinically meaningful way for obese jaits, including class Ill obese patients. In tleigards, Leon,
etal (2005), & Taylor, et al (2004), in Contract(®p11) emphasized the importance of cardiac rehatidln.
They described it as coordinated, multifacetedrimtetions designed to optimize a cardiac patigpitgsical,
psychological, and social functioning to reduce tis& of death or recurrence of the cardiac evanbugh
education about, exercise, risk factor modificateamd counseling. As well, Brookside Associates,1@0
emphasized that nursing management of a patiehtAditl is intensive in nature, and requires closenitaring
of the patient's status and progress, along wititwoent patients’ education. The nursing stafa asember of
the multidisciplinary team should have the abil@ydevelop an individualized patients’ rehabilivatiplan or Mi
protocol of care ranging from complete bed restrduthe first days of having Ml to several weekietaafter
discharge from the hospital. This can help in n@iahce of patients’ physical functioning as welpesvention
of subsequent coronary events or recurrence.
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9. Conclusion: Based on findings of the current study, it cancbecluded that body mass index was an
important factor in classifying myocardial infaani patients into different categories ranging fraateptable
weight for height to the third grade obesity. Cuatively, the majority of the studied group had abdowrmal
BMI values, and their in-hospital outcomes werasigantly related to their body mass index.

10. a. RecommendationsBased upon findings of the current study, the foltgs are recommended:
< Integrating nutritional assessment in the clasiin and management of critically ill patients.
e Providing individualized post myocardial infarctioinstructions considering patients’ nutritional
assessment data.
10. b. Recommendation for further research:
« Findings of the present study do not representtdite@ population, is limited to a selected CCU.
Therefore, the current study is recommended taepeated on a large probability sample including all
MI patients at different critical care units.
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Figure: (1): Relationship between BMI and Gender othe Studied Sample (N=60).
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Figure: (2): Relationship between BMI and Diagnosi®f the Studied Sample (N=60).
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Figure (3): Percentage Distribution of the Studiedsample According to Past Medical History (N=60).
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Figure: (4): Relationship between BMI and Number ofDiseased Vessels of the Studied Sample (N=60).
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Chi square value: 28.5 ** High significestatistical relationship at P< 0.005

Figure (5): Relationship between BMI and Hemoglobinvalues among the Studied Sample (N=60).
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Figure (6): Relationship between BMI and Serum Chadsterol values of the Studied Sample (N=60).
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Figure (7): Relationship between BMI and Serum LDLValues among the Studied Sample (N=60).
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Chi square: Value: 29.7, ** High signifitastatistical relationship at p< 0.003
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Figure (8): Relationship between BMI and Serum Tridycerides values among the Studied Sample (N=60).
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BMI category Reperfusion strategy Total
Thrombolyt | PCI CBAG Coronary
ic angiography
therapy
N |5 0 0 0 5
Normal (20-25) % [1000%  |0.0% |0.0%  |0.0% 8.33%
. N |6 14 0 0 20
Over weight (25-30) | o |30 gos 700% |0.0%  |0.0% 33.33%
. N |9 6 2 1 18
G1 Obesity (30 -35) | o, (50,00 333% |11.1% |5.6% 30%
. N |8 7 0 0 15
G2 obesity (35-40) | o, |53 304 46.7% |0.0%  |0.0% 25%
G 3 Obesity (> or 4N |2 0 0 0 2
40) % [1000%  |0.0% |0.0%  |0.0% 3.33%
ol N |30 27 2 1 60
% |50.0% 45.0% |33% |1.7% 100.0%
Chi square 18.615 p<0.09 NS (Not significant)

Chi square: 26.75, ** High significant statisticalationship at p< 0.001

Table (1): Relationship between BMI and Reperfusiorstrategies for the Studied Sample (N=60).
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Left ventricular Ejection BMI Category Total
Fraction Normal | Over Gl G2 G3
wit. Obesity | Obesity Obesity

More than 50% | N 2 7 3 6 0 18
(Within normal) % |40.0% |35 35.0% 40% 0.0% 30.0%
40-50 % (Below| N 3 8 8 9 2 30
normal) % 60.0% 40 40.0% 60% 100.0% 50.0%

N 0 5 7 0 0 12
25-40% (Low) % |0.0% 25 25.0%  |0% 0.0% 20.0%

Total N 5 20 |18 15 2 60

% 100.0% [100% 100.0% |100.0% 100.0% 100.0%

Chi-Square Value: 12.27 P<.0.14 NS (Not significant)

Table (2): Relationship between BMI and Ejection faction among the Studied Sample (N=60).

In Hospital Outcome Total
BMI Category Recurrent | Cardiogenic| CVS | CHF | Death | Major Non
Ml shock Stroke bleeding
Normal N 0 1 0 0 0 1 3 5
% 0.0% 20.0% 0.0% 0.0% |0.0% |20.0% 60.0% |100.0%
2
N o 2 1 1 1 0 13 20
Overwt. |4, |10% 10% 5% 5% [5% |0% 65%  |100%
Gl Obesit N 8 2 3 0 0 0 5 18
y % 44.4% 11.1% 16.7% |0% 0% 0.0% .27.8% | 100.0%
G2 N 4 6 0 0 3 0 2 15
Obesity % 26.7% 40% 0% 0.0% [20% |0.0% 13.3% |100.0%
G3 N 2 0 0 0 0 0 0 2
Obesity % 100.0% 0.0% 0.0% |[0.0% [0.0% |0.0% 0.0% |100.0%
Total N 16 11 4 1 4 1 23 60
% 26.7% 18.3% 6.6% 1.7% |6.6% |1.7% 38.3% |100.0%
g:thljare' \Value : 46.13 p<0.004, Linear-by-Linear Associatigalue = 12.95 at p< 000**

Table (3): Relationship between BMI and In- HospithOutcome among the Studied Sample (N=60).
** High significant statistical relationship at p@.001
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Variables Age |BMI |ICU stay |HB S. HDL |LDL
Cholesterol

, .107
BMI 414

p.

r -.049 |-.151
ICU stay p.  |0.713|.248

- -.265*

HB r "117729 363* | .041

p- |- .004
LDL r 163 |-.110 |.277* .053 |.703* A40**

p. 212 |.404 |.032 .686 |.000 .000

- r -138 | .072 -.170 |-.199 -119 |

Serum creatinine .240* .270*

p. 294 055 .586 193 |.127 .364 037
HR r .096 |.039 |-.145 .383* |-.006 -.004 |.144

p. 468 |.770 |.270 .003 |.964 974 |.272
SBP r -.100 |-.011 |-.075 163 |.173 166 |.282*

p. 448 |.931 |.567 .213 |.187 .204 |.029

Table (4): Correlations Matrix between Body Mass Inlex and Selected variables (N=60).

** High significant statistical relationship p&_0.001,
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* A significant statistical relatidrg at p< 0.05.
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