~ ABSTRACT

~ NELSON, J. L. Changes of global coronary hea dlseaqrjs factors following aperiod of
- [ehabiiltation. MS in Adull Fitness/Cardlac Rehabilltation, December 2000, 36pp. (C., Foster)

~ Adglobal risk factor prediction chart (Wilson et al., 1998) was utllized to determine If a reductionin
CHD nisk factors occurred during a 3-month rehabilitation period, Elghty-seven male and female
58 (39-79 yr) charts were examined at the start of rehabllitation and agaln after 3 months, Data
-~ collected from each chart included: gender, age, total choleslero! (TC), high-denstty lipoproteins
(HDL), low-denstty lipoproteins (LDL), blood pressure (BP), smoking status, and If they were
dlabetic, TC levels significantly decreased with 73.6% (64/87) of the patients falling below 200
mg/dl, HDL levels significantly decreased in both genders, but 66.3% remalned above 35 mg/d,
LDL levels significantly dropped with 50.1% (44/87) of the patients less than 100 mg/dl. National

Cholesterol Education Program recommends that individuals with CHD should avold levels about

- 10G mg/dl, There were no significant changes In BPs, as most palients wers using .
~ antihypertensive medications. Most smoking cessation had occurred at the time of or pricr to thelr
- cardiac event. At the conclusion of rehabllitation 6/11 (55%) had stopped. Subjects that were -
diabetic remained diabetic. In concluslon, there was a significant decrease in both the TC (52.9%)
~and LDL (57%) global risk number totals, Further Investigations should be done In order to .

determine if a decrease In CHD risk factors continues to occur after the rehabllitation program.
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' INTRODUCTION

Coronary heart disease (CHD) Is the number one cause of death and dlsablllty In the

Unlted States 13 CHD s wldely thought to be caused by a complex milleu of rlak factors,

o Reduclng these risk factors can posslbly decrease the llkellhood of developlng CHD. When the
| Framlngham Heart Study began In 1948 the Nattonal Heart lnstltute (whlch s now the Nadonal

'-'.Heart Lung and Blood Institute [NHLBl]) had been lnvestlgatlng the causes of CHD over a long

~ period of time.3 Over the years of data collection from lhls study, the term rlsk facfor' was applled

to each of the condltlons that were thought to oontrlbute to the disease procass 1 _
' Many studles have avaluated CHD rlsk factors lndlvlduelly, but it was the Framlngham
'results that Ied to the conoapt of multl- rlsk factors analysls for modellng and understandlng the
- davelopment and prograsslon of CHDl Anderson et al, 5 derived an equatlon that demonstrated an
lmproved aoouraoy uslng rnultl rlsk faotors over slngle risk factors to predlct CHD, The risk factors .
In the equatlon included the modifiable risk factors hlghdenslty llpoprotetn (HDL) total cl'rolesterol )
-- _'systollo blood pressure (SEP), smoklng. gluoose lntoleranca (dlabetes). and eleotrocardlograph'c
teft ventricular hypertrophy (LVH) The equation also took Into acoount the non-modlﬂable risk
. faotors, whlch lnoluda age and gender. It was from thls equation that an easy -{0-use CHD risk
factor prediction chart, which predlcts probability of CHD for men and Women, was deslgned n
- 1998 Wllson et alé introduced a new almpllfled equatlon and rlsk factor predlotlon oharts for males
and females (see Appendlx A). The new equation removed the risk factor of LVH due fo lack of
standard unluereally accepted ECG criteria.$ The new equaflon added the option o use elther low-
- 'denstty Ilpoproteln (LDL) or total cholesterol (TC) in the forrnula and also tncluded the dlastollc




 blood pressure (DBP). Although family history, physical activity, and obestty are Important risk

factors, due to thelr poorly quanttﬁod oontrtbutton to CHD they are not Included In the equation.87
Exercise and risk factor modlﬂoaIJon based cardlao rehabllltation programs have become 8
very lmportant part of the healing prooess for pattents wlth CHD. Studles have noted that both
morbidity and mortattty rates decrease tollowtng a rehabliifation program,8.? Cardlao rohabllttatton
s a sacondary preventton strategy used by those who have had a cardlac event, such as a _
_ myooardial tntarctton (M1) or coronary artery bypass graft (CABG) surgery It has been thmuqh this
: type of program that pattents leam more about risk factors oontnbuttng to CHD and how to either
eliminate them (as wtth smoktng) or oontrol them (as with hypertenston and hyperchotesterotemla)
The purpose of this study was 0 evaluate the magnitude of change in both Indtvtduat and -

cotteottve risk factors of partlctpants enrolled in a communtty based Phase Il Caidiac Rehabllttatton -'
- Program It was hypothesized that avaluation of risk tactors as a single collective ttem would

N _ enhanoe the understandabllity of rtsk tactor changes occuntng during cardlao rehabtlltatton and -
- woutd better reﬂect the degree to which cardlao rahabllttation programs are aooompltshlng the goat -

of promoting seoondary prevention, '

- METHODS

Selectio ' .

The Instttutionat Revierv Boards (IRB) for the Protectton of Human Subtects from the
Unlverstty of Wisconsin-La Crosse and Franclscan Skemp Healthcare approved the study protooot
anh subject oompleted an tnfonned consent (see Appendix B) prior to data oottectton The




somo type ot coronary revascutartzatlon procedure prior to admtttanoe Into the rshabllltatton
program. Elghty -S6ven consscuttvs pahonts were chosan. 50 males and 37 females, ages 39-79

~ years, The 87 subject charts were chosen bacauso they contatned all pertinent tnfonnation

' raqutred to complste this study.
MM gnd Procedures _ . _
' . Data collected from subject charts lnotuded gender, age, HDL total and LDL cholesterol
B SBP D8P, smoking, and dlabetes hlstory UpOl'l entry Into the oardlac rehabllttation Phase I
__ program The tnformallon was thsn plaosd on the gtobal nsk assessment score sheet used by the

' Amortotrn Heart Assoclation (AHA) (seo Appendlx A) and risk polnts were calcutated Subsaquent '

o _'data wora colteoted after 3 months at the end of the subjsots' Phase [ rehabltttatton piogram, for

o 'avaluatton ot risk tactor changes whlla attendtng the program. It was also documented whethor the

, patlent Was on a IIpld towering agent and/or antthypertenslve medication, which would ald in the '

l change,
Stattsttct | Treatment _
Data collacted from both trial pertods were compared to test the hypothesls that pattents
' slgnlﬂoantly Improved thelr risk factor scoras dunng the program Descnptive statistics and one-

way anatysts of vartance (ANOVA) with rapeated measures were used to datemrtne dlfferent

outcomes,

RESULTS

The means and standard devtatlons of the total gtobal nisk and of eaoh of the cardlao risk
factors used w_lthln the formula at aach trial are shown in Table 1.




. CHDL a8y sy

Tabte 1, Maans and Standard Devialions of Male and Female Tﬁm Rtsk' Factors

and Cardlac Risk Factors for Tttal 1 and Tdat 2,

Male

B _ T —_Trial2
o Global Rtsk (TC) 69432

Global Risk (LDL)  6.24 (3.2)

552 (2.6)*
TC 193 (39)

170 (39)*

oL 125 (36) 103 (31)*
SystolicBP 19(16) 118 (18)
- Diastolic BP - - 67(9) 68(9)
Smoking - .16(.5) -~ .08(4)
Dlabetes o 16(5) . -.16(.5)

' Values are expressed' as means (Standard Devlattons) '

- slnlﬂcantt differentthan trialt P<0.05

594 (28)
10,86 (3.6}

o Femate o
- Tﬁatt ~ Tral2
11.22(3.8) 1’100(40)* '
10.19 (3.8)*

213 (35) 187 (30)*

- 43(10) 42 (10)

133(37) 107 (37)*

122 (19) - 126 (18)

71 (10) _ 69 (10)

- 36(8) 27 (7)*
108 18) 1.08 (1 8)

One-way ANOVAs Were dene on the total gtobal risk number and on each rtsk fat,tor to

determlne maln effects of trtal gender and tttal by gender tnteracttons ‘Changes Ih TC and LDL

" _ gtobat rtsk totats are presented In Flgure 1. ANOVA revealed slgntﬂcant main effects for gender

: anct fortttals. but no gendar by trial Interactton ,

—e—M TC RISK

—=—MLDLRISK|

|—4=FTCRISK

.-®@--F LDL RISK




Changes n total cholesterot are presented in Flgure 2, ANOVA revealed slgnlftcant maln -

'- effects for gender and for trial, but no gender by trial Interactton

-'-.—f—l‘tdale' .
-~ ¥~ Female

Figure 2. Mean tota’t Chotesterol values. _ D
Changes ln HDL values are presented In thure 3 ANOVA revealed slgniﬂcant maln

ettects for gender, but no main effect for trial or gender by trial tnteractton.

Figure 3. Mean high-density lipoprotains values.




Changes ln LDL valuss are pressnted In Flgurs 4, ANOVA rsvsaled slgnlﬂcenl maln

effects for !rial but no maln effect for gender orgendsr by lrlal lntersctions.

Figure 4, Mean low-dsnslty Hpo’protelns values,
Changes In systolic and dlaslo!ic blood pressures are prosentsd In Figure . ANOVA

revealed no signlﬂcant mali eﬂscts for gendsr or for trial and no gender by tr!at Intsractlon

?—'-#—_-Male
sysiollo

—— Male
dlastollc
J=+4— Female
systolic
— ¥~ Female

[  diastolic

Figure 6. Mean systolic and diastolic blood pressure readings.




Changes In nurnber of patients smoklng are presented ln Flgure 8. ANOVA revealed

slgniﬂcant main effects for {rial, but ot gender and there was no gender by tdal Interactlon.

# of Smokers

Flgure 6. Number of patlents smoklng at tlme of trials,

Changes in dlabetes are presented In thune 7. ANOVA revealed ne s]gnlﬁcant main

. effects for gender or for trial and ho gender by trials Interadtlon.

 TRIAL1  TRIAL2

o T

Figure 7. Number of dlabetic patients at time of trials,




DISCUSSION
The reduction of the risk of a second cardlac event s a very important goal of the cardfac
rshabllttatlon program This study atlcwed assessment of one program's offectivenass In reducing

CHD risk factors to prevent further events It was dstennlnad that patlents over 3 months of

cardfac rshabitltatton made changes to most modlﬁabfa CHD risk factors. The data collectedon

the males and femates were interpreted saparately and together. which made It possible to

observe whsre slgnfﬂcant changas were occurring. The global risk factor score revealed thatan

~ overal changa n rfsk took placs from trial 1 to trial 2. Fifty four pcrcant (27!50) of the males and '

 43.2% ( 19/37) of the fsmalss decreased thelr global rtsk factor score, When analyzed together.
- 52 9% (46!87) of sub}ects decreassd thelr glcbal risk factor scores, Six mshs and 2 females out of
the 87 (9 2%) dld nct have 8 change In thetrglcbat risk score, wfth the remalnlng sub]ects havtng '
an Increase In thelr TC gtcbal risk score A total of 57% (50/87) of sub}ects decreased thefr LDOL
- global risk factor score, with 56% (28/50) cf the males and 59% (22/37) of the tamales maklng Up
' thls total. Eight rnates and 3 females out of 87 (12 6%) did not have a changc In their LDL global
tisk score, with the remainlng subjects havtng an Increase tn thelr LDL. gfobat nsk score, -
Ohcfosterol changes are a very tmportant part of Iowertng fisk of OHD Lipid Iowenng
agents play a large rclc n Icwerlng the dsk ct CHD. The Natfcnaf Cholestenot Education Program E
. (NCEP)1° 1 recommended guidelines were closely followed In the rehabilitation program studied at
 thig Institution (see Appendix C). At tha beglnnlng of the rahabttltation progrsrn 32% (16!50) of
. _males and 29 7% (11!37) cf fem&les were on & Ilpld lowerlng agent of some klnd At the end of the _' -




-3 month trlal 82% (41/ 50) of males and 81 1% (30i37) of fsmalas were on some form of a llpld '

lowering agent, . .
_ Upon concluslon of the rehabiiitatlcn pericd 73, 6% (64!87) of sub}ects had thelr total
N cholesterol under 200 mgldl Saventy percent of males (35/50) and 7B 4 % (29!37) of females _
B were below 200 mgidl Of the 23 lndlviduals remalning above 200 mg/dI; four were above 240 .
| mg/dl One of thcse 4 Individuals, a male, had been on 3 different types of lipid Iovvenng agents

o and was placsd on a lipid lowering drug comblnation at the time of the 3 month avaluatlon

HDL of graatar than 35 mgldl was cbsarved ln 75. 7% (28/37) of females. Only 21 out of
_50 (42%) males were above 35 mg/dl. At the start of the cardiac rshabllltatlon program only 24%
(21187) cf subjects had LDL values lower than 100 mg/dl At the concluslon of 3 mcnths 50 1% '
' _(44/87) ol sub]ects had lowersd thelr LDL's below 100 mgldl By gender. 48.6% (1Ef37) of the
- fsrnalas and 52% (26/50) of the males were below the recomrnended guldelinas of 100 mgldl
~ NCEP guidallnes recommend that & person with known cup should try to reduce or
' maintaln a LOL of lsss than 100 mg/dl. This goal s reached tnore often when accompanled by
cardlsc tehabilitation, Thls may be true due, In part to systematlc rsvlevrs cf patient llpld lavels _
pncr to and following the 3 months of rehabllltatlon 3 By attendlng cardiac rehabllitation, patients

not cnly exercise, but are educated about Iliastyle changes. They becoms aware of thelr lipld

 levels and why dlet and drug adherence are very lmportant for thelr wall balng " A study from
N Mayo Gllnlc evaluated how irequently the NOEP gcal was met In the cllnlcal setting and what

': percentage ot the met gcal could be attrlbuted o diet or drug therapy 18 The 152 sublects had
follow- ups for an average of 526 days aftsr the Inltlal assessment Of the 152 subjects 59 (39%)
were able_ to lower thelr LOL to re_ach the goal. Of these 59 sub}ecta 66% (38) reduced their LDL




levels with the use of drug tharapy and the other 35% (21) succeeded In reduclng LDL. levels with

dlet and exercise Of the subJeots followed over 80 days. 50. 1% (44l87) had reduced thelr LDLs
below the reoommendad level of 100 mgldl Only 2 out of the 87 were able to reduceor malnlaln '
LDLs below the recommended level with dlet and exerclsa alone, M must be noted that of tha 16

sublects not on a llpld lowerlng agent, 50% reduced thelr LOL. One of those subjects had LDL
. below 100 mgldl from the beglnnlng of the rehabilitation pedod

~Joint Natlonal Commlttee-\lhB (INC- V) guldellnss slate that a nonnal blocd pressure ls 8
_ systollc blood pressure equal to or loss thah 130 mmHg and a diastolic blood pressure of 85
o “mmHg, wlth tha dlagnosls of first slaga hypertanslon set at 140/90 mml-lg Patlents undergolng
- “any type of open-heart surgery are at a 15 to 40% of rlsk of daveloplng hyperlenslon before, _
' durlng. or after the procedure 17 Many patlents are placed on antlhypertanslve medloatlons to help
B oontrol arrhylhmlas that may oocur lollowlng surgery and others may have been oh the medication
- prlor to the evant Of the sublects In thls study 61% (53137) Were on some lype of medication at
| the ooncluslon cl the hehabllltatlon program Only 1 patlent upon enterlng the program still had an
axtmmaly high blood preasura. with & raadlng of 160l100 mmHg. In ganeral most sub]eot's blood
pressuras changed very litte, - . _
' Sublacls were classlﬂed as smol(el’s if they were smoktng at the start of rehabllltatlon It

W notloed but not noled that a large number of smokars had qult elther before or the day of thelr
event, The female smokers saemed to be most resistant to breaklng the hablt with 7 smoklng at
the beglnnlng of rehabllltatlon and 4 continuing to do &0 after 8 months Only 4 males were

 smoking at the star, wit 2 oontlnulng to smoke at the end.




All 14 (10 females and 4 males) of the dlabetlos were still ciassified as dlabel:lo following
| the 3- month program, It was not documented whal, if any, type of medioatlon thay were taklng for
- lhelr dlabelss or how well thsy were oontrolllng thelr glycemia, It was only noted that they were
_ ellher lnsulin dependent or non-nsulin dependent for control of glycemla
' ' | I concws:ons _ _
~ Cardlac rshabllllatlon has been shown to lmprove rscoverlng cardlac patlents' quallty of
X _llfe, wlth s positive relnforcemont of proper diet, exercise, and educatlon of the risk feotors that
B conlrlbute to heart dlsease Esoause doctors and cllnlos are more olosely followlng the guldellnes
- such as the NCEP Il and the JNC IV, rlsk factor reducllons should be, and are belng, observed. In
the present study, analysis of risk factor changes dunng the course of rehabilitation lndlcated a
slgnlfloant dscraase in risk factors for both males and females. Most of the reduotlon In risk was ' !
attnbutable o decreases ln LDL cholesterol, and most of thls change s attributed to the use of llpld |
. Iowerlng phamracsulloals This suggssts that lrnproved oIInloaI managernent and survslllanoe Is
the prime contrlbutor to secondary prevenllon provided by parllclpatlng In a cardiac rehabllltatlon
~ program. The global risk assessment lool ls 4 qulck and clear way to help tho patlent know and
' understand thelr risk for the ohanoe of another oardlec event People can remember one number -'

~ easler than Ihey can rernember 4 or 6, Furlher studles could be done on these subjects to see |f

they are stil adherlng to thelr prescribed dlets workouts, medlcation roullne. and also. Ifthose who

 quit smoklng have remalned nonsmokers at 6 months and ata year.
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RISK FACTOR PREDICTION WORKSHEET
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 THESIS STUDY: CHANGES IN GLOBAL CORONARY HEART DISEASE RISK FACTORS
'. FOLLOWING A PERIOD OF REHABILITATION, _-

" INFORMED CONSENT

s O _ — 1 give my consent to participate in this study, which evaluates my
Bl risk factors for coronary heart disease. | have been informed that personal information willbe
~ retrieved from my patiant chart «nd Incorporated into a tormula that will give a prediction of the

~ probabillity of my having a second cardlac event, | have been in 1w

- viewed and data will be collected at the beginning
- Sothata comparison of the two time period _
| have been Informed that | will recaive results of each data collection after the tabulation data and
that the score will be explained. This may improve My underslanding of changes that have
occurred while | was In the rehabllitation program, B .

I have been Informed that my perticipatin In this study will e free of cost,

| have been Informed that | may withdraw permission for evaluation of my records at any time

without affecting the quality and quantity of services available tome,

| have been Informed that my records and information will remalin coniidential and will not be
- feveaied. However, | have been informed that summary data not identifiable by name will be
- presented Lt sclentific mestings or published, so that the data can be beneficlal to others,

| have been Informed that | may contact Jodi Nelson at 608-526-3063,

of the study. | may also contact the thesls chalrperson, Jar Foste -/09-8687, _

Questions reganding the protection of human subjects may be addressed to Dr. Garth Tymeson, -

ghalr, UW-La Crosse, Institutional Review Board for the protection of human subjects, (608) 785-
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Inital Classifiation Based on Total Cholesterol and HDL Levels*

Cholesterol Level © Iniil Classifcaton

< 200 lﬁg/dl (6.2mmoll) ' Deslrable blood cholesterol
200-238 mg/dl (5.26.2mmolL)  Borderine gh blood cholestare
240 il (6.2 ML) or greater g bood chaester

- _ HDL Cholesterol . .
<35 mg/d! (0.9 mmolL) ' o ~ Low HDL cholesterol

'HOL indicates high-density lpoprolen

ANFRGsuaamy
e e
AT AR

B Natlonal Cholesteml Educatlon P ram NCEP) Second report of the eXpert anel in detection.

‘evaluation and treatment of high blood choiesterol in adults (Adult Treatment Panel ). JAMA
269; 3015-3021 1993 - _ ,




- Treatment Declsions Based on LDL Cholesterol Level*

* Patlent Category Initaton Leve DL Goal -
. o ) gy
Diotary Therapy
 Without CHD and < 2 sk factors

~ Without CHD and >= 2 risk factors

‘WihCHD

_ Drug Treatment
Without CHD and < 2 risk factors

Without CHD and >= 2 risk factors

With CHD

*LDL Indicates low-denstty lipoprotein; and CHD, coronary heart
disease

National Cholesterol Education Program (NCEP): Second report of the expert pansl in detection,
evaluation and treatment of high blood cholesterol in adults (Adult Treatment Panel Il). JAMA
269,3015-3021,1993
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REVIEW OF RELATED LITERATURE

' study lnvolvee patlents who were In the seeondary stage of preventlon Therefore the review of
Ilterature will discuss mult- risk factors, risk factors followlng a cardlae event that are used in the |

coronary risk factor preventien equation, and those factors that are not in the equallon. but are

- Important In the causes of CHD.

When the Natlonal Heart Institute began the Framfngham Heart Study In 1948 lite was

females 37 to 74 years of age in 1971-1974, This woukd be the original subjects' 11 physicaf
examination and the first physical examination for the original subjects offspring,2.

Through the many studies conducted It has been found that the major independent risk
factors for CHD are: smoking, hypertension, high; total; and LDL cholesterol, low HDL cholesterol,
diabetes mellitus, and advancing age'247, Risk factors classified as predisposing risk factors for
CHD, include the following: obesity, physical inactivity, family history of CHD, ethnicity, and

25




| '_ psychosoclal factorn but are not Included In the risk lactorequatlonB lt was thought thataslngle '

- dsk faotor approach was not iogicai or effective, and that a muitt rlsk tactor approach should be ths '
Cfoousssr - .
' 'Efﬁciant risk evaluatlons requlrsd quantitative synthasla of the major contrlbutors to

E oardlovasoular dlsraase Into a composlte score," Ths U S. rallway workers study provlded the
' lntorrnation fo devlsa a ooronary risk equation which was then Incorporated Into the daveloprnent
I' of a round sllda rule, whlch calculated the percentage ol risk by using multl risk faclors ® Enlered
' lnto the equation was ths men's aga, serum cholesterol diastolic biood prsssure. and tire number

of cigarettss smoked dally

Equatlons, using Framlngham data wsrs dsvaloped that could be used to predlct the
. probability of CHD by taking into consideration multi risk factors lnstead of focusing on a slngle

' factor 3 From these equations a CHD risk factor prediction chart was created for the American
Hsart Association (AHA) In 1998 an Updated ooronary dtsease equation was introduced that was

more easiiy understood and simpler to use,28 This newer version made changes to the origlnal

' equatlon by drOppIng left ventrloular hypartrophy (LVH) and adding the option of using L.OL o total

cholesterol, B-coefficients of the Cox proportional hazards models were used in the dovaiopment

of the score sheet® and are used In the equations that follows:
E.quation |

L_Cholmen =0.4826Xage-0.65945((f cholesterol <160) + 0,0 {if cholesterol 160 to
199) + 0.17692 (if cholesterol 200 to 239) +0.50539 (f cholesterol 240 to 279)
+0.65713 (if cholesterol 2280) +0.49744 (if HDL- <35) +0.24310 if HDL-C. 35 to 44)
*+0.0 (if HDL-C 45-49) - 05107 (if HDL-C 50-59) 048660 (if HDL-C 260) -0,00226 ({f




. BP optimal) +0 0 (If BP nem1al) +0.28320 (if BP hlgh normal) +0 52168 (if BP stage |
' hypertsnslon) +0 62859 (if 8P stage | hypertenslon) +0, 42839 (if diabetes present)
- 0.0 (if diabetes not presenl) +0,62337 (if smoker) +0.0 (if dlabetes not present)
+0,62667 (I smoker) +0.0 (if not a smeker)
G Chelmen- 0.04826 X4B 5926- 0. 659460, 07433 +0 17692X0, 38851

 +0.60539X0 16673 + 0 65713)(0 06826 +0, 49744 XO 19285 +0.24310 X0.35475 -
0. 05107 X0.19646 ~0.48660 X0 10727 -0.00226 X0.20048 +0, 28320 X0,2004¢
+0.52168 X0. 22820 +0 61859 X0.13057 +0.42839 X0. 05223 +0, 52337
X0 4058 3.0975 (For women G_Chol =9, 92545 G-LdL for men =3,00069, and for
women G_LDL = 9914136)
. Equationll  A=L-G
Equation It B =gA

_ Equation IV P =1-s(t)]B (s{t)_Chol 10 years =0.90015 for men, 0.96246 for
women; s{t)_LDL 10 years =0.90017 for men, 0.9628 for women

The equations were developed into a global fisk assessment score sheet that heaith care

prefessionels could use for their patients (see Appendix A), This score sheet identifies a single
number, that gives the probability percentage of an individual's 10 year risk for CHD and allows for
the t:empaﬂson of an average person of the same age as the patient.
Malor Risk Factors Following a Cardiac Event

After a cardiac event has occurred an individual must be mindful of risk factors, since the
greatest risk factor for a second cardiac event is the presence of a first cardiac event. Because a
coronary artery bypass graft (CABG) surgery has been performed or a stent has been placed to




open i narrowed artery. this cloes not guarantee it can never happen again, Studies have been
- done on the many risk faclore loadlng to CHD. Those risk factors that were observed In this study
' wero the ones thaf correspond to the rlsk factor equation developed for use by the AHA from data

" of the National Heart Lung, and Blood Insttute's (NHLB) Framlngham Heart Study.36¢

The NHLBI and the Nallonal lnslllules of Health (NIH) introduced the Nallonal Cholesterol

Eduoallon Program (NCEP) in 1985 The goal of the NCEP was lo Increase awareness and try to _

_ reduoe CHD by reducing high cholesterol Ievels In indlviduals 210 It was documented thal from

' 1983 unti 1995 the poroenlage of individuals having a blood cholesterol screenlng had lnoreased '
~ from 35 lo 76%. Gore et al."! used Framingham dala and observed that although changes in the

~ plasma Ilplds occur with myooardlal infarction (Ml) a serum tolal cholesterol leve! within 2 hours of
onset of symptorns of M rellably reflecled a patlent‘s baseline levels prlor to the Mi, Therefore, a '
patient who did not have a prior choleslerol reading could have one done alter a Ml and be able to
deten'nlne the levels before the MI. Strict chotesterol guidsiines were establlshed by the NCEP
and were updated in 1993 with a greater emphasla placed on LDL levels of persons with known
‘CHDS/10 A person is to be oonsldered at low risk for CHD when their TC level is between 160-199
mg/dl, LDL-C level Is 100-129 mg/dl, and HDL-C is > 45 mg/dl in men and > 55 mg/di in women. 2
' If & person has known CHD, the goal for LDL Is below 100 rn-,gldl. Secondary prevention trials have
revealed that a 10% reduction in cholesterol can reduce the rate of non-fatal re-Infarction by 19%
and by 12% for a fatal re-infarction 13

McBride et al. ", Danlas et &', and Hamick et al.'® have done studies to determine if

NCEP guidelines are being followed. They found that lipid management was not consistent among




- physiclans. Dootors were not orderlng lipid profiles on aregular basis and a small percentage of

. _ those patlents that would beneﬂt from lipid lowering agents were actually being put on a tlptd .

lowering agent, it was determlned that patlents who had undergone revascularlzatton or had hlgh
- LDL and/or trtglyoerides were more apt to be put on a ttptd Iowering agent Researchers at Mayo
Clinic?” wanted to ﬂnd out how often the NCEP goat s achleved In a clinlcal sattlng with or without .
 drug therapy, One hundred and fifty- wo cardlac rehabllitation patients managed thelr tlplds with a ' .
'strtct diet, exerctse and lipid Iowedng drugs aocordlng to the NCEP gutdeltnesr Thirty- nlne percent B
' of the patients achleved the 1. DL goal 65% (38/59) had te use a tlpld towarlng agent, more tntense
diet routlne lose weight, and develop a more extensive workout to tower tnetr LDL levels, On the
other hand only 35% (21/59) of the patients were able to achlwe thelr goal wtth diet and exerolse
Low fat dlets alone have not been shown to lower LDL chotesterol When comparing
- grOUps on low fat diets and groups on low fat diets plus a Ilpid lowering agent, the end result favors
the diet-drug comblnatlon 18 Appendtx C lists the NCEP guldelines for when to initiate a lipid
lowering drug. tt Is reoommended that to lower cholesterol and increase HDL levels tndividuale
need to use Iiptd lowering drugs, diet, exerctse, and smoking cessation.4 Ctne of the first Ilpld
jowering drugs on the market was the bile acid sequestrant (BAS), Cholestyramine, which was
found to lower LDL (10--20%) and slightly increase HDL (3-6%).101 Cholestyramine unfortunatety
~ Increased the level of triglycerides. HMG Co A reductase Inhibitors (statins) ware introduced to the
public in tha late 1980's. Lovastatin was compared to Cholestyramine and showed a greater ability
to lower |.DLs (20-60%) and increase HDLs (6-15%) and decrease triglycerides (10-40%),10.49 A
third lipid lowering drug is nicotinic acid, Nicotinic acid is used to decrease LD1Ls (10-26%),
Increase HiJLs (16-35%), and its main purpose Is to decrease triglycerides (20-50%), 10




Hypertension

Itis thoughl that one In every four Amedcans Is hypertenslve, wlth hypeﬂenslon belng

more common In men than women up fo ege 55 years, 2 Acoordlng to Kannel and Sohatzkln 4
hypertenslon s a major oontdbutor to cardiovascular and oereorovascular dlseese Men aged 65-
74 from the Framingham Heart Study who were hypedenslve had twice as great a risk of dylng as
. "men the same ege that were normotenslve 4 The risk of heart fallure with hypertenslon and LVH s

. three t!mes that of someone with hypertenslon alone?, Left ventdcular hypertrophy (LVH) and
: shearing of the arterles can develop when systolle blood pressure Is above 180 mmHg.

o Hypsrtensbﬂ s also of great concem for the cardiac palient having open-heart surgery Itis

thoulht that 15-40% of surgical patients are hypertenslve before, durlng. or after surgery. but the

causes are unclear at this time ano' more studies are belng proposed 4

The Joint Nellonal Committee (-JNC-V)7 describes stage | hypertenslon as a blood
pressure in the range of 140-159/90-99 mmHg end stage II-1V as a blood pressure greater than
160/100 mmHg Llfestyle ohanges such as stress reduction, a reduced salt dlet regular exerclse
and pharmaoologic methods are used in the control of hypertension, The preferred medications for
the initial control of hypertenslon are bela-blockers and diuretics, due fo the demonstrated ability of
these medications to reduce morbidity and mortality.2 Other commonly used medications are
anglotensin-converting enzyme (ACE) inhibitors and caleium channel blockers.

Smoking

Evidence shows that stopping smoking can do more to Improve cardiovascular heaith than
any other personal hyglene measure or public health action.22 It has been found that the number
of cigarettes smoked per day Is a stronger factor for CHD than the number of years the person




' smoked. A person who quits smoking hae half the chance of having a M| compared lo someone '

: physlclan cempllance wlth NCEP guidelines and also noted the rate at which Intems dlscussed
smoklng with thelr patlents,2 Of Ihe 225 charts reviewed smoking was documented 89% of the
- cases, but only 4% were counseled to quit A 3 to 6 minute physlclan dlscusslon about smoklng
cessatlon can Increase the chance of an lndlvldual quittlng 4 Kannel et al.22 netee that women
- who smoke and !ake oral conlraceptlves are also at risk for lhromboembollc cardlovascular
disease (CVD), especlally aﬂer the age of 35 years, An Individual who continues fo smoke al‘ter

, percutaneous transluminal coronary angloplasty (PTCA) has an Increased risk of restenosls,

cempared to an individual who elther quit srnoklng oF never smoked, 25

Diabetes

Diabetes has become a very Important risk factor In the development of CHDS Itis

9ugg'ee!ed that hyperglycemia Is an independent risk factor, but commonly seen are accompanying
‘risk factors such as hyperlipidemia, hypertension, and obesity, which also increase the chance of
CHD.® There have also been findings that both type 1 and type 2 diabetics exhibit increased
platelet aggregation and adheslon, which also Increase the chances of CHD development.Z Type
2 diabetes Is of great concem, due to the fact that it Is so common and usually occurs in the aging
population, ! According to the Framingham Heart Study, an individual was considered diabetic
when thelr easual blood glucoss s higher than 150 mg/dl at two exams per year in the origina
cohort and greater than 140 mg/dl in the offspring; they exhibited an abnomal glucose tolerance
test, or they were taking insulln shots or oral hypoglycemic agents.?$28 Current guidelines from the




* Diabetio Assoclation (ADA) have owered the fasling glicoss el

for dlegnosls of diabetes. The
prognosle of diabetics following 8 MI fs very poor Diabetics have an accelerated risk of Mi (46%
' _' -dlabetic compared lo 21% nondlabetic) and angrna (57% dlabellc compared to 35%
nondrabetlc) 2“9 Kannel and Schatzkin! belleve that there Is more fo be galned by a multi-risk
factor Intervention for diabetics than for non-dlabetlce whlch means correctlrrg hypenension. lipld
B | lovels obeslty, and smoklng it has been thought that when the glycemic levels are normaiized:
the normal serum ipid leve!s will follow.® The lmpact of dlabetes Is proponionately grealer on
women than oh men, effectively elimlnating the CHD protectlon ordinanily provided to lhe female. 2
. Cardac abilleio _ _
' ' Th.e Worid Health Organization (WHO)3! defined cardiac rehabllitation as “the sum of
 various efforts to modlfy cardiovascular risk factors and to assist patients In regalning thelr normal
. place in the communlty and in !eading active and productive lives." Some of the goals of
. rehabllitatlon are thought to be improved functional capaclty Improved quality of life, and reduction '
~ In mortality and morbfdlty. Oldrldge et al.32 conducted a meta-analysis on random studies of
patients who participated in comprehensive cardiac rehabilitation programs. Their findings
' suggested that a person who participates in a rehabllitation program had a greater chance of
reducing the rate of a fatal event. A second meta-analysis that was conducted by O'Connor et al 32
on studies of rehabilitation programs following a cardiac event was performed to determine if there
was a significant benefit of exercise, The analysis revealed that there was a 20% reduction in
mortality, a lower risk of cardiovascular mortality and fatal infarction through the first three years,
and a decrease in sudden death the first year following the CHD event.




The Multiple Rlsk Factor Intervention Trial Research Group34 held 8 tdal which compared

~ high- risk men age 35 67 years. These men were put into two groUps one with speoia' _
intervention and the othcr wlth usual health carc The speclaf Intervsntlon Invoived classes on
hyperlenslon cholesterol lowering, and smoklnp The groups were followed for seven years, The
group with speclal lnterventiorr had a greater decrease In risk factors due to lhose that stopped
' smoking and rssponded lo the hypeﬂenslve treatments. '
Cardlac rehabilitallon ls ot Just of value in changing risk faotors of CHD, but it has been
found to help patlents Save money. Adss et al.% studled the effeot of rehabllltation and the cost of
rehospltalizat_lon Those patients !ha! partiolp.a_ted in cardiovascular and strenglh tralnlngpr'ogram
~ exercised for 36 hours over 12 weeks, and also attended one hour of cardlac education.3 Follow-
up health care costs were reduced becauss of a lower rate of readmission for second cardiac
- events, '
' SUMMARY
The number of studles researching the multi-risk factor of CHD are nurnerous, with many
of the more recent studies researching the multi-risk factor. Many of the studies commented on the
advantage of using the multi-risk factor. because of its abllity not to discriminate against those
individuals who were either low-risk or high-risk. The multi-risk factor method has a use in the
primary and secondary prevention levels. Individuals who have had a cardiac event must remain
aware of the risk factors and that Is where cardiac rehabiitation comes into play, Cardiac
rehabllitation educates the individual of the bensfits of a healthy lifestyle and therapeutic

compliance to prevent the further progression of CHD. In this study, a 3 month cardiac
rehabilitation program was clearly a vehicle for multi-risk factor change.
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