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A B S T R A C T

D E V E L O P M E N T  A N D  E V A L U A T IO N  OF T H E  
C A R D IA C  E X E R C IS E  H E A L T H  BELIEF SCA LE

by

V irg in ia  R. M cG inn  

T he  purpose  o f  the study w as  to develop and evaluate the Card iac  E xercise  

Health  B e l ie f  Scale (CEFFBS) w h ich  is based on the Health B e l ie f  M odel. The 

C E H B S  focuses  on the concep ts  o f  benefits  and barriers. N inety post cardiac event 

subjects, 69  m ales  and 21 females, w ere  recruited from two M ichigan hospitals  during 

their  hospital stay. The C E H B S  w as m ailed  to subjects six to  eight w eeks  fo llow ing  

discharge.

C ronbach  a lpha for the C E H B S  benefits  subscale was .90 and for the barriers 

subscale  w as  .84. C onten t validity  w as established by expert review. D uring  factor 

ana lysis  all i tem s did load on factors rela ted  to the FIBM constructs o f  bene fi ts  and 

barriers. D iscr im inan t function analysis correctly  classified 70.0%  cardiac exercise 

reg im en  com plian t  and noncom plian t  subjects by C E H B S benefits and barriers  

subscales. T he  psychom etric  analysis  o f  the C E H B S  gives support for reliability and 

validitv  o f  the  instrument.
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CHAPTER I 

INTRODUCTION

C o ronary  artery d isease (C A D ) is the leading cause o f  death am o n g  Americans. 

In 1991 an es tim ated  1,5 m illion peop le  in the United  States will have a m yocardial 

in farc tion  (M I)  and  m ore  than  500,000 o f  them  will die (A m erican  H eart  A ssocia tion  

[A H A ], 1991). M any  o f  the v ic tim s o f  C A D  experience s ignificant physiological, 

psycho log ica l  and  social disabilities. T rea tm en t for  those w h o  have been  diagnosed 

w ith  C A D  inc ludes  prom otion  o f  heart hea lthy  lifestyle changes. Identified risk 

factors  for  C A D  are heredity , advanced  age, m ale  sex, obesity, cigarette sm oking, 

hyper lip idem ia ,  stress, d iabetes mellitus, gout, inactive lifestyle. T ype A  personality, 

and high ca ffe ine  consum ption  (A H A , 1991).

C o m p lian ce  to recom m ended  therapy for chronic disease requires a perm anent 

altera tion  o f  lifestyle. Furtherm ore , even  w ith  d iligent adherence to therapy, the 

patien t will neve r  be  rew arded  w ith  a cure. It is therefore not surprising to find a 

consis ten tly  h igh  incidence o f  n o n-adherence  am ong  chronic  disease patients. Janz 

and  B eck e r  (1984) postu late  that an ind iv idual's  m otivation  to engage in health action 

is based  on com bined  levels  o f  perce ived  severity  o f  a condition and perceived 

susceptib il ity  to  a condition. In addition , som e stimulus is required to tr igger the 

d ec is io n -m ak in g  process. This  s t im ulus  is frequently  referred to as a "cue to  action". 

T o  ascerta in  the direction o f  action, ind iv iduals  w eigh  the benefits  o f  available



a lternatives  against the perce ived  costs  (C am eron  & O regon, 1987).

Early research suggested  the o u tco m e  o f  trea tm ent in chronic  illness is dependen t  

upon  the  patient 's  responsibility  for  m ain ta in ing  his regim en. T he  Health  B e lie f  M odel 

(H B M ) suggests  that accep tance  o f  responsib ility  depends upon  the patient's 

perspec tive  or "it is the w orld  o f  the perce iver  that determ ines w ha t  he will do  and not 

the physical environm ent"  (R osenstock , 1974, p. 329). A ttitudes and beliefs o f  the 

individual m ust be  understood  in o rde r  to  understand  and predict adherence  behavior.

C ard iac  rehabilita tion  a ttem pts  to  m ee t  the cha llenge o f  p ro m o tin g  sustained 

l ifesty le  change  to reduce individual risk. Card iac  rehabilita tion  p rog ram s focus on 

lifestyle beh av io r  changes w hich  include d ietary  m odification , regular physical 

exercise, cessation o f  sm oking, stress m anagem ent,  and control o f  com plica ting  disease 

p rocesses  such as d iabetes and hypertension .

M edica lly  p rescribed  and  superv ised  exercise is an essential co m ponen t  o f  a 

card iac  rehabilita tion  program  fo r  patients  after a m yocardial infarction o r  coronary 

arteiy bypass  graft (C A B G ) surge iy  or angioplasty  or w ho  have angina pectoris. The 

potential physio logic  and psycho log ic  benefits  o f  an exercise  program  vary dependent 

upon the intensity, frequency , and  dura tion  o f  exercise  as well as adherence  to the 

reco m m en d ed  program . C ard iovascu la r  exercise  is exercise that keeps the heart rate 

raised for tw en ty  to  thirty m inu tes  and  is perfo rm ed  three to  four times a w eek 

(.AHA, 1993).

H ealth-re la ted  behaviors  have  been  o f  interest to health care providers for m any 

years. M eln y k  (1988) defines  health  rela ted  behaviors  as "any activity undertaken  by 

a person believ ing  h im se lf  to  be healthy, for  the purpose  o f  preventing  disease or



detec ting  it in an asym ptom atic  stage." Health  related behav io rs  w hich  require the 

in terven tion  o f  a skilled prov ider are  o f  particular interest in the cardiac rehabilitation 

env ironm ent.  U nderstand ing  the m otiva tion  o f  individuals  w h o  do or do  not 

under take  a health p rom oting  activity  or behav ior  enables the health  care provider to 

define  and focus in terventions on patient perceptions. It is hoped that focusing 

in terventions on specific health  related perceptions will enhance the probability that an 

individual will partic ipate  in a hea lth-re la ted  behavior.

T h e  H ealth  B e l ie f  M odel  (H B M ) addresses psychosocia l de term inan ts  o f  health 

beh av io r  and  com pliance  to a prescribed regimen. T he  H B M  has been  used as a 

research basis  to  understand  the  decision m aking  process an individual uses to enter 

into  and  adhere  to a prescribed trea tm ent,  such as is recom m ended  in cardiac 

rehabilitation. A dherence  to  the trea tm ent recom m endations  o f  cardiac rehabilitation 

requires behav io r  change by the  participants. To help us understand  and predict w hat 

m otiva tes  patients to change  behavior ,  w e  need a reliable and valid  instrum ent w hich 

m easures  the significant concep ts  o f  the H B M  in the cardiac population. Inform ation 

ob ta ined  from  a reliable, valid  instrum ent w ou ld  allow  health care providers  to focus 

in terventions and optim ize patien t com pliance  to recom m ended  behav io r  changes.

U tilization  o f  the H B M  to eva lua te health behav io r has been  used extensively 

with m ultip le  populations. In general, there  exists a need to refine  and standardize 

tools used to m easure  H B M  co m ponen ts  (Janz & Becker, 1984). Studies w hich have 

looked  at the cardiac population have produced results w hich  suggest  a need for 

fur ther d ev e lo p m en t o f  a research  tool w h ich  reliably and validly predic ts  the 

significant health perceptions o f  cardiac patients and ultim ately  influences their



ad h eren ce  ou tcom e behavior in either a positive or negative  m anner. T here  are, 

how ever,  gaps in research both with the cardiac population  and utilization o f  valid  

H B M  instruments. These gaps in research support the need  for continued  

d ev e lo p m en t o f  reliable and valid m easu rem en t tools o f  the  HBM .

Inevitably, cardiac patients will have m ultip le  health  related experiences. A s a 

result o f  these varied experiences, cardiac patients develop  a variety o f  hea lth-related  

percep tions  and beliefs w hich influence their  behavior. E xam ination  o f  these 

percep tions  and beliefs will help us unders tand  patient's dec is ions w ith  regard  to  

co m p lian ce  or noncom pliance  to prescribed  treatment. N u rs in g  in terventions can then 

be  focused  appropriately on the patient's decision m aking  process u tiliz ing kn o w led g e  

o f  the ir  health  related beliefs and perceptions. To do this w e need a reliable  and valid  

m easu re  o f  an individual's health beliefs.

P urpose

T he purpose o f  this study is to  develop  and evaluate  the Card iac  Exercise H ealth  

B e l ie f  Scale (C E H B S ) w hich is based on the Health B e l ie f  M odel. T he  C E H B S 

focuses  on the concepts o f  benefits and barriers. The lim ited  am ount o f  research 

focused  on the cardiac population and the fa ilu re to adequate ly  m easure  the concep ts  

o f  bene fi ts  and barriers in the H B M  dem and  further research  tool dev e lo p m en t fo r  this 

popu lation  and H B M  constructs.



CHAPTER II 

CONCEPTUAL FRAMEWORK AND LITERATURE REVIEW

C onceptual F ram ew ork

A conceptual fram ew ork  w hich  has been used to explain  a patient 's  adherence  

behav ior  to  a prescribed  regim en is the H B M . T h e  Health  B e l ie f  M odel w as  

in troduced  in  the  1950's by H ochbaum , Kegeles, Levanthol and  R osenstock .  T hese  

original au tho rs  o f  the H B M  w ere concerned  with such issues as: a) W h y  is the rate 

o f  n o n co m p lian ce  w ith  health and  m edical care recom m endations  so h igh? b )  W hy  do 

som e peop le  seek health care w hile  o thers do not? c) H o w  can hea lth  re la ted  behavior 

be  changed?  d) W h a t factors p reven t or interfere with people  co m p ly in g  w ith  health 

care recom m endations ' '’ (M ikhail,  1981).

T he  four original variables o f  the H B M  were: perceived susceptib il ity  to a 

disease, perceived  ser iousness o f  a disease, perceived benefits  o f  tak ing  action, and 

perceived barriers  to  tak ing  action (Rosenstock , 1974). The psychologica l  and 

behavioral theories from  which the H B M  is derived hypothesize  that  b eh av io r  depends 

prim arily  upon  tw o variables: "(1) the value placed by an ind ividual on a  particu lar  

goal and (2) efficacy, the individuals  estim ate o f  the likelihood that a g iven  action  will 

ach ieve tha t  goal " (Janz & Becker, 1984, p. 2).

In 1974, B ecker  added health m otiva tion  to the concepts  in the H B M . "Health 

m otiva tion  refers to a generalized state o f  intent that results in b eh av io rs  to maintain  or



im p ro v e  health" (Cham pion, 1984, p. 74). The health m otiva tion  co m p o n en t  o f  the 

H B M  has  been  used in predicting hea lth-re la ted  behavior.

In 1988, Rosenstock, Becker, and  S tretcher proposed incorpora ting  the concept 

o f  se lf-e ff icacy  into the H B M . Efficacy expectations reflect the ind iv idual's  

co n f id en ce  in his o r her ability to perform  a recom m ended  action (B andura ,  1977).

T h e  H B M  is founded on the assum ption  "that the subjective w orld  o f  the 

pe rce iv er  de term ines  behavior ra ther than  the objective env ironm ent,  excep t as the 

ob jec t ive  en v iro n m en t com es to be represented  in the  m ind  o f  the b eh av in g  individual" 

(M ikhail ,  1981, p. 67). People 's  beh av io r  is a result o f  w ha t  they be l ieve  to  exist.

T h is  m ay  not co incide with professional v iewpoints. Further, the H B M  is prim arily  

co n ce rn ed  w ith  the current subjective state o f  the individual ra ther than w ith  past 

ex p e r ien ces  o r  history (M ikhail,  1981).

T h e  H B M  hypothesizes that hea lth-re la ted  behav ior  depends p rim arily  upon tw o 

variables: "(1) the desire to avoid illness (or i f  ill, to get well); and  (2) the be lie f  

that a spec if ic  health action will p reven t (or  am eliora te) illness" (Janz  & Becker, 1984, 

p. 2). T h ere  are five attitudinal concep ts  relating to health behavior: the individual's  

pe rce ived  susceptibility  to the health threat, perceived severity o f  the  health  threat, 

pe rce ived  benefits  o f  preventive action, perceived barriers  (costs) o f  p reven tive  action 

(C h am p io n ,  1984), and general health motivation.

T h e  H B M  constructs o f  perceived  susceptibility, severity, benefits, barriers  and 

m o d ify in g  factors  are defined here. Perceived  susceptibility  is def ined  as "Individuals ' 

es t im ated  probability  that they will encoun te r  a specific health problem  constitutes 

perce ived  susceptibility" (Pender, 1987, p. 44). Personal susceptib ility  is on a



con tinuum , ranging  from high to low  in te rm s o f  degree o f  perceived risk for 

dev e lo p in g  a specific illness. In the presence o f  medically-established illness, this 

d im ension  has been reform ulated  to include such questions as estim ates o f  perceived 

resusceptib ility ,  be lie f  in the  d iagnosis  or susceptibility to  illness in general (Janz &  

Becker, 1984).

Perceived  severity is defined as perceived seriousness or severity  o f  a given 

hea lth  p rob lem  can be  ju d g ed  e ither  by  the degree o f  em otional arousal created by the 

th o u g h t  o f  the disease or by the d ifficu lties  that individuals believe a g iven health 

cond ition  w ould  create fo r  them  (Pender,  1987, p. 47). Implications regarding possible  

social consequences, work, fam ily  life, social relationships, and com m itm en ts  fall into 

this ca tegory  as well as m edical consequences. Medical consequences such as reduced  

physical o r mental function ing  are part o f  perceived severity.

T h e  constructs o f  the H B M  support  a theory w hich views the threat o f  a disease 

as the key factor that in fluences  the behavioral choices o f  an individual. Perceived 

susceptib ility  and perceived severity are both individual perceptions. T he  individual's  

perce ived  susceptibility to a disease, plus the individual's perceived severity o f  the 

d isease  com bine  to form the ind iv idual 's  perceived threat o f  disease. T he  degree o f  

in tensity  created by perceived susceptib ility  and severity is directly proportional to the 

deg ree  o f  intensity created by the now  perceived threat o f  disease. Also, perceived 

susceptib ility  and severity have a s trong  cognitive com ponen t and are partially 

d ep en d en t  upon the individual's  know ledge  (Rosenstock, 1974).

Perceived  benefits  is "Beliefs abou t the effectiveness o f  recom m ended  p reventive  

ac tions appear  to be im portan t d e term inan ts  o f  health-protecting behavior"  (Pender,

7



1987, p. 47). Perceived  benefits  are forces w hich may lead to  hea lth-related  behavior. 

"A 'sufficiently  threatened' individual w ould  not be expected to accept the 

reco m m en d ed  health  action unless it w as perceived as feasible and efficacious" (Janz 

&  B ecker,  1984, p. 2).

Perce ived  barriers are "The potential negative aspects o f  a par ticu lar  health 

action  m ay act as im ped im ents  to undertak ing  the recom m ended  behavior"  (Janz & 

Becker, 1984, p. 2). The individual will consider w hat will this health beh av io r  "cost" 

me? "Cost" m ay  be  interpreted  as m onetary , life change requirem ents,  inconven ience 

or o ther  unp leasan t variables,

B ecker and  M aim an  (1975) stated that perceived benefits  m inus  the perceived 

barriers  determ ines the likelihood o f  the  individual taking the reco m m en d ed  health 

action:

Even an individual w ho  is at a high level o f  'readiness' (i.e., perceives  

substantial possibility o f  contracting  disease, with resulting serious 

consequences),  l ikelihood o f  adherence  will still be a function o f  beliefs  

abou t the probable  effectiveness o f  the  recom m ended  action  in reduc ing  the 

health  threat, and about the difficulties  (financial, physical, and psychologica l)  

w hich  m ust  be  encountered  or endured  i f  such action is taken, (p. 16)

M odify ing  factors are factors w hich  affect an individuals ' p red isposition  to take 

preven tive  or curative  action. D em ograph ic  factors such as sex, age, incom e, and 

education  are m od ify ing  factors. Socio-psychological variables such as re ference 

groups, type o f  fam ily  unit, individual role expectations and expecta tions  o f  significant 

o thers  will in fluence individual expectations. Structural variables may also  influence

8



hea lth -re la ted  behavior.  T w o  such var iab les  are k now ledge  about the disease and  p rio r  

con tac t  with the disease (Pender, 1987).

Cues to  action  or triggers w hich s t im ulate  health-related  behavior are ano ther  

va r iab le  w ithin  the model. A cue to action  m ust occur to cause behavior. T h e  cues 

m ay  be  internal (sym ptom s) or external (e.g., postcard  rem inder)  o r a com bination  o f  

both. It is p roposed  that the perceived level o f  intensity o f  severity and susceptib ility  

is inverse ly  proportional to the intensity required to p roduce health-related behavior .  

H ow ever ,  in som e instances w here  percep tion  o f  susceptibility  and severity is 

enorm ous,  certain  individuals  may be rendered  incapable o f  action. U nfortunately , 

precise  answ ers  regard ing  cue m otivation  are  not know n since empirical usage o f  the 

H B M  has not ye t adequately  m easured  the role o f  cues (R osenstock, 1974).

M otivation  is defined as behaviors  tha t  seek to m aintain  or im prove  health  are 

health  m o tiva tion  behaviors. They are d irected tow ards attaining or m ain ta in ing  a 

posit ive  state o f  health  or to avoid illness. The individual m ust have am ple  health  

concern  or m otiva tion  to m ake health issues quantifiable. It is believed that the 

co n c ep t  o f  hea lth  m otiva tion  used in com bina tion  w ith  the  original four H B M  concep ts  

m ay have s ign ificant predictive ability (C ham pion ,  1984).

Rosenstock , S tretcher and Becker (1988) included self-efficacy as a construc t o f  

the H B M  in exp la in ing  health behaviors. Efficacy expectations are defined as "beliefs 

abou t how  capab le  one  is o f  pe rfo rm ing  a specif ic  behav io r  in particular s i tuations that 

lead to the o u tco m e  in question" (Kelly, Zyzansk i,  & A lm agno, 1991, p. 312).

In sum m ary , the  theoretical construc ts  o f  the H B M  are offered by its au thors  as 

a basis  for p red ic ting  and explain ing health  behaviors, com pliance  to prescribed



therapeutic  reg im en s  and responses to sym ptom s. T he concept o f  self-efficacy 

provides  a theoretical base  for eva luating an ind iv idual's  perception o f  situation 

specific personal capabilities. The original health  b e l ie f  m odel does not p rov ide  for 

efficacy evalua tion  w ith in  its constructs. Rosenstock , S tretcher &  B ecker  (1988) 

proposed  inco rpora ting  self-efficacy into the H B M . Thus, m easu rem en t o f  perceived  

susceptibility, severity , benefits, barriers  and m otiva tions  as well as situation specific 

efficacy percep tion  has im plication  w ith  regard  to eva lua ting  and identify ing  specific 

areas for  in te rven tion  tha t  will help p ro d u ce  l ifesty le  and beh av io r  changes in patients  

with  chronic illness.

The H B M  focuses  on individual percep tions  o f  disease, therefore, the H B M  

concepts  m ay be  used to explain and p red ic t  th e  health  related behav io r  o f  C A D  

patients w ith  respec t to  the exercise co m p o n en t  o f  cardiac rehabilitation. To date, the 

use o f  the H B M  in a ttem pting  to explain  and p red ic t  individual cardiac health  related 

behaviors  has p ro duced  significant yet inconsis ten t results. (Janz & Becker, 1984).

T he concepts o f  barriers, benefits  and se lf-efficacy have p roduced  the most 

consistently  s ign ifican t relationships. This  study will focus on the dev e lo p m en t o f  a 

research tool w h ich  m easures  the concepts  o f  benefits  and barriers  re lated to  cardiac 

exercise behavior. F o r  purposes o f  this study, tool deve lopm ent will not inc lude  the 

concepts  o f  susceptib ility , severity, health  m otiva tion , or self-efficacy with the  cardiac 

population.

R ev iew  o f  L itera ture  

The H B M  has  been used repeatedly to a ttem pt to explain com pliance  behaviors  

in multip le  populations. T he  existing research has  y ielded inconsistent results. The
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ex is ting  research does  support  that "perceived barriers"  is probably the m ost pow erfu l 

H B M  construct, fo llow ed  in descending o rder  by "benefits", "susceptibility" and  

"severity". M elnyk  (1988) notes there is considerab le  confusion regard ing  the barrier  

var iab le  due  to lack o f  adequate definition and operationalization  o f  the concept. 

Research  focusing  on the cardiac population  and barriers  has y ielded inconsis ten t 

results, fu r ther support ing  the need for H B M  tool deve lopm ent in the cardiac 

population..

Andreoli  (1981) exam ined se lf  concep t and  the concepts  o f  perceived 

resusceptib ility , benefits  and severity w hen  studying  71 hypertensive males. T he  

patien ts  w ere  ca tegorized  as com pliant o r  non com plian t based on a record o f  their  

d iasto lic  b lood  p ressure  levels and a nurs ing  in terpre ta tion  o f  their status o f  

co m p lian ce  with  prescribed diet and m edica tion  reg im en  over a one year t im e  period. 

Both com plian t  and non com pliant subjects com pleted  tw o  instruments, the T ennessee  

S e lf  C o n cep t  Scale  (T S C S) and the H ealth  Beliefs Q uestionnaire  (HBQ). T he  H B Q , 

dev e lo p ed  by A ndreoli,  m easured beliefs about susceptibility  to  hypertension, severity 

o f  hypertension  and  benefits  o f  adhering to prescribed therapy for hypertension .

Beliefs  about barrie rs  to adherence to hypertension  therapy w ere  not m easured. N o 

sign ifican t d iffe rence  w as found betw een com plian t and noncom plian t subjects  w ith  

respect to all concep ts  studied.

C ron in  (1986) replicated  Andreoli's (1981) study o f  hypertensive subjects. She 

adm in is te red  the H B Q  in an interview fo rm at to study the concepts  o f  resusceptibility , 

severity , and benefits  in 38 subjects, 20 com plian t and 18 noncom pliant. C o m p lian ce  

status w as  de term ined  by evaluation o f  each subject 's  therapeutic  outcom es, diasto lic
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blood p ressure  and  se lf  report o f  com pliance to recom m ended  an tihypertensive  drug  

therapy . Subjects  w ere  recruited from a fam ily  practice clinic in an am bu la to ry  care 

facility affilia ted w ith  a university school o f  medicine.

Cronin 's  (1986) findings were that hypertensive  clients w ho  w ere  co m p lian t  to 

prescribed  therapy do not have significantly d iffe ren t health beliefs about 

resusceptibility  to hypertension, severity o f  hypertension, or benefits to fo l lo w in g  

recom m ended  therapy  than do those w ho are noncom pliant.  She noted, ho w ev er ,  that 

analysis  o f  the da ta  obtained from the H B Q  indicated  very high mean scores  fo r  each 

item and a low  standard  deviation. It was her opinion the instrum ent did not 

discrim inate  well be tw een  the individuals in her study. N either C ronin  nor  A ndreoli  

(1981) studied the  relationship o f  barriers to  appropriate  health behaviors  in th e  cardiac 

population.

D eV on  and Pow ers  (1984) exam ined thirty hypertensive patients, 15 con tro lled  

and 15 uncontro lled , with respect to com pliance to recom m ended  m edica tion  therapy , 

health beliefs and m odify ing  variables. D eterm ination o f  com pliant o r  no n co m p lian t  

behav ior  w as  ju d g ed  by the subjects private m edical doctor. T he  subjects  co m p le ted  

the 1976, H B M  based  Standardized C om pliance Q uestionnaire  (SCQ ), dev e lo p ed  by 

Sackett, Becker, M acPherson , Luterback, and Haynes. The SCQ  is a 35 item 

questionnaire  m ean t to  assess patient perception with respect to general health 

m otivation, severity o f  illness, susceptibility/resusceptibility, efficacy o f  t rea tm en t,  and 

barriers  as well as cues to action. The psychom etric  properties o f  the  SC Q  are not 

well docum ented.

D eV on and Pow ers  (1984) found no significant d ifference in the perceived



health beliefs  o f  barriers, benefits  and susceptibility  between the com plian t 

hyper tens ive  subjects  and the noncom plian t hypertensive  subjects  w hom  they studied. 

T he au tho rs  conc luded  the re la tionship betw een health  beliefs and com pliance  m ay be 

m ore  com plex  than originally  thought. D eV on and  Pow ers  suggested  the H B M  based 

SC Q  m ay  not be useful for pred ic ting  com pliance  potential to prescribed therapy  in 

chron ic  illness. It m ay  be useful, how ever,  in describ ing  indicators  o f  health  beliefs  

a ffec ting  co m p lian ce  after trea tm en t is begun.

P law eck i and  M allo ry  (1988) studied health  beliefs  and com pliance  b eh a v io r  in 

28 B lack  fem a le  hyper tens ive  subjects. Subjects com pleted  a th irty-six  item 

ques t ionna ire  w h ich  tested the H B M  variables o f  susceptibility  to illness, severity  o f  

d isease  w ith  respect to  hypertension, and benefits o f  recom m ended  therapy. D ata  w ere  

ana lyzed  to  d e te rm in e  the re la tionship betw een  com pliance  and non com pliance  to 

re co m m en d ed  therap ies  and the subject's  health beliefs.

R esults  o f  the survey by Plawecki and M allory  (1988) indicated  that com plian t 

subjects  had m ore  posit ive  health related beliefs w ith  respect to  severity, susceptibility , 

and bene fi ts  than did  noncom plian t  subjects. T h e  researchers reported  that results  

from  bo th  analysis  o f  var iance  and chi square test ind icated  a statistical s ign ificance. 

H ow ever ,  statistics reported  in the article w ere  am biguous. Inform ation  reg ard in g  the 

research ins trum ent w as incom plete. N o reliability or validity in form ation  on the tool 

w as stated.

T h e  re la tionship  o f  health beliefs  and kno w led g e  to exercise  com pliance  o f  

patients  w h o  had und erg o n e  coronary  artery bypass  surgery w as studied by Tirrell and 

Hart (1980).  T he  subjects  w ere  twenty-six  men and  four w om en. Subjects w ere
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in te rv iew ed  in the ir  hom es ten to tw elve m on ths  after coronary' bypass  surgery 

regard ing  th e ir  level o f  know ledge  about the  "heart w alk" regimen, a prescribed, 

nonstressful,  ind iv idualized  exercise program . They  w ere  interview ed to de term ine  

their  level o f  adherence  with the "heart w alk"  regim en, their  know ledge using  the 

pulse rate as an activity m onitor, their percep tions  o f  severity o f  personal condition  

and susceptib ility ,  barriers  to treatment, their general health m otivation and 

d em o g rap h ic  data. The SCQ  (Sackett et al., 1976) w as  m odified  and used to  assess  

the sub jec ts  hea lth  beliefs  o f  severity, susceptibility , and barriers. Tirrell and H a r t  did 

not research  benefits  to adherence to  a reco m m en d ed  exercise regimen.

Tirre ll  and  H a r t  (1980) also exam ined  th e  re la tionships betw een H ealth  B e l ie f  

M odel v a r iab les  o f  severity, susceptibility, and  barriers, and compliance. The s tronges t  

re la tionsh ip  w as  seen betw een  perception o f  barriers  and participation in the 

re co m m en d ed  "heart walk" program . The g rea te r  the n u m ber o f  perceived barriers, the 

low er the level o f  exercise com pliance  reported. Subject know ledge o f  the exercise 

reg im en  also  show ed  a strong relationship  to com pliance  to the "heart walk" reg im en. 

T h e  be tte r  the  unders tand ing  o f  the exercise regim e, the greater the com pliance .

H ijeck  (1984) developed  but did not tes t the H ealth  Beliefs Q uestionnaire  for 

p red ic ting  en trance  into a cardiac rehabilita tion  program . Hijeck included item s to 

m easure  perce ived  susceptibility  to cardiac disease, perceived severity to cardiac 

d isease, and  perce ived  benefits  o f  and barriers  to  preventive  care. T he  tool con ta ined  

fourteen  ques tions  with  responses graded  on a seven point Likert scale. Conten t 

valid ity  w as  de te rm ined  by critique from fo u r  experts  in clinical cardiac care. H ijeck  

did not d e te rm in e  the predic tive ability o f  his tool. H ijeck intended his tool to be used
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by the cardiac rehabilita tion  nurse to identify  health beliefs as defined by H B M  

co n s ta ic ts  and use this know ledge  to ind iv idualize  in terventions to op tim ize  patien t 

co m p lian ce  results.

Hiatt, Z im m erm an ,  and H oensha ll-N elson  (1990) m odified Hijeck 's  in s trum en t 

and deve loped  the  Patient E n trance into C ard iac  Rehabilita tion P rogram  Q uest ionna ire  

(P E C R P Q ). T he  P E C R P Q  m easures  the  patient's perceptions about susceptib ility  to 

reinfarction, severity  o f  heart attack in re lation to im pact on lifestyle and o ther 

diseases, and benefits  o f  and barriers  to  partic ipation  in cardiac rehabilitation. H iatt  et 

al. (1990) in tended  to  use the  P E C R P Q  to predict w hich  cardiac patients w ou ld  en ter a 

cardiac rehabilita t ion  program.

Thirty  n ine subjects w ith  a  d iagnosis  o f  acute m yocardial infarction, ang ina ,  or 

recent coronary  artery bypass  surgery w e re  studied to  identify factors  that in fluence 

partic ipa tion  in a cardiac rehabilita tion program . N o significant d iffe rences  w ere  found 

be tw een  g roups  w h o  entered a cardiac rehabilita tion  program  and those w h o  did not 

w ith respect to the concepts  o f  perceived  susceptibility  and perceived severity. 

S ignif ican t re la tionsh ips  w ere  found b e tw een  dem ograph ic  variables o f  incom e and 

m arital status and  perceptions o f  benefits  from  or barriers  to partic ipation in a 

p rescribed  cardiac rehabilita tion program . T he  subjects behavior o f  en trance into a 

cardiac rehabilita tion  program  could  be partially  explained by R osenstock 's  H B M  

construc t cues to action. Patients w ith larger incom es are m ore likely to have  health 

insurance  and o ther  financial resources. T heir  rate o f  entrance into the cardiac 

rehabilita t ion  program  w as greater  than the subjects with low er incomes. C ronbach  

a lpha for perceived  benefits  o f  or barriers  to the behav ior o f  en trance into a cardiac
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rehabilita tion  program  was .79. C ronbach  a lpha  for susceptibility was only .02 and  

perceived severity  w as .13.

M u en ch  (1987) also studied the re la tionship  o f  perceived susceptibility, 

perceived severity  and perceived benefits  from  and barriers to the com pliance  

behav iors  o f  patients  w ith  coronary heart d isease enrolled in a cardiac exercise  

program. Seventy  tw o subjects w ere  studied. M uench reported a positive re la tionship  

betw een  support  from  a close rela tive and h igher  perceived benefits from  partic ipa tion  

in a card iac rehabilita tion program. Perceived  decreased barriers to partic ipation  in a 

cardiac rehabilita tion  exercise  p rog ram  w ere  also  reported  am ong  subjects w h o  w ere  

a lready enro lled  in a cardiac rehabilita tion  program .

A psychom etrica lly  sound instrum ent w h ich  can be used to m easure  the ca rd iac  

patient's  percep tions  o f  benefits  from  or barriers  to recom m ended  therapy has not been  

d iscovered  th rough  literature review. M any o f  the existing cardiac focused H B M  

based  in s trum ents  fail to m easure  e ither barriers  or benefits and are statistically 

unreliable. This further supports  the need for developm ent o f  a reliable, valid H B M  

based  ins trum en t for use with cardiac patients. Valid  H B M  instrum ents have  been 

developed  for o ther patient populations.

C h am p io n  (1984) developed the  Self  B reas t  Exam ination (SBE) questionnaire  

using the construc ts  o f  the HBM . The SBE has five subscales representing beliefs for 

each o f  the H B M  constructs  o f  benefits, barriers, susceptibility, severity, and health 

m otivation. Items w ere  developed based on H B M  instrum ents used in past research. 

.All i tem s w e re  m easured  on a five point L ikert scale. Strongly agree w as scored as 

five and strongly  disagree as one. C ham pion  distributed 640 questionnaires by mail,
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301 (41% )  w ere  returned. C onstruct valid ity  w as  evaluated by factor ana lys is  and 

w hen appropria te ,  m ultip le  regression analysis  w as used. C ronbach 's  a lpha  fo r  the 

five construc ts  w e re  susceptibility .77, seriousness  .78, health  m otiva tion  .60, benefits  

.61, and  barriers  .76.

Kim, Horan , G endle r  and Patel (1991) deve loped  the O steoporosis  H ea lth  B e lie f  

Scale (O H B S ) to m easure  health beliefs re la ted  to osteoporosis. Fifty item s w e re  

initially genera ted ,  using  the SBE (C ham pion ,  1984) as a basis. A  five po int L ikert  

scale w as  used  to  rate item s from  strongly  agree  (5) to  strongly d isagree  (1). F if teen 

item s w ere  dele ted  from  the original fifty item s for the final instrum ent. T h e se  items 

w ere  subm itted  to factor analysis to eva lua te  construc t validity. T he O H B S  d iffe rs  

from the SB E  in that  the SB E  deals w ith  a single  behavior: breast se l f  exam ina tion ; 

w hile  the O H B S  focuses  on tw o  risk reduction  behaviors: calc ium  in take and  physical 

exercise.

K im , H oran  and G endle r (1992) revised and re-evaluated the O H B S  with  201 

fem ale  subjects. C ronbach  alphas for the revised ca lc ium  subscales ranged  from  .71 to 

.82. C ro n b ach  a lphas  for the revised exercise  subscales ranged from  .71 to .82. Both 

o f  these  in s trum en ts  can be considered valid  and  re liable guides for tool d ev e lo p m en t 

with  o ther populations. T he C E H B S w as  deve loped  based  on the C h am p io n  (1 984) 

and K im  et al. (1992) instruments.

In o rd e r  to  m odify  behav ior it is necessary  to identify the variab les  tha t  in fluence 

the behavior. D esp ite  the large body o f  kno w led g e  related to cardiac exerc ise  

adherence  beh av io r  and the H BM , m ore  investigation o f  H B M  concepts  and their 

re la tionships to adherence  behavior is needed  to fur ther substantiate or re fu te  existing
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findings. T o  date, the studies using  the H B M  constructs  to look at exerc ise  b eh av io r  

indicate  a need fo r  fu r ther  deve lopm en t o f  a m easu rem en t tool especially  w ith  the 

constructs  o f  barr ie rs  and benefits. L itera ture  rev iew  show s there is cons iderab le  

confusion and inconsis ten t f ind ings co n cern ing  the rela tionship o f  these  cons truc ts  and 

behaviors at the em pirica l  level. C urren t in s trum ents  w hich  focus on the ca rd iac  

population  do not p rov ide  the ability to consisten tly  m easu re  and d iscr im inate  the 

behavioral re la tionsh ips  desired. A  need fo r  m o re  d iscrim inating  in s trum en ts  is also 

needed  to p ro m o te  consis tency  in testing.

Im plications fo r Study 

C A D  rep resen ts  a  health problem  o f  s ign ifican t m agnitude. C A D  patien ts  need 

lifestyle changes in o rder  to m ain ta in  an op tim al state o f  health. In o rd e r  to  m od ify  

behavior, it is necessary  to identify  the var iab les  that influence behavior.  T h ere  is a 

need for g rea ter  unders tand ing  o f  the p rocesses  w hich  facilitate or inh ib it individual 

lifestyle changes. Theoretically , a de term ina tion  o f  perceptual factors w hich  con tribu te  

to  adherence /non-adherence  beh av io r  can p ro v id e  a basis for appropria te  and 

m eaningful in te rven tion  in supporting  l ifesty le  change  for the  individual w ith  C A D . 

T he construc ts  o f  the  H B M  offer  support  to  th e  use  o f  an educational in te rven tion  

approach  that s tresses the benefits  o f  a g iven  b eh av io r  w hile  also em p h as iz in g  the 

consequences o f  con tinu ing  a harmful behavior .  T he inconsistency fo u n d  in the 

curren t research u tiliz ing  the H B M  supports  th e  need fo r  additional tool d ev e lo p m e n t  

and research o f  the H B M  constructs. In o rder  to  m odify  behavior it is necessary  to 

identify the var iab les  that in fluence behavior.
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Definition o f  Terms

This study is l im ited  to the developm ent o f  an instrum ent that m easu res  tw o o f  

the H B M  constructs , benefits  and barriers. T o  evaluate  validity  o f  the C E H B S, the 

re la tionship  be tw een  the  perceptions o f  benefits  and barriers  o f  C A D  patients  to  their  

ad h e ren ce  to  a reco m m en d ed  cardiac exercise reg im en  will be  examined.

B enefits  B enefits  are cardiac patient's beliefs about certain  activities or behaviors  

w hich , i f  consistently  adhered  to, may lead to control o f  o r reduced risk o f  ano ther 

card iac  event.

Barr ie rs  B arriers  are  the negative aspects or "cost" o f  specific activities or behav iors  

w hich  m ay prevent the cardiac patient from adhering  to recom m ended  treatment. A  

barr ie r  m ight be  the  cost o f  a cardiac rehabilitation exercise  program , the 

inconven ience  o f  a ttend ing  this program, or lack o f  support  from  significant o thers to 

partic ipate  in a p rescribed  exercise regimen.

C ard iac  Exercise R eu im en  C om pliance Cardiac exercise reg im en com pliance  is 

defined as partic ipa tion  in cardiovascular exercise three  to four  times a week. 

C ard iovascu lar  Exercise  A ccording to the tw o partic ipa ting  hospital cardiac 

rehabilita tion  p rog ram s ca rd iovascular exercise is exercise that  keeps the heart rate 

raised to  a p re -de te rm ined  target heart rate for  tw enty  to thirty  m inutes and is 

pe rfo rm ed  three  to fo u r  times a week.
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CHAPTER III 

METHODOLOGY

Study Desiun

T h e  prim ary  purpose o f  this study was to deve lop  and evalua te  the C E H B S . In 

add ition  to  evaluation o f  reliability o f  the C EH B S, criterion related validity  o f  the 

C E H B S  w as  assessed by exam ining  relationships be tw een  barriers, benefits  and 

ad h eren ce  to  a recom m ended  cardiac exercise  program . A cross-sectional, desc rip tive  

study design  was used to exam ine the relationship be tw een  the H B M  variab les  o f  

perce ived  benefits  and barriers and an individual's  adherence  to a re co m m en d ed  

cardiac rehabilita tion exercise program. D ata  on subjects ' perceptions o f  benefits  and 

barriers  w e re  obtained from subjects fo llow ing  hospitalization for one  o f  the fo llow ing  

coronary  artery diseases: acute myocardial infarction, angina pectoris, or post co ronary  

artery b ypass  graft.

T he  researcher recognizes there m ay be o ther variables w hich may in f luence  

co m p lian ce  to  an exercise program. T he  p resence o f  another chronic disease tha t  may 

inhibit  exercise  or com plications as a result o f  the cardiac event are exam ples  o f  tw o 

such variables.

T h is  study design was chosen for its conven ience  and efficiency. T he  design  

a llow s fo r  reasonably  easy access to appropriate  patien t populations with m in im al 

research  expense. D isadvantages o f  this design w ould  include difficulty  in in terpre ting
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correlational f indings due to the interre lationship  am ong variables and alternative  

exp lana tions  for the findings.

Sam ple  and Setting

Subjects  w ere  recru ited  from  a 350 bed, acute care m edical center in 

northw estern  M ichigan, and a 203 bed com m unity  hospital in southw estern  M ichigan. 

D ata w ere  co llec ted  from  a conven ience  sam ple o f  subjects w ith  recent hospitalization  

and  d iagnosis  o f  acute  m yocard ial infarction, ang ina pectoris, o r  had coronary  artery 

bypass  graft  surgery  or angioplasty. All subjects received s tandard  Phase  I in-hospital 

cardiac rehabilita tion  instruction and consented to  partic ipate in the study. Both 

p rogram s from  w hich  subjects  w ere  recruited  have been evaluated  and are consis ten t in 

Phase  I content. O ne  hundred  forty th ree  subjects w ere  recruited. N inety  (63 .3% ) 

re turned com ple ted  questionnaires.

Subjects  m et the fo l low ing  criteria;

1. .Age 21 or older,

2. H ave docum en ted  C A D  and a d iagnosis  o f  m yocardial infarction, 

ang ina pectoris, o r  undergone  coronary  artery bypass graft 

surgery  or angioplasty.

3. L itera te  in the English language.

4. Received  in-hospital Phase  I cardiac rehabilitation instruction.

5. G av e  consent to partic ipate  in the study.



Instruments

In s tru m en ts  u sed  to  m easu re  subjects  responses w ere  the C ard iac  Exercise  Health  

B e l ie f  Scale, the  E x erc ise  C om pliance  Q uestionnaire  and a d em ograph ic  questionnaire . 

C ard iac  E x erc ise  H ea lth  B e l ie f  Scale

T h e  C ard iac  E xerc ise  Health  B e l ie f  Scale was developed  by the researcher to 

m easu re  subjects ' hea lth  beliefs  w ith  relation to adherence to a regu la r  cardiac exercise 

p rog ram  (S ee  A p p e n d ix  A), T h e  C E H B S  w as adapted from  the S e l f  Breast 

E x am in a tio n  in s tru m en t  (C ham pion ,  1984) and  the O steoporosis  H ealth  B e l ie f  Scale  

(K im  e t  al., 1991; K im  et al., 1992). T h e  C E H B S  differs from  the SB E  and the 

O H B S  in that it m easu res  only  the H B M  constructs  o f  barriers  and benefits. T hat is, 

item s are  re flec tive  o f  the H B M  concepts  o f  perceived benefits  o f  and  barriers  to a 

re co m m en d ed  card iac  exercise  therapy. W h en ev er  possible the lan g u ag e  o f  the items 

was p rese rv ed  as it appeared  in the SBE and O H B S. A five point L ikert scale  w as 

used to  ra te  i tem s f ro m  strongly agree  (5) to strongly d isagree (I ) .  T he  results from 

psy ch o m etr ic  ana lys is  o f  the C E H B S  are d iscussed in C hapter  Four.

Exercise  C o m p lia n c e  Q uest ionna ire

T h e  E xerc ise  C o m p lian ce  Q uestionnaire  (EC Q ) was developed  by K aren  R adtke 

(1989) to  d e te rm in e  h o w  well patients com plied  with their p rescribed hom e exercise 

program s. R ad tk e  (1 989) reported  that the content o f  the EC Q  w as rev iew ed for face 

valid ity  by physical therap ists  w h o  prescribe  h o m e exercise.

T he  fo l lo w in g  rev is ions w ere  m ad e  in the EC Q  for u tilization in this study.

Item fo u r  w as  m ad e  the energy expend itu re  equivalen t o f  item three. The score for 

co m p lian ce /n o n c o m p lia n ce  scoring  w as  based on item s one through four only. T he
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re sponden ts  m ust have responded with  a tw o  or h igher on items one and  tw o  and 

ach ieve  a total score o f  five to be considered  compliant. Items five th ro u g h  eight w ere  

not used to  d e te rm in e  compliance. (S ee  A ppend ix  B).

D em o g rap h ic  D ata Q uestionnaire

T his  ques tionnaire  assesses d em ograph ic  and socioeconom ic inform ation. 

V ariab les  w h ich  are o f  interest include age, sex, educational level, ethnic background , 

incom e, and physical lim itations o f  subjects  (See A ppendix  C).

Procedure  fo r D ata  Collection 

This  study included subjects w h o  experienced  a cardiac event and received  

inpatien t P hase  O ne cardiac rehabilitation. T he  researcher utilized the card iac  

rehabilita t ion  nurses on the hospital cardiac unit to  assist in the identif ica tion  o f  

possib le  subjects  w h o  m et the established sam ple  selection criteria. T h e  researcher 

app roached  the subject for participation. Purpose  o f  the study w as exp la ined  and 

w ritten  consen t ob ta ined  (See A ppendix  D). At six to eight w eeks  fo l low ing  

discharge, an envelope contain ing patien t instructions, the questionnaires, and  an 

addressed, s tam ped  return envelope w ere  m ailed  to  the subject. T he six to  eight w eek 

delay w as to  a llow  for appropriate  hea ling  and t im e to begin the recovery  exercise  

p rogram  reco m m en d ed  during inpatient Phase O ne  cardiac rehabilitation. T h e  initial 

m ailing  w as fo llow ed by a postcard rem inde r  tw'o w eeks later to subjects w h o  had not 

responded.

H um an Subiect Consideration 

T here  w as  no risk to the subjects in this study. In fact, for som e subjects, the 

research questionnaires  m ay have actually  rem inded  them o f  reco m m en d ed  exercise



behaviors. A pprova l was obtained from  G ran d  Valley State University H um an 

Subjects  R ev iew  C om m ittee  and H u m an  Subjects  R ev iew  C om m ittees  o f  both 

hospitals.
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CHAPTER IV 

RESULTS

Data Analysis  Preparation 

D ata  w e re  collected  over eight m o n th s  from  a W est M ichigan  C o m m u n ity  

Hospital and a N o rth e rn  M ich igan  M edical Center. In preparation fo r  co m p u te r  

analysis, data  w e re  entered into a coding sheet as appeared on the da ta  co llec tion  

record. D a ta  ana lysis  for this study w as perfo rm ed  using SPSS/PC +. D escrip tive  

statistics w e re  co m p u ted  to describe the research  sample, C ronbach  a lpha  was 

com puted  to d e te rm in e  the reliability o f  the CEH B S. Facto r analysis  and  d iscr im inan t 

function  analysis  w e re  perform ed to exam ine  the validity  o f  the C EH B S.

Characteris t ics  o f  Subjects 

T h ere  w as  a total o f  ninety subjects w h o  participated in the study. Sixty nine 

w ere  m ales  and 21 w ere  females. The subjects  ranged in age from 39 to 85 w ith  a 

m ean age o f  61.3 years. Seventy  subjects (77 .8% ) w ere  married. Eighty  f ive  (94 .4% ) 

w ere  C aucasian , th ree  (3.3% ) w ere  N ative  A m erican , one (1.1% ) w as  B lack  and  one 

(1 .1% ) w as  Hispanic. Forty n ine subjects (54 .0% ) w ere  not em ployed , forty subjects  

(44 .9% ) w ere  em ployed . One subject did not respond to this question. Forty  one 

subjects  re sponded  to  em p lo y m en t status o f  fu l l- t im e or part time. O f  those  fo r ty  one 

subjects, th ir ty -seven  (90.0% ) w ere  em ployed  full-time, four (10 .0% ) w ere  em ployed  

part-time. Sixty fou r  subjects (76 .1% ) w ere  em ployed  in sem i-professional or
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professional occupations. Seventy subjects (7 8 .0% ) reported  in co m es  o f  $2 0 ,0 0 0  or 

m ore  per year. E igh ty  seven subjects (96 .7% ) reported  having  som e type o f  hea lth  

insurance, h ow ever ,  th ir ty -th ree  subjects (3 6 .7% ) w e re  unsure o f  w ha t  their  in su rance  

benefits  were. C harac teris t ics  o f  the sam ple  are  reported  in Table  1.

S ubjects  w e re  also  surveyed for five m od if iab le  cardiac risk factors o f  sm oking ,  

excessive  use o f  tab le  salt, high fat diet, overw eigh t,  and  stress. T ab le  2 repo rts  the 

n u m b er  o f  risks reported  by the subjects. O v e rw e ig h t  and  stress w e re  the m o s t  

frequently  reported  risk  factors.

F o u r  sub jec ts  (4 .4% ) reported  a  physical l im ita tion  w hich  p reven ted  th em  from  

partic ipa ting  in the reco m m en d ed  cardiac rehabilita t ion  program. R easons  stated  were: 

arthritis  o f  knees, b ad  legs, w alk with cane, and  lung problem s.

Evaluation o f  the  C E H B S  

C on ten t  va lid ity ,  construc t validity, and  criterion related valid ity  o f  the 

in s trum en t w e re  eva lua ted . C ronbach  a lpha w as  used to com pute  the re liability  o f  the 

C E H B S. D iscussion  o f  the validity o f  the in s trum en t will be  presented  first, fo l low ed  

by d iscussion o f  the  in s trum ent reliability.
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Table 1

C harac teris t ics  o f  Sam ple  (N  = 90)

C haracteris t ics n %

A ge (in years) M ean = 61,3

Gender: M ale 69 76.9

Fem ale 21 23.3

Marital Status: M arried 70 77.8

N ot m arried 20 22 2

Education. 8th grade or less 5 5.5

H igh School 35 38.9

C ollege (one  to  fou r  years) 36 40.0

G raduate  School 14 15.6

E m p lo y m en t  Status: N ot em ployed 49 54.0

E m ployed 40 45.0

N o response 1 1.0
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Table I (continued)

C haracteris t ics  o f  Sam ple  (N  =  90'>

C haracteristics n %

O ccupation: U nskilled/factory 20 22.0

Sem i-professional/c lerical 27 30.0

Professional 37 41.0

N o  response 6 7.0

Income: in dollars 0 - 20,000 19 21.0

20,001 - 40 ,000 38 42.0

40,001 - h igher 32 36.0

N o  response 1 1.0

Health  Insurance: Yes 87 96.7

No 3 3.3

H ealth  Insurance 
for C ard iac

N o  coverage 6 7.0

Rehabilita tion: 80%  coverage 28 31.1

9 0 %  - 100% coverage 23 26.0

U nsure  o f  benefits 33 37.0
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Table 2

N u m b er  o f  R isk F acto rs  R eported  by Subjects  (N  = 90)

N u m b er  o f  Factors n %

N one 19 21.1

O ne 33 33.3

T w o 21 23.3

T hree 15 16.7

F our 4 4.4

Five 1 1.1

V alid ity  o f  the C E H B S

C onten t  Validity

C onten t yalid ity  w as  established through literature rey iew  and input from  nursing  

faculty, experts  in H B M  theory, and nurses in clinical practice in cardiac rehabilitation. 

T w en ty -s ix  i tem s w e re  developed, A  pretest w a s  conducted with fifteen patients, m en 

and w om en, w h o  w e re  enro lled  in a cardiac rehabilita t ion  program . B ased on conten t 

yalidity eva luation and  the pretest results, the questionnaire  w as  reduced from  26 to 21 

i tem s and a  few  w o rd s  w ere  changed  to  clarify m eaning . To assure that the subjects  

unders tood  the concep ts  as they w ere  in tended  to  be used, the questionnaire  w as 

in troduced  with a b r ie f  explanation o f  coronary  artery disease and ca rd iovascular
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exercise. T h e  instrum ent was also rev iew ed  by several educators  to  ensure  the reading  

and co m prehens ion  level did not exceed  e ighth  g rad e  ability.

C onstruct Valid itv

T he  tw en ty  one  i tem s o f  the C E H B S  w as  subjected to factor ana lysis  to 

de term ine  the construc t validity o f  the instrum ent.  A  principal co m p o n en t  factor 

technique w ith  i tera tion  w as  used. T he  o rthogonal rotation o f  the ex tracted  factors  

w as  done  by the  V a r im ax  procedure. F o r  the  facto r analysis for  this ques tionnaire  

Kaiser's  crite rion  o f  e igen values g rea ter  than or equal to one was used  in de l im ina ting  

the num bers  o f  fac to rs  in the solution. A  fac to r  loading  o f  .35 w as  used. F ac to r 

analysis w as d o n e  to exam ine  w he the r  the  C E H B S  indeed had tw o factors  represen ting  

tw o construc ts  o f  th e  H ealth  B e lie f  M odel.

Factor ana lysis  initially revealed a  f ive  fac to r solution. All benefit  i tem s loaded 

under factor one. B arr ie r  items loaded un d er  factors two, three, four, and  five. B arr ie r 

item 21, "my fam ily  and friends th ink I am foolish to exercise regularly  s ince I had 

my heart p rob lem ", loaded under all factors  with values less than .35. Thus, item 21 

w as deleted. A  tw o  factor solution was co m p u ted  on the rem ain ing  tw en ty  item s 

using a ro tated facto r matrix. The final in s tru m en t had ten benefit  and ten barrier  

items. Factor load ings  ranged from .45 to  .80. See  Tables 3 and 4. T h e  benefit  and 

barrier  subsca le  i tem s all loaded on factors  rela ted  to a single theoretical d im ension , 

indicating the benefits  and barriers subsca les  a re  m utually  exclusive.
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Table 3

Facto r Loadirm  o f  Items on C E H B S B enef it  Subscale (N  = 89~)

Factor Loadinu

I feel exercis ing  regularly  is vital for m y health. .80

Exercis ing  regularly  reduces my risk o f  fu tu re  heart p roblem s by
help ing  m e control stress. .80

I feel better w hen  I exercise regularly. .78

Exercis ing  regularly  reduces my risk o f  an o th er  heart problem. .76

W hen  I exercise  regularly  I feel good  ab o u t  myself. .75

I can slow the progression o f  my heart d isease  by exercising regularly . .74

I feel exerc is ing  regularly  will s trengthen m y heart m uscle. .74

Exercising  regularly  reduces  my risk o f  fu tu re  heart p roblem s by
help ing  m e  lose weight. .70

Exercis ing  regularly  helps to keep m y ar te ries open. .57

M y fam ily  feels m y exercise  program  is im portan t in reducing  m y
risk o f  fu ture  heart problem s. .56

Note: N =  89 due  to m issing  response from  one subject.



Table 4

Factor L oad in»  o f  Items on C E H B S B arr ie r  Subscale  (N  =  90'>

F ac to r  Loading

I am too busy to exercise regularly. .78

Exercising regularly  interferes w ith o ther activities I need to do. .72

I dislike exerc is ing  regularly. .70

E xercising  regularly  requires a  new  habit w h ich  is difficult. .67

I don 't  have anyone  to exercise regularly w ith  me. .61

Exercising regularly  can be time consum ing . .57

I am afraid I will have sym ptom s such as chest  pain  or shortness o f
breath i f  I exercise  regularly. .52

I dislike exerc is ing  regularly  because it m akes  m e sweat. .49

There  is no  place for m e to exercise regularly . .49

I am not s trong enough to exercise regularly. .45

Criterion R elated  Validitv

D iscr im inan t function  analysis w as  perfo rm ed  to de term ine  the p red ic tive  ability 

o f  the C E H B S w ith  respect to com plian t or noncom plian t behavior. The d iscr im inan t 

function analysis  revealed that 70.0% o f  the subjects  w ere  correctly  classified  by 

C E H B S  benefits  and barriers subscales into com plian t  and noncom plian t g roups. O f  

the 30 noncom plian t subjects, tw en ty-tw o  (73 .3% ) w ere accurately classified  and 41 o f



the sixty (6 8 .3 % ) com plian t subjects w ere  correctly  identified by the benefits  and 

barrie rs  variables. (Table 5).

T ab le  5

co m p lian ce  to C ard iac  Exercise (N  = 90)

Predicted  G ro u p  M em bersh ip

No o f
Actual G roup Cases N on com plian t C om plian t

Non co m p lian t 30 22 8
73.3% 26.7%

C om plian t 60 19 41
31.7% 68.3%

P ercen tage  o f  "grouped" cases correctly  classified: 70.0%.

Reliability  o f  the CEH B S 

T h e  C E H B S  w as  subjected to eva luation o f  internal consistency. T h e  C ronbach  

alpha fo r  th e  ten item benefit subscale w as  .90. T he Cronbach  alpha for the ten  item 

barrie r  subsca le  w as  .84. C ronbach  alpha fo r  the Benefits and B arr ie rs  subscales are 

show n  in T ab le  6. Table 7 and Table  8 report  the  Item Total Score corre la tion  o f  the 

C E H B S  B enefits  and  Barriers subscales.



Table 6

Cronbach Alpha for the CEHBS (N  = 90~)

Subsca le No. o f  Item s C ro n b ach  A lpha

B enefits 10 .90

B arr ie rs 10 .84
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Table 7

Item-Total Score Correlation for the C EH BS B enefit Subscale (N  = 89)

I tem-Total
Corre la tion

I feel ex e rc is in g  regularly  is vital for  m y health. .77

E xerc is ing  regu la r ly  reduces my risk o f  fu tu re  heart p roblem s
by help ing  m e  lose  weight. .76

I feel be tte r  w h en  I exercise regularly. .72

W h en  I exerc ise  regularly  I feel good  ab o u t  myself. .71

Exerc is ing  regu la r ly  reduces my risk o f  fu tu re  heart p roblem s
by he lp in g  m e  lo se  weight. .68

I feel exe rc is ing  regularly  will s trengthen m y  heart muscle. .67

E xerc is ing  regu la rly  reduces m y risk o f  ano ther  heart problem. .67

1 can s low  the  progression o f  my heart d isease  by exercising regularly. .64

E xerc is ing  regu la rly  helps to keep my ar te ries  open. ,55

My fam ily  feels  m y exercise program  is im portan t  in reducing my
risk o f  fu ture  heart  problems. .53

Note: N  = 89 d u e  to m issing response from  one subject.
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Table 8

Item-Total Score Correlation for the CEH BS Barrier Subscale (N  =  90)

Item-Total
Corre la tion

I am too busy  to exercise  regularly.

I d islike exerc is ing  regularly.

E xercis ing  regularly  requires starting a n ew  habit w hich  is difficult.

I am afraid I will have  sym ptom s such as chest pain or shortness o f  
b reath  i f  I exercise  regularly.

E xercising regularly  in terferes with o th er  activities I need to do. 

There  is n o  p lace  for m e  to  exercise regularly,

I d islike exercis ing  regularly  because it m akes me sweat.

I am not s trong  enough  to exercise regularly.

E xercising  regularly  can b e  time consum ing .

I don 't  have anyone  to  exercise  regularly  with  me.

.64

.60

.59

.57

.55

.54

.51

.50

.46

.41
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CHAPTER V 

DISCUSSION AND IMPLICATIONS

Discussion

T he purpose  o f  th is  study w as  to deve lop  and  evalua te  the C E H B S . T h e  

instrum ent described  here  consists o f  tw o  subscales: C E H B S  B enefits  and  Barriers .

The results  o f  th is  research  provide support  for the  reliability  and va lid ity  o f  the 

C E H B S B enefits  and  Barriers  subscales. T he  m easu res  o f  reliability co m p ared  

favorably w ith  bo th  the  instrum ents o f  C ham pion  (1984) and K im  et al. (1992). Table  

9 reports those  com parison  values.

Table 9

C om parison  o f  H B M  Instrum ent Cronbach  .Alpha

Benefits B arr ie rs

C ham pion  (1984) .61 .76

Kim et al. Calc ium  (1992) .80 .74

Kim et al. E xercise  (1992) .81 .82

M cG inn  (curren t s tudy) .90 .84



Facto r ana lysis  o f  the C E H B S  dem ons tra ted  similarities to  those  o f  the  

C ham pion  ins trum en t (1984) and the K im  et al. (1992) instrum ent w ith  re fe ren ce  to 

the benefits  and barriers  subscales. B o th  C h am p io n  (1984) and K im  et al. (1992) 

found their subsca les  to be m utually  exc lusive  as w as  found with the C E H B S . Further 

p sychom etr ic  ana lysis  o f  the C E H B S  dem onstra ted  similarities to the  K im  et al. (1992) 

instrum ent w ith  respect to  d iscrim inant function  analysis. K im  et al. (1 9 9 2 )  found  that 

Barriers  and H ea lth  M otivation  w e re  im portan t  construc ts  in exp la in ing  b o th  ca lc ium  

intake and exercise  behaviors. The K im  et al. ins trum ent (1992) correc tly  c lassified  

11%  o f  201 fem ale  subjects aged 35 y ea rs  and o lder  by the barriers  ca lc ium  subsca le  

and 65 ,7%  o f  these  subjects by the barr ie r  exercise  subscale. A 1987 s tudy  by 

C ham pion  ex am in in g  frequency o f  b reas t  se lf  exam  reported that 5 4%  o f  th e  subjects  

w ere correctly  classified into the th ree  g roups  by barriers, know ledge  and 

susceptibility.

L im ita tions

T h e  sam p le  size is a concern w h en  pe r fo rm in g  factor analysis. G o rsu ch  (1983) 

suggested a sam ple  size o f  a m in im um  ratio o f  f ive  subjects per  item, bu t  n o t  less than 

100 subjects  for  any factor analysis. T h is  study had  a  ratio o f  4.3 subjects  per item 

with a total sam ple  size o f  90. D espite  the sam ple  size limitation, the resu lts  o f  the 

psychom etr ic  analysis  o f  the C E H B S p rov ided  conv inc ing  support  fo r  the in s trum en t 

and its con tinued  developm ent.

T he  sam ple  for this study was too  hom ogeneous .  The subjects  w e re  p r im arily  

m iddle class C aucasian  males, l im iting genera liza tion  o f  results to larger, m o re



divers if ied  populations. The author encourages future studies to  begin  us in g  th is  

ins trum ent w ith  fem a le  and m ore  culturally diverse populations.

A ssessm en t o f  subject exercise b eh av io r  was based on se lf  report. A ccu racy  o f  

in fo rm ation  ga ined  through self  report has potential to be  unreliable. S ub jec ts  m ay  

tlnd it d ifficult to honestly  report noncom pliance  to prescribed or re co m m en d ed  

behaviors. D esp ite  assurances o f  confidentiality , subjects m ay also fear n o n co m p lian t  

behav iors  will b e  d iscovered  and the subject will then risk potential confron ta tion .

Im plications fo r  N urs ing  Practice

H ealth  care professionals  are in need o f  specific research based k n o w led g e  that 

can g u id e  clinical practice. This research, as well as that o f  C ham pion  (1 9 8 4 )  and  

Kim et al. (1991; 1992), support the H B M  as being  theoretically sound. T h is  curren t 

study supports  the  use  o f  H B M  constructs o f  benefits and barriers fo r  d ev e lo p m e n t  o f  

nurs ing  interventions. For example, a m easure  o f  an individual's  concep t o f  benefits  

derived from regu la r  card iovascular exercise could be evaluated in te rm s  o f  ava ilab le  

resources  (benefits  o r barriers) and in terventions could  be developed  to  help  persons  

u nders tand  personal benefits  for this health related behavior. Barriers  to  ac tion  could  

be  eva lua ted  in te rm s  o f  available resources, a l lowing interventions to be  p lanned  

w hich will reduce  o r  rem ove barriers  to action  thereby enhancing the p robab il i ty  o f  

patient co m pliance  behav io r  as well as reducing  waste  in utilization o f  costly  health  

care resources.

T h e  results  o f  this study suggest that m easu rem en t o f  the health be l ie fs  o f  

ca rd iovascu lar patients  with respect to benefits  and barriers to certain health  p ro m o tin g  

behav iors  p rov ides  im portan t predictive inform ation. This predic tive in fo rm ation  may



be used to  d irect th e  use o f  health care resources in o rder  to obtain o p t im u m  results 

for the least cost.

R ecom m endations

B efore  in terven tions  are planned based  on the results o f  this s tudy, m u ch  

additional s tudy is recom m ended. Studies need to be undertaken  w hich  fu r the r  def ine  

the re la tionships  o f  the health  beliefs o f  the noncom plian t and the com plian t  

ca rd iovascu lar  patients  and how  m easuring  these  beliefs m ay be used to  pred ic t  

behav iors  and g u id e  health care interventions. T here  have been  only a lim ited  n u m b er  

o f  studies w h ich  exam ine  health beliefs o f  the ca rd iovascular  patient and  exercise. 

T hese  re la tionsh ips  need to be m ore thoroughly  exam ined  along with the  concep t  o f  

self-efficacy. B an d u ra  (1977) defined self-efficacy expectation as the b e l ie f  that one is 

capable  o f  successfu lly  accom plish ing  a particu lar  behavior. R osenstock  (1990) 

suggested  that the addition o f  self-efficacy to  the traditional H B M  should  im prove  

explanation  and  prediction, particularly in the area  o f  life-style practices. G o rtn e r  and 

Jenkins  (1990) reported  self-efficacy expecta tions  w ere  found  to be a sign ifican t 

pred ic tor o f  pat ien t  com pliance  with prescribed  w a lk in g  reg im ens at tw e lv e  w eek s  post 

cardiac surgery. This  data  supports the need  for fu r the r deve lopm ent and  tes ting  o f  

research in s trum en ts  utilizing the constructs o f  H B M  Barriers and B enefits  w ith  self- 

efficacy.

It is re co m m en d ed  the CEH B S be tested w ith  larger, m ore  heterogeneous 

populations. M easu rem en t  o f  patient beliefs  m ust also be  done at la ter in terva ls  than 

this study, perhaps  six or n ine m onths post cardiac incident. C om parison  o f  patient 

perceived benefits  from  and barriers to exercise  at eight w eeks and one y ea r  m ay yield
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in fo rm ation  that lends insight into factors  w h ich  will produce long term versus  short 

term co m p lian ce  and  behav io r  change.

D ev e lo p m en t  o f  the  C EH B S is in the initial stages. The results o f  the  research 

yie lded  substantial ev idence for the ability o f  the  C E H B S Benefits and B arr ie rs  scales 

to reliably and  valid ly  m easure  the constructs. Further use and revision o f  the C E H B S  

is encouraged . D eve lopm en t and inclusion o f  self-efficacy as an additional 

m otivational d im ension  should  be considered.
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Append ix  A

Cardiac Exercise Health Belief Scale

This is a questionnaire designed to determine the way in which different people 
view certain issues related to exercise and heart disease. The questionnaire 
includes belief statements with which you may agree or disagree. Read each 
statement carefully, then CIRCLE the letters to the left o f  the item which most 
closely represents your personal beliefs. This is a measure o f  your personal 
beliefs. There are no right or wrong answers.

The letters to the left o f each statement stand for the following responses;

SD Strongly Disagree 
D Disagree 
N Neutral 
A Agree 
SA Strongly Agree

In this questionnaire:

HEART DISEASE includes any o f the following: myocardial infarction (heart 
attack), angina (chest pain with exertion), and coronary artery bypass graft 
(CABG).

CARDIOVASCULAR EXERCISE is exercise that keeps your heart rate raised 
for twenty to thirty minutes and is performed three to four times a week.

EXERCISE when used in this questionnaire means cardiovascular exercise.
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SD D N A SA 1. I feel exercising regulatiy will strengthen my
heart muscle.

SD D N A SA 2. Exercising regularly helps to keep my
arteries open.

SD D N A SA 3. I feel exercising regularly is vital for my
heal til.

SD D N A  SA 4. Exercising regularly reduces my risk o f
another heart problem.

SD D N A SA 5. I can slow the progression of my heart
disease by exercising regularly.

SD D N A  SA 6. When I exercise regularly I feel good about
myself.

SD D N A  SA 7. Exercising regularly reduces my risk o f
future heart problems by helping me 
control stress.

SD D N A  SA 8. Exercising regularly reduces my risk o f
future heart problems by helping me lose 
weight
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lA 9. I feel better when I exercise regularly.

SD D N A SA 10. My family feels my exercise program is
important in reducing my risk of future heart 
problems.

SD D N A SA II. I am not strong enough to exercise regularly.

SD D N A SA 12. Exercising regularly can be time consuming.

SD D N A SA 13. Exercisitrg regularly requires starting a new
habit which is difficult

SD D N A SA 14. I dislike exercising regulady.

SD D N A SA 15. There is no place for me to exercise
regularly.

SD D N A SA 16. I am too busy to exercise regularly.

SD D M A  SA 17. I dislike exercising regulady because it
makes me sweat

SD D N A SA 18. I am afraid I will have symptoms such
as chest pain or shortness o f breath if I 
exercise regulady.
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SD D N A SA 19. Exercising regulady interferes with other
activities I need to do.

SD D N A SA 20. I dont have anyone to exercise regulady 
with me.

5/13/94 G. McGinn, M L  Foster
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A ppendix B 

Exercise C om pliance Questionnaire

The fo llo w in g  eight questions relate to the prescribed hom e exercise program outlined  by the 
physical therapist before you were discharged from the hospital. Please look  over each  
question carefu lly  and respond by placing a check mark by one o f  the five possib le responses  
that B E S T  describes how  you exercise. P lease C H E C K  O N L Y  O N E  R E S P O N S E  to each  
question. I f  you  have stopped exercising, p lease answer the question F O R  N O N ­
E X E R C IS E R S  O N L Y . Thank-you

1. H ow  m any tim es do you exercise (e .g ., walk or bike) each week?

  1. Fewer than 3 tim es a w eek
  2. 3 tim es a w eek
  3. 4 tim es a week
  4 5 tim es a week

5. M ore than 5 tim es a w eek

2. W hen you  exercise, how  long do you do it?

1 Less than 20 minutes
2. 20-25 minutes
3. 30-35 minutes
4 40-45 minutes
5 More than 45 minutes

F O R  W A L K E R S  O N L Y  - When you walk, approximately how fast do you go  in m iles  
per hour (mph)'’

  1. Less than 2 mph
  2. 2 mph
  3. 3 mph
  4 4 mph
  5. More than 4 mph
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4. I O R  B IK E R S  O N L Y  - When you bike, approxim ately how  fast do you g o  in m iles  
per hour (m ph)'’

  1. Less than 5 mph
  2. 5 mph
  3. 6 mph
  4. 8 mph
  5. M ore than 8 mph

5. W hen you  exercise, how  often do you take your pulse before you warm up?

  1. N ever
  2. O ccasionally
  3. Som etim es
  4. M ost o f  the time
  5. A lw ays

H ow  often  do you take your pulse after you cool down from  exercise?

  1. N ever
_ _ _ _ _  2. O ccasionally
  3. Som etim es
  4. M ost o f  the time
  5. A lw ays

7. Did you  exercise before your heart attack?

1. N o
2. Y es, occasionally
3. Y es, 1 to 3 tim es a w eek
4. Y es, 3-4 tim es a w eek
5. Y es, m ore than 4 tim es a w eek

F O R  N O N -E X E R C IS E R S  O N L Y

D ate you  stopped exercising;_______

R eason for stopping exercising.

Adapted from Radtke, K. L. (1989). Exercise com pliance in cardiac rehabilitation. R ehabilitation  
N ursinu . 14. 182-186.
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Appendix C 

DEMOGRAPHIC QUESTIONNAIRE

The following personal information is needed for our data analysis. This 
information is completely confidential. For each question, choose only ONE 
answer unless otherwise indicated.

1. What is your present age in years? __________________years

2. What is your sex?

( ) 1. male ( ) 2. female

3. What is your present marital status?

( ) 1. single
( ) 2. married
( ) 3. divorced
( ) 4. separated
( ) 5. widowed

4. Are you presently employed?

( ) 1. yes ( ) 2. no

( ) 3. full-time ( ) 4. part-time

What is (or was) your occupation? ______________________
(please specify)
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What is your average household annual income?

6.

( ) 1. less than $10,000
( ) 2 . $ 10,001 - 20,000
( ) 3. $20,001 - 30,000
( ) 4. $30,001 - 40,000

( ) 5. $40,001 - 50,000
( ) 6. $50,001 - 60,000
( ) 7. Greater than $60,000

What is the highest grade or year o f  school you have completed? 

(please circle)

00
05 06 07 08

none 00
Elementary 01 02 03 04
High school 09 10 11 12
College/technical school 13 14 15 16
Some graduate school 17
Graduate or professional degree 18

7. Please check ALL of the following that apply to you.

) 1. smoke
) 2. use a lot o f table salt 
) 3. eat a diet high in fat 
) 4. overweight 
) 5. under a lot o f stress

S.. What race do you consider yourself to be?

) 1. Black
) 2. Caucasian
) 3. Asian
) 4. Hispanic
) 5. Native American
) 6. Other _______

(please specify)
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9. Do you have health insurance?

( ) I. yes 
( ) 2. no

10. Does your health insurance cover all or any portion o f  a cardiac 
rehabilitation program?

( ) 1- yes
( ) 2. no

11. Do you have any physical limitations which prevent you from 
participating in CARDIOVASCULAR exercise. Cardiovascular exercise 
is exercise that keeps your heart rate raised for twenty to thirty minutes 
and is performed three to four times per week.

( ) 1- yes 
( ) 2. no

If yes, please describe your physical limitations

5/13/94 G. McGinn, M. Foster.
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Appendix D

Information and Inform ed Consent 
for

Research Project Participants

The purpose o f  the study in which you  are being asked  to participate is to exam in e the 
relationship o f  the health beliefs o f  individuals w ith  heart d isease and h ow  they take care o f  
them selves. The result o f  this study w ill help test the assessm ent too l that m ay be useful in 
early identification  o f  problem s related to an individual adopting a regular exerc ise  program  
fo llow in g  the onset o f  angina, a heart attack, or heart surgery.

This research is being conducted by G inger M cG inn, R N , and M arianne Foster, R N , as course 
com pletion  work o f  a m aster o f  scien ce degree in  nursing through Grand V a lley  State 
U niversity. A ny questions can be directed to Ms. M cG inn at 3 9 4 -3 2 0 4  (days) or 396 -7933  
(even in gs) or M s. Foster at 935-6865  (days) or 9 4 3 -3 6 7 4  (evenings).

As a participant, I understand. I w ill be asked to com p lete  a survey in 6-8 w eeks. I 
understand that the survey w ill take 10-15 m inutes to com plete. I w ill be provided with  
directions. It is n ot anticipated that participation w ill result in any physical, p sych o log ica l, or 
econ om ic risk. I understand I w ill receive no direct b enefits as a result o f  participation.

I understand that every effort w ill be m ade to protect m y confidentiality and any papers, 
reports, and articles w ill be made available to m e on request to the researcher.

I have read and understand the information presented. I consent, o f  m y free w ill, to 
participate in this study.

Participant Signature W itness Signature

Date
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