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GIAPTER I 

ORIENTATION TO THE STUDY 

Introduction 

Cardiopulmonary resuscitation (CPR), the t e chnique to 

recognize cardiac arrest and give life saving assistance, 

ha s received a great deal of attention in the last decade. 

The impetus for this nationwide inte rest began in 1973 when 

the National Academy of Science, the National Research 

Council, and the American Heart Association (AHA) recom

mend e d that CPR techniques be standardized and that CP P 

training be extended to lay (non-medical) pe ople (Standards 

f or Cardiopulmonary Resuscitation and Emergency Cardiac 

Care , 1974). 

Re search by the AHA has indicated that many needless 

deaths have occurre d because of a lack of training o f the 

a verage per s on. ~he research also notes that 650,000 

Ame ricans di e e a c h year of cardiac arrest and of the se 

ind iv iduals, 350, 0 00 di e b e for e they reach a hos p ital 

(St a nda r ds for Ca r d iopulmonary Re sus cita tion and Eme r genc y 

Cardiac Ca r e , 1 980). Card iac a nd r esp iratory arres t a r e 

most often c a u sed by hea rt a ttack s; however, othe r acc iden ts 

such a s drowning, smoke inhala tion, or suffocation are also 

1 
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responsible. With the startling information that half of 

all the patients with cardiac arrest die outside hospitals, 

the CPR teaching campaign began. The AHA established the 

goal of having one person in four p roficient in CPR. To 

accomplish this, a nationwide effort was implemented with 

menical professionals, paraprofessionals, and lay volunteer 

instructors providing the teaching. 

Cardiopulmonary resuscitation training has b ee n taught 

in schoo ls, businesses,and to the genera l public in an 

effort to educate as many people as possible. It has been 

estimated that as many as 24 millio n American s are now 

trained in CPR and the demand continue s to grow (McIntyre , 

1 980) . 

As the demand for CPR training programs inc~eases, it 

becomes important to eva luate the instructors and the 

effectiveness of the course. Little has been done to 

determi ne the best method t o employ in t eachi ng the course 

or if there is a better time perio d than the 3 or 4 hours 

usually allo t ted . 

The me thod c urrently be ing used in the CPR course 

consists of (a ) a film , (b ) a lec t ure , (c) a demonstration , 

a nd (d) a p ractice session on a manikin; this is fo llowed 

by an evaluation during which the s tudent is tested on 

manual skills and on knowledge of CPR . The f ollowing 
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subjects are covered: (a) one-man resuscitation, (b) two-

man resuscitation, (c) infant resuscitation, (d) obstructed 

air-way of a conscious person, (e) obstructed airway of an 

unconscious person, (f) obstructed airway of an infant 

(witnessed), and (g) obstructed airway of an infant 

(unwitnessed). 

One of the positive aspects in the course methodology 

is that there are 4 steps in resuscitation that are ba~i

cally the same in the one-man, two-man, and infant resusci-

tation. Aside from these, however, there are numerous 

differences in the number of breaths, the depth of compres

sions, the rate of compression, the rate of ventilation, 

the ratio of compressions to breaths, and the hand position. 

Thus, there is a large amount of information to learn in 

one class period. 

The information presented in class is not generally 

reviewed by the individual until the next year when it i s 

time to he recertified. Yet, an individual is expected to 

retain over a 1-year period the critical details of the 

specific resuscitation technique required to save a life. 

Studies have indicated that the longe r the 'no practice' 

inte rval the grea t er the loss in performance (Vanderschmidt, 

1976). Perhaps the AHA's recommendation for recertifica-

tion after l year is not realistic~ Are the trai ne es 



capable of performing resuscitation on victims for a year 

after they were certified? 
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Granted lives can be saved without performing the 

rescue in 100 % correct form but it should be determined 

just how much one can forget and still be effective. In 

the late seventies, Lund and Skulberg subjectively judged 

that when lay rescuers used methods which were ''probably 

correct" the chance of survival from a cardiac arrest was 

4 7%. Copley , Mantle , Rogers, Russell, and Rackley (1977) 

showed that 0ystander-initiated CPR in 1 to 3 minutes of a 

cardiac arrest resulted in a greater rate of functionally 

intact survivors than if CPR was delayed. In these stud ies 

there was no indication of how closely the CRP technique 

a dhered to AHA's standards. 

In order to perform CPR adequately it would seem that 

a majority o f the techniq ues must be retained over the time 

span of a year. Research on memory suggests that loss of 

retention can b e affected b y inte rference of experiences 

t hat have occur red in the interval between the original 

experience and the r e t e ntion t es t. This type of inter

ference is called retroactive interference and is caused by 

distrac t i on s (McGau gh , 1973) . Ac cord ing to t h is princip l e , 

memory retention of the fi r st CPR resuscitation technique 

may be d i ff icult because o f the six other rescues taught 
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afterwards. Therefore, the first rescue taught (the one

man resuscitation), will be harder to retain than the 

resuscitation techniques that follow--two-man resuscitation, 

infant resuscitation, obstructed airway of a conscious 

adult, obstructed airway of an infant (witnessed), and 

obstructed airway of an infant (unwitnessed). 

Cardiopulmonary resuscitation can mean the difference 

in life and death; therefore, b e ing a b le to properly 

administer the technique in the first 4 minutes following 

cardiac or respiratory arrest is critical. In order to be 

successful, the knowledge of CPR has to be retained after 

training at a satisfactory level for at least 1 year. In 

view of the massive training of the general public, it 

seems appropriate to evaluate the amount of knowledge 

retained to determine when a r ef resher course is necessary. 

Purpose of the Study 

The purpose o f the study was to ascertain if a satis

factory leve l of knowledge of CPR is retained for 3 month s , 

6 months, and 1 year fol l owing a standard CPR course. 

Statemen t o f the Probl e m 

~he problem of this study was to examine the CPR 

know l edge retention o f 90 emp loyees of a county hos pi tal 

who had atte nded a 4-hour CPR cour se . The s ubjects were 
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tested by means of an adap ted version of the American Heart 

Association's (AHA ) standard t est fo r CPR which has been 

used at Parkland Memorial Hospital for a pproximately 1 year. 

During the months of August and September, three group s of 

employees were asked to re-take the Parkland Memori a l 

Hospital CPR test. The g roups we r e those who were trained 

a pproxima tely 3 mo n t hs , 6 months, and 1 year p rior to the 

r e -te s ting. 

Description o f Subjects 

The subjects for the study were volunteers who are 

emp loyee s of Parkland Memorial Hos p ital, Dallas, Texas. 

The total samp l e consisted of 90 participants who had taken 

the CPR course; 30 subjects were p laced in each of 3 groups. 

Adults of varyi ng ages, sex, marital status, and occupa

tional bac kgrounds were included . 

Hypothesis o f the Study 

One hypothesis was t ested at the .OS l eve l o f signifi

cance . There is no significant difference in the amount of 

CPR knowledge re t ained a mong the s ubj ects who completed a 

CPR course : 

1 . 3 months prior to the rete st 

2 . 6 months prior to the retest 

3 . 1 year prior to the re t est·. 



Definitions and/or Explanations of ~erms 

For the purpose of clarification, the following defi 

nitions or explanations of terms were established for use 

in this study: 

Advanced Cardiac Life Support (ACLS) 
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A life-saving course which includes Basic Life Support 

(BLS) plus use of adjunctive equipment , the establishment 

of an intravenous fluid lifeline, drug administration, 

cardiac monitoring, defibrillation , control of dysrhythmias, 

and post-resuscitation care. It also includes estab lishing 

necessary communication to ensure continuing care. 

Anoxia Time 

The time span of 4 to 6 minutes following cardiac 

arrest after which an individual will probably have brain 

damage. 

Basic Life Support (BLS) 

A particular phase of emergency cardiac care that 

either (a) prevents circulatory or respiratory arrest or 

insufficiency through prompt recognition and intervention, 

ear l y entry into the emergency medical system or both or 

(b) externally supports the circulation and respiration of 

a victim of cardiac or respiratory arrest through CPR. 



Cardiopulmonary Resuscitation (CPR) 

The process of reviv ing the heart and lungs of an 

individual who is in the state of unconsciousness or 

apparent death. 

Certified 
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To be certified is to have successfully completed a 

BLS or ACLS cours e according to "results of cognitive and 

pe r f ormance t e sting." (Standards and Guidelines for Cardio

pulmonary Resuscitation [CPR] and Emergency Cardiac Care 

[ECC], 1980). 

Conti nuous Skills 

Skills that are produced repeatedly and rhythmically. 

I n CPR this include s per f orming ventilations and 

c omp r e s s ions. 

Discrete Sk i l ls 

Ski ll s tha t r equi r e sing le non-re p e ate d moveme nts. In 

CPR thi s includes f eeling the carotid pul s e, opening the 

airway by tilt i ng the for e he a d back, and checking for 

b reathi ng . 

Emerge nc y Medica l Technicians (EMT) 

I ndividu a l s wh o are tr a ined in BLS and do not perform 

c a r e t hat i s i nv as ive t o the b ody . 



Emergency Medical Technicians-A (EMT-A) 

Paramedics who are often assigned to an ambulance. 

These technicians may perform the same level of care as 

the EMT-P's. 

Emergency Medica l Technicians-P (EMT-P) 

Paramedics trained in both BLS and ALS. These tech

nicians are able to perform care that is invasive to the 

body such as start intravenous fluids and to administer 

drugs (under the order of a doctor). 

Professional 

An indiv i dual following an occupation for gain after 

acquiring some knowledge from an institution of higher 
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learning. In this study the word refers to doctors, nurses, 

respiratory therapists , physical therapists, antl occupa

tiona l therapists. 

Retention 

Retention is the act of retaining or the power of 

remembering things. 

Satisfactory Level o f Knowledge 

A te s t score of 80 was accepted as satisfactory. A 

score of 80 is required at Parkland Memorial Hospital for 

certification in CPR . 

Limitations of the Study 

The study was subject to the following limitations: 
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1. The effectiveness of the conduct of the preceding 

CPR class. 

2. The degree to which the subjects were representa

tive of the population from which the sample was drawn. 

3. The proportion of employees of differing occupa

tions, type of employment, full-time or part-time, and the 

length o f hospital experience . 

4. The mental acuity of the employees in accordan~e 

with the time interval during their work shift (possible 

fatigue if the test was taken at the end of the work day or 

possible distractions at home) when they took the test. 

5. The reliability, objectivity, and validity of 

testing done through a self-administered method. 

Delimitations of the Studv 

The study was subject to the following delimitations: 

1. Any employee who had taken a CPR course at 

Parkland Memorial Hospital approximately 3 months, 6 months, 

and 1 year before August 1982. 

2. Any employe e whose test score from the previous 

CPR cours e was available . 



CHAPTER II 

REVIEW OF THE LITERATURE 

Introduction 

Chapter II contains selected studies dealing with 

cardiopulmonary resuscitation (CPR). It is divided into 

two sections: (a) the use of CPR in varied settings and 

(b) the retention of CPR techniques. 

The Use of CPR in Varied Settings 

Studies show that the rapid initiation of CPR is of 

utmost importance to the survival of patients with cardiac 

arrest. A study was conducted by Thompson, Hallstrom and 

Cobb (19 79) in Seattle, Washington where the fire depart

ment's res ponse time was 3 minutes. The results of 316 

consecutive resuscitations showed that of 109 patients who 

received CPR before arrival of medical transport, 43% sur

vived to be discharged home from the hospital, whereas 

36 (33 %) d ied at the scene. Of 207 patients who did not 

receive early resuscitation, only 21 % ultimate ly returned 

home (£ < .0 01 ), while 81 ( 39 %) died at the scene. In 240 

o f the 31 6 cases (7 6 %), collapse was witnessed, indicating 

that the pote ntial for resuscitation was good. The request 

f or aid was always made by someone other than the victim. 

1 1 
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A study by Lund and Skulburg (1976) in Oslo, Norway, 

also emphasized the importance of rapid initiation. Their 

data indicated the importance of anoxia-time (time from 

cessation of circulation to initiation of resuscitation). 

Fai rly reliable information about the anoxia-time was 

established for 631 patients using t he records of the 

ambu lance personnel and statements from witnesses. In Oslo 

the average response time of the ambulance was 8 minute~. 

Of the total sample of 631 patients 561 did not survive--

37 6 did not respond to initial efforts of resuscitation. 

There were 70 patients (11 %) who survived to be dis

charged from the hospital. When the anoxia-time was less 

than 1 minute, 61 % of 59 patients survived. Of the patients 

in whom anoxia time lasted from 5 to 10 minutes· the survival 

rate was only 9 %. Only 2 (1%) of 218 patients whose 

anoxia-time exceeded 10 minutes survived. When resuscita

tion was started by the lay group there was a survival rate 

of 36 %, whereas resuscitation begun by the ambulance crew 

r esulted in only an 8% survival rate. This difference 

emphasizes the sign i ficanc e of early attempts. 

In a study by Pantridge and Geddes (1967) in Belfast, 

Ire land, 60- 70 % of the resuscitations were initiated by 

people other than the ambulance team. Of the 106 patients 

in thi s study who could not be resuscitated within 
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4 minutes, only 1 survived; 62% survived when resuscitation 

was started before 4 minutes had elapsed. When the resus

citation was performed in a manner deemed "efficient," 

there was a success rate of 80 % (54 out of 87 patients). 

When the resusci t ation technique was deemed "non-efficient," 

the survival rate was 38 % (14 out of 37). 

In addition to rapid initiation of CPR by bystanders, 

another critical factor is rapid transfer to the hospital. 

Mcswain , Garrison, and Artz (1980) in Charleston, South 

Carolina, performed an analysis of the success rates of CPR 

with the trip time of the paramedics . 

Out of 100 patients, 24 were successfully resuscitated 

with an average trip time of 30.3 minutes. There were 76 

patients who were not successfully resuscitated who had a 

trip time o f 44.2 minutes. Most o f the delay at the scene 

involved attemp ts to obtain a history, start intravenous 

fluids , administer drugs , and stabilize the patient before 

transpo r t. Patients delayed for an unsuccessful intra

venous at t emp t had the poorest s uccess rates; none o f thes e 

11 s urvived . Undoubted l y the patients who are slow to 

r espond would also be l ess likely to survive . Clearly the 

best chance f or survival corre lates positively with the 

shortest time of response , trea tment at the scene, and 

rapid tran sporta tion. 
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Few studies show uniformity in reporting out-of-

hospital cardiac arrests. Eisenberg, Bergner, and Hearne 

(1980) point out that different terminologies, definitions, 

and formats make analyses of the results incomparable. The 

authors suggest that there be a system of reporting that 

includes (a ) underlying heart disease etiology, (b ) wit

nessed arrest, (c) cardiac rhythm of ventricular fibrilla

tion/ventricular tachycardia, (d) hos p ital admission an~ 

discharge, and when possible , (e) time from collapse to 

initiation of CPR and definitive care. 

More detailed information is available on resuscitated 

hospitalized patients in reference to their pathologies and 

long -term follow-up . Lemire and Johnson (1972) analyzed 

data in Roya l Victoria Hos p ital, Montreal, Canada, from 

1960 -70. Included in the study were 1204 patients who were 

apne ic, pulseless, and had a cardiac arrhythmia incompatible 

with life . Resuscitation attempts resulted in 230 survi

vors . The diagnoses were as follows: coronary heart 

disease 1 25 , respiratory fa ilure 26 , Stokes - Adams attacks 

1 5 , pulmonary embolism 13, valvular heart disease 8, uremia 

7 , po s top e r a tive a rres t 7 , cardiomegaly 4 , and mi s c e lla ne

ous 24 . Over half of the patien t s were unde r 60 years of 

age and 80 % were under 70 . The surv ival rate after 1 year 

was 74 %; after 2 years , it was 59 %, · and 51 % after 3 years . 
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For the next 5 years there was a survival rate which ranged 

from 35 % to 45%. 

Studies on the Retention of CPR Techniques 

Only a few studies of skills and knowledge retention 

of CPR are avail~ble--each study evaluating a different 

target group or having a different design. Tweed, Wilson, 

and Isfeld (1980) studied a specialized group--the police 

force of Winnipeg, Canada. The trainees were given 8 nours 

of CPR training with practice on recording manikins, fol

lowed by a written test and a performance test for 

instructor-level certification. Between 12 and 18 months 

later, 116 randomly selected personnel were retested. 

The skills of 116 basic r escuers were assessed by com

par ing the first minute of one-man CPR on posttraining and 

retest tapes. Retention was expressed as a percentage and 

the scores were as follows: knowledge 76 %; assessment 

skills 83 %; call for help 85 %; number of adequate ventila

tions 100 %; and number of compressions 97 %. There was a 

statistically significant decrement in cognitive knowledge, 

in the abi lity to perform adequate asse ssme nt, and in 

p lacing the call for help. There were, however, 83 % to 85 % 

of those t es t ed who performe d adequ ately . Poten t ially 

injur : ous perfo rmances showed no change f rom training score 
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to retesting score; in almost all instances these consisted 

of overventilations and overcompressions. 

This study by Tweed et al. (1980) is the only study 

found that did not show a critical loss in retention after 

a year. The study was also indicative of what many of the 

other studies show--a loss of retention in the di s crete 

ski lls (as se s s me nt of the need to begin CPR) and good 

retention of the continuous skills (ventilations and 

compressions). 

Deliere and Schneider (1980) investigated another 

hi ghly trained group , firemen and ambulance attendants 

(~ = 131), who were actively participating on rescue units 

in Ok lahoma City , Oklahoma. There were 64 men who were CPR 

instructors a nd 67 who were not. 

All the subjects were tested by the American Heart 

Association for their performance skill on a recording 

manikin. The time period since la s t CPR training ranged 

from 2 to 87 months . The chi-square statistic appropriate 

for contingency tables was u sed for the analys es . 

There was a definite association between the number 

o f months since last r eceiving CPR training and the CPR 

ski ll r e tained . The data s howed that only 20.7 % of the 

partic ipants who received their la s t CPR training beyond 

12 mont hs pr ior to the study we r e able to pass the 
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one-rescuer examination. The highest rate was 60.6% made 

by t he personnel who received CPR training 1 t o 6 months 

prior to the study . At the 6-month interval 39 % failed. 

The recommendation of the authors was that retraining in 

CPR should occur quarterly and recertification should take 

p lace eve r y 6 months. 

Retention of CPR performance and knowledge was tested 

3 months after training by Berkebile , Benson, Ersoz, 

Barnhill, and Safar (1973) using 326 teenagers in Pitts

burgh , Pennsylvania. Four groups of 7th graders and 4 

groups of 11th graders were given CPR by four different 

teaching methods. A 5th group was an untrained control 

group. The four different t eaching methods were as follows: 

(a) trad i tional method with instructors, (b) self training 

with self practice on the manikin, (c) film viewing only, 

and (d) film viewing and se lf-practice on the manikin. All 

5 groups (including the untrained control group) were given 

a written pretest and posttest . 

The highes t performance score for 7th and 11th graders 

was achieved with the traditional method of teaching where 

a combined total of 36 of 87 (41 %) of the s tudents passed . 

All s tudents in the contro l g roup f a iled . Potential ly 

injurious performance was approximately 10 % in all groups 

with no s t at i s tica l significance betwe e n the g roups or in 



the methods of teaching with the exception of Group 3. 

Group 3 (film viewing only) had an average of only 14% 

potentially injurious performances . Perhaps large-scale 

training of CPR on television should not be withheld 

through fear of hurting people since no training in CPR, 

demonstrated by Group 5 (control), resulted in 56% pote n 

tially injurious performances . 
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On the written test each of the 5 training method 

groups answered approximately 1/3 of the pretest questions. 

Training with methods 1, 2, 3, and 4 resulted in a signifi

cant increase in correct answers in the posttest (most 

doubled their scores), whereas Group 5 remained with the 

same 1/3 success rate as on the pretest . The conclusion 

o f Berkebile, et al. (19 73) was that training soould begin 

in schools at the 7th grade level and be repeated yearly 

while there is a "captive audience." 

Another study comparing methods of training was done 

b y Ko r tilla, Vertio, and Savolainen (1979) in Finland where 

1 0 2 se r v iceme n we r e reteste d 2 months after the initial 

cour s e . The mo s t inte nsive training was given to the test 

group (~ = 46); it cons iste d of 2 hours of CPR instruction 

including a film, a discussion , and individualized practice 

with a r e cording man i kin. The reference group's training 

c ons i s t ed o f 1 hour o f illus t r ated l e ctur e fol lowe d by 



group training on a non-recording manikin. Two months 

later the follow-up evaluation consisted of a performance 

test using the lay public criteria as suggested by Safar 

(1975). Safar's criteria cons ist of the following: 
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(a) correct sequence (airway , breathing , and circulation) 

(b) no injurious performance; (c) mouth-to-mouth ventila

tion with a tidal volume of at least 0.81--12 times in 2 

minutes; and (d) external heart compressions of 60 or more 

in 2 minutes. 

The nonparametric chi-square test was used for sta

tistical comparison of the results recorded before and 

after CPR training of both the test and reference groups. 

The efficiency of ventilations improved (£ < 0.001) in the 

test group from 15 % to 72 %, whereas the reference group 

showed a decrease from 16 % to 14 %. In the efficiency of 

giving 60 adequate compressions, the t es t group scored 0 

before training a nd 38 % afterwards; the reference group was 

unab l e to perform adequate compressions before or after 

training . In overall t est r esults , the t es t group had 62 % 

who pass ed the criteria, whereas the reference group had 

none . The inves tigations concluded that layme n need ade

q u a t e training time and individual attention f rom a n 

in s tructor for the train i ng to be worthwhile. 
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Weaver, Ramirez, Dorfman, and Raizner (1979) evaluated 

61 people in Houston, Texas, for retention of CPR skills. 

They had used the traditional method of teaching 6 months 

earlier. None of the subjects had administered CPR in an 

emergency situation but 56 (91.9%) of the participants 

reported that they would perform CPR in an emergency situa

tion. The evaluation of retention consisted of a perfor

mance test (AHA ' s standards on a recording manikin-

essentially the same as Safar's [1975]) and a cognitive 

t es t. 

The performance test on the manikin showed a signifi

cant decrease in performance (E < .001). Of the items 

tested 69.7 % were performed correctly in the initial per

formanc e versus 44 % for the follow-up (t[49] = 9.32, 

E < .001). On the initial cognitive test the mean per

centage correct was 87 %; after 6 months the follow-up test 

s howed a mean percentage correct of 76 %. 

A multi p le regress ion analysis was used to determine 

which variable best predic ted performance 6 months after 

the initial CPR cour se . The highes t p~edic tive value 

(r = . 61 ) was found in the cognitive follow-up evaluation. 

Th is ob servation led the authors to c onclude that a s tan

dardized , self - administe reo eva luation proce ssed through 

them il could provide an e conomical means of reviewing and 

assessing r etent ion of CPR information. 



CHAPTER III 

METHODOLOGY 

Introduction 

The purpose of this study was to ascertain i f a satis

factor y l evel of knowledge of cardiopulmonary resuscitation 

(CPR) was retained after 3 months, 6 months, and 1 year 

following a standard CPR course. Ninety subjects were used 

in the investigation which was conducted at Parkland 

Memorial Hospital from August 9, 1982, through September 30, 

1982. 

This chapter describes the methodology employed in the 

deve lopment of the study and is presented under the follow

ing headings : (a ) Preliminary Procedures, (b) Selection 

and Description o f the Instruments, (c) Selection of the 

Subjects, (d) Collection of the Data, (e) Tre atment of the 

Data , and ( f) Procedures followed in Preparation of the 

Final Report. 

Preliminary Procedures 

Cardiopulmonary resuscitation retention s tudies and 

other r esearch re lated to CPR techniq ues were read and 

a nalyzed in preparation for the study. A tentative outl ine 
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for the study was developed and presented to the thesis com

mittee. An outline was then submitted to the Director of 

Research at Parkland Memorial Hospital, Mrs. Elizabeth Good. 

Agency permission for conducting the study was requested and 

granted by the hospital research committee (see appendix). 

Permission to use the CPR records of the department of 

education and training was requested and granted by the CPR 

Clinical Instructor, Mrs. Felicity Sentance. An explana

tion of the study was given to the department heads and the 

head nurses. Permission was granted (a) to view the book 

of daily schedules to locate potential subjects from among 

the employees, (b) to interview the employee on the job, 

and (c) to allow the employee to complete the test at work 

if there was free time. An agreement was made ~ogive the 

department heads a copy of the completed results of this 

study. 

Selection and Description of the Instruments 

An adapted version of the American Heart Association's 

(AHA) test wa s used as the pre- and posttest. The AHA test 

is a 25-question multiple choice test which covers recogni

tion, airway , breathing, cardiac compressions, compression

ventilation ratio, and the change from one- to two-rescuer 

procedure. It has been used by Parkland Memorial Hospital 

f or over a yea r as the evaluation tool for the CPR course. 
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The original AHA test was a SO-question multiple choice 

test which covered the same topics as the Parkland Memorial 

Hospital test. The AHA test was modified by Mrs. Felicity 

Sentance for use at Parkland Memorial Hospital. 

Some of the demographic data were solicited from the 

subjects when they were interviewed and asked to partici

pate in the study. The subjects were asked: (a) how many 

times they had take n a CPR course and (b) how many times 

during the last yea r they had performed CPR. Additional 

data were collected; these inc luded each subject's sex, 

occupational background, and the occupational background 

of the instructor under whom they were trained. 

Selection of the Subjects 

The population consisted of the employees of Parkland 

Memorial Hospital who had previously taken the CPR course 

at the ho spital. The writte n test taken at the conclusion 

of this course was used as the pretest for this study. The 

names of the subjects and their original score (pretest) 

were taken from the files of the Education and Training 

Department. The schedule books in the different hospital 

departments were checked to note the weekly schedules so 

that employees could be located according to their work 

shift. Adults of varying ages, marital status, occupa

tional backgrounds , and sex were included. Names were 
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initially chosen at random from the files (every other one 

was selected). After a week, however, it became apparent 

that an insufficient number of subjects had agreed to par

ticipate. At this time the remainder of the personnel 

listed in the files were contacted. The head nurses of the 

hospital were contacted and the nature of the study was 

explained. Their verbal permission to interview the 

employees during the time they were working was obtained. 

Each subject was personally contacted and the nature of the 

study was explained to them. The final sample consisted of 

90 (30 in each of 3 groups) who had taken the CPR course 

3 months, 6 month s , or 1 year prior to the study, 

respectively. 

Collection of the Data 

Each subject was given the adapted version of the AHA 

cardiopulmonary resuscitation test with an answer sheet. 

This comprised the postte st. The subjects were asked to 

complete the test and return it within a week. They were 

given a choice of returning the completed test by (a) mail

ing it i n the ho s pital mail envelope, (b) sending it in the 

tube system , (c) plac ing it in an e nve lope and pinning it 

o n t he nur s ing sta tion bulle tin board, or (d) mailing it 

from home in a stamped envelope provided by the researcher. 



The demographic data responses were recorded on the test 

answer sheet. 
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When possible the researcher made daily rounds of 

hospital wings to remind the employees that the study was 

in progress and to collect any tests that were left at the 

nurses' station. A telephone call or a personal visit was 

made after one week to ask if the subjects needed more time 

to complete the test. This procedure was followed until 

30 tests from the 3-month group, 32 tests from the 6-month 

group, and 30 tests from the 1-year group had been returned 

to the researcher. 

Treatment of the Data 

The tests were hand scored to measure the current CPR 

knowledge. These posttest scores were compared to the pre

test CPR scores (original score at course completion taken 

from the files). The scores were analyzed to determine the 

amount of retention after time intervals of 3 months, 

6 months, and 1 year. In addition, the demographic data 

were a naly zed to determine i f there was any relationship 

between demographic data and retention. In order to equate 

the number in the groups , two s ubj ec ts were randomly 

removed from the 6-month g roup. 

The following demographi c variables provided insuf f i-

cient data for statistica l comparison: (a) occupational 
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background of the subject, (b) sex, (c) number of times 

each subject had taken the CPR course, (d) number of times 

each subject had given CPR, and (d) occupation of the 

teachers. Descriptive data from the demographic informa

tion and statistica l evidence of the retention scores were 

organized and presented in appropriate tables (see 

Chapter IV). 

A one-way analysis of covariance was utilized to 

determine if there was a statistically significant differ

ence in retention among the three groups. A Newman-Keuls 

post hoc comparison was used to indicate which of the group 

means were significantly different from the others. A 

multiple correlation squared coefficient was determined to 

indicate the degree of relationship between the covariate 

and the dependent variable and its s ubsequent effect on the 

power of the design. The level of significance selected 

f or this investigation was .05. 

Procedures Followed in Preparation 
of Final Report 

A final written report of the study , chapter by 

chapter, was submitted to members of the thesis committee 

for suggestions and corrections. Each chapter was revised 

in accordance with the recommendations made and was resub

mitted to the members of the thesis committee for final 



approval. The paper was organized into chapters, tables 

were prepared, and an appendix and reference list were 

added. The completed thesis was presented to appropriate 

administrative components. 
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CHAPTER IV 

PRESENTATION OF THE FINDINGS 

Introduction 

Chapter IV contains an analysis of the data which was 

collected from 3 groups of hosp i tal employees who were 

tested for their retention of cardiopulmonary resuscitation 

(CPR) knowledge. There were 30 subjects in each group wµo 

volunteered to re-take the CPR test that they had originally 

taken upon completion of the CPR course. The information 

was solicited in August and September, 1982, at Parkland 

Memorial Hospital, Dallas, Texas. The findings of the study 

appear under the following major headings: (a) Description 

of the Groups in the Study and (b) Performance of the 

Groups. 

Description of the Groups in the Study 

The three groups were designated according to the time 

frame that had elapsed since they had taken a CPR course. 

Group I was the 3-month group; Group II, the 6-month group; 

and Group III , the 1-year group . The occupations of the 

3 group s are included in Table 1. The majority of the sub

jects were nurses: 100 % of Group I, 73.3 % of Group II , and 

46.7 % of Group III. 
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Table 1 

Subjects Categorized by Occupations 

Occupation 

Nurses 

Pro fessio nal a 

Non-professionalb 

Nurse Administratorc 

Doctor 

Three 
Month 

30 

0 

0 

0 

0 

Group by Time Interval 

% 

100 

0 

0 

0 

0 

Six 
Month 

22 

4 

1 

2 

1 

% 

73.3 

13.3 

3.3 

6.7 

3.3 

One 
Year 

14 

7 

3 

6 

0 

29 

% 

46.7 

23.3 

10.0 

20.0 

0 

aProfessional means occupational therapists, physical 

therapists, and respiratory therapists. 

bNon-professional means nurse aids and non-medical 

personnel. 

cNurse administrator means nurses who are directors o r 

supervisors . 

Table 2 describes the groups according to sex. The 

majority of the subjects were female. 
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Table 2 

Subjects Categorized by Sex 

Sex 

Female Male Group 
n % n % 

I (3 months) 

II (6 months) 

III (1 year) 

30 

26 

29 

100.0 · 

86.7 

96.7 

0 

4 

1 

0 

13.3 

.3.3 

Table 3 indicates the number of times each subject 

took the CPR course. Twenty-four subjects in Group II had 

taken CPR more than 3 times, whereas only four subjects in 

Group I had taken CPR more then 3 times. 

Table 3 

Subjects Categorized by the Number of Times 

Each Subject had Taken the CPR Course 

Group 

I ( 3 months) 

II (6 months) 

III (1 year) 

1 % 

3 10.0 

1 3.3 

7 23.3 

Times Taken CPR 

2 % 3 % Over 3 

18 60.0 5 16.7 4 

2 6.7 3 10.0 24 

7 23.3 7 23.3 9 

% 

13.3 

80.0 

30.0 
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Table 4 shows the number of subjects in each group who 

had administered CPR. Group II had 21 (70%) who had given 

CPR, followed by Group I with 12 (40%). Eleven (37.7%) in 

Group III had given CPR. 

Table 4 

Subjects Categorized by the Number of Times 

Each Subject Had Given CPR 

Group 

I ( 3 months) 

I I ( 6 months ) 

III (1 year) 

Yes 

12 

21 

11 

% 

40.0 

70.0 

36.9 

Given CPR 

No 

18 

9 

19 

% 

60.0 

30.0 

63.3 

Table 5 categorizes the subjects according to the 

occupational background of the instructor; those being a 

nurse or other professional. Nearly all subjects in the 3 

group s had been taught by nurses. 
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II 

III 

Table 5 

Subjects as Categorized by t h e Occupational 

Background of the Teachers 

Occupational Background 

Other 
Group Nurses % Professionals 

(3 months) 30 100.0 0 

(6 months) 27 90.0 3 

(1 year) 26 86.7 4 

Performance of the Groups in the Study 

32 

% 

0 

10.0 

13.3 

The descriptive statistics for the test scores for all 

3 g roups i s presented in Table 6. The smallest range in 

s core s was found in Group I (20), whereas the largest range 

in scores was in Group III (56). The pretest and posttest 

means o f Group I were the hi ghest--95.6 and 81 . 87, respec

tive l y . The lowes t pretest and posttest means were found 

in Group III with 92 .07 and 73.33, respective l y . 



Table 6 

Pretest and Posttest Performance of the 

Groups on the CPR Test 

Range 
Grouo Test (low to high) 

Group I 
( 3 months) 

Pretest 

Posttest 

Group II 
(6 months) 

Pretest 

Posttest 

Group III 
(l year) 

Pre test 

Posttes t 

20 
(80-100) . 

40 
(60-100) 

32 
(6 8-100) 

36 
(60-96) 

28 
(72-100) 

56 
(36-92) 

Mean SD SErn 

95.60 5.88 1.07 

81.87 9.84 1.79 

92.80 6.92 1.26 

80.93 10.22 1.86 

92.07 6.77 1.23 

73.33 12.40 2.26 

33 

% 
Passing 

66 

66 
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Table 7 shows the p r e test, posttest, and adjusted 

posttest mean s . Al l groups showed a drop in me a ns s cores 

from pretest to p o s ttes t but Group III had the most signifi

cant drop--92 . 0 7 to 73 .33. The adj u s ted po s ttest means 

showed a mean difference between Group I (80.72) and 

Group II (81 . 31) of .5 9 . The re wa~ a differe nc e of 6.61 
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between Group I (80.72) and Group III (74.11); that between 

Group II (81 . 3 1) and Group III (74.11) was a difference 

equal to 7 . 20 . 

Group 

I (3 months ) 

II (6 months) 

III ( 1 year) 

Table 7 

Pretest, Posttest, and Adjusted 

Posttest Means 

Pretest Posttest 
N Mean Mean 

30 95.60 81.87 

30 92.80 80.93 

30 92.07 73.33 

Adjusted 
Posttest ]':1ean 

80.72 

81. 31 

74.11 

The analysis of covariance summary table is presented 

in Table 8 . 

Source 

Between 
Gr oups 

Error 

df 

2 

86 

Table 8 

Analysis of Covariance 

Summary Tabl e 

ss 

94 0. 10 

91 90.11 

MS 

470.05 

10 6 .8 6 

*F 2 86) > 3 .10 (. 95 ; , 

F E 

4 . 39 87* . 0 152 
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The analysis revealed a significant difference in the test 

scores among the groups (F-ratio = 4.3987; ~ = < .0152). The 

Newman-Keuls test was applied to the data to indicate which 

specific group means were significantly different. (Table 9 

presents the results of these post hoc comparisons.) There 

was no difference between the adjusted posttest means of 

Group I and Group II; however, the adjusted posttest mean 

of Group I was significantly different from that of 

Group III. The adjusted posttest mean of Group II was 

found to be significantly different from the mean of 

Group III. The differences were tested at the .05 level of 

significance. 

Table 9 

Matrix of Mean Diffe rences 

Gr o up I 

Group II 

Group III 

( 3 months) 

( 6 months) 

( 1 year) 

*t_ 95 ( 60) > 2.000 

Group I 
( 3 months) 

Group II 
( 6 months) 

.2186 

Group III 
(1 year) 

-2.4157* 

-2. 6948* 
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A multiple correlation squared coefficient was deter

mined to indicate the degree of relationship between the 

covariate and the dependent variable and its subsequent 

effect on the power of the design. For this investigation, 

the value of R2 = .208. 



CHAPTER V 

SUMMARY, RESULTS, DISCUSSION, CONCLUSION, 

AND RECOMMENDATIONS 

Summary of the Study 

The purpose of this study was to examine the car~io

pulmonary resuscitation (CPR) knowledge retention of 90 

employees of a county hospital who had attended a 4~hou~ 

CPR course. The level of knowledge retention for 3 months, 

6 months, and 1 year after a standard CPR course was 

ascertained. 

A survey of related literature revealed that there is 

a definite association between the number of months since 

last receiving CPR training and the CPR skill retained. A 

study by Deliere and Schneider (1980) on firemen and ambu

lance attendants showed that only 20.8% of the participants 

who received their last CPR training beyond 12 months prior 

to the study were able to pass the one -rescuer examination. 

The highest rate was 60.6 % made by the personnel who 

received CPR training 1 to 6 months prior to the study. At 

the 6-month interval 39 % failed. 

The present s tudy involved employees of Parkland 

Memorial Ho spita l in Dallas, Texas , who volunteered to 

3 7 
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participate. The subjects who had previously taken the CPR 

course were divided i nto 3 groups of 30 each. 

The major occupation of the groups was nursing 

(N = 74). There were 12 professionals other than nurses 

in the total population. They included physical therapists, 

occupational therapists, resp irato r y therapists, and 

one medical doctor. There were only four non-professionals 

in the total population. 

The subjects were tested by means of an adapted version 

of the American Heart Assoc iation's (AHA) test for CPR. 

The statistical technique used in analyzing the data was a 

one-way analysis of covariance. It was applied to deter

mine if there was a significant difference in the knowledge 

retention among the 3 groups . The Newman-Keuls test was 

u sed to indicate which group means were significantly dif

ferent from the others. The hypotheses were tested at the 

.05 l eve l of significance. 

Results of the Study 

The hypothesi s of the study stated that there is no 

s i gn i f ica nt difference in the amount of CPR knowledge 

retai ned among the s ubjects who completed a CPR course : 

1. 3 months p rior to the retest 

2 . 6 months p rior to the retest 

3 . 1 year prio r to the retest . 
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The hypothesis was rejected since a statistically signifi

cant difference was found between the 3-month group 

(Group I) and the 1-year group (Group III). A statistical 

significance was also found between the 6-month group 

(Group II) and the 1-year group (Group III). The scores 

of the 3-month and the 6-month groups were higher than the 

1-year group. 

The occupational background of the subject, t he sex, 

the number of times each subject had taken the CPR course, 

the number of times each subject had given CPR,and the 

occupations of the te a chers were determined to ascertain if 

these data might influence the test scores. There were in

sufficient amounts of these demographic data for statisti

cal analyses to be performed. 

Discussion 

The results of this study indicate that there is a 

significant loss of CPR knowledge after the time interval 

of 6 months. Another finding was that CPR knowledge was 

retained at a satisfactory level at both the 3-month and 

the 6-month intervals. A test s core of 80 at Parkland 

Memorial Hospital is required f o r certification in the CPR 

cours e . This score was used to indicate sati s factor y level 

o f retention for the study . The adjusted posttest mean of 

Gro up I was 81 . 8 7; fo r Group II i t was 80 . 93. Group III 



produced an adjusted posttest mean of 73.33. Sixty-six 

percent of Group I and Group II passed t h e posttest, 

whereas only 33 % of Group II passed. 
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It is interesting to note the similarity of the scores 

for Group I and Group II. This indicates that t here was 

knowledge retention up to t he 6-month time interval f o llow

ing the comple tion of a CPR course . It should be poi n ted 

out, however, that Group II had 24 subjects (80 %) who had 

taken CPR more than 3 times and 21 subjects (70 %) who had 

given CPR. These factors should reinforce knowledge and 

may account for the high scores in Group II. Group III had 

only 9 subjects ( 30 %) who had taken CPR more than 3 times 

and 11 subjects (36.9 %) who had given CPR which may account 

for their relatively low scores. 

Ramirez, We aver, Raizner, Dor fman, Her r i ck , and Gotto 

(1 977) conducted a study of lay people and found that 76 % 

o f the group passed a knowledg e test 6 months after comple

tion of a CP R course. In that inve stigation, 73.4 % had 

reviewed a CPR wa lle t r emi nder card of CPR techniq ues or 

had p r acticed on a manikin. Those subjects might b e c om

pared with t he s ubject s in Group I I of this study . Group II 

o f this study was no t questioned on whether o r not t hey had 

r e vi e we d , h owe v e r , 70 % had admin i stered CPR in the l as t 

year. The a c t ual admi n i s t e ring o f CPR techn i que s d uri ng the 
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last year should, by recalling the process, help strengthen 

the memory. A comparison of these two factors, the number 

of times each group had taken the CPR course and the number 

of times each group had given CPR may indicate a possible 

influence on the test scores of the 6-month group. 

Group I had only 4 subjects and Group III had 9 sub

jects who had taken CPR more than 3 times as compared with 

the 24 subjects in Group II who had taken CPR more than 3 

times. The same thing was true of the 6-month group in 

regard to the administration of CPR. Almost twice as many 

subjects in Group II had given CPR than those in the 3-

month and 1-year groups. 

Conclusion 

A satisfactory level of knowledge of CPR was retained 

by the subjects who had taken the CPR course 3 months and 

6 months prior to the retest. The group who had taken the 

CPR course 1 year prior to the retest did not retain suf

ficient knowledge to pass the retest with a score of 80. 

Recommendations 

As a result of the present study, the investigator 

recommends that the fol lowing studies be initiated regard

ing the retention of CPR knowledge: 
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1. Conduct the study with a larger number of partici

pants (potentially heterogeneous) in order to compare the 

effects of the demographic data. 

2. Replicate the study using 9 months rather than a 

1-year interval time period for re-testing. 

3. Conduct a study in which the emphasis would be a 

comparison of the effectiveness of teaching methods 

(lecture method versus audio-visual method). 

4. Conduct a study in which the same subjects are 

tested at 3, 6, 9, and 12 months. 
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RELATED CORRESPONDENCE 



N'.'.:\CY FER!-:] SS 10:-1 FOR CCJ\DL'CTI\G S,uDY* 

G ... • \ 'TS TO ~...art h a ,i c:. :::.e s 
• .-~ •• , j ------ ----------------------------

a· s : 'Jdcn t cn :-o l le d in a prc&r2m of nl!-rsir:g lc- 3di:ig to a ~:2.sters Degree a t 
"i' ."') ··....,~ ··_· "".-:-- :: :--. ' '"' l; :"!;V . Unive :- s it)', tl-.e pri v ilege of its :".:cilit:ics in order to 
s:udy the fo ll o~ing p r o~lem: 

The cc:.ditions :::utca l _l )' a;:-ee d c ;:,~ n .1rc as follo,,s: 

1. The agency (r.1ay) ·(r.::y not) be id entified in the final rrp0rt. 

2. TI:e r. 2:-:ie s of coi1su lt2tiYc or aC~ inistra t i ~.·e peYsor:nel in the 
agency ( :c.:1y) (.cay not) be ic~ ;,dfied in the final r"port . 

3. The 2i;; e ncy (·. ·a ,, t s ) (,~ccs no t ·,,:in:J a c or.fcren-:e 1,i th the 
s: u~c~t ~h en th e rcpo ~t is cc~flc ted . 

4. Th e ~gen: )' is (1,i 11 ing ) (un,;illi ,.g) t o a l low t~,c ccc-.;i l ete d 
r e?Ort to be circulated th:-ough inte rl i bra ry l ean. 

5. Ot~,er: ___________________________________ _ 

Date_ ~g,__-_q_,__--'f~").J-=-------

• Fill 0~1t :!:i d s i :;n : !, :-c e .:- o;,i,·s to be Gi s :rH-1:: c, <l :1 s :'vl1 c .,s: 0 r! r)r,3 1 - S-;:uCcn :; 

f i :- s t CQjJ Y - :1Sf•n c y ; 5ec a:; J Copy - - ::· · ~, ~ ··: ..--. -- _-·_r! 1 ~ _ _ i;:,}\"l~r s i~y. 
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lls . Felicity Senta nce 
Educ. a nd Training Dent. 
Pa r k l and He• oria l - Hos ~ita l 
5201 Harry 2 i nes Blvd . 
Dalla s, Texas 75235 

Dear ~s . Sentance: 

1940 Briarwood 
Irving , Texas 
August 1, 198 2 

I am a g r aduate s tudent a t Texas ~oman's 
University, De pt. of Health Educ a tion and am 
currently work ing on a t hesis on cardiopulmona ry 
r :=; suscitation (C?n ) retention. 

Would yo'C. pl ease .=; ive r:s. e per.:-:1 ission to U:.3 e 
you r employee CPR r ecords? I need the names 
a n d t h e ol d test s core s of t h e people who took 
CPR three months , s i x Gonths , and t we lve 2onths 
a go. I pl an on retesting t hem on the knowl ed ge 
t es t to show t he amount of r e t ention . 

Thank you . 
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Si ncerely, 

fl;tutz1 ()4nuw' 
I 

:.::a rt y .JaL1es 



~ls . :.-:art y James 
1940 3ria rwood 
Irvine , Texas 75 061 

Je a r :i: -:s . J ames: 

.AUe USt 2, 1982 

You have my permission to use the employee 
ca rdio pul~ona ry resuscit&tion records fo r 
gathering data for your mas ters thesis . 

,,-------. 

Cn0~~e:y~ ~~~~ (G( 
~~~\) 

Pelic ity Sentanc e , R. N. 
Cl i n ica l Instructor, 
Ca r diopul ~onary Resus citation 
Par kl and Eemoria l ~!os ) i tal 
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APPENDIX B 

CPR TEST 



CPR CERTIFICATION EXAM 

FOR BASIC COURSE 

Directions: Please do not mark on this test! On your 
answer sheet circle the single best answer 
for each question. 

1. The pulse of an adult victim is routinely checked at 
the artery . 
a. pulmonary 
b. carotid 
c. femoral 
d. brachial 
e. radial 

2. Which is the best way to determine a person has stopped 
breathing? 

3 • 

a. open airway , and check the pulse 
b. open airwa y , and look, listen and feel for air flow 
c. check the chest for movement 
d. listen for high-pitched noises of inhalation 
e. clutch the victim's neck 

In single person 
compressions per 
a. 60 
b. 70 
c. 80 
d. 90 
e. 100 

rescue of the adult v ictim the rate of 
minute should be: 

4. On a n adult of average size the sternum should be 
dep r es sed : 

5. 

a . 1/2 to l inch 
b . l to l 1/2 inches 
c. l 1/2 to 2 inches 
d . 2 to 3 i nche s 
e . 

In 
is 
a. 
b . 

c. 

ove r 3 inches 

mout h - to-mout h r e susci tation, tilting the he ad back 
importan t because : 
air c a nnot ent e r the stomach 
i t extends the ne ck a nd lif t s the tongu e away from 
the back o f t he t hroat 
the vict im i s les s like l y to vomit 

4 8 



6. The heel of the hand should stay in contact with the 
chest during the entire cardiac compression sequence 
beca use: 
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a. chest expansion wi th respirations will be easier to 
feel 

b. correct hand position can be maintained 
c. slapping against the chest wall will cause more 

heart damage 
d. blood flow can be regulated 

7. How fast should you breath for a nonbreathing adu lt 
with a strong pulse? 
a. 8 ventilations per minute 
b. 12 ventilations per minute 
c. 20 ventilations per minute 

8. The ratio of compressions to breaths for two rescuers. 
performing CPR is: 
a. 5 to 1 
b. 10 to 1 
C. 10 to 2 
d. 15 to 2 

9. What should you do first for the unconscious victim of 
illness or accident? 
a. activate the EMS 
b. get him to a physician or hospital 
c. find out if he has a pulse 
d. open the airway 
e. e x amine him for bleeding and fractures 

10. When should the ventilator deliver the major portion of 
the breath during two-man CPR? 
a. during the fifth downstroke 
b. during the fifth upstroke 
c. during the tenth downstroke 
d. during the fifteenth upstrok e 

11. Whi c h mane uve r is not recommende d for re lieving an air
way obs t ruc t ion of the infant? 
a. a bdominal thr usts 
b. c hes t thrusts 
c . b ack b lows 
d . f inger s weep i f ob s truction is easily remov ed 
e . v ictim' s head i s po s itione d lower than the t r unk of 

the body 



12. The pulse in a child can be felt over the caro t id 
artery as in an adult. 
a. true 
b. false 

13. Checking the pulse in an infant is best performed: 
a. by palpating the carotid artery 
b. simultaneous to checking for breathing 
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c. on the inside of the upper arm, midway between the 
elbow and the shoulder over the brachial artery 

d. by placing the tip of two fingers over the left 
nipple · 

e. by gently pressing the wrist 

14. In an infant the chest is compressed 
external cardiac compression. 

during the 

15. 

a. 1/4 inch 
b. 1/2 to 1 inch 
c. 1 to 1 1/2 inches 
d. 1 1/2 to 2 inches 

The 
is: 
a. 
b. 
c. 
d. 

proper area of compression for a pulseless infant 

upper 1/2 of sternum 
mid-sternum 
lower 1/2 of sternum 
one finger's breadth above the xiphoid process 

16. Under most circumstances CPR should not be interrupted 
for longer than 
a. 5 seconds 
b. 10 seconds 
c. 15 seconds 
d. 1/2 minute 
e. 1 minute 

17. In two-person rescue the second rescuer enters as the 
breather: 
a. immediately after notifying the compressor of his 

willingness to help 
b. after the first rescuer completes a full cycle of 

compressions 
c. after he checks the carotid pulse for effectiveness 

o f compression and spontaneous pulse 
d . after the first rescuer gives 2 breaths 
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18. External cardiac compression should be smooth, regular 
and uninterrupted. Sudden, jerking movements must be 
avoided. 
a. true 
b. false 

19. In cases of suspected neck fracture,which procedure 
should be utilized to open the airway? 
a. head tilt alone 
b. head tilt and neck lift 
c. head tilt and chin lift 
d. jaw thrust and head tilt 
e. jaw thrust alone 

20. In mouth-to-mouth resuscitation the victim's dentures 
routinely should be 
a. removed because they contain bacteria 
b. left in (unless unusually loose) because they 

facilitate making an airtight seal 
c. removed because they frequently obstruct the airway 
d. left in because it is illegal to remove them with

out the victim's consent 

21. The most common cause of airway obstruction in the un
conscious victim of an unwitnessed collapse is 
a. foo 
b. mucous 
c. dentures 
d. tongue 

22. The reason for using 4 - 10 seconds to establish un
responsive ness in collapsed victims is 
a. that the victim may have only fainted 
b. that it helps to decrease unnecessary resuscitation 
c. that it may prevent possible damage to a sleeping 

person 
d. all of the above 

23. The heart attack victim's most common reaction to 
s ymp toms o f heart attack is to 
a. p a nic and faint 
b. c a ll for a doctor 
c. de ny that he mi ght be having a heart attack 
d. drive to a hospital 
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24. When opening the airway of an infant, do not exaggerate 
the head tilt because 
a. 
b. 
c. 
d. 

it permits the accumulation of mucous and saliv a 
it may obstruct the breathing passages 
it prevents an airtight seal 
it causes the tongue to lodge in the back of the 
throat 

25. If a slight gastric distension occurs in a victim as a 
result of artificial ventilation, the rescuer's first 
maneuver should be to: 
a. apply manual pressure over the victim's upper 

abdomen to reliev e the pressure 
b. keep the victim's head and shoulders higher than 

the chest 
c. reposition the airway and continue rescue breath

ing without attempting to repel stomach content 
d. keep the victim's head and shoulders lower than 

the chest 



APPENDIX C 

RAW DATA PRETEST AND POSTTEST SCORES 
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RAW DATA FROM TABLES 1 THROUGH 7 

Subjects 
Pretest 
Scores 

Posttest 
· Scores 

1 96 100 
2 100 92 
3 100 84 
4 100 84 
5 100 84 
6 100 80 
7 100 84 
8 80 72 
9 92 84 

10 96 76 
11 100 72 
12 96 96 
13 96 88 
14 100 92 
15 Group I 100 88 
16 100 60 
17 100 92 
18 80 80 
19 88 72 
20 96 68 
21 100 92 
22 100 92 
23 88 64 
24 96 84 
25 88 88 
26 92 88 
27 100 68 
28 92 80 
29 100 76 

___ lQ ________________________ 9~-----------------------l~---
3l 96 60 
3 2 68 68 
33 84 64 
3 4 84 84 
3 5 88 8 4 
36 100 9 6 
37 96 88 
38 84 68 
39 Group II 96 92 
40 96 9 2 
41 88 80 
4 2 100 92 
43 100 88 
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Subjects 
Pretest 
Scores 

Posttest 
Scores 

44 92 92 
45 96 80 
46 96 72 
47 100 88 
48 96 84 
49 96 88 
50 96 68 
51 84 60 
52 92 76 
53 100 84 
54 92 72 
55 96 76 
56 88 88 
57 96 92 
58 92 84 
59 96 84 
60 96 84 
61 80 36 
62 100 72 
63 96 68 
64 92 68 
65 100 64 
66 96 72 
67 84 80 
68 96 80 
69 88 60 
70 92 76 
71 Group III 90 56 
7 2 96 80 
73 92 72 
74 100 68 
75 84 76 
76 96 56 
77 84 76 
78 88 84 
79 84 92 
80 72 64 
81 10 0 72 
82 96 92 
8 3 92 6 4 
84 96 88 
85 100 88 
86 92 84 
87 88 72 
88 96 92 
89 96 80 
90 96 68 
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