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CHAPTER I 

INTRODUCTION 

Children's fears, stresses, and anxieties of 

hospitalization, pain, surgery, and death have received 

c on siderable attention in the nursing literature. 

Re searchers have suggested that fears and anxieties of 

children change with a g e and perceptual development. There 

is s upport that f ears become better articulated, more 

varied , an d more realistic as children move from the 1st to 

the 1 2th year o f l i fe. In general, studies reviewed by 

Miller in 1 9 79 f ound that between the a ges of 7 to 12 years, 

children become less af rai d o f the dark , supernatural 

(ghosts and spooks), and animals and more afraid of bodily 

in j ury, death, s c hool, and injury or death of relatives. 

According to Chinn (1979 ), when school-age children 

are exp osed to e nvironmental stimuli that inter f ere with 

the ir physical , social, inner l e arn ing, and thought com

peten c ies , they e xp erience stress a nd po ssib ly dist ress . 

With bo dily i n jury be i ng a major fear fo r the chi l d, t he 

threa t of in t rusive t ype medi cal, surgical, and denta l 

procedures done by phys icians, dentist s , nurs es , and othe r 

medi cal personnel p l a c e the child in a s tress ful situati on 

r equiring some form of respon se o r copin g mechani s m. 

1 



The stress theory of Hans Selye (1950) is helpful in 

understanding the dynamics of a stimulus in a stressful 

situation and the responses of the body to that stimulus. 

Stressors are agents or situations that produce stress-

which is a nonspecific response (biochemical) of the body 

2 

to the demands made upon it. This biochemical body response 

explains why different stressors may cause the same type of 

reaction in an individual (Selye, 1956). Coping mechanisms 

to the stressor also give rise to a variety of responses and 

may be pleasant or unpleasant, helpful or harmful. Harmful, 

unpleasant, or disagreeable responses are labeled by Selye 

(1974) as distress . Desirable responses are labeled as 

adaptive responses and can assist with the development of 

appropriate approaches that can be utilized with the child 

prior to potentially stressful situations. 

Therefore, the major challenge confronting the 

pediatric nurse is to facilitate adaptive responses of 

children to stressful situations . Since play is the most 

natu~al and available means of communication for the child, 

play exper i ences should assist him in coping constructively 

with the realities and stressors in life. Barton (1962) 

suggested that by f ocusing the child's play upon expected 

medical procedures, the child can cope with and overcome 

the barricades of the stressful situation . Since it is the 



nurse's responsibility to inform and support patients in 

regard to medical treatments, it seems obvious that play 

would be the most effective means of communication for the 

nurse to utilize with the child. 

Green (1974) described two types of play techniques. 

The first technique, play therapy, is used by the psychiat

rist with the child who is emotionally disturbed, neurotic, 

or psychotic. The goal of play therapy is to enhance the 

child's insight into his own behavior and feelings. The 

second technique is therapeutic play and can be used by 

the professional nurse with any child and in any situation. 

The goal of therapeutic play is to give the nurse insight 

into the child's needs and feelings without trying to 

explain the child's activities to him. Therapeutic play 

may be of two types (Barton, 1962), that is, play may be 

spontaneous (free) leaving all the initiative to the child 

or it may be situational (controlled). In situational play, 

the nurse familiar with the elements which are stressful 

to the child can set up toys or suggest a specific scene in 

order to provide the opportunity for the child to work out 

his temporary and specific stressful feelings . Since the 

school -age chi ld tends to incorporate his play activity 

into real life situations, situational play activity could 

readily be assimilated into an age-appropriate educational 

program to prepare him fo r dental treatments . 

3 
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Methods for measuring the body's response to stress 

have been developed. These measurements are based on knowl

edge of the effect of situational stress {transitional 

anxiety) on the sympathetic branch of the autonomic nervous 

system (Selye, 1974). Physical indicators reflect wide

spread belief that stress or transitory anxiety always 

involves concomitant physiological activity (Lore, 1966). 

One of the physical indicators found to measure autonomic 

nervous system activity has been that of sweat gland activ

ity. This activity can be measured directly by recording 

palmer skin conductance (Ferreira & Winter, 19637 Lore, 

1966; Rees, 1973; Silverman & Powell, 1944). 

With the aid of Selye's (1974) stress theory, ways of 

measuring the physiological effects of stress in children by 

means of the Palmer Sweat Print Test can be used to evaluate 

nursing interventions such as play activities. The activi

ties may be aimed at facilitating adaptive responses of 

children to stressful situations such as dental treatments 

within a clinical setting . 

Statement of the Problem 

The following question was examined in this study: 

Will situational play activity initiated by the nurse prior 

to dental treatment procedures in the clinical setting alter 



the level of stress which the child experiences immediately 

be f ore the treatment procedure ? 

Justification of the Problem 

5 

Researchers in the social and behavioral sciences have 

been concerned with the humanization of child care services 

since 1943 (Johnson, 1972). Historically, early researchers 

we r e concerned with the effects of illness or hospitaliza

t i on on the child or the family and child emotionally (Blom, 

1 958 ; Er i ckson, 1958b; Prugh, Staub, Sands, Kirschbaum, & 

Linehan, 195 3 ; Vernon, Foley, & Shulman, 1967). 

As early as 1953, Prugh et al. indicated that a lack 

of adequat e p sychological preparation of the child and par

ents supported the n e e d for more widespread educational 

measures designed t o meet t he needs of the ill child. In 

1958, Blom invest i gated chi ldren's reactions to illness and 

treatment p r ocedures al ong with the i mpact upon the family. 

He found that most childr en had difficulty d isting uishing 

suffering from the illness and the trea tme n t done f or cure. 

Both the illness and treatment procedur es created fee lings 

of gui lt and were perceived by the child as pun ishment f or 

wrong doing and bad thoughts . He also discover ed that par

ents frequently viewed illness of the child as punishment 

for their own misdeeds and failures . He proposed that t h e 

crucial aspect for emotional adjustment of the child was 
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preparation for a procedure, which included a balance of 

negative and supportive feelings conveyed to the child by 

the parents. Faced with the situation of illness, the child 

could then grow emotionally by learning to master the 

stressful events. 

In 1967, Vernon et al. published a comprehensive review 

of 200 books and journal articles dealing with theories and 

data related to the psychological effects of illness on the 

child. Only six of the studies reviewed indicated some 

form of clinical experiment where preparation was given to 

children or their parents along with an attempt to determine 

if the communication had a positive outcome. Methodological 

limitations of these studies allowed only tentative conclu

sions about the positive effects of the psychological pre

paration . 

To summarize the literature prior to 1965, researchers 

found that illness created a series of real, imagined, or 

potentially stressful threats for the child. The exact 

nature of the threats depended upon such factors as: 

(1) age and developmental level of the child; (2) previous 

experience of the child with similar threats; (3) amount 

and type of relevant information possessed by the child; 

( 4) amount and type of support by parents. The stressful 

thr e ats were classified into five categories of needs: 

(1) bodily injury in the form of discomfort, pain, 



mutilation, or death; (2) separation from parents and 

absence of trusted adults; (3) fear of the unknown and the 

possibility of surprise; (4) uncertainty about limits and 

expected "acceptable" behavior; and (5) relative loss of 

control, autonomy, and competence. 

In 1975, a 10 year review of past medical, nursing, 

psychiatric, and psychological literature by Visintainer 

and Wolfer revealed only two further experimental inves

tigations on the effects of psychological preparation and 

special supportive care procedures on children's stress 

reactions and adjustment to illness and hospitalization. 

Mahaffey (1965) concentrated preparation and supportive 

efforts on mothers rather than children who were having 

minor surgery. Skipper and Leonard (1968) included data 

regarding the stress effects of illness resulting in 

physiological changes, as well as social and psychological 

reactions . Once again, the provision of information and 

emotional support was directed toward the mother in order 

to reduce the child's stress responses. 

During this same period of time, 1965 to 1975, nurses 

were noted to hold a much more active role in the involve

ment and publication of investigations . However, only a 

few books and journal articles were published on the incor

poration of play therapy and therapeutic play practices in 
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nursing care of children (Barton, 1962; Erickson, 1958a; 

Jolly, 1968; Petrillo, 1968; Wu, 1965). The only investi-

gational study related to play techniques was by Erickson 

(1958a). 

To summarize the literature between the years of 1965 

to 1975, research reflected few practices of psychological 

preparation of the child that had been tested systemati-

cally for their effectiveness. Much of the underlying 

theory appeared to remain obscure or superficial as noted 

in the literature prior to that time. Jolly (1968) stated 

the following: 

Insufficient attention is being paid to one field, 
namely, the emotional outlet available to children 
through play. Play is vital in a child ' s development, 
helping him to deal with the stresses of life and pro
viding a safety-valve f or fears and anxieties which 
might otherwise become overwhelming. Since play is 
essential in ordinary life, it is all the more impor
tant in the abnormal setting of the hospital. (p. 1268) 

In the middle 1970s, there evolved a proliferation of 

infor mation written on play, play therapy, and play tech-

niques . Play had been identified as the main means o f com-

munication for the child (Green, 1974). In general, the 

literature supported the viewpoint that children use play 

as a tool to express themselves, to experiment, and to learn 

about the environment . Play is the natural world of 

children and is an effective method of providinq concrete 

information to the child (Knudson, 1975). Play is a tool 

8 



for learning and helps children cope with stress-

especially in a clinical type atmosphere. Nurses have a 

specific responsibility to diminish their patients' appre

hensions through play (Welch, 1977). 

9 

A multitude of publications have appeared on play with 

interventions to use with children of differ~nt develop

mental levels (David, 1973~ Gohsman & Yunck, 1979; Green, 

1974; Luciano & Shumsky, 1975; Welch, 1977). Unfortunately, 

only a few professionals have analyzed and publicized the 

different methods of interventions such as puppet therapy 

(Cassell & Paul, 196 7) , play interviews (Erickson, 1958a) , 

and filmed modeling (Melamed & Siegel, 1975), and the 

ef f ects of play techniques on the stress and anxiety levels 

of the child. Most studies have analyzed methods of mea

suring stress in t e rms of social and psychological reactions, 

both of which are difficult to measure in the child. A 

fe w s tudies were found that measured stress in the child in 

terms o f physiolog ical reactions or a combination of 

psychologica l and physi olog ical responses (Diebenow, 1977; 

Johnson , 1972 ; Johnson, Kirc h o f f, & Endress, 1975; Rosen

berg & Katcher, 1976; Shapiro, 19 75 ), but the effects of 

play interventions on stress or anxiety levels of the child 

in terms of physiologica l re sponse s are yet to be identified 

in research publications . 



In summary, the reactions of children to illness, 

hospitalization, and medical , surgical, and dental expe

riences are well documented in the literature. The major 

factors that affect those reactions include the child's 
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past experiences to stressful situations, the child's per

ception based on his current developmental level, and the 

parent-child relationship. Play is the main means of com

munication for the child and appears to be an effective 

method for providing the child with concrete information 

about dental procedures, as well as assisting him in coping 

with stressful situations. On the basis of this and other 

information, the question arises as to whether the nurse can • 

effectively relieve stressful experiences by utilizing 

therapeuti c play techniques as communication on an age

appropriate level. Another question arises as to whether 

physiological measurements can be utilized more readily to 

determine the relief of stress by means of play techniques 

within the dental clinic setting, where one does not have 

to deal i n combination with the effects of the stress fac

tors related to the hospitalization process. 

/ 
/ 

Conceptual Framework 

Many factors influenc e the child's ability to cope with 

stress during his process of development . One d ominant 

theme that emerges from the literature and supports the 
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major premise for this investigation is that play activities 

can be utilized as learning tools for the school-age child 

in decreasing stressful situations. The view that something 

is learned by play and games has long been the assumption 

of the "play way'' theory of education (Herron & Sutton

Smith, 1971). Researchers have also identified that ill

n es s , hospi talization, pain, and surgical, dental, and 

medical procedures are stress producing factors to the child 

withi n the hospital or clinic setting. Erik Erikson's 

(1963) t heory that play for the child is a function of the 

ego--an at t e mpt t o s ynchronize bodily and social processes 

with the s elf --provi des the e xplanation for the preceding 

premise . 

Er ikson (1 963) s uggested t hat play is particularly 

important in the c hild 's developme n t and is one of his major 

ego functions . The ego i s as s ume d t o be a ps y chological 

configur atio n comprised o f and controlling conscious 

actions --the synthesis and i nteg r at i on o f pas t experience 

with the tasks confronting the chi l d i n his percep tua l 

cognitive field in the present . 

For Erikson (1963), play usually involv es three ma j or 

dimensions : (1) the content and configuration of its parts 

which create the underlying theme; (2) the verbal and non

verbal communicative components; and (3) the modes of termina 

tion or play disruption . Play deals with life exper iences 



which the child attempts to repeat, master, or negate in 

order to organize his inner world in relation to his outer 

world. Play further involves self-teaching and self

healing. The child uses play to make up for defeat, suf-

fering, fear, frustration, stress, and anxiety. "Playing 

12 

it out" is a common expression for this form of behavior. 

Play activity becomes the child's means of reasoning and 

permits him to free himself from the ego boundaries of time, 

space, and reality--yet remain in a reality orientation. 

In other words, play is the egots acceptable tool for self

expression. For Erikson (1963), the playing child has the 

capability of advancing toward new mastery and new develop

mental stages. 

The school-age child, roughly between the ages of 7 

to 11 years, enters what Erikson (.1968) called the "world 

of skills and tools." The child realizes that he needs to 

find a place among those his own age, because he is neither 

capable nor invited to take part in the realm occupied by 

adults . Consequently , he directs all of his energies toward 

working on those social problems that he can successfully 

ma ster . The polarity of this phase, as Erikson (1968) 

phrases it, is a sense of industry versus a sense of inferi

ority . On the one side, there is an increasing energy to 

invest all possible effort in producing . Opposing this is 
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the ever present pull toward a previous level of lesser 

production. The fear of the latter is also supported by the 

very fact that he is still a child and this also tends to 

further instill feelings of inferiority. The child tends 

to resolve those fears by diligently taking all opportuni

ties to learn by doing and experimenting with the rudimen

tary skills required by his culture. 

In his play , the school-age child relies much upon the 

social aspects and he incorporates into play activities 

real-life situations. Sex is not necessarily the content 

of play , and the two sexes tend to segregate into separate 

play habits, although, upon occasion boys and girls enter 

into each other's world. Nevertheless, the basic modalities 

related to psychosocial sex roles ultimately determine the 

major preoccupation of the child's play (Erikson, 1963). 

Erikson (1968 ) further e laborated on the fact that during 

stressful situations, the child chooses for his dramatiza

tions play mater ial which is available in the culture and 

manageable for his age . What is manageable depends upon 

his power of coordination and level of maturation. 

According to Erikson (1963), fear, stress , and anxiety 

in childhood are so closely related that they are i ndis 

tinguishable. The child , because of his immature equipment, 

has no way of differentiating between inner and outer, real 
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or imagined dangers. He has yet to learn this, and as he 

l e arns, he needs the adult's reassuring instruction and 

assistance. Insofar as the child fails to be convinced by 

t he adult ' s reasoning, a panicky sense of vague catastrophe 

(ego-involved fearful state) remains an ever ready poten

tiality. A child has a right, then, to develop stress or 

anxiety when he is afraid, even as he has a right to have 

" c h ildish " fears until guidance has helped him, step-by

s t e p , to develop judg ement and mastery. 

Assumpti·ans 

The following assumptions were considered basic to 

thi s study : 

1 . P lay is consider e d t he. natural means of communication 

fo r the chi l d . 

2. The c hild uti li ze s play mater i als that are available in 

his c ulture a nd ma na geable f or his a ge. 

3 . Illnes s a nd t r eatments are of t e n poorly understood by 

the child . 

Hypothesis 

To carry out the purpose of this s t udy, t he f o llowing 

hypothesis will be tested: 

School-age children, 7 through 10 years of age, who 

r e ceive situational play activity prior to dental 
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treatments in a clinic setting will have significantly 

lower levels of stress than those school-age children, 

7 through 10 years of age, who do not receive situa

tional play activity prior to dental treatments in a 

clinic setting. 

Definition of Terms 

For the purpose of this study, the following terms 

were defined: 

1. Clinic setting--a dental clinic located in a hospital 

setting (specializing in the care of children) where 

children were brought by a parent for the purpose of 

receiving dental treatments directed toward the preven

tion or diagnosis of tooth or gum problems. 

2 . Control group--children from the ages of 7 through 10 

years selected for the sample of this investigation and 

receiving a short explanation and no situational play 

activity prior to dental treatments in the clinic 

setting . 

3 . Dental treatment--a s pecial short-term physician 

activity carried out in the clinic setting in a special 

room designated for that purpose, and directed toward 

the prevention or diagnosis of tooth or gum problems. 

The specific procedures included teeth cleaning, dental 

X rays, and an oral examination. 
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4. Experimental group--children from the age of 7 through 

10 years selected for the sample of this investigation 

and receiving situational play activity prior to dental 

treatments in the clinic setting. 

5. Fear--an emotional response to a real or imaginary 

threat (Rees, 1973). Fear is considered a stressor 

(Munday, 1976). 

6. Nurse--a graduate of an educational program in nursing 

that offers a diploma, an associate of science degree~ 

or a bachelor of science degree, and who has a current 

permit and/or license by the state in which he/she is 

practicing. 

7 . School-age child--a child of either sex between the ages 

of 6 and 12 years (Chinn, 1979). For purposes of this 

study, the term refers to any child between the ages of 

7 and 10 years admitted to the specific clinic setting 

where the investigation took place. 

8 . Situational play activity--play activity controlled by 

the nurse and used with school-age children in the 

clinic setting prior to dental treatments. The nurse 

set up dental equipment utilized for dental treatment 

procedures , explained and demonstrated the procedure, 

and allowed the child to play and practice with the 

equipment on a teaching doll in her presence . 
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9. Stress--a nonspecific response of the body (involving 

changes in the autonomic nervous system) to situational 

demands made upon it or the common result of exposure 

to any stimulus (Selye, 1974) as measured by the 

Palmer Sweat Print (PSP). For purposes of this study, 

stress and transitory anxiety were utilized synony

mously. 

10. Transitory anxiety--a temporary ~~ego-involved" or 

fearful state which has been induced by situational 

factors and always involves changes in autonomic ner

vous system activity (Lore, 1966). Transitory anxiety 

is considered a stressor (Munday, 1976). 

Limitations 

The following limitations were considered basic for 

this study : 

1 . A convenience sample from only one clinic setting was 

used in this investigation which precluded the gen

eralization of the findings beyond the sample units. 

2 . The child ' s perception of dentists and nurses based on 

his past e x perience was not evaluated . 

Summary 

Professional nurses are f requently involved with 

children who experience stressful situations such as medical 
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or dental treatments in the clinic setting. This is an 

opportunity and challenge for the nurse to facilitate 

adaptive responses in children to those stressful expe

riences. School-age children have physical, cognitive, and 

psychosocial competencies that characterize their ability 

to respond to stress. Theories of growth and development 

assist with the understanding of those competencies. These 

developmental competencies are discussed in more detail in 

Chapter 2, along with the situations that cause physiologi

cal and psychological stress in school-age children. 

Included is a review of play and play activities than can 

be applied by the nurse as tools of learning to assist chil

dren in adapting to stressful events such as treatment pro

cedures . The situational play activity served as a basis 

for the implementation of this study. Situational play was 

used with the experimental group of children to determine 

if play decreases stress prior to dental treatments. 

Chapte r 3 describes the me thodology used for the collection 

and treatment of data. A detailed description of the 

physiological tool employed in the study for the collection 

of palmer sweat stress measurements is included. The 

results and interpretations of the stress measurements made 

on the children are described in Chapter 4. Chapter 5 gives 

direction for future study based on the findings of this 

investigation . 



CHAPTER 2 

REVIEW OF LITERATURE 

The focus of this study was the implementation of 

situational play activity in school-age children ages 7 

through :10 years prior to stressful treatment procedures. 

Guidance for this task was found in a wealth of theory and 

research writings in child development. Stress levels were 

tested using the Palmer Sweat Prints before and after dental 

treatment procedures to determine if differences existed 

between children receiving the situational play activity 

and children not receiving the play activity. Guidance for 

this task was more difficult because of the limited amount 

of research found that tested stress levels in relation to 

preparatory information given to children. Past research 

related to stress levels in children was generally focused 

on the effects of hospitalization or illness. Interven-

tions were usually directed at the parents rather than the 

children . However, some recent research related to stress 

and various forms of verbal information given to children 

prior to denta l treatme nt has been found in the literature. 

The first section of this chapter includes theories 

related to g rowth and developmenta l tasks of school-age 

19 



20 

children. Erikson's (1950) theory is emphasized because he 

was the first to recognize the interaction between the 

individual and culture as a contributor to personal growth. 

In the following section, an overview of the physical, cog-

nitive, and psychosocial developmental competencies of 

school-age children is presented. Next, the major concepts 

of stress and stress producing factors are discussed along 

with the physiological measurements of stress. Finally, 

play is reviewed as a tool of learning that can be utilized 

by the professional nurse with children for facilitating 

adaptation to stressful events such as treatment procedures. 

Theories of Growth and Development 
in School-Age Children 

The analysis of developmental stages in man can be 

traced back to the ancient Greeks, but Sigmund Freud formu-

lated the first meaningful stage theory (Luthans, 1973). 

He has been credited with the origination of concepts 

related to the unconscious mind, defense mechanisms, and 

the psychosexual stages of development. He identified the 

underlying motivation for human behavior at all ages to be 

sexuality and termed it the libido. According to Freud 

(1962), school-age children (6 or 7 years of age) turn 

their attention from sexuality because of the futility seen 

i n pursuing incestual wishes for the opposite parent and 
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because of the anxieties and fears of losing parental love. 

Freud (1962) identified these years as the latency period 

because of this controlled and repressed sexual drive. 

Children become intent with the tasks of socialization 

which include those things learned at school and the ref1ne

rnent of roles and role relationships. Children use defense 

mechanisms such as isolation of thought, reaction formation, 

and compulsive rituals (i.e., stepping on cracks) to aid in 

the process of self-control. It is during .this period of 

time that the superego develops as children continue to 

identify with the sex-appropriate parent (Lidz, 1976). 

In recent years, many aspects of Freud's theory have 

been rejected. However, the concepts of children's identi

ficat ion with their parents and internalization of parental 

standards have remained influential. 

Erikson (1963) identified eight psychosocial stages of 

deve lopment. Each of these stages has a central task to be 

resolved and a pos itive or negative outcome of the crisis 

involved. Positive resolution lays a favorable foundation 

for progression to the subsequent stage, while negat i ve 

resolution makes later devel opment more difficult. In none 

of the stages is the central task resolved totally and for

ever ; good adjustment consists of developing the favorable 

al ternative so that it predominates over the unfavorable 
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one. According to Erikson (1968), school-age children from 

the ages of 7 to 11 years who successfully attain the abil

ity to initiate acceptable goals and to persevere in 

attempts to reach them are in good stead for entering this 

period. The central task identified by Erikson (1963) for 

this period is a sense of industry rather than a sense of 

inferiority. School-age children use the physical, cog

nitive, and social skills attained in the preschool phase, 

and turn their attention to learning what must be known in 

p reparation for success in the adult world of skills and 

tasks. Setting aside former explorations of fantasy and 

preoccupati on with the fami ly, children now focus on reality 

and t he l arger social sphe re of peers and other adults. 

There is much for school-age children to learn; reading, 

writing, mathematics, history, geography, science, the 

rudiments of rel igion a nd politics, social roles, and the 

social and physical skills required for dealing successfully 

with the realities of the almost-adult world in which they 

operate are just a few of the required learning tasks 

(Scipien, Barnard, Chard, Howe, & Phillips, 1979). School

age children work incessantly on body , muscular, and per

ceptive skills as well as on a growing knowledge of the 

world which becomes increasingly important to them. A 

sense of accomplishment for having done well , being the 
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strongest, best, wittiest, or fastest are the successes for 

which they strive (Maier, 1969). Children who find their 

abilities inadequate become discouraged in the development 

of industriousness and may conceptualize themselves as 

inferior (Erikson, 1968). According to Erikson (1968), 

"Many a child's development is disrupted when family life 

may not have prepared him for school life or when school 

life may have failed to sustain the promises of earlier 

stages" (p. 124). 

Eriksonian theory has been criticized because of the 

difficulty in operationalizing the basic postulates so that 

they can be confirmed or refuted by the use of the scien

tific method (Scipien et al., 1979). Nevertheless, his 

theory has been applied to many disciplines, such as psy

chology, sociology, and nursing during the past 20 to 30 

years . After all, Erikson was the first to present human 

development as inseparably interrelated with culture and 

physical growth within the realm of the psychology of the 

growing person . 

Piaget's theory (Piaget & InhelC.er, 1969) , like 

Freud's and Erikson's, is a stage theory. It presents cog

nitive development as undergoing qualitative change from one 

period of childhood to another . Piagetian theory is more 

difficult to understand because he approached his work with 

concepts and specialized language that many behavioral 



scientists are unfamiliar with (Scipien et al., 1979). 

Therefore, the material presented is a brief and highly 

simplified overview of Piaget•s theory. 

To Piaget (1965), intellectual functions provide the 

core of all human activity. The story of intellectual 

development is also the story of personality formation. 

Intellectual processes provide direction by organizing and 

i ntegrat i ng the f unctions of the human personality (Maier, 

1969). Schiamberg (1970) stated that according to Piaget, 

the mot ive for children •s learning is to gain mastery or 

compe t e n ce in re l ation to the environment. Piaget•s 
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(Piage t & Inhelder, 1969) second stage of cognitive develop

ment is presented in t wo substage periods running from the 

a ges of 2 to 7 a n d then f rom 7 to 11 years. During the 

school - age per i od f rom the a ge s of 7 to 11, cognitive 

development p r o ceeds t h rough the stage of concrete opera

tional thought . Operational thought re f ers to the mental 

capacity to o r der and re l ate e xperience to an organizational 

who l e (Piaget & Inhe lder, 1 96 9) . Chi ldr e n gradually ove r

come egocentrism; in other words, they become able to t ake 

anothe r person ' s point o f view instead of belie v i nq tha t 

thei r own experie nces are universa l a nd t ha t even strange r s 

should know persons and events referred bo by them i n c on

versation . They also g r adually overcome t h e propen sity to 



center, which is the tendency to see more than one quality 

of any feature. They master the concepts of reversibility 

and conservation. Reversibility refers to the ability to 

conceptualize so that a completed process can also be per

formed in the reverse order and the materials involved are 

returned to their initial condition. Conservation refers 
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to the ability to understand that a thing is essentially the 

same even though its shape or arrangement is altered 

(Scipien et al., 1979). During the period of concrete oper-

ations, children become skilled at classifying objects by 

any of their several characteristics. However, they do not 

attain a fully adult quality of thinking until the last 

stage of cognitive development which is termed the formal 

operations period (Piaget & Inhelder, 1969). 

Piagetian theory deals only with the development of 

thought, and nursing has not found his work as broadly 

applicable to children's health care as the other theories 

that deal with wider areas of development and behavior 

(Scipien et al., 1979). However, Piaget has produced the 

largest body of theoretical and observational literature 

about children's thinking presently in existence. His 

formu lations suggest a great many ways in which concepts 

about children's health care experiences might be better 

understood . 



In contrast to the preceding theories, Sears (Sears, 

Macoby , & Levin, 1957) has developed a learning theory 

whereby the developmental process is not divided into 
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s tages. Instead, behavior is viewed as an outcome of learn-

ing and the learning process is considered to be the same 

a t a ll ages. Learning is noted to take place by associa

ti on. Child r e n initially respond to the environment in 

r a ndom way s c onsistent with their developmental capabili

ties (phy si cal , cognitive, and so f orth), and the rewards 

and pun ishment s that result from this action influence sub

sequent behavior. Acts whi ch bring pleasure are retained 

in the be ha vior repertory and are repeated in similar situa

tions while behavior which results in punishment, frustra

tion, or pain t e nds t o be disconti n ued (Scipien et al., 

1 9 79) . 

Sea r s et a l. (195 7) v iewed child deve lopment primarily 

as a mirror o f child- rearing p racti ces built on innate 

d rives which are modifi ed by t h e child's s ocializ i ng env i

ron men t . These inna te d r ives gradually become t he secon

da r y motivational d r i ve s and a r e po t entially str onqer t h an 

the innat e drive s . The secondar y motivationa l drives 

determine indiv i d ua l s ' behavior patte rn s . These soc ia l ly 

acquired motivat ional systems determine the de velopmen t o f 

internal desires fo r a ction a nd the control of them. Young 
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infants start behaving in the direction toward which 

p are ntal control steers t hem. Later on, the y enact this 

parental control throug h identification. Identification 

becomes another motivational system which drives them to 

behave as expected. To conclude, Sears' theory can be 

summarized as the totality of children's behavior; as they 

beh ave, they develop. In turn, their behavior is the pro

duc t of the immediate social experiences of being reared. 

Sears thought that child development is the visible product 

of t he parental child-re aring efforts (Maier, 1969). 

Sear s has been criticized by developrnentalists for 

dealing too simpl i stically and atomistically with isolated 

aspects of behavi or rather than with the ••whole child" 

(Scipi e n et al. , 1979). Howeve r, there is little doubt that 

learning by a ssoc i ation and the effects of reward and pun

ishment are maj or parts o f child rearing and socialization. 

Also, the rese arch done by learn ing theorists has tradi

tionally lent itself approp riately to i nves tigational 

designs that can be readily applied t o theory construction 

(Scipien et al ., 1979) . 

Each of the theories presented embodies a dyna mic 

system of its own . At the same time, each supp lement s the 

other and together are essentially congruent . I n the final 

analysis and for purposes of this paper , Erikson (1950 ) 



probably stands out above the others because he visualized 

the individual united in biological, psychological, and 

social forces. To quote Erikson, "a human being, thus, is 

at all times an organism, an ego, and a member of society 

and is involved in all three processes of organization" 

(Erikson, 1950, p. 32). 

Physical, Cognitive, and Psychosocial Competencies 
of School-Age Children 

Building upon Erikson's (1950) and Piaget•s (1965) 

conceptualization of man, further expansion is necessary 
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iri those specific areas of physical, cognitive, and psycho-

social competencies for viewing children's development dur-

ing the school-age period. 

Children's physical growth and development follow an 

orderly, predictable process (Scipien et al., 1979). The 

neurologi cal system of school-age children continues grad-

ually to grow and develop in functional ability. By age 

seven years, the brain weighs 1,200 grams and is 9/lOs of 

the adult size of 1,350 grams which is reached shortly 

after puberty (Lowrey, 1978). By this same year, children 

should develop full capacity to perform all gross and fine 

motor tasks with an adult-like level of coordination. Chil-

dren's handedness should be established by the time they 

enter school . Early during the sixth year, they should be 
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able to write letters of the alphabet and be able to draw a 

figure of a man with at least six distinct body parts 

(Chinn, 1979). Certain neurological mechanisms may grad-

ually mature during the school years permitting most chil

dren to engage in quiet activities for longer periods of 

time (Swarman, 1978) . 

Full capacity to imitate sounds linguistically develops 

during these years. Children possess full articulation 

capacity and full auditory-mental-speech-visual capacity. 

The child's ability to listen and make associations with 

incoming auditory stimuli is fully mature. Visual capacity 

should reach optimal function by six or seven years; periph

eral vision should be fully developed; acuity should be at 

a maximum level of development. Children should be able to 

a s sociate incoming visual stimuli with past and present 

mental i mages. Full developmental potential through use and 

p r a ctice is a task of later years (Chinn, 1979). The devel

opment of tactile sensation is completed early in life and 

young c h ild r e n are c apable of d istinguishing tastes but 

full developme nt i s depe ndent on continued experiences 

(Wiec zorek & Na tapoff, 1 981 ). 

The tissues of the respiratory s y stem achi eve maturity; 

differences in lung capacity are a f uncti on of body size dur

ing this period (Chinn , 1979) . The diges t ive proces s i s 
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almost fully mature by six years of age with all digestive 

enzymes present and functioning effectively (Wieczorek & 

Natapoff, 1981). The years from 6 to 10 are important ones 

for dentition. Primary teeth are lost and permanent teeth 

begin to erupt. Children become dexterous enough to ade

quately learn to brush their teeth between seven and nine 

years of age (Brown & Murphy, 1981). Farnan (1977) reported 

that 80% of children between 7 and 10 years suffer from 

dental disease--primarily caries--in their newly acquired 

teeth. Less than half of these children receive regular 

dental care. 

Endocrine control of homeostasis and the ability to 

respond to stress gradually increase during the school-age 

period (Chinn, 1979). Ferreira and Winter (1965) studied

large samples of both males and females from ages 6 months 

to 80 years and found that autonomic sweating increased 

from birth to seven or eight years and then beqan to slowly 

decrease . Females were found to be heavier sweaters than 

males. According to Chinn (1979), all endocrine functions 

except those regulating reproduction approach adult 

capacity . The renal and circulatory functions that are 

regulated by endocrine control mature in proportion to endo

crine maturity (Chi nn, 1979) . Immunological functions of 

the body are at their peak during the late school-age period 



and early adolescence. As structures exposed to infection 

enlarge and gain maturity in composition, danger from 

infection decreases significantly (Wieczorek & Natapoff, 

1981). Complications arising from minor infection are 

seldom encountered because the lymphatic system becomes 

effective in localizing infection processes (Chinn, 1979). 
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The skin gains structural maturity and approaches 

adult appearance and texture. Sebum and eccrine sweat 

production remains minimal throughout the school-age years. 

The ability of these glands to respond to temperature and 

emotional stimuli increases only slightly (Chinn, 1979). 

The most dramatic physiological events during the 

school-age years occur in the musculoskeletal system. While 

growth in not as rapid as in infancy or adolescence, it is 

relatively gradual and constant during this period. The 

growth of adipose tissue begins to accelerate and children 

gain girth as well as height and weight (Chinn, 1979). 

Physical strength of boys and girls is about equal although 

cultural expectations dictate how this strength is used 

(Wie czorek & Natapoff , 1981). Bone growth gradually 

replaces cartilage with narrowing of epiphyseal centers. 

Skeleta l maturity is less advanced for whites than blacks 

and children in the United States mature more rapidly than 

children from the same racial group living in other coun

tries (Skeletal Maturity, 1975) . 
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For purposes of this paper, cognitive development also 

includes development of conscience and morality, learning 

capacity, and those factors that influence learning per

formance. The school-age period is a time of rapid intel

lectual growth. Six and seven year old children enter this 

stage of development viewed by Piaget (Piaget & Inhelder, 

1969) in concrete terms of the "here and now." Their think

ing becomes operational. They must learn many facts about 

the outside world, must formulate these facts into concepts 

which are usable in different situations, and must learn to 

tune in on how others think and feel. This learning 

requires a more mature level of cognition than that which 

was relied upon by the preschooler (Wieczorek & Natapoff, 

19 81) . 

Piaget and Inhelder's (1969) studies of cognitive 

g rowth have explained much about how and why children learn 

and how intellectual processes develop. Gradually at about 

the age of seven years, children begin to move into the 

period when perceptions are dominated by intellectual 

operations . These operations (the ability to order and 

relate experience to an organized whole) begin to occur 

within a framewo rk of relationships that make possible the 

mobility of thinking (Chinn, 1979). In other words, chil

dren from seven to adolescence are able to f orm lasting 
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concepts, can change focus from one perceptual aspect of an 

object to contemplate both part and whole together, can con

serve transformations in size, shape, and volume, can 

reverse their thinking and go back to the beginning of a 

given sequence, and can classify objects into hierarchical 

classes showing an ability to understand the idea of class 

inclusion. Children's thinking remains dominated by ideas 

and objects from the real world, but they cannot form mental 

hypotheses based on abstract ideas. Not until adolescence 

will they be able to intelligently view the world in 

abstract terms (Ginsburg & Opper, 1969). Piaget (1965) 

repeatedly mentioned the importance of providing learning 

experiences that allow school-age children to explore. If 

they have developed the necessary mental structures, then 

learning experiences become crucial to facilitate develop

ment of thinking. Children should be able to discuss things 

from among various experiences in order to form ideas based 

on the maturation of cognitive structures (Wieczorek & 

Natapoff , 1981) . 

Another major task of the school-age period is the 

development of a conscience--the internalized ability to 

tell right f rom wrong. Horizons expand and children begin 

to fun ction as group members. A type of social conscious

ness g rows and is later replaced by an internalized set of 
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values (Wieczorek & Natapoff, 1981). Freud (1950) and 

Eri kson (1950) thought that this process begin s when chil

dren identify with the appropriate parent and begin to expe

rience guilt. Piaget (1965) saw moral development originat

ing out of peer experiences with a desire for order and 

approval from adults. This development follows a definite 

sequence and depends both upon social influences and cogni

tive maturation. From about 7 to 11 years, children begin 

t o learn rules but see them as fixed and unchangeable. In 

o ther words, a rule is sacred because it is traditional and 

bring s order to the world. Gradually, children begin to 

c on s i der intention as well as social factors. Kohlberg 

(197 6 ) also based a theory of moral development on cognitive 

matura ti on , but differed from Piaget in that he viewed the 

devel opment of rule orientation as simply a desire of chil

dren no t t o be pun ished. According to Mussen, Conger, and 

Kagan (1979 ) , cons c i ence a nd moral development are not 

solely a fun ction of cognitive maturation. While children's 

cog n i tive development makes them aware o f moral values, 

adherence to these values depe nds on oth er f ac t ors--part i cu

lar ly parental identification . Th e s t andar ds o f parents and 

the na t u r e o f p a rent - c h ild relationships p l ay c r uc i al r oles 

i n determining whether children's developing cons c iences 

will be weak, n o rmal , or o verly punitive . 
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Bruner (1971) has been a leader in developing ideas 

regarding the nature of learning and the role of the envi

ronment as factors that influence the performance of learn

ing. He viewed the growth of the mind and the ability to 

learn as functions of the culture in which children live 

and grow. The limits of growth depend on how the culture 

assists children to use their intellectual potential. The 

culture provides this growth-provoking stimulation by pro

viding amplification systems (senses, thought processes, 

logic processes) by which human beings can link themselves. 

The modern society has chosen the setting of the school to 

accomplish this function for children over the age of six 

years. It has further assigned the school with the specific 

fun ction of converting knowledge and skill into more sym

bolic, abstract, and verbal forms. For Bruner (1971), it 

is the processing of information that yields the signifi

cance of the learning experience and not the receipt of 

information . Some of the factors that influence learning 

performance were presented by Chinn (1979). 

1 . The capacity of the children's sense organs (vision, 

hearing, tasting , smelling , touching) are vital factors 

in the ability to learn. 

2 . The relationships between children's state o f health 

or well-being and the capacity to learn is poorly 
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understood. However, it is assumed that a serious state 

of illness or physical malfunctioning can be detrimental 

to the ability to concentrate. 

3. The level of intelligence with which children are 

endowed and the environmental factors that influence 

the development of intelligence determines the effec

tiveness of learning. 

4. Environmental opportunities for learning and the nature 

of those experiences greatly influence children's learn

ing abilities. 

5. Emotional and personality factors play a significant 

role in the learning performance of children. 

Since school-age children can begin to form lasting 

concepts, understand higher-order mental processes, and put 

ideas into a framework or cohesive whole, they can profit 

from learning experiences and education related to health 

and the human body. Nurses can take advantage of this new 

learning capacity and children's natural interest in biology 

to teach about health and related procedures (Wieczorek & 

Natapoff , 1981) . 

Probably the most predominant feature of the school-age 

years is the change in the socialization focus of childhood. 

Whereas influence of the family predominated in formulating 

previous social interactions, the world of school , teachers 
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and peers becomes a predominant influence on social behavior 

at this time (Chinn, 1979) . Children at age seven years 

begin to realize that there is a need to find a place among 

those of their own age because they are still not capable 

of competing in the realm occupied by adults. Consequently, 

they delve diligently into all opportunities to learn by 

doing. As children learn to wield the symbols and tools of 

the culture, they seem to understand that this sort of 

learning will help them to become more themselves. Children 

come to recognize that they must eventually break with 

accustomed family life (Erikson, 1963). Child-parent rela

tionships evolve to a realistic level of dependence in those 

areas where dependency is still necessary, while in other 

areas, children tend to relate with parents and other adults 

on a more equal basis. Since children see parents as repre

sentatives of the society in which they must operate, they 

begin to measure them against other representatives, such 

as teachers, friends of parents, and parents of friends. 

Children may shift their ideals and personal dedication to 

anyone or a combination of adult roles. They will identify 

with those aspects of people which are more meaningful to 

them without considering the total personality of the 

individual with whom they are identifying (Erikson, 1968). 

The world of peers assumes a position of equal or more 

importance than that of adults. School-age children are 
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influenced by peers in play, dress, hobbies, and language 

(McFarlane, Whitson, & Hartley, 1980). Peers are needed for 

self-esteem and serve as criteria for measurement of success 

or failure (Erikson, 1963). The standards of the peer group 

become vitally important and all efforts are made to con-

form. In order to succeed, children must find ways to cope 

and conform to the new standards; success may be judged more 

harshly among peers than previously among the family group 

(Chinn, 1979). Interestingly, siblings are no longer com

petitors unless they are also members of the same peer age 

group (Erikson, 1963). 

School influences every aspect of children's 

development. Achievement in academics and motor skills 

strengthens their sense of industry. They learn to work 

and play with children of different races, socioeconomic 

classes, and ethnic groups; they observe and interact with 

adults other than parents (McFarlane et al., 1980). Both 

school attendance and teachers affect the way that children 

feel about themselves, their abilities, their responses to 

peers, and their ultimate intellectual and affective learn

ing . School - age children are forced to rely on themselves 

as never done previously; they find themselves exposed to 

an increasing amount of stimuli which must be processed 

( Tieczorek & Natapoff , 1981). Bandura (1977), who has 
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studied children and schools intensively, thought that 

teachers profoundly influencehow children view school and 

this viewpoint is a determinant of achievement and self

esteem. He further stated that effective elementary 

teachers, who are warm, supportive, and in a position of 

control, have the opportunity to aid in learning and influ

ence the behavior of school-age children. 

As children develop, society seems to become more and 

more concerned with admitting them on an equal basis. 

Schools, churches, and youth organizations encourage them 

toward more advanced participation (Erikson, 1963). Chil

dren's pursuits are clearly segregated according to simi

larities including socioeconomic class, religion, and 

intellect (McFarlane et al., 1980). A hierarchy emerges 

with leaders and followers rigidly determined and relatively 

stable over tWE (Wieczorek & Natapoff, 1981). These groups 

serve many purposes but essentially reflect competitive 

rather than autonomous strivings (Erikson, 1968). According 

to Chinn (1979), the degree to which children are able to 

fit in socially, to make the adjustment to learn to cope, 

and to receive satisfaction from the group is a powerful 

determinant of healthy socialization. Erikson (1963) 

stressed that many of the individual's later attitudes 

toward work and work habits can be traced to the degree of 
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a successful sense of industry which was fostered during the 

school-age period. 

As children enter the school years, their play takes 

on new dimensions that reflect this new stage of physical, 

cognitive, and psychosocial development. Play involves 

increased physical skill, intellectual skill, and fantasy, 

as well as the evolvement of a sense of team or club spirit 

(Whaley & Wong, 1982). Erikson (1963) viewed play as an act 

of the ego, an attempt to synchronize bodily and social 

processes with the self. He placed emphasis on the ego's 

need to master various areas of life and especially those 

in which children find "the self, the body, and the social 

role wanting and trailing" (pp. 184-185). In other words, 

play activity becomes the means of reasoning and permits 

children to free themselves from the ego boundaries of time, 

space, and reality, yet remain in a reality orientation. 

Whaley and Wong (1982) further expanded on this dimension 

by indicating that play affords school-age children the 

means to acquire representational (ego) mastery over the 

self, the environment, and others. Through play children 

can be as big, powerful, and skillful as the imagination 

will allow ; they attain vicarious mastery and power over 

whomever and whatever they choose. Children need to feel 

in control in their play . 



Piaget (1965) has stressed that play and conversation 

for school-age children are no longer the primary means of 

self-expression as noted in previous years. Instead, they 

become the media for understanding the physical and social 

worlds. School-age children rely much upon the physical 

and social aspects of play and incorporate into play 

activity real life situations (Erikson, 1963). 
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The need for conformity, rules, and rituals are 

strongly manifested in the activities and games that are so 

important to school-age children. The games played are 

often fixed and have unvarying rules that may be bizarre and 

extraordinarily rigid (Whaley & Wong, 1982). Team games and 

sports become part of their lifestyle. They learn to sub

ordinate personal goals to goals of the group7 they learn 

about the nature of competition and the importance of win

ning (McFarlane et al., 1980). In addition, school children 

need the opportunity to use large muscles in exuberant 

outdoor play; they need space to exercise and to work off 

tension, frustrati on, and hostility (Whaley & Wong, 1982). 

Other ritualistic activities of the school-age culture 

include clubs, secret societies, hobbies, and collections. 

Collections include stamps, insects, records, shells, and 

dolls --they often constitute odd assortments of unrelated 

objects in disorganized piles (Herron & Sutton-Smith, 1971; 
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McFarlane et al., 1980; Whaley & Wong, 1982). Riddles tend 

to permeate ritualistic behavior and language noted in such 

chants and taunts as "Johnny's mad and I am glad" or "Step 

on a crack, break your mother's back" (Herron and Sutton

Smith, 1971; Whaley & Wong, 1982). 

In a review of literature, Herron and Sutton-Smith 

(1971) found that although there was a great variety of play 

activities characteristic of the school age period, there 

was a lesser need for play materials than in earlier years. 

There is a gradual decrease in make-believe play and an 

increase in creative play such as drawing, construction, and 

so forth. Children become interested in pets, reading, and 

attending motion pictures. Doll play was found to be most 

popular between the ages of 7 to 10 years, with a climax 

between 8 and 9 years. Both sexes preferred adult dolls to 

those representing babies or children. In essence, play 

continues to be the "work" of children throughout the 

school -age period (Whaley & Wong, 1982). Play has the 

unique power for building body control and interpersonal 

relations; it provides a base for language, learning, and 

investigation . Play teaches children much about themselves 

and their growing world (Caplan & Caplan, 1973). 

In summary, school-age children are not new creations 

at the age of seven years . Instead, their growth and devel

opment reflects an accumulation of experiences s i nce birth. 
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Children's abilities to process clues from the environment 

i n crease with age as does exposure to the environment 

itself. Perception is based on children's ability to pick 

up these clues and interpret the incoming stimuli by utiliz-

ing the five senses and other functions of the nervous sys-

tern. Other factors involved in this interpretation include 

personality, cognitive tools, physical skills, social skills, 

play, and conscience and moral development. Concepts about 

the self and the larger world, fears and stresses, and lan-

guage development are some of the powerful influences of 

thought. The end result is each child's individual inter-

pretation of events and the environment surrounding him 

(Wieczorek & Natapoff, 1981). 

Stress and Physiological Measurements 
of Stress 

Wi th the rev iew of developmental competencies completed, 

i t i s possible to determine those situations that may be 

stre s sful psycho logically or physiologically to school-age 

children . According to Selye (1976), stress is a nonspe

cifi c response of the bo dy (ple a san t or unpleasant) to the 

demands of a stresso r (causative a gent or situation) which 

is experienced by the child or adult. The stres s or causes 

the body to respond or cope with the demand (change or 

threat) that the stressor represents . The re sponse o f the 

body to stressors is influenced by inner conditioning 
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factors (heredity, knowledge, past experience) and outer 

conditioning factors (climate, drugs, diet). A group of 

individuals may have a variety of reactions to the same 

stressor or a variety of stressors may cause the same 

reaction in different individuals. Stress may be pleasant 

or unpleasant, helpful or harmful. Selye (1976) described 

harmful or unpleasant stress as distress. However, he 

indicated that it is immaterial whether the agent or situa

tion faced is pleasant or unpleasant. All that counts is 

the intensity of the demand for readjustment or adaptation. 

Selye (1976) further explained that stress causes certain 

changes in the structure and chemical composition of the 

body which can be accurately appraised. Some of these 

changes are merely signs of damage; other changes are mani

festations of the body's adaptive reactions or mechanisms 

of defense against stress. The nervous system and endocrine 

system play particularly important roles in maintaining 

resistance during stress. They help keep the structure of 

the body steady despite exposures to stressor agents, such 

as nervous tension , infections, and so forth. This steady 

state is known as homeostasis. Nevertheless, every biologi

cal activity or reaction leaves some irreversible chemical 

scars . Selye described childhood as a period that generates 

a characteristically low resistance to stress and requires 
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excessive responses to any kind of stimulus. As children 

gradually move into adulthood, adaptation to most commonly 

encountered agents has occurred and resistance is increased. 

Physiological measurements have been used to indicate 

the degree of stress in school-age children. These measure

ments are based on knowledge of situational stress on the 

sympathetic branch of the autonomic nervous system (Selye, 

1974). Physical indicators found to measure autonomic ner

vous system activity include the following: 

1. Sweat gland activity (Fer~eira & Winter; 1963; Harrison, 

1962; Johnson & Dabbs, 1967; Lewis & Law, 1958; Lindeman 

& Stetzer, 1973; Lore, 1966; Munday, 1976; Shapiro, 

1975; Silverman & Powell, 1944; Sonnenberg & Venham, 

1977), 

2. Cardiac rate (Howitt & Stricker, 1965; Lewis & Law, 

1958; Rosenberg & Katcher, 1976; Skipper & Leonard, 

1968; Sonnenberg & Venham, 1977), 

3 . Face and hand temperature (Lewis & Law, 1958), 

4 . Bo d y t emperature (Shapiro, 1975; Skipper & Leonard, 

1 968 ), 

5 . Pe r iphera l p u l se rate (Diebenow, 1977; Howitt & 

Str icker, 196 5 ; Munday, 1976; Shapiro, 1975), 

6 . Blood p r essure (Diebenow, 1977; Skipper & Leonard, 

1968) , 
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7. Physical activity (Rosenberg & Katcher, 1976). 

Palmer sweating has been studied by chemical analysis, 

electrical study of skin resistance, observation of palmer 

sweat glands, and measurement of sweat gland activity. More 

recent literature has utilized the Palmer Sweat Index (PSI) 

and the major population has been that of adults (Johnson 

& Dabbs, 1967; Lindeman & Stetzer, 1973; Munday, 1976). 

Since 1966, when Lore refined the technique for palmer 

sweat prints, only a minimal amount of research has been 

conducted in relation to children and sweating techniques. 

Shapiro (1975) used finger sweat tape bands to compare 

palmer sweat and heart rate on 12 year old girls to deter

mine differences in the behavior of kibbutz and urban chil

dren receiving injections. Verbal rating scales and 

behavioral observations were also compared and served to 

validate the use of physiological measurements in monitor

ing stress. 

Rosenberg and Katcher (1976) investigated the effects 

of stress on heart rates and skeletal muscle activity on 

58 children between 3 and 12 years during dental treatment 

(intraoral injections). Palmer sweating was not monitored. 

Electrocardiograms were continuously monitored in conjunc

tion with separate observations of skeletal and facial 

movements. They found that all children showed signs of 
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anxiety. Children with grossly observable signs of physical 

activity had accelerated heart rates; children who had no 

movement except changes in facial expressions experienced 

decelerated heart rates. Their conclusion was that heart 

rates cannot be used to index anxiety and, furthermore, 

anxiety cannot be described along a single dimension of 

a rousal. 

Sonnenberg and Venham (1977) compared human figure 

drawings with a combination of five other measures includ

ing heart rate, basal skin response (lead electrodes taped 

t o t h e dorsal and ventral surface of a finger), picture test, 

clinical rating s of anxiety, and clinical ratings of behav

i or t o tes t stress levels. This investigation was done on 

64 pres c hoole rs at an initial dental visit including an oral 

examinat i on and X rays, p lus all subsequent visits required 

on each chi ld. A hig hly signi ficant negative correlation was 

found between a g e and f our of the measures based on external 

signs of the children' s responses. This indicated that as 

age increased, the chi l d ' s negative response to the dental 

situation decreased . The physi o l ogi cal measures (heart 

rate and basal skin response) did n ot produce an a ge related 

relationship . This indicated that with i ncreasing a ge, 

signs of fear and stress may be suppressed , leading t o 

inaccurate conclusions about the stressful nature of t he 

dental situation and the older child's response to it . 



48 

Children's fears, stresses, and anxieties about 

hospitalization, surgery, and death have received consid

erable attention in literature (Miller, 1979; Petrillo & 

Sanger, 1980; Vernon et al., 1967; Visintainer & Wolfer, 

1975). Visintainer and Wolfer (1975) tested variations of 

psychological preparation and supportive care designed to 

increase the adjustment of children hospitalized for elec

tive surgery. They classified threats or fears of children 

related to surgery and hospitalization into five categories: 

(1) physical harm or bodily injury in the form of discom

fort, pain, mutilation, or death; (2) separation from par

ents and absence of trusted adults; (3) the strange, the 

unknown, and the possibility of surprise; (4) uncertainty 

about limits and expected "acceptable" behavior; and 

(5) relative loss of control, autonomy, and competence. 

Miller (1979), who reviewed the literature regarding 

children's fears from a developmental perspective, found 

that developmental changes in children's fears had essen

tially been ignored. The studies she did find suggested 

that as children's fears change with age, they become more 

complex, varied, and realistic. This corresponds with 

Piaget and Inhelder's (1969) idea that children move toward 

more differentiated, perceptual, and cognitive functioning 

with maturation . The studies reviewed by Miller (1979) 
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further suggested that between the ages of 7 to 12 years 

children become less afraid of the dark, supernatural, 

ghosts and spooks, and animals and more afraid of realistic 

phenomena, such as bodily injury, death, school, and injury 

or death of relatives. To the extent that these fears or 

threats are not removed, minimized, or coped with more or 

less effectively, the child is under varying degrees of 

stress (Visintainer & Wolfer, 1975). 

From that perspective and for the purposes of this 

study, the fears that could cause stress to children (not 

necessarily threatened with illness and hospitalization) 

receiving treatments in an outpatient clinic setting will 

be examined. In general, school-age children are better 

equipped to handle fears and cope with stress than pre

schoolers (Chinn, 1979; Erikson, 1963, 1965; Scipien et al., 

1979). Because of their developing cognitive ability, 

children gradually become aware of the significance of dif

ferent illnesses, the indispensibility of certain body 

parts , the potential hazards in treatments, the conse

quences of permanent injury, and the meaning of death 

(Whaley & Wong, 1982). They generally take an active inter

est in health and scientific explanations for body function

ing (Wieczorek & Natapoff, 1981). They request factual 

information and quickly perceive lies or half truths. 
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Seeking information tends to be one way of maintaining a 

sense of control despite the stress that might accompany the 

information. Children generally want to know if a procedure 

will hurt, the purpose of the procedure, how it will make 

them better, and what injury or harm could result (Whaley & 

Wong, 1982). Intrusive procedures of a non-sexual nature 

are generally well tolerated but privacy becomes increas

ingly important. School-age children may or may not want 

parents present during the procedure (Wieczorek & Natapoff, 

1981). 

By 9 or 10 years, most children show little overt 

resistance to pain. They generally have learned passive 

methods of dealing with discomfort, such as holding rigidly 

still, clenching fists, · or trying to act brave by the "grin 

and bear it" routine. They tend to later deny overt resis

tance, such as kicking, crying, or plea bargaining if they 

are displayed, especially to peers for fear of losing status 

within the group (Whaley & Wong, 1982). 

School-age children may need and desire guidance and 

support from parents or other adult figures but are unwill

ing to ask for it . Because the goal of attaining indepen

dence is so important, they may be reluctant to seek help 

for fear of appearing weak or childish. Cultural expecta

tions to "be brave and strong" or "act like a man'' bear 
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heavily on this age group of children, especially males who 

tend to react with stoicism, withdrawal, or passive accept-

ance. Often the need to express anger, hostility, or other 

negative feelings finds outlets in alternative ways, such 

as irritability toward parents, rivalry toward siblings, or 

behavioral problems in school (Whaley & Wong, 1982). 

Florence Erickson (1965) stated that school-age 

children are in a sense "in-between" or "middle" children. 

Because they are better able to cope with stress than 

younger preschoolers and cause less conflict than older 

adolescent children, they arouse less adult concern. There-

fore, illness or procedures have a potential for causing 

more serious emotional reactions in school-age children. 

This leaves an "open door" for nursing interventions in 

relation to school-age children and parents. 

Use of Play in Adapting 
to Stressful Events 

The interaction between children's innate capacities 

and life experiences determinesto a large extent how they 

learn to cope with the stresses of growing up as well as 

how they view themselves (Scipien et al., 1979). Coping is a 

method of handling impacts from events on the outside in 

combination with those feelings, conflicts, and stresses 

that are within themselves (Marks, 1978). It includes the 
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ways that children deal with new demands and stressful 

experiences that cannot be handled by reflex or habit. 

Coping includes a process of steps taken to meet a challenge 

or to take advantage of an opportunity. It involves all the 

complex ways in which children deal with reality as they see 

it and involves elements of problem solving. 

Coping begins very early, at least in an elementary 

form, when infants learn to manage stimuli from the environ

ment (Murphy, 1962). As children move through the toddler 

and preschool years, many more elements for coping arise as 

they gain pleasure in mastering locomotion, body functions, 

and language and begin the stubborn defense against adult 

pressure. In general, coping is required each time chil

dren are faced with a new situation or set of circumstances. 

Situations requiring mastery may range from simple to com

plex and may present various combinations of challenge, 

gratification, frustration, or threat. Gradually, children 

develop their own characteristic coping styles (Scipien etal., 

1979) . This technique of emotional adaptation is, of 

course, based on personality patterns, early life expe

riences, and the chronological and emotional stages of 

development (.arks, 1978). More specifically, the level of 

development helps determine children's ability to respond 

and the number of response choices that are available. In 



turn, the number and kinds of experiences that are 

encountered exert a great deal of influence on development 

(Scipien et al., 1979). 

Scipien et al. (1979) reiterated five determinants 
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of children's coping responses. These are: (1) children's 

perceptions of the situation; (2) children's memories of 

other similar new experiences and the feelings related to 

those memories; (3) children's resources such as energy 

and stamina; (4) children's environmental supports such as 

parents or peers; and (5) children's defense mechanisms and 

the way in which they are used. 

There is a close relationship between coping operations 

and self-esteem. Young children's concepts about themselves 

are a reflection of how they believe others feel about them. 

By the time they enter school, the conscience takes over 

many controls formerly exerted by parents (Scipien et al., 

1979). It is at this age when children begin to establish 

identity through doing and producing (Erikson, 1968). If 

they are helped to do at least some of the tasks well and 

receive recognition for accomplishments, they will see 

themselves as reliable and worthwhile (Scipien et al., 1979). 

Marks (1978) strongly advocated that the most effective 

t e chniques for assisting school-age children with adaptive 

re s ponses to stressful situations are those that help them 



become more competent and skillful as well as those that 

encourage them to undertake active dealings with those 

events that cause fear and concern. Axline (1947), Barton 
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(1962), Green (1974), and Knudson (1975) have suggested that 

play is a natural and available means of communication for 

children and, therefore, play experiences should assist 

with constructive coping mechanisms to stressors in life. 

Children use play as a tool to express themselves, to 

experiment, and to learn about the environment (Knudson, 

1975; Welch, 1977). Play is a tool of learning that helps 

children cope with stress (Welch, 1977). 

Freud (1950) recognized the importance of play in the 

life of coping children. He emphasized that children repeat 

in their play everything that has made a great impression 

on them in order to obtain mastery of the situation. Piaget 

(1965) further explained this same theme by stating that 

play sometimes takes the form of repetition of painful 

states of mi nd. It does so not to preserve the pain, but 

to make the pain more bearable, even pleasurable, through 

assimilation to the whole activity of the ego. Erikson 

(l963) also recognized the need for play by viewing it as 

the most natural self-healing measure that childhood affords. 

Studies have been done on different forms of play 

activity with children. Most have been done with preschool 
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children related to the effects of hospitalization or 

hospital experiences (Cassell & Paul, 1967; Erickson, 

1958a,b; Flemming, 1973; Lockwood, 1970; Visintainer & 

Wolfer, 1975). Cassell and Paul (1967) studied children 

from 3 to 11 years of age to determine the effects of puppet 

therapy on the stress responses of children hospitalized 

for cardiac catheterization. The experimental group 

received brief sessions of puppet therapy before and after 

the procedure; the control group was treated similarly to 

the experimental group, but did not receive the puppet 

therapy. Behavioral responses were evaluated by parent 

questionnaires and observations the day before, during, and 

the day after cardiac catheterization. The children receiv

ing puppet therapy showed significantly less emotional dis

turbance during the procedure than children not receiving 

puppet therapy. They also expressed more willingness to 

return to the hospital for further treatment. 

Lockwood (1970) also studied 20 hospitalized children 

from four to seven years of age to ascertain if situational 

doll play, focused upon the child's fantasy about his 

impending surgery, would diminish the level of stress expe

rienced during the time he was hospitalized prior to sur

gery . The Hospital Picture Test, a thematic apperception 

test, was used to determine the level of fantasy and the 
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focus of stress reactions in the children. The experimental 

group of chi ldren received situational doll play be t ween the 

Hospi tal Pi cture Tests, while the control group received no 

play session . The investigators concluded that the situa

tional doll p lay did not have any effect upon the preopera

tive level of stress experienced by the children. However, 

the a n x iety de f ense of the children receiving situational 

doll pla y decre a s ed significantly and the stress reactions 

in r elat ion to doctors and medical procedures decreased 

signifi c antly . 

Infor mati on g i vin g and forewarning have also been used 

without play to bridge the g ap between what children 

believe will happen and wh a t rea l ly happ ens (Diebenow, 

1 9 77) . Janis (1958) suggested tha t correct p redictions of 

future events by authority figu res contr i bute to the devel

o pment of a trusting attitude o f c h i ldre n toward physicians 

a nd nurses . The goal of thes e preparatory explanations 

sho u ld be a s complete an d reassur ing as p ossible. A com

plete , nonthreateni ng e xp lanat i on provides c h ildr en wi t h 

a cogni t ive f r amework f or appraisinq the perceptions t ha t 

might be exper ienced . Sur prise and ambiguity a r e t hen p re

vented . Mischel (1976 ) took a d if f e rent viewpoint when he 

noted that while s ome chi ldr en may bene fit from information 

and forewc rning , others ma y b e come debilita ted by anticipa

tory stres s end anxiety . Othe rs ma y f ind it difficult t o 
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imagine a traumatic experience before it occurs if they 

have had no relevant past experiences with similar dangers. 

He felt that it is difficult to predict reactions to 

stressful situations because of the many variables to be 

considered. 

Johnson, Kirchoff, and Endress (1975) investigated the 

effects of two different verbal explanations given to chil

dren before orthopedic cast removal. Forewarning by nurses 

was found to be helpful in reducing the stress of school-age 

children . The highest distress scores were displayed by 

children in the control group who had no advanced prepara

tion, the second highest distress scores were exhibited by 

the procedure group who had been told the order of events 

from an observer point of view, and the lowest distress 

scores were displayed by children who had been given an 

explanation based on words, phrases, concepts, and sensa

tions of children who had previously experienced cast 

removal. Therefore, the data supported the hypothesis that 

congruency between expected and experienced sensation is 

associated with reduced emotional stress . 

That same year , Visintainer and Wolfer (1975) 

investigated the effect s of nursing care in reducing pre

operative and postoperative stress in 84 children ages 3 

through 12 years receiving elective surgical procedures . 
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The content of the verbal explanations was not controlled in 

the study. Nevertheless, the investigators demonstrated 

that children who received preparation and continued sup

portive care showed significantly less upset and more 

cooperation than children not receiving the preparation and 

supportive care. The parents of those children also 

reported significantly greater satisfaction and less 

anxiety. Younger children between three and six years were 

significantly more upset and less cooperative than the older 

children between 7 and 14 years. 

Heffernan and Azarnoff (1971) investigated 50 mothers 

and children, between 4 and 12 years, in an outpatient 

clinic to determine what type of communications contribute 

to or reduce children's anxiety about impending clinic 

visits . The mothers were surveyed about the child's anxiety 

on prior clinic visits, the mother's anxiety about visiting 

her own physician, and the content and the initiator of com

munications between mother and child about the child's 

impending visit to the clinic . The children were shown a 

picture of a child being examined by a physician and asked 

to select from an inventory of objectives the ones that best 

described how the child in the picture felt . The investi

gators suggested that communication between the parent and 

child about a forthcoming clinic visit helped to reduce the 
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child's anxiety if the child had initiated the communication. 

If, on the other hand, the mother, on her own initiative, 

gives the child a premature and detailed description of the 

impending visit, she may only provoke the child's anxiety, 

especially if she is highly anxious herself. 

Diebenow (1977) conducted an experimental study on 30 

children between six and eight years of age in a pediatric 

clinic receiving two different types of verbal preparatory 

information prior to CBC finger-stick procedures. The 

experimental group of children was prepared for the proce

dure with a verbal explanation of the treatment and expec

tations of their behavior during the treatment. The chil

dren were also asked if they had questions and were given 

positive reinforcement for cooperation during the treatment 

procedure . The control group of children received only the 

verbal explanation of the treatment. Stress measurements of 

heart rate and blood pressure were taken on all children at 

three intervals which included before, immediately after, 

and 10 minutes after the fingerstick procedure. The results 

of the study indicated that there were no significant dif

ferences between the two methods of preparatory information 

and the stress meas urements of heart rate and blood pres

sure . However , the stress measur ements were consistently 

lower for the experimental group than the control group in 



the same direction of change. Borderline significant 

differences were noted for lower stress measurements in 

females compared to males and for first born children corn

pared to other positions such as middle or last children. 
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Finally, Herbertt and Innes (1979) reported an 

experimental study conducted on 422 children from 5 to 11 

years of age receiving dental treatments in six different 

dental clinics. The purpose of the study was to test the 

effectiveness of the provision of both familiarization and 

information techniques of short duration on the emotional 

state and cooperation of children prior to dental examina

tion and dental treatment procedures. The control group of 

children received a short lesson in dental health, the 

familiarization group of children received a lesson in den

tal health and were taken to visit the dental treatment 

area, and the preparatory information group of children 

received all of the above in addition to an explanation of 

the procedures to be used in the examination or treatment. 

Children were rated by therapists on both a cooperation and 

an anxiety scale . The ratings for dental examination and 

dental treatments for both cooperation and anxiety were cor

related negatively and considered significant. Therefore, 

it was concluded that the greater the anxiety, the less 

cooperation shown by the child . Analysis of variance 



indicated that the experimental manipulations had no 

significant effect upon either the anxiety ratings or the 

ratings of child cooperation at either the examination or 

treatment stages. Results of the study did indicate that 

school grade and age showed a significant effect upon the 

dependent variables. Rated anxiety was at a peak at grade 

4 (age nine years) and cooperation at a minimum at grades 
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3 and 4 (age eight and nine years). In other words, chil

dren at older ages appeared to show the greatest effect of 

the information provided. Younger age groups may be espe

cially sensitive to anxiety about dental treatments and, 

therefore, unable to assimilate the dental experience. 

Analysis of variance also failed to indicate any signifi

cant effect of sex or previous dental experience upon the 

dependent variables and no significant interactions upon 

the experimental conditions. Herbertt and Innes (1979) 

further concluded that brief familiarization and brief lec

tures on what was to occur in the clinic are unlikely to 

have a substantial effect upon the cooperation and anxiety 

of the child patient. Children may not be able to remember 

the information long enough to derive any benefits from it 

or they may not be capable of engaging in the "work of 

worrying," which Janis (1958) suggests is beneficial in 

reducing anxiety in adults . In addition, too much informa

t ion may be as detrimental as too little. 
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McFarlane, Whitson, and Hartley (1980) advocated the 

use of models, diagrams, slides, pictures, and movies for 

teaching school-age children about equipment and procedures. 

However, they also indicated that school-age children still 

need concrete experiences such as going through the motions 

of the procedure by participating in a 11 dress rehearsal." 

School-age children are accustomed to following directions, 

listening to explanations, and solving problems, but they 

still are not capable of abstract thinking and often have 

expectations that are incorrect or incomplete (McFarlane 

et al., 19 80) . 

Petrillo and Sanger (1980) suggested the following 

guidelines for preparing school-age children from 7 to 13 

years for diagnostic, medical, or surgical types of pro

cedures : (1 ) teaching of scientific terminology for body 

parts and procedures since school-age children are inter

ested in the scientific approach; (2) utilization of a 

teaching doll for visualization where appearance of a body 

area or part is difficult to describe; (3) taking advantage 

of school-age children's ability t o reason, generalize, and 

understand the concepts of time by encouraging questions 

and expression of feelings along with active participation 

in the teaching process ; (4) expressing confidence in the 

physician and staff managing the treatment as school-age 



children are reality-oriented, but often develop 

misconceptions about illness, treatments, physicians, and 

nurses. 

McFarlane et al. (1980) and Petrillo and Sanger's 
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(1980) suggestions and guidelines were used to develop the 

combination of information giving and forewarning into the 

situational play activity developed for purposes of this 

study. The play activity was devised as a tool of learning 

to assist school-age children in adaptive responses to the 

stressful experiences of dental treatments. Marks (1978) 

indicated that early stressful experiences have far reach

ing implications for personality growth in children. These 

experi ences may increase their ability to adapt to later 

stress and enable them to reduce emotions in order to 

acquir e a more positive attitude toward accepting and main

taining their own health. Chambers (1970) further empha~ 

sized that the major problem in child management is not the 

stress or anxiety, but the possibility that children may 

learn dysfunctional str ategies for coping with stress. The 

role of the nurse, physician , or dentist in educating young 

patients should be to assist children to manage their stress 

and adjust it to a level that is 3ppropriate for each child 

and each situation . 
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Summary 

In summary, a great deal of information has been 

written on the theory of growth and developmental tasks of 

school-age children. The conceptual framework of Erikson 

is one way to view the physical, cognitive, and psycho

social competencies of children as they interact holis

tically with the world around them to further develop per

sonal growth. Based on those competencies, it is possible 

to infer situations such as medical, surgical, and dental 

procedures that may be stressful for children. Professional 

n urses are in a unique position to develop verbal and situa

tional play activities that can facilitate adaptive 

responses in school-age children to these stressful expe

riences, so that they can increase their ability to adapt 

t o later stress and acquire positive attitudes toward 

a ccepting and mai ntaining their own health. 



CHAPTER 3 

PROCEDURE FOR COLLECTION AND TREATMENT OF DATA 

The investigation was designed as a two-group, 

before-after experimental study (Abdellah & Levine, 1979). 

The independent variable was the use of situational thera

peutic play in the experimental group of school-age children 

prior to dental treatment procedures. The control group of 

children received a simple verbal explanation without play 

pr i or to dental treatment procedures. The dependent varia

ble was stress measurement of palmer sweating using the 

Palmer Sweat Print. A baseline (pre-play) measurement of 

s weating was obtained on both the experimental and control 

g roup s of c h ildren, as well as before (post-play) and after 

(post-trea tment) treatment measurements. 

Setting 

Thi s study was conducted in an outpatient dental 

facility of a children ' s hospital located in a large metro

politan area with a population of nearly 2.9 million people. 

The dental clini c accommodate s clients of a ny sex, race, or 

e conomic status up to the age o f 12 years by referral from 

a phy s ician or d e ntist . 
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The clinic is located on the first floor of the 

building and consists of a waiting room, physician's office, 

consultation room, preventative periodontal treatment room, 

laboratory, minor X ray and dental treatment room, and 

major dental treatment room. The major dental treatment 

area was constructed to represent an "open bay" concept and 

consists of four separate chairs and treatment facilities 

wi th i n one large room. The waiting room was used to obtain 

t he parent/child consent form and the preventive periodontal 

t reatment room was used for conducting the situational play 

act ivity and obtaining the Palmer Sweat Prints. 

The per i odontal treatment room is decorated to reflect 

a war m, relaxed, and "child-like" atmosphere. The color of 

the r oom is a warm yellow. The furniture is sized for 

s chool-age c h ildren , so t hat the nurse investigator could 

conduct the verbal a nd play activi ty at eye level with the 

childr e n. Pi ctures decorate each wall and a "Sesame Street" 

mobile hangs f rom the cei ling directly above the table and 

chairs·. A child-sized sink i s a v a i lable in one corner of 

the room, so that the children could e a sily wash their 

hands after the sweat prints were comple ted . 

Population and Sampl e 

The target population included schoo l - age chi ldren 

(males and females) from the ages of 7 through 10 year s 
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being treated in an outpatient dental facility for dental 

cle aning, dental X rays, and an oral examination. This was 

the routine dental procedure for all clients initially 

admitted to the dental clinic. A total of 20 children were 

selected by the convenience sampling method. The children 

were randomly assigned to either the experimental or control 

g roup utilizing a flip of a coin as they were admitted for 

the i r scheduled appointments. As previously determined, the 

ini t ia l c hi l d was placed in the experimental group because 

the c oin flip denoted a "head. " Henceforth, the children 

we r e alter nate l y ass igne d to either group as they were 

admitted to the cli n ic. The i nvestigation was conducted 

from October 29th, 1 98 1 , t hrough March 25th , 1982. In addi

tion, the following c r iteria were included to minimize the 

effects of extraneous variables: 

1 . Children were scheduled f or dental procedures to 

prevent undue anxiety a nd discomfort that possibly could 

be related to an emergen cy procedure. 

2 . Parents or guardians accompanied the children to the 

clinic setting, but did not remain wi th the ch i ld dur i ng 

the play activity or the treatment . 

3 . Childr en had no major known physical, perceptual, o r 

communication problem which might have interfered with 

their ability to comprehend and participate in the sit -

uational play activity . 
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4. Children did not receive any type of sedative medication 

that might change the results of the physiological 

measurements. 

5. This was each child's first admisstion to this 

particular dental setting. 

Protection of Human Subjects 

The proposal for this investigation was submitted to 

the Human Research Review Committee at Texas Woman's Univer

sity for approval prior to the collection of data (Appendix 

A) . Approval was also sought from the dental agency 

selected for the investigation (Appendix A). Written per

mission was obtained from each parent or guardian of the 

children used in the study (Appendix B) . The following 

steps were taken to protect the individual rights of the 

subjects: 

1. Written and verbal explanations of the study and 

instrument were given to the parents prior to measuring 

the children's responses to stress or the utilization 

of the play activity . 

2 . The children were also given verbal explanations and 

asked to sign the consent form if they so desired and 

could write their name. 

3 . Parents were asked to complete a demographic data sheet 

on the children to assist in analyses of research findings. 
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4 . In addition , the parents we re ve rba l ly instructed a bout 

t he followin g s pecifi c information: 

a. Parti c ipation in the p roject was voluntary. 

b . Participation in the study did not involve a mone-

tary charge. 

c. Withdrawal from the study at any point in time could 

be done upon verbal request of the child. 

d . Information received would be handl ed discretely 

and individual names would not be reported. 

e . Solutions used for the Palmer Sweat Print were not 

harmful, but would create a cool feeling and cause 

a slight purple disco loration of the children's fin-

gers (the discoloration was t emporary and would 

g radually be washed off the fingers). 

Instrument 

The i nst r ument t hat was used in the present 

investigation was t he Palmer Sweat Print (Appendix C) . It 

was initiated to tes t the s tres s levels of the children 

a ccording t o t he previously sta ted hypo thesis . 

Acco rd~ng to Lore (1966), 

The inve s tigator who wis hes to u se a rel i ab l e indi c a tor 
of a cute o r t ran s ien t a n xiety finds that he has few 
appr opr i ate measur ement te ch~iques at his dis posal . 
This sho~ tcom i ng is part i cula r ly a p pa r e nt in r esearch 
with childr e n , in which the v arious psychometr i c, per 
formance, and clin ical method s used s u ccessful l y wi t h 
adults are usually o f l imited a pp licabi lity or of 
ques t ionable valid i ty . (p . 115) 
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Palmer sweating has been accepted as scientific 

obs e rvation and has been utilized as a physiological corre

late a nd as an objective measurement of stress and emotional 

tension since 1934 , when Kuno published his work on human 

perspiration . Kuno demonstrated that palmer sweat reflects 

the existence of certain emotional states of tension and 

con f lict within the human organism, and that the palms of 

t he hands (as well as the soles of the feet, forehead, 

axillae, and pubic areas) respond to emotion with an 

i ncrease in the activity of their respective sweat glands. 

This mental sweat, as distinguished from thermal sweat, 

did n ot i nvolve the whole body surface . Kuno further demon

str ated in a s eries of experiments that sweating in these 

par ticu lar a r e as of child r e n varied directly with the 

severi y of the s t ressful situation. In 1965, Ferreira and 

Winte r r epor ted a s t udy whe r e they obtained Palmer Sweat 

Prints on a l arge samp le of males and females from the ages 

of 6 mo nths to 80 years old a nd found that palmer sweating 

increased from b i rth t o eight yea r s old and then began to 

slowly decrease hrough adulthood. Wilcott (19 63 ) d emon

strated that increases in enviro nme nt al tempe r atur e s pro

duced relati ely little change ln the ac .i vity of sweat 

glands located in these same areas un ti l a n extreme tem

pera ure increase had been induced by a n emotion al r eaction 

in the ubjec . 
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Lore (1966) noted technical refinements and procedural 

simplicity involved in measuri ng p almer sweat revealed that 

this method was a practical means of measuring changes in 

autonomic nervous system activity in children which was 

presumably related to the construct of anxiety in stressful 

situations. Lore also reported that the Palmer Sweat Print 

was an easy test to use with children and that the testing 

did not cause additional anxiety or stress. 

Since Kuno's study in 1934 and until the present, 

palmer sweating has been studied by chemical analyses, 

electrical study of skin resistance, observation of palmer 

swea t gland activity, and measurement of sweat gland activ

i ty . In 1944, Silverman and Powell (cited by Johnson, 1972) 

devel oped one of the current methods fo r measuring palmer 

swea t and also establi shed a colorometric technique for 

gradi ng the degr ee of sweati ng r e sponse. The test and the 

g rading have been refined over the years, but the principle 

and basic me thod have remained t he same . 

In 1963, Fer r eira and Winter reviewed the methodology 

of the Palmer Sweat Print and standa r dized the way in which 

the materials should be prepared in order to obtain relia

bil ' ty of results in the testing . They stated that previous 

studies in the literature reported an interjudge reliability 

coe ficient of . 99 Nhen read'ng finger prints at the poin t 



72 

of maximum density by means of a densitometer. They further 

~t~ted that little improvement could be expected by 

increased efforts of study in this area and concentrated 

their efforts on four other variables: finger pressure, 

length of finger contact, interfinger differences, and 

right/left finger symmetry . Some of the guidelines which 

Ferrei ra and Winte r (1963 ) developed are as follows: 

1. The solution should be applied by the same person and 

in the same manne r throughout the study . 

2 . A standard amount of time should be used for the fingers 

to remain in contact with the paper . 

3 . Before and after comparison (difference) scores in a 

give n individual provide better results than absolute 

scores. 

4 . There is no justification for cumbersome measures to 

keep the p r essu re of the fingers constant on the paper . 

A reliability study utilizing the measurement 

p rocedures and ma terials of Ferreira and Wint e r was reported 

by Lore in 1 66 on 26 second grade students from the 

noxville city school system . Palmer Sweat Pr i nts of all 

four fingers of e ach child were obtained on two successive 

davs and a t hi r d set of p rints was obtained on the 15th day . 

Al~ interfinger correla ions reported in the paoe r were sig-

~i~ica1t at the . 01 level . Test -rA est reliability 
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coeffi c ien t s fo r the mean of all four f inqers a n d for 

individual finge rs r eported . 64 on the ls t da y and . 60 o n 

the 15th d a y . The refore , there was essential l y no d i f fer-

ence in the ma g nitude of the two sets of coefficient reports. 

Lore (1966) also reported a validity study conducted 

wi th 12 p re-school children divi ded into four groups of 

three child r e n each. This study was conducted in an attempt 

to asse ss the ability of the palmer sweat technique to 

reflect a n induce d stressful change in the child's environ-

ment . The c h ildre n in t he control setting were a l lowed to 

play fo r a five mi nute period before their prints were 

made, while t h e experimental g roup played for five minutes 

and were read a s t o r y of a st r e ssful nature before t heir 

p rints were made . The d i ffere nce between t he p r ints for the 

wo g roups was s i gnif i c an t at t he . 05 l evel in t he p redicted 

direct ion . Lore stated, 

Evidence fo r the val i dity of t he t e chni q ue is accumu
lating : a number of stud i es have d e monstra ted a n 
increase in palme r sweating associa t ed with the in t ro
duction of an arousino stimu l us s i tuatio n in the s ub
ject's life . (p . 122) 

Ha wood a d Hunt (1963) demon s rated that injections of 

epinephrine e levate heart and pulse pressur e , but did not 

affect palme~ sweatinq . Conversely , delayed auditory feed-

back increas ed pal er swea i ng without appreciably altering 

eart ra te an d pulse press re. The la tte r two stud i es 
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suggested that the two types of arousal indicators (heart 

functioning versus palmer sweat i ng) may be differentially 

responsive to different classes of stimulation. As Haywood 

(1963) suggested, the palmer sweating response might be 

more sensitive to perceptual-cognitive stimulation than to 

purely physiological stimulation and, consequently, a more 

sensitive index of what is meant by the construct "anxiety" 

in humans. 

Interest in the measurement of palmer sweat activity 

as an indicator of emotional states has gradually been 

renewed over the past decade . Several nurse researchers 

(Ha rrison, 1962; Johnson & Dabbs, 1967i Lindeman & Stetzer, 

1 973 ; Yode r, 1 9 70) have investigated the use of the Palmer 

Swea t Inde x (define d as the number of g lands secreting 

s we at i n a 4 mrn s q u are area around the central whorl of a 

fo r ef inge r ) r e l a t ed to stre ss levels with adults. Lindeman 

and Ste tze r (19 7 3 ) included 30 children between the ages of 

5 through 1 5 i n thei r s t udy r e lated to pre-operative visits 

by operat ing room nur ses . However , the children were added 

lcte in the plannlng phase and results fo r this g roup were 

not added to most areas of the s t at i sti c a l analy sis an d in 

general were not onclusive . 

inve~tigation by Shapiro (1975) s t udi ed the 

usefulness of Finger wea t ape Bands, developed by Mc Na i r, 
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Dropp l eman , and Ku ssman (1 967), in relation to s t ress levels 

o f kibbutz and urban chil dr e n rece i v i n g in j e c ti ons . Re s u lts 

of t h i s f i nge r sweat measure attested to high internal 

reliability , but the validity of the test was defeated by 

i ts exceptional sensitivity to non- emotiona l sour ces o f 

sweat production . 

Be cause of the limited reports of val i dity and 

r e liabili ty on the more recent measures of palmer sweating 

i n relati on to children, t he investigator of this study 

c hos e t o use the meth o dology of the Palmer Sweat Print 

deve l oped by Silver man and Powell (1944), standardized by 

Fer r eira and Win t e r (1963) , and r eported as reliable and 

v al i d by Lore (1966) . The mate ria ls a n d p rocedure, as 

fu rther used by Johnson (1972) in an inves t igati on on 

s tre ss levels of childr en r elated t o hosp ital a dmissions, 

a r e listed in Appendix C. 

Da t a Collection 

The secre t ary of t he denta l c lini c ma i ntained the 

records of the new clinic clients scheduled fo r admi ss i on . 

he notified the investigator on a weekly b asis a nd con

~ i r ed on a dai~y basis those children beinq admitted a nd 

neeti g he previously determined criteria . 

Parents or gua r dians were approa ched in the wait i nq 

r o orr. of the dental clinic setting and asked i f t hei r 
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children might be included in the study. The children were 

a lso a~kcd far t~eir permission . The p urp ose of the study 

a nd t he Palmer Sweat Print wer e explained to the parents and 

children and written consents were obtaineo. Parents and 

children were given the opportunity to ask questions and 

refuse or consent to participate. All children and parents 

approached cons en ted to be in the study. Five of the par-

en ts asked to be notified of t he eventual results of the 

study . All child ren were able to sign their names on the 

consent fo r m. At this same time the parents were also 

asked to fill out the short demoqraphic data sheet (Appendix 

D) on thei r children that wou ld assist in the analysis of 

the data finding s. 

The demographic data sheet obtained fro m each parent 

included nine areas of info r mation germane to the study. 

Questions 1, 4, and 5 were asked to be sure that ea ch child 

met the criteria of age, g rade, and ability to speak English . 

These criteria were necessar y fo r assurance that the chil-

dren could co~ unicate, comprehend, a nd participate in the 

si~ua tional play activity designe d for the study . Ques -

tions 1, 2, and 3 we r e asked to dete r mine if there we r e 

di~fe ren ces in the stress measurements related to age, sex, 

and race . Fer~iera and Wi~ter (1965) had previously found 

that fenales were heavier sweaters than mal e s. Herbertt and 
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I n ne s (1979) h a d n oted age d i ffe r ences i n c h il dren' s ability 

t o assi mi la te denta l e xpe r i ences . Racia l dif f e ren c e s h a d 

no t been p r ev ious l y identified . Ouestions 6, 7, 8, and 9 

were asked to discover what knowledge the parents and chil

dren had with regard to their present dental care and needs. 

In addition, the children were individually asked what they 

understood a bout the present dental p rocedure. Heffernan 

a nd Arazanof f (1971 ) had previously found that information 

q iven to t h e c h ild b y the parent was a factor in children's 

reactions to s tres s i n clinic visits . Ouestions 10, 11, and 

1 2 we re a sked to d i s cover the chil dren ' s previous experi

e n c es wi t h dental care as t h ese criteria could be additional 

s tressors fo r those child r e n partic ipa t ing in the study. 

The dentists, denta l r e si dents, hygien ists , secretary, 

and othe r p e r s onne l r e ceiv e d an exp lana t ion of the study in 

a gen e ral me e ting he l d wi t h the invest i g ator in order to 

obta in t hei r coope r ation , but were unaware of what chil d ren 

we r e included i n the control o r expe r i mental 9 roup s in 

order to a oid bias i n the ~ roup s (Ab de lla h & Levine , 

19 9) . 

_ pilot study wa s c onduc ted on four chil d r e n (two in 

he experi. ental and two i n the cont r ol g r oup) befor e t h e 

ac ual research i~vestiqation was onducted . The f uncti o ns 

o f this pilot study were twofold : the f ir s t was to a ssess 
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the va l ue of the measurement instrument and the second was 

to a s sess the n e ed for i mprovements or revisions in the 

pro ject (Po lit & Bungler, 1978). After the pilot study was 

completed on the first two children (one experi mental and 

one control) as previously determined, the investiqator 

found that the Palmer Sweat Print required much accuracy 

and expertise for correct measurements by the densitometer. 

Practice was accomp lished on approximately 12 adult sub

jects in order to g ain this expertise . In addition , the 

solution for the sweat print (Appendix C, No. 3) was recon

stituted, as the acetone readily evaooraten causinq smearing 

o f the finger p rint . The p ilot study was then repeated with 

no further difficulties . 

The following demonstrates the actual proc edure that 

was used to conduct the investigation. The children per

mitted to participate in the study and meeting the previously 

s pe cified criteria were assigned randomly to either the 

e xpe rimental or control group . The health record and spe 

cific dental tre a tmen t we r e i den t ified by wa y of the a ppoint 

ment book and patient recor d . A to t al of fo ur children were 

eliminated from the study because o f de vel opme ntal p roblems. 

Upon admission and i mmedi ate l y af t e r permi ss i o n wa s 

obtained and the demoqraphi~ data s heet comp le ted , t he 

hildren were accompanied to the peri odont al treat~ent r oom 
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and administered the Palmer Sweat Print test. The 

procedure for the test was first demons tra ted on a nd b y the 

nurse researcher, along with an explanation. Then the pro-

cedure was done on the children and explained each time the 

sweat tests were repeated (Appendix E) . 

The children in the control group i~mediately received 

a simple verbal explanation of the treatments they were to 

receive (Appendix F) and then were accompanied back to the 

waiting room to remain with the parents. Those children in 

the experimental q roup remained in the room and the situa

tional play was administered by the nurse investiqator 

(Appendix G) . The total time period for the play activity 

averaged 35 minutes. These children were also accompanied 

back to the waiting room following the si tuational play 

activity and remained with the parents until called for 

the specifi c dental procedures . This involved different 

time intervals of from 10 to 20 minutes. The children then 

had the Palmer Swea t Prin t test a dministered for the second 

t i me just p rior to t he specif i c dental treatment . 

The nur s e inves t i ator was not in attendance while the 

children {experimenta l and control) rece i ved their specific 

denta l procedur~ . This was done to assure that i t was the 

situational play activity and not the investi g ator's 

presence in he treatment room that influenced the stress 
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levels of the children in relation to the Palmer Sweat Print 

t es ting . 

The children (experimental and control) had the sweat 

test administered immediately after the dental treatmen ts 

were completed. This entire time lapse from parental per

mission to completion of the treatment could not be con

trolled and involved time intervals from one and one-half to 

two and one-half hours, depending upon how soon the dentist 

was able to evaluate the children's dental status and needs. 

Information from the demographic data sheet was immediately 

transferred to the data collection record (Appendix H) for 

assisting with the analysis of the findings. 

The Palme r Sweat Prints were consistently recorded on 

the first fin ger of the right hand of the children to pre

vent any variations that might occur. Lore {1966) had p re

viously indicated that any one of the first three finqers 

r evea led essentially identical results. The stress measure-

men ts were analyzed within two to three days followinq the 

recordings in the dental clinic with the assistance of the 

chief physician and chief technologist of a r esearch bio

chemical laboratory in a nearby medi cal facility . 

ccordinq to ?erreira and Win ter (1963) and Lore 

966), he palmer sweat dissolves the fe rr ic chloride 

solution and his so lu ion reacts with the tannic acid 

lea inq a permanent stain on the paper, which varie s in 
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color from liqht g ray to dar k pur ple . The relative darkness 

of the print is dircctl~ proportiona l to the amount of 

sweating . 

The prints were read, according to Lore ' s (1966) 

technique, b y first adjusting the liqht intensity on the 

dens itometer to give a full - s c a le readin g when an unused 

portion of the filter paper wa s over the 0 .25-inch hole 

whe r e the photocell wa s located . Next, the stained area 

was placed over the photocell open ing and the darkest por

tion of the print was found by adjusting the paper position 

by hand . F i nall y , the p rint was scanned by the densitometer 

r esulting in a r ecording that was counted and placed in a 

decimal reading (e . g ., 15 . 02 , 16 . 25) . The measur ements 

were then transferred to the data collection record (Appen

dix H) vith the other information for final analysis of the 

data . 

Treatment of the ~ata 

Frequency counts were calculated separatel y on both 

the experi_ ent2l and cont rol g roups of children on the 

demoaraphic da~a ot ained from the parents including : aqe, 

sex, ra e, sch0ol J rade, other's und e rstandinq of the 

child's knowlea~e )+ the present dental vi sit, child's 

- ~derstandir.g () ~ t~e present dental visit, last denta l 

·1isit, last de~ al pr~cedure , and child ' s reaction to the 



last dental procedure. Frequency counts and means were 

calculated on the same demoq r aphic data f o r the total 

(experimental and control) ryroup. 
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Baseline (pre-play) , pre- treatment (post-play) , and 

post-treatment scores from the Palmer Sweat Print stress 

measurem?nts were obtained by having the density of each 

child's fingerprints determined by the use of a densitome 

ter--set with the white background of the fingerprint paper 

on zero . The scores were given a decimal reading with the 

score increasing as the density increased . Increased den-

sity of the prints denoted increased palmer sweating, which 

in turn denoted an increased stress level. An illustration 

was made to show examples of the dens ity changes in the 

Palmer Sweat Prints . A table was prepared to show the mean, 

medi an, mode , standard deviation, and the ran ge s of the 

stres s levels f rom the Palme r Sweat ?rint density scores. 

Utilizing a two-way analysis of variance (ANOVA) , the 

exper imental and control grouos we r e compared by the E-ratio 

statistic in order to denote chanqes i n the Palmer Sweat 

Prints over the d ifferent time intervals. Following the 

analysis of variance, a post - hoc ewrnan-Keuls procedure 

(~ul iple comparison procedure) was computed to determine 

if Treatment (situational play activity) was sianificantly 

mo r e effective than Treat ent 8 ( o situational play 



activity) in the baseline and pre-treatment interval at a 

significance level of Q~.OS. A one-way analysis of 

variance was used to compare the categories of age, race, 

and sex with the dependent variable of stress. 

Summary 
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This experimental study was undertaken to determine if 

situational play activity would have a significant effect 

upon the stress levels experienced by school-age children 

receiving threatening types of procedures such as dental 

treatments . . Stress levels were determined by the physio

logical measurement of the Palmer Sweat Print on both an 

experimental and control group of children at three differ

ent intervals, which included baseline, pre-treatment, and 

post-treatment measurements. Results would contribute to 

nursing theory by providing a method that the nurse could 

use to facili tate adaptive responses in school-age children 

prior to stressful situations. 



CHAPTER 4 

ANALYSIS OF DATA 

The following research hypothesis was examined in this 

study : School-age children, 7 through 10 years of a ge, who 

receive situational play activity p rior to dental treatments 

in a clinic setting will have significant ly lower levels of 

stress than those school - aae children, 7 throuqh 1 0 years of 

age, who do not receive stiuational play activity pri o r to 

dental treatments in a clinic setting . Seve ral metho ds were 

used to analyze data colle cted in this study . Absolute and 

relative fre uencies were calculated on all demoqraphic 

data col lect ed from he parents of he control and experi-

men tal g rou s of children . eans , meoians, modes, standard 

deviat ions, and ranges of the Palmer Sweat Print stress 

mea suremen s were calculated on each of the three intervals 

of data col ection for baseline (pre-play), pre - treatment 

(pot - play) , and est - treatment time periods . The variable 

of s ress measu r ed on ea h me~ber of the two g roups of chil

dren were co pared by he wo-way analysis of variance . The 

ost-ho ew~ n- eul's m 1 ip e c moarison p r ocedure was 

used to determine , hich Mea ns di thi n he q rouos we r e sia

nifican 1 d~fferent . alysis of ?ariance was also corn-

u eo to de ermine if here were any siq , ificant effects of 

4 



race, a ge, and sex upon the depe ndent variable of stress 

measure .en t s. 

Descript ion of Sample 
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Twenty school-ag e children, consisting of 12 females 

and 8 males, partici pated in the study . This was the first 

admission for the children to this particular dental clinic. 

Al l children received the same dental proce dure of teeth 

cleaning, dental X ray s, an0 oral examin2tion. If addi -

tional dental work was required, the children were scheduled 

fo r future clinic appointments . Sixt2en (P O%) of the chil 

dren verbally indicated at the time that they were qlad the 

dental work was finished . In addition, most of the children 

did not attend the fi~al conference s between the dentist an d 

paren s he l d immediately after t he children' s p roce dures . 

All chi ldr en spoke and unders tood En<Jlish and were able 

to sign their own consent forms . Ei ghteen of the children 

we re brought to the dental clini c by mo thers; one child was 

b rought by a gua rdian grandmothe r and one by a fathe r. None 

of the children had any per eDtua l or communication problems 

according to hei r health histories . Eiqhteen of the chil 

dren had no known physical ill ness ; two of the bovs had 

gene ic hemoph~ lia, which wa s under cont rol ~hrouqh medical 

care received at a nearby medical facilit . _or this 



reason, it was not considered necessary to e liminate them 

from the study. 

All demographic data were answered by the parents on 

the Demographic Data Sheet (see Appendix D). However, it 

was found that question 6, "Does your child have a major 

den tal problem? 11 
, was not clear to the parents and was, 

therefore, eliminated from the findings. 

As shown in Table 1, 10 (50%) children were assigned 

to the control group and 10 (50%) children were assigned 

to the experimen t al group. Only three (15%) of the 

children participating in the study were 7 years old, five 

( 25 %) were 8 years old, six (30%) were 9 years old, and 

another six (30%) were 10 years of age. The mean age for 

the total sample was 8 .75 years of age. Twelve (60%) of 
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the total g roup were males and eight (40%) were females and 

all major races (Latin , Black, and White) were represented 

with nine (45 %) being White, six (3 0% ) being Black, an d five 

(25%) being Latin . School g rade s ranged from the first 

through the fifth with a mean representation from the third 

g rade . Al l children were in the a ppropriate g ra de for their 

a e in moD ths. Sixteen (80%) of the paren ts indicated tha t 

thei r child had been told what procedur e was to be done dur 

inq the present dental v isit . However , 15 (75%) of thos e 

children said that they did not know or we r e unsure of the 



Table 1 

Freqency and Percentage Distribution of Demographic 
Variables Obtained on 20 Children Participating 

in an Experimental Study on Play Activity 
in Relation to Stress Measurements 

8 7 

Variables Absolute 
Frequency 

Relative Frequency 
(Percentage) 

Group 
Control 
Experimental 

Age 
7 years 
8 years 
9 years 

10 years 

Sex 
Male 
Female 

Race 
Latin 
Black 
White 

School Grade 
First 
Second 
Third 
Fourth 
Fifth 

other's Understanding of 
Child's Knowledge 

Yes 
0 

Child's Unde rstanding of 
Dental Visit 

Yes 
0 

ot ~ure 

10 
10 

3 
5 
6 
6 

12 
8 

5 
6 
9 

3 
5 
3 
5 
4 

16 
4 

5 
12 

3 

50 
50 

15 
25 
30 
30 

60 
40 

25 
30 
45 

15 
25 
15 
25 
20 

80 
20 

25 
60 
15 
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Table 1 (Continued) 

Variables Absolute 
Frequency 

Relative Frequency 
(Percentage) 

Last Dental Visit 
Six month s 8 40 
One year 5 25 
Two years 2 10 
Over two years 3 15 
Never 2 10 

Last Den t al Procedure 
Teeth cleaning 10 50 
Dental extraction 2 10 
Dental capping 3 15 
Dental filling 2 10 
Root canal 1 5 
None 2 10 

Reaction to Last Procedure 
Accepte d 14 70 
Cried 3 15 
Tired of holding mouth open 1 5 
Do not know 2 10 

p r esent p roce dure . The last dental visit in another dental 

3etti n g ranged from six months to never. The mean time 

since the last denta l visit was over one year. Ten (50%) 

of the children who had previous l y been to another dentist 

required teeth cleaning only, while anothe r eight (4 0% ) had 

a more major type of procedure such as extraction, filling, 

capping, or root canal . Two (10%) of the children had never 

been to a dentist . Fourteen (70%) of the children had 

accepted that last dental procedure, while another four (20%) 
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cried or became tired of holding their mouth open. Two 

(10%) of the parents were unaware of their child's reaction 

to the last procedure. (See Appendi x I, Table A, for 

absolute and relative frequencies of the demographic vari

ables obtained from parents for the separate experimental 

and control groups of children.) 

Findings 

The Palmer Sweat Prints taken on each child resulted 

in a permanent stain on Whatman's density pnper, which 

varied in color from light gray to dark purple . The rela

tive darkness of the p rints was directly proportional to 

the amount of sweating. Increased density or color of the 

prints denoted increased sweating, which in turn denoted 

increased stress levels (see Figure 1 for examples of the 

Palme r Sweat Prints) . The density of the prints varied 

fro m child to child . Ferreira and Winte r (1963) had indi 

cated that be f ore and after comparison scores in a given 

child provided better results than absolute scores because 

of this var iability from individual to i ndi vidual. The 

Palme r Sweat Prints were scanned by a densi tomete r re s ult

i ng in decimal readings of the s cores . 

Changes in the Pa lmer Swea t Print stress measurements 

we re calculated fo r three inter als whi ch included base line 

(pre - play), ore - treatment (pos t - p l ay), and post- treatmen t. 



1. 
Baseline (or Pre-Play) 

2. 
Pre-Treatment (or 

Post- Play) 

3 . 
Post-Treatmen t 

Fi ure 1 . Examples of Palmer Sweat Print Density Scores 
Reco~ded on One Child in :tudy of Play Activity . 
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The f i rs t meas urement was done on each chil d immediately 

a f ter the c onsent form was s i q n ed and p rior to a simp le 

verba l e xplanation to the control gro up of children or the 

conduc t ion of situat ional play activity with the experi

mental group of children. The second measurement was done 

after the verbal exp lanation or the conducting of the situa

tional play activity and immediately before the dental 

treatment. The third measurement was done immediately after 

the den tal treatmen t was completed and before the dentist 

s poke with the paren t and child about the child's future 

dental needs. 

Ta ble 2 shows the mean, median, mode, and standard 

deviati on, wi th min imum and maximum ranges of density 

scores calcu lated on the total group o f children for the 

three interv a l s. The basel i ne or pre-play interval on all 

chi l d r en range d from 6 .8 0 to 39. 88 with a mean of 17.40 and 

a sta ndard dev i ation of 9. 3 ; the pre-tre atment or post-play 

inter val r anged f r om 4.3 3 to 45. 40 with a mean of 15.71 and 

a standard deviat i on of 10 . 24 ; t he post-tre atme n t int erval 

was considerably lower r anging from 3 . 00 t o 1 5 . 40 with a 

ean of 8 . 92 an d a standard deviati on of 3 . 6 4. 

Table 3 shows the standard deviations and me an scor es 

of the Palmer Sweat Print meas ureme nts separately for bo th 

experi . e ntal and con t rol groups of children for a l l three 



Table 2 

Me an, Median, Mode , Standard Deviation, Minimum and 
Maximum Ranges of Palmer sweat Prints for Three 

Measurement Intervals on Children Participating 
in an Experimental Study on Play Activity 

in Relation to Stress Measurements 
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Measurement Mean Median Mode SD Minimum Interval Maximum 

Baseline (or 
Pre-play) 17.40 13.51 6.8 9.30 6.80 39.88 

Pre-treatment 
(or Post-
play) 15.71 12.04 4.33 10.24 4.33 45.40 

Post-
treatment 8.92 8.69 7.50 3.64 3.00 15.40 

Table 3 

Standard Deviation and Mean Palmer Sweat Print (M PSP) 
Measurements for Three Intervals on a.n Experimental 

and Control Group of Children Participating in 
a Study on Play Activity in Relation to 

Stress Measurements 

Interval 
Experimental Group Control Group 

Baseline (or 
Pre-play) 

Pre-treatment 
(or Post
play) 

Pos -
trea t ment 

SD 

7 . 31 

6 . 42 

3 . 57 

M PSP 

19.72 

13 . 09 

8 . 60 

SD M PSP 

10.84 15 .0 8 

1 2 . 8 5 1 8 .32 

3 . 86 9 . 24 
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intervals (baseline, pre-tre atment, and post-treatment) that 

the measurements were re corded. The experimental g ro up 's 

mean score for the baseline interval was 19.72 wi th a stan

dard deviation of 7.31; the mean score f or the pre-treatment 

interval was 13.09 with a standard deviation of 6.42; the 

mean score for the post-treatment interval was 8.60 with a 

standard deviation of 3 .57. The control group's mean score 

for the baseline interval was 15.08 with a standard devia

tion of 10.84; the mean score for the pre-treatment interval 

was 18.32 with a standard deviation of 12.85; the mean score 

fo r the post-treatment interval was 9.24 with a standard 

deviation of 3 .86. In other words, the Palmer Sweat Print 

stress measurements for the experimental group of children 

were higher for the baseline interval than the control group 

of children. However , the stress measurements for the 

e xper imental g roup decre ased after ?lay and de cre ased 

further after the dental treatment was com?leted. The 

stress measurements for the control group increased after 

the simple verbal explanation and then decreased af ter the 

treatment was comple t ed . 

To address th e hypothesis-- School - aqe children , 7 

through 10 years of age, who r eceive situational play 

activity prior to dental trea t men ts in a clini c setti nq 

will have significa ntl y lower levels of st r ess than thos e 

children, 7 throua h 10 years of age, who do not receive 



situational play activity prior to dental treatments in a 

clinic setting- - a two- way ana lysis of va riance was com 

puted . This two- way ANOVA indicated that there was no 
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difference between the experimental and control groups of 

children f or the three measurement intervals of stress. 

Therefore, the hypothesis was not accented. However, a 

significant K = 4.94 (Q = .04) indicated a significant 

difference across the stress measurements within the groups 

(Table 4). Therefore, a multiple comparison test using the 

post-hoc Newman-Keul's procedure was computed and indicated 

a significant difference within the experimental group of 

children from the baseline (pre-play) interval to the pre

treatment (post-play) interval. The experimental subjects' 

stress levels were significantly lower following situational 

play than prior to the situational play activity. In addi

tion, there was a significant interaction effect in that 

the control subjects' stress levels were significantly 

higher followin g verbal explanation than prior to the 

simple verbal explanation (see Figure 2) . 

Other Findings 

Analysis of variance wa s also computed to note a ny 

effects of sex, race, or age upon the dependent var iables 

of stress measurements . The ana l ysis failed t o s how any 

significant differe~ces . 



Table 4 

'I\vo - Way ANOVA for Stress i'1easurernents on Experimental and 
Control Groups of Children Participating in a study with 

Si t uational Play Activity 

Source 

Between Groups 

Error l 

Within Groups 

Interaction 

Erro r 2 

Sum of Degrees of 
Squares Freedom 

0 . 84 9 1 

3289 . 926 18 

28.679 1 

243.394 1 

104 . 413 18 

Summary 

Mean 
Square 

0 . 849 

182.773 

F 

0 . 00 

28.679 4.94 

243.394 41.96 

5 . 800 

0.95 

0 .04 

0.00 
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Based on the data that was collected, the two- way ANOVA 

indicated that there was no significant difference in the 

Palmer 0weat Print stress measurements between the experi -

mental and control groups fo r the three intervals of base-

line (pre - play) , pre-treatment (post- play) , and post-

t reatment . Therefore, the hypothesis for t he study was not 

accepted . The ANOVA did indicate a significant difference 

across the stress measurements and, therefore, the pos t-hoc 
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trol 

Experimental 

Baseline Pre -treatment 
(Pre - play) (Post-play) 

Time Intervals 

Post
Treatment 

Figure 2 . Di a gra m o f I ntera ction Effect of Stress Measure
ments f or Pre - Pl ay and Post-Play Time Intervals 
fo r Experimenta l an d Control Group s of Children . 
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Newman - Keul 1 S procedure was computed. This procedure 

i ndicated that there was ~ signi f icant difference within the 

experimental group of children between the first two inter

vals of baseline (pre-play) to pre-treatment (post-play) 

time periods. Analysis o f variance failed to show any sig

nificant effects of sex, race, or a ge upon the dependent 

variable of stress measurements . 



CHAPTER 5 

SUM~ffiRY OF THE STUDY 

This chapter includes a review of the research problem 

and hypothesis, as well as a summary of the findings, con

clusions, implications, and recommendations made as a result 

of the study. This investigation was conducted to determine 

if situational play initiated by the nurse prior to dental 

treatment procedures in the dental clinic would alter the 

level of stress which the child experienced prior to the 

treatment procedure. The following research hypothesis was 

examined: School-age children, 7 through 10 years of aqe, 

who receive situational play activity prior to dental treat

ments in a clinic setting will have significantly lower 

levels of stress than those children, 7 through 10 years of 

age, who do not receive situational play activity prior to 

dental treatments in a clinic setting. The meanings extra

polated from t he findings and conclusions are discussed and 

related to othe r research. Implications for the outcomes of 

the findings are di rected toward the pediatric professional 

nurse and other health p rofessionals who interact with 

children in stressful situations wi th in dental or other 

types of out - ~atient health care settinqs . Recommendati on s 

for furth e r study are based on interpretation of the data. 

98 
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Summ2rv 

P~ experimental des i gn was used in thi s study to 

compare physiological stress measurements on an experimental 

group and a control group of school-aqe children receiving 

dental treatments in an out-patient dental clinic located in 

a large southern metropolitan city. The experimental qroup 

of children was prepared for the dental treatment with 

situational play activity conducted by the nurse investiga

tor, which included an explanation and demonstration of the 

treatment with time available for the children to practice 

and play with the dental instruments on a teaching doll. 

The control qroup of children received a simple verbal 

explanation of the dental treatment by the nurse investiga

tor without a demonstration or play activity. 

Twenty children between the ages of 7 and 10 years 

participated in the study and were assiqned randomly to one 

of the two g roups on t~eir initial admission to the specific 

dental clinic. All children received the same dental pro

cedure which included dental X rays, denta l cleaning, and an 

oral dental examination . 

All children we r e accompanied by a parent or quardian 

to the dental clinic and each parent an0 child appronriately 

consented to the stud procedure . Each parent or quardian 

cowpleted specific information requeste~ by t e investigator 
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on a demographic data sheet . The demographic data sheet was 

used to determine basic information related to a past and 

pre sent dental history on each child. 

Stress measurements were done using the Palmer Sweat 

Print to determine if there was a difference in the stress 

levels of the two groups of children prior to dental 

treatments. The stress measurements were taken in the 

same manner on all the children at three intervals, which 

included baseline or pre-play, pre-treatment or post-play, 

and post-treatment time periods. The sweat prints were 

scanned and analyzed on a densitometer, resulting in 

decimal readings of the scores. 

Analysis of variance was used to determine if there 

were any significant differences among and between the 

physiologi cal stress measurements of the two groups of chil

dren . Results indicated that there were no significant dif

ferences between the two groups of children, but there was a 

significan t difference within the experimental group from 

the b a sel ine or pre-play inter va l to the pre-treatment or 

post- play interval . No significant effects of race, age, 

o r sex were fo und upon the dependent variable of stress 

mea sur ements . 
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Discussion of Findinas 

The findings of this study indicated that there were 

no difference s in the stress me as urements between the 

experimental and control groups of children or between the 

two methods of preparatory information (simple verbal 

information and situational play activity) employed on the 

children . However, the significant difference noted across 

the stress measurements of the experimental group of chil

dren from baseline or pre - play to the pre-treatment or 

post-play interval suggests that differences do exist . 

The experimental group of children appeared to benefit from 

the combination of explanation, demonstration, and play 

activity. This was in contrast to the control group of 

children who received a simple verbal explanation. In 

addition, there were no significant relationships between 

age, race, and sex and the dependent variable of stress 

measurement. 

The results of this study were basically i nconsistent 

with seve ral studies that had p reviously indicated that 

different fo rms of play ac t ivity or preparatory information 

given to chi~dren prior to surg ical or treatment procedures 

reduced stress levels in children (Ca ssell & Paul, 1967~ 

Erickson, 1958a,b~ Heffernan & Azarnoff, 1971; Johnson, 

Kirchoff, & Endress, 1975; Visintainer & olfer, 1975) . Of 
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these studies, only Johnson et al . (1975) directed 

prepara~ory i~fQrmation to the ~~11 child in a c l inic set-

ti ng . Heffe r n an and Azarnoff (1 971) studied preparatory 

information exchanged between parent and child in a clinic 

setting. The investigators found that communication about 

the treatmen t and clinic visit helped r educe the child's 

stress level if the child had initiated the communication . 

Premature and detailed information tended to provoke the 

stress level s of school-age children . The aspects of the 

initiation of the communication and the detail of the i nfor

mation exchanged between parent and child were not consid

ered in the present study . 

None of the above inve sti gators evaluated stress using 

the Palmer Sweat Print as a physiological measurement . 

Visintainer and Wolfer (1975) included heart rate , and 

Johnson et al . (19 5) used pulse rate as pa rt of their 

measurement parame ters . 

In contrast to the above s tudies, other investigators 

have indicated confl icting results related to lay activity 

and preparatory information (Diebenow , 1977; Herbertt & 

Innes, 1979; Lockwood, _970) . These results were similar 

to thoEe obtained in the present study . Lockwood (1970) 

studiec the effects of situational doll pla on the le els 

of st~ess ex erienced by children hospitalized prior to 
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surgical procedures . The investigator concluded that the 

situational doll pley did _ot have any sig_ificant e ffect 

upon the preoperative levels of stress experienced by the 

children . However, the stress reactions of the experi mental 

group of children toward the doctors and medical procedures 

decreased significantly after receiving the situational doll 

play. 

Herber tt and Innes (1979) reported an experimental 

study using three different informational techniques with 

children prior to dental examinations . Through analysis of 

variance, the investigators determined that none of the 

expe ri mental conditions had any significant effect upon 

anxiety ratings or cooperation ratings. They concluded that 

brief familiarization and brief lectures on what was to 

occur in the clinic are unlikely to have any significant 

e f f ect upon cooperation and anxiety of the child patient. 

Possibly children are unable to remember the information 

long enough to derive benefits from it. This may have been 

a facto r for the increased stress levels no ted in the con

trol group of children at the pre-treat men t inter val after 

simple verbal explanation in the presen study . 

Diebencw (197 ) also r eported results of an 

expe r imental study on 30 chil d r en in a ped iatric clinic 

setting receiving two different types of preparator y 
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information p rior to finger-stick procedures . The 

experi~ental qroup received consistent positive verbal 

reinforcement for cooperation and we re tol d what to expect . 

Physiologi cal stress measurements of heart rate and blood 

pressure were recorded on the children at baseline , befor e , 

and after the procedure . No significant differences were 

found between the two types of verbal preparation . However, 

the exper i mental group of children had consistently lower 

levels of stress measurements than the control qroup with 

the same pattern of change . Once again, none of t hese stud-

ies measured stress in terms of palmer sweat indexes . 

No other study described in t he lite rature that 

measured the physiological parameter of almer sweat simi

larly used play or preparatory information as an experimen 

tal manipulation for the investi gation . Therefore , the 

findings of the p r esent study have been di fficult to compar e 

with other investigational information and results. 

Contrary to previous indications by Fe rre ira and Winter 

(1963), Lore (1966), Shapiro (1975), and Munday (1976) that 

the Palmer Sweat Print was eas ily applicab~e and manageable 

wi th children, the investigator of this study learned ear ly 

i0 the pilot stucy that skill was required in a dministering 

the measuremen t tool . Experience had o be ga ined in this 

a r ea before proceeding w~th the inves ti g ation . unday (1976) 
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investigated palmer sweat in dexes and furthe r indicated that 

this was a feasible method for studyinq physiologic31 

arousal in clinical settings . However, s he felt that this 

measure was unlikely to show linear relationshi ps between 

cause and effect due to idiosyncra t ic reactions of individ

uals. The effects of the stress syndrome on physiological 

measurements are very complex . The same stressor may pro

duce the same or different responses in the same or dif 

ferent individuals (Selye / 1976) . It is possible that 

stress cannot be described along a single dimension of 

arousal (Rosenberg & Katcher, 1976) . Mischel (1976) 

described the difficulty as sociated with predicting reac 

tions of children to str essfu l situations because of the 

many variables to be considered . 

All or some of the above variables may have been 

responsible for the lack of significant differences noted 

between the two g roups o f children . In addit ion, the sam-

ple size of the children was small consisting of a total 

of 20 children from all races and socioeconomic levels . 

Financial assistance and transportation wer e available to 

lower and middle socioeconomic grouns of children, making 

the particular clinic settinq accessible to all . 
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Conclusions and Implications 

Based upon the findings and i hi . the li it ti ~s o~ 

this study, the following conclusions were drawn : 

l. Situational play does not have any significant effect 

upon the stress levels of children receiving an initial 

dental procedure in a clinic setting . 

2 . Children exposed to situational play activity demon

strate lower stress levels followinq situational play 

than prior to situational play . 

3 . Children exposed to simple verbal explanations demon 

strate higher stress l evels followinq verbal explana

tions than prior to verbal explanations . 

4. Age, race , and sex have no significant effects upon the 

stress levels of children receiving initial dental pro

cedures in a clinic setting. 

The implications of this study are directed toward 

pediatric nurses and other personnel within the health oro

fession~ who interact with children in stressful health 

care situations . 

The findings of this study indicated tha _ there were no 

significant differen~s between the experimental manipulation 

of situational play activity and the incidence of physio

logical stress levels of palmer sweat in children experi

encing dental treatment procedures in a clinic settin . 
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However, the s i gnificant dif ference noted within the 

experimental group i~~icatcd that those children who 

received situational pl a y benefi ted from the play experi

ence, because their stress l evels decreased following the 

play activity . This response of dec reased stress levels 

could be due to the "Hawthorne effect," which Abdellah and 

Levine (19 79) describe as "a psychological reaction to the 

study conditions" (p . 697) . The children may have viewed 

th e situa t ional play activity as a novelty situation or they 

may have felt that they were being treated in a special man 

ner. The control group did not seem to benefit f r om the 

simpl e verba l e xplanation and, indeed, their stress levels 

increased fol lowing the verbal explanation . Perhaps chil

dren do not benefit from a li mited amount of information, 

because they are unab le to engage in the "work of worryinq" 

which Jan is (1958) suggests is beneficial in reducing stress 

in adults as previously not e d by Herbertt and Innes (1979) . 

It is for the practi tioner to decide whether the extra 

30 to 45 Tinutes of t'rne in play activity wi th those chil

dre~ warrants the cos of that derive d benefit. Since both 

groups of childr en recei ed some degree of preparation, more 

informatir:·n .. i~ht be learned if one qroup of children 

eceived no type of preparat ion prior to the treatment . For 

purpose5 ~f this study, it would have seemed unethical to 



deprive any child of the benefit of even a limited amount 

of p r eparation ti me. 
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Age , sex, and race were not found to influence the 

children's response to stress or the children's ability to 

assimi late the preparatory information. Diebe now (1977) 

found that birth order may have important influences on 

stress. Herbertt and Inne s (1979) foun d that youn ger a ge 

chil dr en (7 , 8 , an d 9 years old) did not seem to assimilate 

the dental experience, while the older children (10 and 11 

years old) did seem to assimilate the experience. Possibly 

the effects of sex, birth order, race, and age on stress 

r equire further study in order to assist with the identifi

cation of t hose factors that inf l uen c e the developmental 

competenci e s of emotions and intellect. 

Because of the complexity of the stress syndrome and 

the effect s upon physiological arousal, the investigator 

suggest s the inclusion of othe r physioloqi c al and/or 

psychological measurement paramete rs for future investi g a 

tions . An increased knowledge base of the variables 

involved in the stress syndrome could assist heal h p ro

fessionals in gui ding children and the ~ r par e n s to acquire 

a more positive at titude toward ain ai ing their own health 

care . 

In conclusion, the limitations of the study must be 

kept in mind before definiti e decisions are made on the 
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bas is of t h e r esults. The study was carried out in only one 

clinic set t ing a nd t he sample was s mall and systematic. In 

addi t i o n, the children's perception of nurses and dentists 

bas ed on past experience was not evaluated . 

Recommendations 

Based upon the f i ndings and conc lusions of this s t udy , 

the following r e commendations for future research are 

pre s ented : 

l . A simi l a r s tudy shou l d be conducted that includes the 

a dd ition of p r ojective techniques such as human figure 

drawing s , puppe t p l ay, play interviews, fil med 

mode ling and needle play . 

2 . A s i milar study should be cond ucted including 

additional physiolog ical paramete r s with a compari s on 

of a be hav ioral or psychol ogical scale o f anxie t y s u ch 

as tha t conducted by Herbe rtt and Innes (1979) . 

3 . A simi l a r s tudy should be und e rtaken to f urther examine 

the rela ted eleme n ts of a ge , r ace, sex, a nd bi rth orde r 

of childr en. 

4 . Repl~ cation of t h is study shoul d be done usinq differen t 

clinic settlngs and/or treatment procedures wi h a 

larger, randomly selected g r oup of childre n . 
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5 . A study should be done to examine and com~are different 

fo rm~ of situational play activity that could be used 

with school-age children . 

6. A similar study should be conducted to include a third 

group of children that would not be given any type of 

preparatory information about the treatment procedure. 
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CONSENT FOR A CHILD TO ACT AS A SUBJECT FOR 

RESEARCH AND I NVESTIGATION 

1. I hereby allow Sandra Krebs, R.N. to perform the following 
investigation on my child, 
who is years of age. 

The purpose of this study is to test whether 
performing special play activities with children before 
they have dental treatments will increase or decrease 
their stress levels immediately after the treatment. 

It is hopeful that the results of this study 
will assist nurses and other medical personnel to find 
ways that they can utilize in understanding and reducing 
stress levels when caring for children having dental 
treatments . It is also hopeful that better ways can be 
found to inform children about their treatments, so 
that they do not see them as punishment for bad behavior . 

The procedure for doing the study will consist of 
getting acquainted with your child and than doing a 
Palmer Sweat Print ' on him. The sweat test consists of 
painting his/her fingers with a cool liquid and than 
obtaining finger prints on special filter paper. At 
this time, half of the children selected for the study 
will receive a simple verbal explanation of the specific 
treatment. The other half of the children will remain 
with the nurse and be .given a detailed explanation and 
demonstration of the treatment and allowed to play and 
practice the procedure on a doll using some of the 
dental instruments. Nobody, except the nurse, will be 
aware of which group the child has been assigned. 
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Immediately before and then again following the dental 
treatment, each child will have a repeat sweat test 
done. 

A special machine will be utilized to read each 

child's sweat prints to determine which children have 
an increased sweating response (meaning an increased 
stress level) or a decreased sweating response (meaning 
a de creased stress level) after the dental treatment. 

2. I understand that the results of the study will be given 
to the agency in which the study is conducted and to the 

Jesse Jones Library. The participants names will not 
be i ncluded in the results of the study. 

J. The procedure of the investigation described above 
(Paragraph 1) has been explained to me by Sandra Krebs, 
R.N . An offer to answer all of my questions regarding 
the study has been made. I understand that I may 
terminate my child • a participation in the stt•.dy or that 
my child may refuse to partic ipate verbally or by 
refusing to cooperate in the study at any time. 

4. Signatures • 
Subject (if able to sign) ____________________________ __ 
Parent or Guardian. ____________________________________ ___ 
Relationship ____________________________________________ _ 
Address ___________________ City ________________________ __ 
Phone _____________________ Date ________________________ __ 

~itness ___________________ Date ________________________ __ 
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PAL1\1ER SWEAT PRI NT 

1 . Whatman no. 1 filter paper 

2. Densi t ometer (Mac Beth RD 100) 

J. Solution of 1J gm of anhydrous ferric chloride 

in 400 cc of pure acetone with three drops of 

hydrochloric acid (this is the solution the 

child's fingers are painted with) 

4 . A 5 per cent tannic acid aqueous solution (for 

impregnating the filter paper) 
\ 

Procedure a 

1 . Obtain materials (above). 

2. Soak filter paper in the 5 per cent tannic acid 

solution for three minutes, remove from solution 

and allow to dry. 

J. Paint the child•s fingers with a small paint 

brush saturated in solution (number J under 

materials ) • 

4 . Allow the child's fingers to dry for thirt y 

seconds. 

5. Place the child • s fingers on the filter paper 

for one minute. 
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DEMOGRAPHIC DATA SHEET 

Child Number ________ _ 

The followi~ is information needed on your child in 

order t o assist in the evaluation of the findings. All 

names will be withheld from the study. 

1. What is the birthdate of your child (month/day/year)? 

2. What is the sex of your child? 
Male ________________________ _ 
Female ______________________ _ 

J. What is the race of your child? 

Caucasian~-------------------Negroe ______________________ _ 

Latin American ________ _ 
Other (explain) ______ _ 

4. Does your child speak English? 
Yes ________________ __ 

No __________________________ --

5. What is your child's present grade in school? 
Kindergarten. ____________ __ 

First-------------------------Second __________________ __ 

Third ------------------------Pourth ___________________ __ 

Fifth·----~------------------
Other (explain ) ______________ _ 
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6. Does your child have a major dental problem? 
Yes. ________________________ ___ 

No--~------------------------

?. What is the dental problem? 

Dental fillin~-------------
Dental cappi~=---------------
Other (explain} ____________ __ 

8. Is your child aware of what he is to have done on this 

visit to the dentist? 
Yes ________________________ ___ 
No. __________________________ __ 

9. I~ the answer is yes to the queation above, what is the 

procedure that he/she is to have done on this visit? 

Teeth cleaning~-------------
Dental filli~~-------------
Dental capp~~--------------
Other (explain} ____________ _ 

10. When did your child last visit the dentist? 

Within the last 6 months __________________________ __ 

Within the last the last 6 months to 1 year ________ __ 
Within the last 1 to 2 years ______________________ __ 

Over 2 years ago·------------------------------------

11. What did your child have done on his/her last dental visit? 
Teeth cleaning_ ____________________________________ __ 
Dental filling_ __________________________________ ___ 
Dental capping ______________________________________ _ 

Other (explain) ____________________________________ _ 
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12. How did your child react to the dental treatment on his/ 

her last visit? 
Cried ______________________________________________ __ 

Tried to run away __________________________________ ___ 
Refused treatment __________________________________ ___ 
Accepted treatment __________________________________ __ 
Other (explain) ____________________________________ __ 
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PALr.~R S\'·lEAT PR I NT EXPLANATION ? OR 

EXPERI~~NTAL AND CONTROL GROUPS 

Verbal Explanation ! Demonstration 

(Child ' s name), I am going to take 
t he finger prints of some of the 
children coming to visit the 
dentist. I would like to place 
your finger prints on a special 
piece of paper. 

I will paint your first and 
second fingers of your right 
hand with a cool liquid--just 
like this. The liquid does not 
hurt--just feels cool. 

I will then ask you to hold your 
fingers still until the liquid 
dries. We will watch the time 
by the big hand on this clock. 

I will then ask you to place 
your fingers on this paper 
until I tell you to stop--just 
like this. We will once again 
watch the big hand on this 
clock while we wait. That is 
all there is to the test. 

Do you have any questions? Now, 
we will do the same thing on 
your fingers. 

I will do this same finger 
print test just before your 
( arne of s ec· ic scheduled 
treatment and then again when 
you are all done with your 
treatment. 

Actions of Nurse Researcher 

Sit with child at a 
table and talk with him/ 
her at eye level. Show 
a sweat print that has 
already been done on 
Watman's paper. 

Demonstrate painting 
fingers on self. 

Allow own fingers to dry 
and observe clock with 
child for JO seconds. 

Allow · own fingers to 
remain on Watman•s 
paper for one minute 
as we observe the clock. 

Proceed with the same 
procedure on the child. 
The same explanation will 
be repeated for each step. 
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VERBAL EXPLA~.ATION OF DENTAL TREATMENT ?OR 

CONTROL GROUP 

(Example i s t he Dental Cleani ng Treatment ) 

Verbal Explanation of Snecif ic 
Dental Treatment 

(Child• s name), do you know 
what you are going to have 
done in the dentist•s office 
today? 

You are going to have your 
teeth cleaned and x-rays taken. 

The lady who cleans your teeth 
i s called a hygienist. She 
will have you sit in a special 
chair and crank you up real 
high. Then she will have you 
open your mouth very wide, so 
that she can see your teeth 
easily with a small mirror. 

The next thing that she will 
do is t o take a little pick 
with a handle and scrape off 
your t eeth. 

Following that, she will take 
s ome special powder on a brush 
that has a motor on it and 
polish your teeth so they 
shine . 

Then she will clean between 
each t ooth with some string 
called dental floss. 

She wi ll also have you rinse 
your mouth wi t h a liquid 
medicine called fluoride. 
You will nee d t o hol d it i n 
your mouth until she tells 
you to spit it in a basin . 

Action of Nurse Researcher 

Sit at a table with child 
and talk with him/her at 
eye level. Allow time 
for child to explain. 

Continue to talk with child 
at eye level. 

Continue discussion at 
eye level without 
demons t ration. 

1 2 7 



Verbal Explana tion of Spec if ic 
Dental Treatment 

The last step that the hygienist 
will do is to take pictures of 
your t eeth with a special x-ray 
machine. Do you have any 
questions? 

Act i on of Nur s e Researcher 

Allow time for child's 
questions. 
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SITUATIONAL PLAY OF DENTAL TREATMENT FOR 

EXPERIMENTAL GROUP 

(Example is the Dental Cleaning Treatment) 

Play and Verbal Explanation of 
Specific Dental Treatment 

(Child's name), do you know 
what you are going to have 
done in the dentist's office 
today? 

You are going to have your 
teeth cleaned and have x-rays 
taken. I am going to try to 
explain what will be done and 
what you can do to help make 
the treatment easier and 
quicker. 

Do you know why you need to 
have your teeth cleaned and 
x-rays taken? 

Cleaning your teeth helps to 
get rid of a white and flaky 
type of film that gets on and 
between your teeth. This is 
called plaque and is hard to 
see easily. Bacteria live in 
this film and try to eat off 
the outer covering of your 
teeth. This covering is called 
the enamel of the tooth. We 
do not want that to happen, 
because if the bacteria eat 
too far into the tooth--it 
causes the tooth to hurt and 
makes it hard to chew your 
food. Your teeth are very 
important as you need them 
your entire life to eat your 
food. Do you have any 
questions? 

Actions of Nurse Researcher 

Sit at a table with child 
and talk with him/her at 
eye level. Allow time for 
child to explain. 

Allow time for child to 
explain. 

Demonstrate the areas of 
the tooth where plaque 
forms by using a set of 
artificial teeth. Allow 
time for questions. 
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Play and Ve rbal Explanation of 
Specific Dental Treatment 

First, I am going to show you 
all of the different instruments 
used to clean your teeth. Do 
you have any questions? 

The lady that cleans your teeth 
is called a hygienist. She 
will have you sit in -this 
special chair and crank the 
chair so you are sitting 
real high. Then she will want 
you to open your mouth very 
wide, so that she can see all 
your teeth with a little 
mirror. 

Next, she will take a pick and 
scrape all of your teeth and 
between your teeth to get off 
the film or plaque. This 
should hurt only a little 
when she gets close to the 
gwn line of the tooth. You 
can hold your first finger 
up in the air to let her 
know if it starts hurting. 
There will be a •scratchy" 
sound as she scrapes your 
teeth. 

She will probably spray your 
mouth with some water every 
once in a while and have 
you swish the water around 
in your mouth . Then you can 
spit it out in this basin. 

Then she will take a special 
brush with a motor on it and 
polish all your t eeth with 
some power to make them shine. 

Actions of -Nurse Researcher 

Show child different pieces 
of equipment. Explain each 
piece and demonstrate how 
used on a pair of artificial 
set of teeth. Allow time 
for questions. 

Demonstrate chair and show 
child how to open his/her 
mouth wide. 

Show child where gum line 
area is located and demon
strate use of pick on the 
set of artificial teeth. 

Demonstrate rinsing mouth 
with water and spitting 
it out. Allow child to 
practice swishing mouth. 

Show child brush and listen 
to sound of polisher. 
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Play ~ Ve rbal Explanation of 
Specific Dental Treatment 

Next, she will take some string 
called dental floss - and clean 
between each tooth--just like 
this. Maybe,- your mother and 
Dad have you do this at home 
after you brush your teeth. 

Then she will give you some 
special liquid called fluoride 
to just hold in your mouth 
until she says to stop. Do 
not swallow the medicine-
spit it out into the basin 
when she says "stop". This 
liquid helps protect the 
outer coating of the teeth 
from the bacteria that want 
to eat into the teeth. 

The last thing that the 
hygienist will do is to take 
x-rays. She will put a little 
piece of hard cardboard on 
each side of your teeth and 
ask you to bite down on the 
cardboard. Then she will 
take a special x-ray picture 
of your teeth with a machine. 
It will be very important for 
you to hold very still while 
she takes the picture. Do 
you have any questions? 

I have a doll here called 
(name of doll). Would you like 
to practice using some of the 
instruments to clean his/her 
teeth? Why don•t you explain 
what you are doing as you go 
along? 

Actions of Nurse Researcher 

Show child the dental floss 
and demonstrate use of 
flossing on artificial 
and own teeth. 

Show the child what the 
liquid looks like and allow 
him to smell the fluoride. 

Show the child the bite 
block and allow him/her to 
see the x-ray machine. 
Allow time for questions. 

Allow child to practice 
cleaning doll's teeth under 
supervision. 
Have child explain what 
he/she is doing as the 
play progresses. Allow 
time for questions. 
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DATA COLLECTION RECORD 

Child Number ____________ __ 

Experimental. ____________ __ 

Control. __________________ _ 

Date ____________________ _ 

1. Age------------------------------------------------
2. Sex ______________________________________________ __ 

J. Race ____________________________________________ ___ 

4. Language __________________________________________ _ 

5. School Grade ______________________________________ _ 

6. Major Dental Problem. ______________________________ __ 

?. Present Dental Procedure. __________________________ __ 

8. Child's Understanding of Procedure ________________ __ 

9. Last Dental Visit ______________________________ ___ 

10. Last Dental Procedure ____________________________ ___ 

11. Reaction to Last Procedure ________________________ __ 

12. PSP Baseline ____________________________________ __ 

1). PSP Pre-treatment ________________________________ ___ 

14. PSP Post-treatment ________________________________ __ 
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Table A 

Frequen c y a nd Per cent a g e Distribution of Demoq r aphic 
v-r i ab lcs by Groups Obtained on 20 Ch i l d ren Par

ticipating i n an Experimental S t u dy of Play 
Activi ty i n Relat i on to Stress Meas urements 

Experimental (N=lO) Control (N=lO) 

136 

Variables Absolute Relative Absolute Relative 
Frequency Frequency 

Age 
7 y e ars 
8 years 
9 years 

1 0 years 

Sex 
Ma l e 
Fema le 

Race 
La t in 
Black 
White 

School Grade 
First 
Second 
Third 
Fourth 
Fifth 

Mother•s Unders tand
ing of Child•s Knowl 
edge of Dental Visit 

Yes 
No 

Child•s Unde rstand
ing of Den tal Vis i t 

Yes 
No 
Not sure 

2 
4 
2 
2 

6 
5 

3 
2 
4 

2 
4 
1 
1 
2 

8 
2 

3 
5 
2 

% 

10 
20 
10 
10 

30 
25 

15 
10 
20 

10 
20 

5 
5 

10 

40 
10 

15 
25 
10 

Frequency Frequency 

1 
1 
4 
4 

5 
4 

2 
4 
5 

1 
1 
2 
4 
2 

8 
2 

2 
7 
1 

% 

5 
5 

20 
20 

25 
20 

10 
20 
25 

5 
5 

1 0 
20 
1 0 

40 
10 

10 
35 

5 
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Table A (Continued) 

Exf2er i men tal {N=lO) Control {N=l O) 
Varaibles 

Absolute Relative Abso lute Re lative 
Frequency Frequency Frequency Frequency 

% % 
Last Dental Vis it 

Six Months 5 25 3 15 
One Year 3 15 2 10 
Two Years 0 0 2 10 
Over Two Years 1 5 2 10 
Never 1 5 1 5 

Last Dental Procedure 
Teeth Cleaning 5 25 5 25 
Dental Extraction 0 0 2 10 
Dental Capping 3 15 0 0 
Dental Filling 0 0 2 10 
Root Canal 1 5 0 0 
None 1 5 1 5 

Reaction to Last 
Procedure 

Accepted 6 30 8 40 
Cried 2 10 1 5 
Tired of Holding 

Mouth Open 1 5 0 0 
Do Not Know 1 5 1 5 
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