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This study investigated the relationship between stress 

and pain crisis incidence in pediatric Sickle Cell Anemia 

(SCA). It was hypothesized that SCA children were exposed 

to higher levels of stress than healthy children. It was 

also hypothesized that a significant positive correlation 

existed between level of stress and pain crisis incidence 

both within and between years. 

The sample consisted of 20 Black elementary school 

children with SCA. There were 12 female and 8 male 

children. The period of investigation included the calendar 

years 1983 and 1984. Pain crisis incidence was determined 

through parent interviews and verified by a review of 

medical records. Stress was assessed during the interviews 

with the Social Readjustment Rating Scale for Children 

(Coddington, 1972). 

The magnitude of Life Change Units was tallied and 

compared to the sums of a healthy comparison group by use 

of a Binomial test. The frequency of pain crises was also 

tallied and the Spearman's rho correlational coefficient was 



used for assessing various relationships between stress and 

crises. 

The Binomial test resulted in a p value of .21; the 

results were in the predicted direction for the 1984 and 

83/84 combined data. The correlation between stress and 

pain crises occurring within the same years was significant 

(rho = .451, £ < .05) for only the 83/84 combined data. Lag 

correlations between 1983 stress and 1984 crises were signifi-

cant (rho = .397, £ < .05) as well as 1983 (second half) 

stress and 19 84 crises (rho = .575, £ < .01). 

The present research gave only mild support to the 

hypothesis that SCA children are exposed to higher levels of 

stress than their healthy peers. It did, however, show good 

evidence of a relationship between life stress and pain 

crises. This relationship is strongest between stress 

occurring in one time period and pain crises that occur in 

a subsequent time period after a delay of several months. 
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Preface 

Sickle cell anemia (SCA) is a genetically transmitted 

form of anemia which results from an abnormal type of 

hemoglobin (HbS) present in the erythrocytes or red blood 

cells. Under conditions of low oxygen tension, the HbS 

causes the red blood cells to assume a sickled shape which 

impedes passage of the cells through the smaller blood 

vessels (Berkow & Talbott, 1977; Guyton, 1981; Thomas, 

1981) . 

There are four major types of crises associated with 

SCA consisting of the vaso-occlusive, aplastic, hemolytic, 

and sequestration forms (Konotey-Ahulu, 1974). The primary 

focus of this study is the vaso-occlusive crisis. It is the 

most common crisis and the one typically associated with 

severe pain. 

From a psychological perspective, there is accured 

evidence which indicates that the onset of a painful crisis 

is frequently preceeded by stress. Crises appear to occur 

most often in those individuals encountering the greatest 

degrees of life stress (Davis, 1980; Leavell & Ford, 1983; 

Nadel & Portadin, 1977; Smith, 1974). Previous research of 

this issue has focused on adult populations of SCA patients. 

Nadel and Portadin (19 77) suggested that psychological 

stress is associated With "unknown biochemical changes" 

which "provide an environment for the erythrocytes 

vi 



containing S-S hemoglobin conducive to massive sickling and 

the onset of painful crises" Cp. 1077). 

This research was designed to provide support for the 

premise that psychological and/or emotional stress increases 

the incidence of the vaso-occlusive or pain crisis. The 

study investigated the relationship between stress and pain 

crisis incidence in pediatric SCA patients. It was hypothe-

sized that SCA children were exposed to higher levels of 

stress than healthy children. It was also hypothesized that 

a significant positive correlations existed between level of 

stress and pain crisis incidence both within and between 

years. 

via. 



LIFE STRESS AND INCIDENCE OF 

PEDIATRIC SICKLE CELL ANEMIA 

PAIN CRISES 

Sickle Cell Anemia 

Anemia is a broad term which is fundamentally defined 

by an inadequacy of the circulatory system to sufficiently 

oxygenate the cells and tissues of the body. The erythro-

cytes or red blood cells serve in the capacity of oxygen 

transporters. Their ability to do so is facilitated by the 

presence of hemoglobin within the red blood cell, to which 

oxygen readily attaches following gaseous diffusion within 

the lung alveoli. Anemia, then, is actually a symptom of 

various diseases which reduce the number or volume of red 

blood cells within the circulating blood or reduce the 

amount of normal hemoglobin contained within the cells 

(Guyton, 1981; Thomas, 1981). 

The normal adult hemoglobin molecule (HbA) contains two 

pairs of polypeptide chains, alpha and beta. Sickle cell 

hemoglobin (HbS) replaces glutamic acid with valine in the 

sixth peptide of the beta chain (Pauling, 1949). This 

altered composition allows the HbS to transform into 

semisolid rods called "tactoids" whenever it undergoes 

deoxygenation, as when passing through the peripheral 

circulation. The alteration of the hemoglobin subsequently 



effects the shape of the red blood cell, changing its 

appearance from that of a disc to a sickle. This character-

istic provides the basis for the term sickle cell (Berkow & 

Talbott, 1977; Guyton, 1981). 

A detailed analysis of how erythrocyte sickling occurs 

has been provided by Davis (19 80). 

The sickling process is initiated with local deoxygen-

ation. Following this lowered oxygen tension the cells 

undergo a change in fragility and flexibility such 

that any slight force causes deformity of the erythro-

cytes. This is the presickling stage. During the 

next stage there is a concentrating and thinning 

process. It is because of the flexibility of the cell 

in the presickling stage that this concentrating and 

thinning process is able to occur. At the end of this 

concentrating and thinning phase one end of the cell 

contains a great amount of material and the other end 

is very thin with veil-like projections. A change in 

fragility occurs and the eel] 

sickling phenomena per se bee 

continuing to thicken and thi 

two cells are formed. An art 

1 becomes quite rigid. The 

gins to occur with the 

in at separate ends until 

2 is formed by movement of 

concentrated material along one end of the veil-like 

projections at the other end 

a farmers' sickle. The cell 

until the cell resembles 

is now very rigid, has 



lost its natural sheen and is sticky on the surface 

and unable to flow through the circulation smoothly 

(p. 29). 

Once the cell has sickled, the resultant rigidity 

impairs the normal deformability required of the erythrocyte 

for passage through the smallest blood vessels, the 

capillaries (Klug, Lessin, & Radice, 1974). The increased 

viscosity leads to stasis of blood flow, red blood cell 

agglutination, and, eventually, capillary blockade. This, 

in turn, creates tissue hypoxia and acidosis which further 

exacerbates the sickling, an event referred to by Harris 

(1956) as the "vicious cycle" of sickle cell disease. 

Sickle cell anemia was first described by Herrick, a 

physician, in 1910 when he observed the condition in a Black 

student fron the West Indies (Conyard, Krishnamurthy, & 

Dosik, 19 80). The disease is thought to have originated in 

Africa and then spread to other countries. Though it is 

predominantly a disorder of Blacks, it also has been noted 

to occur in Italians, Greeks, Turks, Indians (not American 

Indians), Puerto Ricans, and Latins. The disorder is 

believed to represent a mutant gene which originally 

proliferated within malaria-infected regions of the world. 

Reportedly, the sickling provided (in some unknown way) a 

resistance to malarial infection during early childhood 

(Linde, 1972). 



There is often misuse and confusion regarding the terms 

SCA, sickle cell disease (SCD), and sickle cell trait (SCT). 

Konotey-Ahula (1974) provides an authoritative definition of 

those terms and a clarification of the distinction between 

them. 

Sickle Cell Disease. This disease involves the 

possession of two abnormal allelemorphic genes 

related to hemoglobin formation, at least one of which 

is the sickle cell gene. The genotypes that consitute 

sickle cell disease are therefore, SS, SC, S Thai, SE, 

SF 'highgene,' etc. It is to be noted that both genes 

in the examples given are abnormal, and that the 

genotype comprising one normal gene (A) and the 

abnormal gene S is not included in the definition of 

sickle cell disease, since the criterion of two 

abnormal genes is not met. 

Sickle Cell Anemia. This form is sickle cell disease 

in which both abnormal genes are for the formation of 

hemoglobin S. Thus, although sickle cell anemia is a 

sickle disease, one cannot assume that the use of the 

term sickle cell disease automatically implies the 

homozygous SS state that is sickle cell anemia. 

Sickle Cell Trait. This term is used to describe a 

person who has inherited one normal hemoglobin gene 

(A) from one parent and one abnormal gene (S) from the 



other parent. The person, who is a sickler on blood 

testing, has the genotype 'AS* and does not belong to 

the sickle cell disease group. . . .It should be 

noted further that the term 'trait* is reserved for the 

heterozygous state involving a normal gene with an 

abnormal gene (e.g., AS, AC, A Thai, AD, AE, AF 'high-

gene') and should never be used to describe a state of 

heterozygosity between two abnormal genes like SC, S 

Thai, or C Thai (p. 611). 

In the United States, the incidence of SCA is typically 

noted as occurring in 1:400 among the Black population. 

However, Motulsky (1973) notes that such a figure accurately 

describes the incidence of SCA only at the time of birth. He 

estimates that the "life-span of patients with sickle cell 

anemia is about 1/3 that of normal persons" (p. 31). 

Considering the high mortality rate, he estimates the inci-

dence within the Black population would range from maximum 

values of 1:612 to minimum values of 1:3333, with the most 

probable figure approximating 1:1875. 

Various authors estimate the frequency of SCT for the 

Black population in the U.S. as ranging from approximately 

eight to 13 percent, with ten percent perhaps the most 

frequently cited figure (Berkow & Talbott, 1977; Headings & 

Field, 1975; Linde, 1972). 

Rucknagel (1974) points out that SCA is "determined by 

homozygosity for a mendelian gene for which sickle cell 
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trait is the heterozygote" (p. 256). Considering this, 

offspring have a 25 percent chance of having SCA when both 

parents are carriers of the trait. The probability of 

developing normal hemoglobin would also be 25 percent, while 

the likelihood of such children inheriting the trait only 

would be 50 percent. 

Since SCA is genetically transmitted, a child actually 

contracts the disease at conception. The symptoms, however, 
t 

are usually delayed until approximately the sixth month or 

later after birth. This is due to the presence of fetal 

hemoglobin (HbF) which "tends to inhibit sickling and 

anemia" (McFarlane, 1975, p. 29)... Once the majority of the 

fetal hemoglobin has been replaced with the abnormal 

hemoglobin (HbS), the child begins to experience the effects 

typically associated with the disease. 

The physical symptomatology of SCT is much less severe 

than that related to SCA. Actually, in the heterozygous 

state (SCT), individuals can lead a fairly normal life. 

Research with young children indicates no early impairments 

in physical growth or cognitive development as a result of 

SCT (Kramer, Rooks, & Pearson, 1978). The most common 

symptoms of hematuria (blood in urine) and hyposthenuria 

(low specific gravity of urine) are relatively benign when 

compared to the devastating symptoms of SCA (Berkow & 

Talbott, 19 77). Under conditions of severe hypoxia SCT can 



be life threatening due to the potential for sickling under 

extreme conditions. For this reason, carriers of SCT should 

avoid strenuous exercise at high altitude or flying at high 

altitude in unpressurized airplanes. In addition, whenever 

surgery is necessary, medical personnel should be advised of 

the presence of SCT, since excessive hemorrhaging or anes-

thetic complications could induce sickling (Jones, Binder, & 

Donowho, 1970; Konotey-Ahula, 1969; Linde, 1972; Smith & 

Conley, 1955). 

In the homozygous state (SCA), there is a frightening 

array of symptoms and complications which make survival 

extremely difficult (Konotey-Ahulu, 1974). These effects 

of the disease are illustrated in Table 1 (Appendix A). 

A significant number of victims perish during infancy or 

childhood. Many succumb to infections, pulmonary compli-

cations, or infarct of a vital organ (Berkow & Talbott, 1977; 

Conyard et al., 1980; Linde, 1972). There is typically an 

excessive hemolysis of red blood cells and many patients may 

be jaundiced. Various vital organ systems such as the 

brain, heart, lungs, kidneys, liver, or spleen may be 

damaged. Chronic leg ulcers are often a recurrent problem 

and there may be a heightened susceptibility to upper 

respiratory infections (Berkow & Talbott, 1977; Gaver, 19 72). 

Swelling and/or pain in bones, joints, or abdomen is 

typical. In fact, swollen hands and feet are one of the 
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first signs evidenced by the disease and may occur as early 

as six months (McFarlane, 1975). Davis (1980) provides a 

list of symptoms commonly seen in both children and adults, 

including: "dyspnea, pallor, fever, convulsions, lethargy, 

coma, abdominal pain, jaundice, diarrhea, and leg ulcers" 

(p. 32) . However, she notes that chronic leg ulcers are 

primarily an adult complication. In adults (and to a lesser 

extent in children) one might also observe "linear habitus 

(narrowing of shoulders arid hips) , decreased height, 

hypogonadism, and considerable stunting of growth" (p. 32). 

Conyard et al., (1980) list infections and dactylitis 

(joint pain and swelling) as the most typical problems of 

childhood, while "leg ulcers, aseptic necrosis of the 

femoral head, and retinal lesions" (p. 21) are associated 

with adolescence and adulthood. 

Lerner and Libby (1976) provide a schematic representa-

tion of the chain of events involved in SCA. While somewhat 

simplified, their chart depitts the structural origin as 

well as some of the symptomatology and ultimate consequences 

of the disease (see Figure 1, Appendix B). 

Sickle Cell Anemia Crises 

One of the more formidable characteristics of SCA is 

the intermittent or episodic occurrence of a medical 

"crisis." Diggs (1965) defines the term crisis as a "sharp 

turn or definite change in the course of a disease, with the 



development of new symptoms and signs" (p. 127). The 

incidence and severity of such a crisis is largely 

unpredictable, as is the duration. The appearance of crises 

may be signalled by the sudden onset of such symptoms as 

"pallor, lethargy, sleepiness, irritability, severe pain, or 

high fever" (McFarlane, 1975, p. 31). 

The four major types of crises associated with SCA are: 

the vaso-occlusive, aplastic, hemolytic, and sequestration 

forms (Konotey-Ahulu, 1974). The most frequent crisis is 

the vaso-occlusive. 

The vaso-occlusive is typically referred to as the 

"painful" crisis. The sickling of the red blood cells 

results in "clumping" with resultant blood stasis and 

thrombosis which creates tissue hypoxia and infarction. 

Severe pain or swelling may occur in such areas as the 

hands, feet, limbs, joints, abdomen, or back (Berkow & 

Talbott, 1977;. Linde, 1972). 

According to Davis (19 80), a painful crisis can be 

precipitated by infections or 

any extreme and sudden change in internal bodily milieu 

such as increased blood pH, lowered oxygen tension, 

blocking of blood vessels, decrease in immunity and by 

.external changes such as high altitudes,; physical 

exertion, and extremes in temperature (p. 39). 

A graphic description of the distress a patient might 

experience during a typical painful crisis is provided by 
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Konotey-Ahulu (1974). 

The patient . . . has suddenly woken up in the middle 

of the night, and found himself very ill with 

excruciating pains 'all over the body.' Asked to be 

more specific, the patient points to the larger joints 

(knees or shoulders or both) and he rubs his palm over 

the lumbosacral region, groaning and grunting for all 

he is worth. The patient rolls from side to side, 

twists, arches his back, and 'screams the ward down.* 

The pain is so severe that even grown-ups shed tears 

and young adults beg to be put to sleep 'because I have 

not slept all night.' The pain is relentless, 

continuous, but has a throbbing character. American 

patients in sickle cell crisis describe the pain as 

'gnawing me down,' 'cutting me to pieces,' 'like 

toothache,* ' or they say they are 'in a rage1 or 'on a 

rack' (p. 613). 

The aplastic crisis is associated with a deficiency of 

red blood cell production in the bone marrow during acute 

infections. Severe anemia generally results. 

A hemolytic crisis results from the sudden and severe 

destruction of red blood cells. Profound anemia and jaundice 

are typically manifested. 

The sequestration crisis is relatively rare and is 

usually seen in young children. Sickled red blood cells 
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rapidly accumulate in the spleen causing massive enlargement. 

There is a loss of blood volume in the general circulation 

and hypovolemic shock can result. If not treated quickly, 

the shock may soon become irreversible (Berkow & Talbott, 

1977; Konotey-Ahulu, 1974; Linde, 1972). 

Medical Treatment 

Medical therapy for SCA is symptomatic according to 

Berkow and Talbott (1977). Blood transfusions and/or intra-

venous fluids are often necessary during the more life 

threatening and less common crises. Spleenectomy may 

sometimes be utilized. 

Since infections are a major cause of sickling, regular 

medical supervision and good prophylactic care are a must. 

However, there are no medical regimens known which can 

prevent the occurrence of pain crises. McFarlane (1975) 

writes that "the incidence, frequency, severity, and site of 

symptoms is highly variable for each child and can never be 

predicted" (p. 30). 

Treatment of a less severe vaso-occlusive crisis can 

take place at home and typically calls for high fluid 

intakes, maintenance of warmth, aspirin or Tylenol with or 

without codeine, and rest. Hospitalization is usually 

required for a pain crisis if severe pain, vomiting, or 

diarrhea occurs. Intravenous fluids and analgesics such 

as codeine or merperidine ijiay be utilized. The intraveneous 
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fluids combat dehydration and help to mobilize trapped 

sickle cells (Conyard et al., 1980). In some cases, however, 

severe pain may continue for days or weeks even when the 

appropriate medical protocols are enacted. 

Sickle Cell Anemia and Stress 

Considerable evidence has been amassed to verify that 

excess stress can pose a serious threat to health (Ader, 

1981; Pelletier, 1977; Pomerleau & Brady, 1979; Wolff, 1953; 

Selye, 1976). Stress can be viewed as the physiological 

effects that accrue within the body as a result of exposure 

to environmental forces, either physical or psychological. 

There is a long and, as yet, incomplete list of adverse 

effects that can develop. Those effects are mediated 

through the neuroendocrine system with the autonomic nervous 

system playing a principal role (Pomerleau & Brady, 19 79). 

While a degree of stress is both essential and desirable to 

a normally functioning, healthy individual, chronic or 

prolonged stress can have cumulatively harmful effects upon 

the different organs or systems of the body. Vascular 

disorders such as hypertension or Raynaud's disease, gastro-

intestinal disorders such as ulcer or colitis, skin problems 

such as psoriasis or urticaria, migraine or tension head-

aches, insomnia, or even cancer are all threats to health in 

varying degrees which are generally recognized as containing 

a significant stress component CAchterberg & Lawlis, 19 80; 

Pinkerton, Hughes, & Wenrich, 1982). 
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Stress is highly idiosyncratic, i.e., what is stressful 

for one individual may not be perceived as such by another 

person of different temperament. Mason (1971) states that 

stress "may simply be the psychological apparatus involved 

in emotional or arousal reactions to threatening or unpleasant 

factors in the life situation as a whole" (p. 323). 

A normal, healthy child encounters substantial stress 

during the typical sequence of development. For the child 

with a disability, however, there are challenging circum-

stances above and beyond those facing the normal youngster 

(Cruickshank, 1980}. 

Whitten and Fishhoff (1974) have identified numerous 

additional sources of stress with which the SCAI child must 

cope. One such stressor relates to the issue of pain. In 

addition to the actual experience of pain during a crisis, 

there is the psychological burden of pain anticipation. 

This can be anxiety arousing and contribute to feelings of 

helplessness or dependency. If a SCA child requires hospi-

talization, fear of parental separation or abandonment may 

become activated. Anxiety may also be generated by painful 

medical procedures or "fear of the unknown" in regard to the 

hospital environment. 

Another stressful aspect of SCA can be the 

of the child's normal activities and life style. Absences 

from school can lower academic standing or even cause 

interruption 
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failure, depending upon frequency. This can further impair 

self-esteem as well as interrupt social interaction with 

classmates. 

Limitations on physical activity can also reflect nega-

tively on the child's self-esteem and social development. 

The SCA child may sometimes be smaller than peers and tire 

much quicker in sports or play, which can lead to teasing or 

rejection. 

At home, there may be stresses within the parent-child 

relationship as a result of the disease. The parents may be 

ashamed or resentful of the child's illness. There can be 

substantial financial burdens resulting from the high costs 

of medical care. 

As the child reaches adolescence, the onset of puberty 

may be delayed. This can stimulate feelings of inferiority 

and impair acceptance in developing heterosexual social 

networks. 

The older adolescent must begin to focus on the diffi-

culties of achieving future independence. Potential 

vocations are limited because of the susceptibility to 

physical fatigue. Additionally, many employers will 

disqualify an applicant or dismiss an employee they discover 

to be a SCA patient. 

Finally, individuals with SCA must cope with the know-

ledge that there is no cure for their disease and that, 
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typically, life span is greatly reduced. They must decide 

whether to marry and, if so, whether to have children, since 

the disease could be passed on to offspring. 

Holmes and Rahe (19 67) have identified and scaled 43 

events involving changes in adult life which require coping 

or readjustment to various degrees. Their research has 

demonstrated that a high life-change score within one year 

is highly predictable of future serious illness. 

It was suggested by Montgomery (1974) that psychological 

factors may play a role in the SCA patient's response to the 

course of the disease. Smith (1974) felt that sickle cell 

pain crises might be precipitated by the individuals* 

emotional response to environmental stressors. 

That hypothesis was supported by Nadel and Portadin 

(1977), who evaluated the potential for life stress and 

depressive affect to promote vaso-occlusive crises in adult 

SCD patients. They discovered that the incidence of painful 

crisis was greatest in those patients who reacted depres-

sively to frustrating life events. Helplessness was the 

most common negative affect identified. Patients utilizing 

"massive denial" to effectively avoid depressive affect 

experienced far fewer crises. While there were varied 

psychological stressors impacting critically upon women, 

employment problems were the most frequent issue for males. 

The authors suggested that "unknown biochemical changes 
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accompanying the depressive affect provide an environment 

for the erythrocytes containing S-S hemoglobin conducive to 

massive sickling and the onset of painful crises" (p. 1077). 

Similar results were found by Davis (1980) in an inves-

tigation of adult SCA patients in a retrospective study that 

surveyed a prior five-year span. By correlating overall 

stress with overall crises, she discovered a relationship 

between stress and emergency room crises (r = .311, £ < .05) 

and stress and hospitalized crises (r - .287, £ < .05). Also 

revealed was a relationship (r = .475, £ < .01) between the 

severity of psychological stress experienced and the 

severity of the pain crises (based on medication required 

for pain management) . 

In a study of 16 adults with SGD, Leave11 and Ford 

(1980) found no specific personality types nor typical 

coping patterns. They did find, however, that life stress 

could markedly effect the probability of developing disease 

symptoms. As life-change stress increased, the likelihood 

of pain and/or crisis also increased. This effect was most 

pronounced for the preceding six months of life stress 

rather than the preceding 12 months. 

Coddington (1972) drew upon the work of Holmes and Rahe 

(1967) to develop life change rating scales for use with 

children. He utilized teachers, pediatricians, and mental 

health workers to rank order items derived from his own 
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experience and from the scientific literature. The scales 

that resulted provide a way of quantifying the social and 

psychological readjustment a child has undergone during a 

specific time period by the summation of Life Change Units. 

In a second study, Coddington (1972) investigated the 

frequency of life change events in a population of over 

3,500 normal, healthy children. When the effects of sex, 

age, race, and social class differences were analyzed, age 

was found to be the only significant variable with older 

children experiencing more stress. This work provides a 

control population which can be used for a comparison of the 

magnitude of life change units in any selected pediatric 

patient population. 

Such a comparison was made by Heisel, Ream, Raitz, 

Rappaport, and Coddington (19 73) using the fact that 15 

percent [sic] of any subsample of the population should have 

scores that fall one standard deviation above the mean. 

When they investigated several groups of pediatric patients 

they discovered a high magnitude of life change units 

occurring in twice as many of these children as one would 

have predicted based on the control population of healthy 

children. 

Statement of Problem 

The present study proposed an investigation of the 

relationship between stress and pain crisis incidence in 
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pediatric SCA patients. It was hypothesized that SCA 

children are exposed to higher levels of stress than healthy 

children. It was also hypothesized that a significant 

positive correlation exists between level of stress and pain 

crisis incidence both within and between years. 

Key Terms 

SCD—Sickle Cell Disease. This is two abnormal hemo-

globin genes, at least one of which is the sickle cell gene. 

SCA—Sickle Cell Anemia. This is a form of sickle cell 

disease in which both abnormal hemoglobin genes are the 

sickle cell type. 

SCT—Sickle Cell Trait. This includes one normal 

hemoglobin gene and one sickle cell hemoglobin gene and does 

not belong to the sickle cell disease group. 

Pain Crisis. This is the vaso-occlusive crisis in 

which capillaries become blocked by sickled red blood cells; 

an operational definition for the present study was pain 

requiring medical attention. 

Medical Attention. This includes hospitalization, 

emergency room and acute care clinic treatment, or an 

unscheduled physician visit, i.e., office visits for the 

treatment of a pain crisis. 

Stress. The emotional or arousal reactions to threat 

or unpleasant events in life which accelerate the rate of 

wear and tear within the body. 
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Method 

The present study assessed the level of stress (as 

measured by Life Change Units) in a pediatric SCA patient 

population of elementary school children. It was hypothe-

sized that this group would have more Life Change Units 

than a same-age comparison group of healthy children 

(comparison group data formulated by Coddington, 1972). The 

study also explored the relationship between stress and pain 

crisis incidence. It was hypothesized that a significant 

positive correlation (JD < .05) would be found between level 

of stress and pain crisis incidence occurring within the 

same one year periods. It was also hypothesized that a 

significant positive correlation ('£ < .05) would be found 

between level of stress during a one year period and pain 

crisis incidence in a following one year period. 

Subjects 

The subjects for this research were all members of a 

SCA patient population at Children's Medical Center gf 

Dallas. The sample consisted of 20 Black elementary school 

children. There were 12 female and 8 male children. 

The ages ranged from 7.1 to 12.9 years with an average age 

of 10.0 years at the conclusion of 1984. All subjects were 

individuals who (a) had been diagnosed homozygous (SS) 

sickle cell anemia, (b) had parents willing to participate 

in the study, and (c) were not on chronic transfusion: 

therapy. 
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Instruments 

The Social Readjustment Rating Scale for Children 

(Coddington, 1972) was used to assess life stress (Appendix 

C). It is a life event questionnaire which quantifies 

stress in terms of life change units (LCU). The Scale was 

constructed by asking 243 teachers, pediatricians, and 

mental health workers to rank order a series of life events 

which require coping or readjustment by children. Rank 

order agreement correlations between professions ranged from 

.846 to .968. The Scale was developed to establish normal 

values of psychological readjustment required in a one year 

period by average, healthy children. The authors chose a 

sample population with a racial proportion approximating the 

state of Ohio. Age and social class were also balanced. A 

total of 3,526 children were included in the sample. 

Procedure 

The researcher contacted the parents to determine 

who was willing to participate. It was explained that 

cooperation was voluntary and informed consent was obtained 

Csee Appendix D). A payment of $5.00 was pledged to each 

participant. 

The researcher recorded the incidence of pain crises 

for subjects through parent interviews (in person or by 

telephone) utilizing the Crisis Interview and Medical 

Records Abstract Form (Appendix E). A standardized proce-

dure was followed which included a Procedural Protocol, 



21 

Introductory Statement, and Debriefing Statement (see 

Appendices F, G, and H). Medica^ records were utilized to 

verify the frequency of pain cristes based on hospitaliza-

tions, emergency room and acute qare clinic visits and 

unscheduled physician visits during 1983 and 1984. 

During the same parent interview, the Social Readjust-

ment Rating Scale for Children was completed. Two scales 

were completed for each child, oî e for the calendar year 

19 83 and one for the calendar year 1984. Question eight 

(serious illness requiring hospitalization of child) was 

scored for all illnesses with th^ exception of those 

required for SCA pain crises. 

Data Analysis 

The magnitude of Life Change Units was tallied for 

each one year period. The observed sums for each one year 

period were then compared to the expected sums based on a 

healthy control group by means of the Chi-square and 

Binomial tests. Only 15.87 percei 

be expected to have scores one stc 

the mean. 

nt of the sample should 

andard deviation above 

The frequency of pain crises 

each one year period. The Spearm| 

coefficient was utilized for asse 

ships between stress and crises, 

employed to assess the relationsh 

in 19 83 and crises occuring in 19 

was also tallied for 

an's rho correlational 

ssing various relation-

Lag correlations were 

ip between stress occurring 

84. Statistical significance 
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was pre-set to be the level of £ < .05 for each of the values 

obtained in the study. Since only positive correlations were 

of interest (which was specified a priori), a one-tailed 

table was used in evaluating rho. 

Results 

Table 2 displays the values of Life Change Units (LCU) 

and Pain Crisis Incidence (PCI) by subject for 1983, 1984, 

and 83/84 combined. The appropriate LCU comparison mean 

from Coddington's (.1972) data was the one for the Black 

elementary school children: 122.55. Using this mean, with 

a standard deviation of 63.63 and the N of 20 from the 

present study, one would expect to find 3.17 children with 

yearly totals of 186.18 LCU or greater. This study found 

only two such children for 1983, five for 1984, and four 

when the data from 1983 and 1984 were averaged together. 

Using Chi-square on the most favorable case, five, gives 

a value of 1.26 with one df , £ < .30. Since the expected 

frequency for one cell was only 3.17, Chi-square was 

considered inappropriate in this case, so a Binomial test 

was calculated for the same year. This gave a £ value of 

.21. Since the most favorable case was nonsignificant, 

no further analyses were performed on these data. 

The most frequent Life Event in this population was 

"Beginning another school year." This was followed by 

"Becoming a full fledged member of a church." The lower 

ranked items occurred at a considerably greater frequency 
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Table 2 

Values of Life Change Units and Pain Crisis 
Incidence by Year and Subject 

s 

Life 
Change 
Units 

Pain 
Crisis 

Incidence S 

Life 
Change 
Units 

Pain 
Crisis 

Incidence 

1983 

1 135 1 11 52 1 

2 240 8 12 27 0 

3 46 1 13 119 1 

4 27 1 14 89 0 

5 27 1 15 78 2 

6 115 0 16 77 0 

7 126 2 17 89 1 

8 130 1 18 109 0 

9 27 0 19 227 0 

10 46 1 

1984 

20 46 0 

1 27 1 11 321 1 

2 252 8 12 132 0 

3 27 1 13 146 0 

4 123 0 14 27 0 

5 27 0 15 243 2 

6 297 1 16 27 0 

7 82 0 17 73 1 

8 213 0 18 46 1 

9 148 0 19 186 2 

10 109 2 20 77 0 
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Life 
Change 

S Units 

Pain 
Crisis 

Incidence 

Life 
Change 

S Units 

Pain 
Crisis 

Incidence 

83/84 

1 162 2 11 373 2 

2 492 16 12 159 0 

3 73 2 13 265 1 

4 150 1 14 116 0 

5 54 1 15 321 4 

6 412 1 16 104 0 

7 208 2 17 162 2 

8 343 1 18 155 1 

9 175 0 19 413 2 

10 155 3 20 123 0 

than the higher ranked ones. The most severe stressor 

scored was "Marital separation of parents." Nine Life 

Event's were unreported for this group. 

Table 3 summarizes the data by year. It provides the 

totals, means, and ranges for Life Events (LE), Life Change 

Units, Pain Crisis Incidence, Hospitalizations, Emergency 

Room and Acute Care Clinic Visits, and Unscheduled Physician 

visits. Also included are the standard deviations for LCU. 

Table 4 presents the correlations found between various 

combinations of the LCU and PCI data. These were calculated 

using Siegel's (1956) correction equation for Spearman's rho 
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Table 4 

Correlations Between Life Change Units 
and Pain Crisis Incidence by Years 

Life Pain Spearman's Confidence 
Change Crisis rho Level 
Units Incidence 

83 83 .245 > .05 

84 84 . 329 > .05 

83/84 83/84 . 451 < .05 

83 84 .397 < .05 

83 (2nd half) 84 .575 < .01 

when there are many tied ranks. These ties prevented the 

use of Kendall's tau by allowing some arbitrary arrangement 

of the data when calculating tau. For example, arranging 

the 1983 LCU versus 1984 PCI data to obtain a maximum correla-

tion gave a tau of .351 (p < .03), whereas the minimizing 

arrangement produced a tau of only .298 (£ < .07). 

Discussion 

The hypothesis that SCA children would have a signifi-

cantly greater LCU score than their healthy peers was not 

confirmed. Despite this result, it is believed that the 

present sample was fairly representative of the overall 

child SCA population. The data for 1984 and 83/84 combined 

were in the predicted direction, but not statistically 

significant. This finding contrasts with previous research 
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which investigated several pediatric patient populations. 

It is consistent, however, with prior findings regarding the 

only other congenital disease group investigated; hemo-

philliac children. Heisel et al. (1973) reasoned that 

hemophilliac children's lower life change scores probably 

reflected more restricted lifestyles. The same may hold 

true for SCA children. Many are quite ill during infancy 

and early childhood. Their parents may early on develop 

strategies for protecting them from as much stress as 

possible. 

However, the SCA and hempphiIliac groups were both 

assessed for a two-year period, while the remaining pediatric 

patient groups were evaluated for life change for only a 

one-year period. It is probable that informant recall of 

LE may not be as reliable over an extended time period which 

results in underreporting for the most distant year. The 

present data support such an interpretation since LE was 

considerably less during 1983 than 1984. 

Another factor which could have played some role in the 

present results regarding LE is age. The average age in this 

sample was eight years at the beginning of the study. 

Coddington's (1972) "Elementary" mean for LCU was based on 

grades one through six. Therefore, the mean age of his group 

was probably somewhat greater. Since his data show that LCU 

increases with age, this may have slightly lowered the 

chances for a significant result in this study. 



28 

The PCI totals were almost evenly distributed between 

both years. As one might expect, treatment was provided 

most frequently in the emergency room and acute care clinic 

as opposed to hospitalizations. Surprisingly, none of the 

subjects received any medical care for a pain crisis through 

a private physician during the entire two-year period 

investigated. 

As the Range and Mean values from Table 3 indicate, PCI 

was relatively low for both years. A closer inspection of 

PCI reveals that in 1983 and 1984 there were eight and ten 

children, respectively, with 0 pain crises. There was only 

one child with more than two crises in either single year. 

Even in the combined 83/84 data, there were still five 

children with 0 pain crises. This finding may offer support 

for the opinion of some medical authorities that the 

elementary years of SCA children are less symptomatic as 

compared to the preschool or adolescent periods. 

Another factor which also accounts to some degree for 

the low PCI is self-medication. Relatively minor pain 

crises in this population are typically dealt with at home. 

Parents rely on common analgesics such as aspirin or Tylenol 

for pain control. They often also have mild prescription 

analgesics which they can utilize if necessary. Such 

strategies obviously, as intended, reduce the need for 

chronic medical attention. 

The effect of such strategies in regard to the present 

study would be to reduce the range of PCI. In turn, this 
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would likely lower the within year correlations between LCU 

and PCI as listed in Table 4. When PCI range is increased 

in the 83/84 combined data, the correlation then increases 

to a significant value. 

Part of this increase, however, may be due to providing 

a sufficient time period between the occurrence of certain 

stressful life events and a possible resultant pain crisis. 

This interpretation is suggested by the lag correlation 

between 1983 LCU values and 1984 PCI values. Further 

support for such a relationship between stress and pain 

crises is provided by a second lag correlation. When 19 84 

PCI is correlated with LCU for the latter half of 19 83, a 

stronger correlation is obtained even though the range has 

been reduced. These correlations suggest that stressors 

exert their greatest effects on the SCA child after a lag or 

intervening time period. The current data suggests a time 

frame of approximately six months; further investigation 

might help refine that estimate. These findings are consis-

tent with prior adult SCA research which found that life 

stress occurring in the preceding six months exerts a 

stronger symptomatic effect than that which occurred in the 

preceding 112 months (Levell & Ford, 1983} . 

This does not mean that a severe stressor is incapable 

of effecting a more rapidly occurring pain crisis. The 

anecdotal data derived from parents indicate that a single 

emotional crisis may sometimes precipitate such a pain 
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crisis. For example, one parent reported that her child's 

last crisis occurred after a "bad day" at school. Also, the 

unpredictability or variability of the disease with regard 

to symptoms is well documented. However, the data indicate 

that, in general, SCA children are more predisposed to pain 

crises in the somewhat distant future by the cumulative 

stress they encounter in the present. 

There are suggestions for future research which are 

indicated by the present outcomes. One important consider-

ation might be the inclusion in PCI of pain crises treated 

at home. This might have an effect on the strength of 

within year correlations between LCU and PCI, as well as 

other correlations. Also, crises could be evaluated in 

regard to both duration and severity, rather than just 

incidence. Another suggestion would be to shorten the time 

period under investigation to minimize any possible 

confounding effects of impaired informant recall. A time 

period as brief as three or six months might be utilized to 

try and gain a better understanding of the apparent lag 

relationship between stress and pain crises. Finally, one 

might wish to also involve the children directly in the life 

stress assessment to supplement the information derived from 

parents. 

In conclusion, the present research gave only mild 

support to the hypothesis that SCA children are exposed to 

higher levels of stress than their healthy peers. It did, 
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however, show good evidence of a relationship between life 

stress and pain crises. This relationship seems particu-

larly strong between stress occurring in one time period 

and pain crises that occur in a subsequent time period after 

a delay of several months. Since the significant correla-

tional values were of moderate strength, it is apparent that 

other factors play a role in sickling and pain crisis. Some 

of these factors are already well known such as infections 

or extremes of environmental temperature. Since the role of 

stress in childhood SCA is a new area of investigation, it 

will be important for other researchers to cross-validate 

the present findings. It is also important that researchers 

continue to explore and identify additional factors which 

might help explain the symptomatology of pediatric SCA. 
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Appendix A 

Konofcey-Ahulu (1974) Table of 

Organ and Tissue Involvement 

in Sickle Cell Disease 
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Table 1 

Organ and Tissue Involvement 
in Sickle Cell Disease 

Organ or Tissue Effect of In Vivo Sickling 

Joints 

Long bone 

Vertebral body 

Lung 

Brain 

Kidney 

Gut 

Skin 

Liver 

Spleen 

Heart 

Eye 

Adrenal gland 

Pancreas 

Pituitary 

Breast 

Ovary 

Penis 

Aseptic necrosis of head of femur and 
humerus 

Infarcts with pathological fractures 

Compression fracture; biconcave deformity 

Infarcts with corpulmonale 

Infarcts with hemiplegia and various 
encephalopathies 

Acute papillitis necroticans with 
hematuria 

Ulceration and infarction 

Necrosis and ulceration 

Focal necrosis; cirrhosis sometimes 

Infarction and atrophy commonly 

Myocardial infarction; heart failure 

Retinal infarcts with vitreous hemorrhages 
and retinitis proliferans 

Infarction with Addison disease rarely 

Infarction with diabetes mellitus very 
rarely 

Infarction with hypopituitarism 

Tissue necrosis, fibroadenopathy 

Infarction, infertility rarely 

Priapism with occasional penile fibrosis 
and impotence 
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Organ or Tissue Effect of In Vivo Sickling 

Arteries 

Nerves 

Spinal cord 

Lymph nodes 

Uterus 

Placenta 

Bone Marrow 

Teeth 

Whole blood 

Intermittent claudication; arterial 
thrombosis 

Infarction with asymmetrical motor and 
sensory peripheral neuropathy 

Disseminated infarctive sclerosis rarely 

Infarction with possible disturbance of 
immunological status 

Infarction with ischemia during pregnancy 
("intermittent uterine claudication," 
"uterine angina") 

Multiple infarcts; miscarriages and 
stillbirths 

Infarcts with pulmonary embolism 
especially related to pregnancy, also 
proliferation leading to gnathopathy 
and bossing 

Periodontal tissue infarctions, caries 

Massive intravascular sickling with 
sudden death 
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Appendix B 

Lerner and Libby's (19 76) Schematic 

Representation of Sickle Cell Anemia 
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Name: 

Date: 

Appendix C 

Social Readjustment Rating Scale for Children 

Calendar Year 

1983 or 1984 (circle) 

1 . 

2. 
3. 
4. 

Rank 

1 

2 

3 

4 

5 

6 

7 

*8 

9 

10 

11 

12 

Circle Year Above 
Circle # and Wt of Event 
Mark X in Seasonal Box 
Write Month in Box if Known 
Life Event 

Death of a parent 

Divorce of parents 

Marital separation of parents 

Acquiring a visible deformity 

Death of a brother or sister 

Jail sentence of parent for 1 yr or more 

Marriage of parent to stepparent 

Serious illness requiring hospitalization 

of child 

Becoming involved with drugs or alcohol 

Having a visible congenital deformity 

Failure of a grade in school 

Serious illness requiring hospitalization 

of parent 

13 Death of a close friend 

14 Discovery of being an adopted child 

15 Increase in number of arguments between 
parents 

16 Change in child's acceptance by peers 

17 Birth of a brother or sister 

18 Increases in number of arguments with 
parents 

19 Move to a new school district 

20 Beginning school 

21 Suspension from school 

22 Change in father's occupation requiring 
increased absence from home 

23 Mother beginning to work 

24 Jail sentence of parent for 30 days or 
less 

25 Serious illness requiring hospitalization 
of brother or sister 

26 Addition of 3rd adult to family (i.e., 
grandmother, etc) 

27 Outstanding personal achievement 

28 Loss of job by a parent 

29 Death of a grandparent 

30 Brother or sister leaving home 

31 Pregnancy in unwed teenage sister 

32 Change in parent's financial status 

33 Beginning another school year 

34 Decrease in number of arguments with 
parents 

35 Decrease in number of arguments between 
parents 

36 Becoming a full fledged member of a 
church 

LCU'S 

91 

84 

78 

69 

68 

67 

65 

62 

61 

60 

57 

55 

53 

52 

51 

51 

50 

47 

46 

46 

46 

45 

44 

44 

41 

41 

39 

38 

38 

36 

36 

29 

27-

27 

25 

25 

Summer Fall Winter Spring 
June Sep Dec Mar 
July Oct Jan April 
Aug Nov Feb May 

•Excluding hospitalizations required by SCA pain 
crisis. 

Adapted from: Coddington, 197 2 
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Appendix D 

Informed Consent 

PURPOSE 
This research is studying the role that stress might 

play in effecting the frequency of pain crises in children 
with sickle cell anemia. There is reason to suspect that 
excessive life stress could sometimes increase the frequency 
of a child's pain crises. Your child's participation might 
help us to gain a better understanding of sickle cell anemia. 
If you agree to participate, the time required will be 
approximately one hour or less. 

WHAT YOU WILL BE ASKED TO DO IF YOU PARTICIPATE IN THIS STUDY 
The procedure will consist of an interview which will 

seek to determine the frequency of your child's pain crises 
during 19 83 and 1984. Location of treatment for pain crises 
will also be asked and medical records will be used for 
verifying this information. A life stress questionnaire for 
your child will also be completed during this time. All 
information will be obtained from yourself or medical records; 
your child will not be directly involved in the study. 

EXPERIMENTAL PROCEDURES 
Not applicable. 

POSSIBLE RISKS AND DISCOMFORTS 
There are no known risks or dangers involved in partici-

pation in this study. 

POSSIBLE BENEFITS 
If a relationship does exist between stress and frequency 

of pain crises, then a program of stress management might be 
developed which could improve the quality of life for both 
patients and their families. There might also be financial 
savings as a result of reduced medical costs and a reduction 
in school absences. 

YOU ARE MAKING A DECISION WHETHER OR NOT TO PARTICIPATE IN 
THIS STUDY. YOU SHOULD NOT SIGN UNTIL YOU UNDERSTAND ALL 
THE INFORMATION PRESENTED IN THE PREVIOUS PAGES AND UNTIL 
ALL YOUR QUESTIONS ABOUT THE RESEARCH HAVE BEEN ANSWERED TO 
YOUR SATISFACTION. YOUR SIGNATURE INDICATES THAT YOU HAVE 
DECIDED TO PARTICIPATE HAVING READ (OR BEEN READ) THE 
INFORMATION PROVIDED ABOVE. 

Date Time 

Signature of Legally Signature of Witness 
Responsible Representative 

Relationship to Subject Signature of Investigator 
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Appendix E 

Crisis Interview and Medical 
Records Abstract Form 

Name: Date: 

Address 

1. Please record the dates and sites of hospitalization for 
SCA pain crises during 1983. 

During 19 84 

Please record the dates and sites of emergency room or 
acute care clinic treatment for SCA pain crises durinq 
1983. 

During 19 84 

Please record the dates and sites of unscheduled physician 
visits for treatment of SCA pain crises during 1983. 

During 1984 
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Appendix F 

Procedural Protoco1 

1. OBTAIN INFORMED CONSENT 

2. READ INTRODUCTORY STATEMENT TO PARENT 

3. COMPLETE SRRS'S 

A. Complete 2 forms simultaneously. Circle 1983 on 

one and 1984 on the other. Events occurring in 

1983 should be recorded on the 1983 form and 

events occurring in 1984 should be recorded on the 

1984 form. 

4. COMPLETE CRISIS INTERVIEW 

5. READ DEBRIEFING STATEMENT TO PARENT 

6. REVIEW SUBJECT MEDICAL RECORD 
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Appendix G 

Introductory Statement 

THE FIRST THING WE WILL DO IS COMPLETE A LIFE EVENT 
QUESTIONNAIRE. WE WILL GO THROUGH A LIST OF. 36 DIFFERENT 
EVENTS WHICH SOMETIMES OCCUR IN THE LIVES OF CHILDREN. 
SOME OF THESE EVENTS ARE OF A PERSONAL NATURE, SO I WANT 
YOU TO KNOW THAT THESE ARE STANDARD ITEMS. WE ASK EVERYONE 
PARTICIPATING THE SAME QUESTIONS AND KEEP EVERYONE'S ANSWERS 
COMPLETELY CONFIDENTIAL. I WOULD LIKE TO KNOW IF ANY OF 
THESE EVENTS HAS OCCURRED IN YOUR CHILD'S LIFE DURING THE 
PAST 2 YEARS, EITHER 1983 OR 1984. DO YOU UNDERSTAND? 
(Further clarification if necessary.) O.K., LET'S BEGIN. 

HAS YOUR CHILD (EXPERIENCED, HAD, ACQUIRED, BECOME, ETC.; 
Depending upon the item): EVENT #1 , DURING 
THE PAST 2 YEARS. (Proceed through all events in this manner, 
If an event has occurred, determine: 1) How many times, 2) 
1983 or 1984, 3) If possible, which season; i.e., Spring, 
Summer, Fall, or Winter and 4) If possible, which month). 

(The researcher may use examples or analogies to clarify 
the exact meaning or nature of an event if the researcher 
feels their is a lack of understanding by the parent. If 
the parent is unsure regarding a particular event's occur-
rence, the researcher should provide encouragement and/or 
tactful questioning to enhance recall. If the parent 
remains uncertain, he or she should be reassured and the 
researcher should proceed through the questionnaire. Once 
the questionnaire is completed, the researcher should 
readdress those events, if any, which were in question. 
The researcher will, in general, score no events unless the 
parent is reasonably certain of their occurrence.) 
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Appendix H 

Debriefing Statement 

NOW THAT WE ARE FINIS 
A LITTLE MORE INFORMATION 
FIRST THOUGH, I WOULD LIE 
COOPERATION. WE REALLY A 
THIS RESEARCH COMPLETED. 

WE HOPE TO FIND OUT W 
HAVE ANY EFFECT ON HOW OF 
DO HAVE EVIDENCE THAT HIG 
IN ADULTS, BUT THIS IS TH 
THING MIGHT HAPPEN WITH C 

HETHER OR NOT STRESSFUL LIFE EVENTS 
TEN CHILDREN HAVE PAIN CRISES. WE 
HER STRESS MAY INCREASE PAIN CRISES 
E FIRST STUDY TO SEE IF THE SAME 
HILDREN. 

IF WE DO FIND THAT ST 
CRISES, THEN THE NEXT LOG 
PROGRAMS THAT TEACH CHILD 
MANAGE OR REDUCE THAT STR 
COPING WITH STRESS BETTER 
KINDS OF MEDICAL PROBLEMS 
DISEASE, DIABETES, HEADAC 
DOES INCREASE CHILDREN'S 
YET), BUT IF IT DOES, THE 
STRESS BETTER WOULD HELP 

I WONDER IF YOU HAVE 
I COULD ANSWER FOR YOU. 
LATER, FEEL FREE TO GIVE 
ON YOUR COPY OF THE CONSE 
BY LETTER TO LET YOU KNOW 
SOON AS WE HAVE COMPLETED 
CURRENT MAILING ADDRESS? 

HED, I WOULD LIKE TO GIVE YOU JUST 
ON WHAT WE ARE TRYING TO ACCOMPLISH, 
E TO THANK YOU VERY MUCH FOR YOUR 
PPRECIATE YOUR HELPING US TO GET 

RESS CAN INCREASE CHILDREN'S PAIN 
ICAL STEP WILL BE TO TRY AND DEVELOP 
REN AND THEIR FAMILIES HOW TO BETTER 
ESS. WE' VE ALREADY FOUND THAT 
CAN HELP PATIENTS WITH MANY OTHER 
LIKE HIGH BLOOD PRESSURE, HEART 
HES, OR ASTHMA. SO, IF STRESS 
PAIN CRISES (WHICH WE DON'T KNOW 
N WE THINK THAT LEARNING TO HANDLE 
HILDREN WITH SICKLE CELL ALSO. 

ANY QUESTIONS ABOUT ANY OF THIS THAT 
IF YOU HAPPEN TO THINK OF ANYTHING 
kE A CALL. YOU HAVE MY PHONE NUMBER 
!NT FORM. I WILL BE CONTACTING YOU 
ABOUT THE RESULTS OF THE STUDY AS 
THE PROJECT. COULD I HAVE YOUR 
THANKS AGAIN FOR HELPING US. 
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