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CHAPTER 1 
 

INTRODUCTION 

 Juvenile rheumatic diseases (JRD) are one of the more common chronic illnesses of 

childhood.  Currently, 65,000-70,000 children are affected by juvenile rheumatoid 

arthritis (JRA; Lovell, 1997); that diagnosis alone affects as many children as does 

juvenile diabetes (Cassidy & Petty, 2001).  Within this group, there are three subtypes 

reflecting the level of joint involvement—pauciarticular, polyarticular, and systemic.  

Among the general population, the pauciarticular subtype is most prevalent (Lovell, 

1997).  However, JRA comprises only around half of JRD cases; systemic lupus 

erythematosus (SLE), juvenile dermatomyositis (JDM), and juvenile 

spondyloarthropathies (JSA) represent the majority of the remaining, though less 

common, JRD diagnoses.  Although differences in presentation exist between the various 

diagnoses, they are characterized by a variety of similar symptoms, including connective 

tissue inflammation, pain, restricted ability, and a chronic course (Vandvik & Hoyeraal, 

1993).   

The vast majority of research on children with JRD has focused on Caucasian 

populations and largely ignores ethnic minority groups, particularly Native Americans.  

Further, although evidence suggests that symptomatology and other clinical outcomes 

vary across ethnic groups, ethnic group membership itself may not be responsible for 

these differences.  Within Native American populations, for example, disease subtype, 
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residence, access to appropriate health care, and living conditions appear to have 

higher predictive value in determining clinical outcomes (Oen et al., 2003).  The 

importance of research focusing on Native populations is highlighted by the prevalence 

of rheumatic disease among Native people.  For example, among the Chippewa and 

Blackfeet tribes, prevalence rates of adult rheumatoid arthritis are five times the rate 

observed in Caucasian populations (Peschken & Esdaile, 1999).  It is also important to 

note that in addition to higher prevalence rates, the various subtypes of rheumatic disease 

are distributed differently among Native people.  Whereas pauciarticular JRA is more 

common among Caucasian groups, polyarticular is the most common disease subtype 

among Native children.  Further, one particular subtype of juvenile spondyloarthropathy 

(JSA) is also seen more frequently in Native children than in the general population (Oen 

& Cheang, 1996).  Research examining the physical manifestations of JRD in Native 

children is limited—however, even fewer studies exist that examine psychological 

outcomes for Native American children with JRD and their parents.   

Across the diagnoses encompassed by JRD, psychological maladjustment among 

children has been researched extensively, perhaps due to the highly variable and 

pervasive nature of these diseases and their treatment.  Although considerable research 

has focused on child adjustment to chronic illness, parental adjustment is equally 

important.  Thompson et al. (1993 a, b) have highlighted the complex interplay between 

parental distress and child maladjustment in pediatric chronically ill populations.   In 

addition to affecting children’s psychological adjustment, parent distress can lead to 

poorer physical outcomes indirectly by influencing treatment compliance (Chaney & 

Peterson, 1989).  Indeed, parent distress appears to be a more important determinant of 
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child maladjustment and future outcomes than disease factors (Chaney et al., 1997; Frank 

et al., 1998).    Similarly, disease severity is less important in predicting parent distress 

than subjective ratings of illness by the parent.  These subjective ratings are particularly 

salient when they are tied to parents’ perceptions of their role as care provider (Walker, 

Ford & Donald, 1987).   

Further, nearly two-thirds of parents of children with JRD report moderate to 

severe familial difficulties such as conflict and a lack of sufficient support (Vandvik, 

Hoyerhaal & Fagertun, 1989).  Similar results have been found in longitudinal studies 

(i.e., Kupst & Schulman, 1988; Wallander et al., 1989), where disease variables were 

significantly poorer predictors of parental difficulties than level of social support, marital 

difficulties, and other environmental variables.  These effects appear to be more 

pronounced in mothers than fathers.  For example, a study of parents of children 

diagnosed with cystic fibrosis found that fathers’ distress levels were similar to those of 

the general population, whereas mothers’ distress levels were significantly higher (Nagy 

& Ungerer, 1990).  Other studies (e.g., Dahlquist et al., 1993), however, found elevated 

symptoms of anxiety for both mothers and fathers.  Regardless, parents of chronically ill 

children generally report more emotional distress than parents of healthy children.   

Parental adjustment is not only deeply tied to child outcomes, but clearly 

constitutes an important area of investigation apart from child adjustment issues.  Similar 

to child adjustment to illness, parental adjustment is likewise highly variable and 

determined by a host of variables, including both disease and demographic parameters.  

Indeed, Manuel et al. (2001) have pointed out that parents of chronically ill children face 

a host of stressors that involve both illness-specific and illness-unrelated challenges.  To 
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further complicate matters, stressors can also comprise factors related to ethnic or racial 

minority status. 

Interestingly, although major theoretical models of adjustment to illness (e.g., 

Wallander et al., 1989; Thompson et al., 1994) include variables such as demographic 

and socio-ecological factors, relatively few studies have examined the influence of racial 

minority status on parental adjustment in pediatric chronic illness.  This lack of relevant 

research is somewhat surprising in light of recent theoretical models that consider racial 

minority status as a specific vulnerability factor for experiencing increased stress and 

illness (Clark et al., 1999). 

Although the precise mechanisms by which racial minority status leads to 

increased stress are unclear, there are a host of potential sources.  Racial minority status 

may be directly related to stress as a result of discrimination, prejudice, negative 

stereotypes, and acculturation pressures (Contrada et al., 2000; Franklin & Boyd-

Franklin, 2000; Robinson-Zanartu, 1996; Schulz, Israel, Williams, Parker & Becker, 

2000).  Alternatively, racial minority status may be an indirect source of stress through 

structural barriers that prevent minority group members from obtaining available 

resources including access to quality health care (Yeates et al., 2002).  Indeed, parents of 

children with JRD who have less access to key resources report increased stress and 

symptoms of depression (Timko, Stovel, & Moos, 1992).  It is important to point out that 

the bulk of the data suggest that the link between racial minority status and outcomes is 

largely independent of socioeconomic status (e.g., Gibbons, Gerrard, Cleveland, Wills & 

Brady, 2004). 
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Despite the importance of child illness parameters and socio-demographic 

variables in parent adjustment to pediatric illness, these variables account for a small 

portion of the variance in parent psychological adjustment (Chaney et al., 1997).  Much 

like child adjustment to illness, parent adjustment is presumed to be multi-determined by 

a host of variables, including cognitive appraisal processes.  Except for a few studies 

(e.g., Lustig, Ireys, Sills & Walsh, 1996), cognitive appraisals have been largely 

overlooked in investigations of parent adjustment to childhood chronic illness. 

Because of the significant level of physical impairment and lifestyle disruptions 

associated with JRD, one cognitive appraisal variable that appears particularly relevant to 

parent adjustment in JRD is illness intrusiveness. Briefly, illness intrusiveness is 

conceptualized as a generalized cognitive schema representing perceived “illness-induced 

barriers” across a wide array of life domains (Devins et al., 1983-84; p. 329).  Illness 

intrusiveness is related to perceived disability, but it is considered conceptually distinct.  

To illustrate, perceived disability as it is traditionally assessed in the rheumatic diseases 

represents the degree to which routine activities of daily living such as walking, dressing, 

etc., are restricted.  Illness intrusiveness captures the extent to which perceived illness 

restrictions (including but not limited to disability) preclude involvement in and/or access 

to disease-unrelated activities (e.g., family activities, social relationships, leisure 

activities).  Illness intrusiveness theory suggests that the resulting decrease in rewarding 

activities is largely responsible for adjustment difficulties. 

Because JRD often involve a significant decrease in children’s activity levels 

(Henderson et al., 1995), the role of parents’ perceptions of interference with routine 

activities due to illness may take on particular importance.  Although there are no known 
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studies documenting the relationship between parents’ perceived intrusiveness of their 

child’s illness and parent adjustment, there is evidence in the adult and child rheumatic 

literature suggesting the salience of illness intrusiveness in the adjustment process.  For 

example, research on adults with rheumatoid arthritis (RA) indicates that the extent to 

which individuals perceive their own illness as interfering with disease-unrelated 

activities is associated with significant increases in depressive symptoms and decreased 

overall quality of life (Devins et al., 1992).  Importantly, these associations were more 

relevant for younger individuals with RA, which may indicate that the effects of lifestyle 

disruptions due to illness may be more pronounced when they are inconsistent with 

normal developmental expectation regarding reductions in activity level.  This would 

certainly have implications for youth with JRD and their parents.  Indeed, high levels of 

child-reported illness intrusiveness have been shown to increase the effect of parent 

distress on child depression (Wagner et al., 2003). However, extant literature has failed to 

examine the extent to which parental global distress is influenced by parent perceptions 

of the intrusiveness of their child’s illness.   

Although research on how that relationship might play out differently across 

ethnic groups is quite limited, increased lifestyle disruptions in illness-unrelated areas of 

functioning have been observed for Native American children.  Andrews et al. (2004) 

found that Native children with JRD missed significantly more days of school compared 

to a Caucasian cohort, thus suggesting that the degree of illness-induced disruptions (i.e., 

illness intrusiveness) may be particularly relevant for ethnic minority families.  This 

study, however, did not address parents’ perceptions of these daily disruptions or any 

subsequent parental distress. 
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The present study attempts to address these limitations in the extant literature by 

examining the potentially different patterns in the association between illness 

intrusiveness and global distress among parents of Native American and Caucasian 

children with JRD.  To fulfill this aim, a review of the current literature in the area is 

presented.  This review will encompass a discussion of the factors affecting the distress 

of parents of children who have been diagnosed with a JRD; this includes cognitive, 

disease and treatment variables.  Finally, a study is described that examines the illness 

intrusiveness-parental distress relationship among both Caucasian and Native American 

parents of children and adolescents diagnosed with a JRD.  In other words, the potential 

moderating role of ethnicity on the illness intrusiveness-parental distress relationship is 

examined. More specifically, it is hypothesized that the illness intrusiveness-parent 

distress relationship will be significant for both ethnic groups.  However, for parents of 

Native American children with JRD, this association will be significantly greater 

compared to the Caucasian group.   
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CHAPTER II 
 

REVIEW OF THE LITERATURE 
 

Medical and Clinical Issues in JRD 
 
Issues Associated with Diagnosis 

The Juvenile Rheumatic Diseases (JRD) consist of juvenile rheumatoid arthritis 

(JRA), systemic lupus erythematosus (SLE), juvenile spondyloarthropathies, and juvenile 

dermatomyositis (JDMA), and are a series of autoimmune disorders characterized by a 

highly similar presentation.  These symptoms, including connective tissue inflammation, 

pain, restricted ability, and a chronic course (Vandvik & Hoyeraal, 1993), make 

differential diagnosis difficult.  Unfamiliarity on the part of medical staff often results in 

delays in both treatment and referrals to specialists, which are associated with poorer 

long-term outcomes.  Further compounding this problem, even for specialists, JRD are 

highly unpredictable and unstable—symptoms that suggest a diagnosis of JRA 

immediately after symptom onset may later be more congruent with another rheumatic 

diagnosis once more specific disease markers appear (Cassidy & Petty, 2001).  Thus, 

attaining an accurate diagnosis may really be due to a process of elimination (Vandvik & 

Hoyeraal, 1993; Cassidy & Petty, 1990), concluding far after the onset of significant 

symptoms; even then, misdiagnosis is common.  This seems to be especially true for 

JRA, where 22% of diagnosed children received a replacement diagnosis within ten years 

(Flato, Aasland, Vinje & Forre, 1998).  Even after obtaining an accurate diagnosis and 

treatment plan, symptoms may persist and even worsen despite parents’ best efforts to the 

contrary (Young, 1992).  Thus, the process of diagnosis and eventual treatment is 

frequently highly distressing for parents of children diagnosed with a JRD. 
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Disease Subtypes   

Juvenile rheumatoid arthritis (JRA) is the most commonly diagnosed JRD, and 

ranks as one of more prevalent chronic childhood illnesses.  Distinctive characteristics of 

JRA include persistent inflammation of joints, restricted functional ability, and pain 

(Lovell, 1997).  Growth is commonly delayed across the disease course, and is due to 

either corticosteriod use or the presence of progressive symptomatology.  Normal 

development can be anticipated during periods of remission; however, permanent delay 

in growth and development of secondary characteristics may be seen.  Regardless of 

disease severity and growth delays, some atrophy of the muscles around affected joints is 

common (Cassidy & Petty, 2001).  Generally, onset of inflammatory symptoms occurs 

prior to age 16 (Kewman, Warschausky, & Engel, 1995), with increases in prevalence at 

ages 2, 8, and 12 (Cassidy & Petty, 2001), thus illustrating the potential damage to a 

child’s growth.  In addition, JRA is more common in girls than boys; however, incidence 

by gender and age is different for the pauciarticular, polyarticular, and systemic subtypes 

(Lovell, 1997).  

 Pauciarticular JRA consists of involvement in fewer than five joints and is the most 

common subtype among the general population.  Occurring in up to 50% of children with 

JRA (Lovell, 1997), onset is typically before age 10.  Gender differences are prominent, 

as with many rheumatoid diagnoses, with boys affected five times more than girls 

(Kewman et al., 1995).  Large joints are most frequently affected irrespective of gender; 

knee involvement is most common among children with only one arthritic joint (Lovell, 

1997).  Arthritis is typically the only disease manifestationgrowth retardation, 
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subcutaneous nodules (painless nodules often on the heel or elbow) and cardiac 

involvement are usually absent for this subtype (Cassidy & Petty, 2001).  

The next most common subtype, polyarticular JRA, is present in approximately 

40% of children diagnosed with JRA.  Consisting of arthritis in at least five joints, most 

children have over 20 joints involved, and 75% of these children show symmetric 

involvement.  Early symptoms often include weight loss or failure to make expected 

gains, low-grade fever, anemia, and growth retardation. Onset is not age-specific, but is 

three times as common among girls as among boys (Lovell, 1997). Later onset, however, 

is associated with a more adult symptom pattern of rheumatoid arthritis among 

rheumatoid factor seropositive girls (Cassidy & Petty, 2001).  In addition to the presence 

of subcutaneous nodules, this late onset is usually indicative of a poor disease course 

consisting of progressive and deforming disease activity (Calabro, Marchesano & 

Parrino, 1989). 

The onset of systemic JRA is independent of both age and gender, and affects 

around 10% of children with JRA.  This subtype is characterized by attacks of spiked 

fevers and pink rashes late in the day.  These attacks are highly unpredictable, both in 

onset and in length; half of the children diagnosed with systemic arthritis will have more 

than one attack.  During a remission of these classic systemic symptoms, half of the 

diagnosed children show symptoms of severe arthritis as well (Lovell, 1997).  

Complications in severe cases commonly include lymphatic, cardiac, liver, and spleen 

involvement, as well as uveitis (Cassidy & Petty, 2001). 

The other diagnoses contained under the JRD umbrella, although intrinsically 

different than JRA, frequently contain an arthritic component, thus complicating 
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diagnosis.  Systemic lupus erythematosus (SLE) involves abnormal production of 

antibodies to components of cell nuclei, which causes inflammation, blood vessel 

abnormalities, and immune changes.  It is characterized by a butterfly rash, arthritis, and 

arthralgias.  Unlike JRA, however, arthritis in children with SLE does not destroy the 

affected bone (Lehman, 1997).  Onset primarily occurs in adolescence (Cassidy & Petty, 

2001), with girls accounting for more diagnoses by a ratio of 4 to 3.1.  Additional 

symptoms may include nephritis, diffuse tissue lesions, photosensitivity, fever and 

lymphadenopathy (Lehman, 1997).  In more severe cases, complications may include 

cardiac, gastrointestinal, renal, and vascular difficulties (Cassidy & Petty, 2001), and 

significant nervous system involvement is present in 19% to 36% of children diagnosed 

with SLE.  Although uncommon, fatalities among SLE patients are usually due to renal 

failure or general infection (Lehman, 1997).   

 The juvenile spondylarthropathies are a class of diagnoses, with juvenile ankylosing 

spondylitis (JAS) as the most common subtype.  JAS occurs more often in boys than 

girls, with onset in late childhood or adolescence (Cassidy & Petty, 2001). Characteristic, 

although nonspecific, symptoms include large joint arthritis, with asymmetry in the lower 

extremities.  JAS is present in 10% of children with arthritis; common symptoms include 

back pain and stiffness.  Onset typically involves the spine, with peripheral arthritis 

frequently following—the hips are most often affected. Peripheral involvement extends 

to polyarticular arthritis in 25% of patients (Lovell, 1997). Although JAS follows a 

highly unpredictable course of remissions and flares, prognosis is usually good; however, 

if complications arise, they are typically of cardiac or gastrointestinal nature (Khan, 

1993).  
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 Juvenile dermatomyositis (JDMA) is a disease of the connective tissues characterized 

by diffuse vasculitis.  Affected areas may include the skin, muscle, and gastrointestinal 

system.  Initial symptoms frequently consist of tenderness, fever and a rash on the 

eyelids, as well as muscle weakness.  Additionally, one-fifth of children diagnosed with 

JDMA have arthritic symptoms, and cardiac symptoms leading to myocarditis are not 

uncommon.  Onset is most frequent among girls from ages five to fourteen, and appears 

to be precipitated by genetics and infections (Lehman, 1997).   

Long-term Prognosis   

JRD are, by their very nature, chronic diseases with potential symptoms and 

effects lasting into adulthood.  Adults previously diagnosed with JRA show greater 

mortality compared with the population at large, as well as increased limitations to their 

functioning such as pain, and energy level.  In addition to these general health issues, 

65.9% reported current arthritic symptoms  (Peterson et al., 1997).  Perhaps illustrating 

the unpredictable nature of JRD, however, over half of patients with JRA were in 

remission a decade later (Flato, Aasland, Vinje & Forre, 1998).  Fatalities due to JRA are 

fortunately rare, and are usually due to cardiac or renal complications.  Mortality rates are 

from 2-4% (Cassidy & Petty, 2001), and are mostly among children diagnosed with 

systemic arthritis (Petty, 1999).  These data are encouraging; however, there is no way to 

predict specific outcome for children diagnosed with a JRD, as the course is so unreliable 

(Vandvik & Hoyeraal, 1993). 

Ethnicity and Clinical Presentation   

The vast majority of research on the clinical presentation, prevalence and 

potential biological markers of JRD primarily focuses on Caucasian children; however, it 
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appears that differences in symptomatology are present between ethnic groups.  Research 

on minority children is extremely limited, however, and is mostly restricted to JRA rather 

than JRD as a whole.  With respect to prevalence, ethnic differences are not present for 

JRA.  However, the proportion of Native American children diagnosed with polyarticular 

JRA is significantly higher than among Caucasian children, and the proportion of 

children diagnosed with pauciarticular arthritis is significantly lower.  These studies 

found that race (defined as Native American, East Indian, Caucasian, or other) explained 

nearly half of the variability in the proportion of patients with these particular onset 

types; there were no differences found for systemic JRA (Oen & Cheang, 1996). 

Native Americans with juvenile or adult rheumatic disease cannot be viewed as a 

homogenous group, however, due to significant tribal and group differences in clinical 

presentation.  When researching rheumatic disease, common subtypes are dramatically 

different by tribal group.  For example, the most prominent expression of RD among the 

Choctaw is scleroderma, whereas among the Kiowa, RA is the most common RD 

diagnosis (Scofield, Fogle, Rhoades & Harley, 1996; Arnett et al., 1996).   Prevalence 

rates for RA range from five times as high to approximately the same among Caucasian 

populations in North America (Peschken & Esdaile, 1999).   

With respect to Native Americans in Oklahoma, mean annual incidence of RA is 

approximately 4/100,000—this is low in comparison to other Indian Health Services 

areas (Acers & Acers-Wam, 1994).  This group primarily includes Cherokee, Creek, 

Choctaw, Chickasaw, Seminole, Kiowa, Shawnee, Comanche, and Osage individuals.  

Thus, the presentation of JRD and RD is radically different depending on geographical 
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location and variance in tribal affiliation; however, genetic markers are likely responsible 

for the prevalence of rheumatoid disease in Native Americans across the United States. 

Interest in the genetic markers associated with RD largely focuses on human 

leukocyte antigen (HLA-DR) genes and their myriad subtypes, which are located in the 

major histocompatibility complex (MHC; Firestein, 2003).  The susceptibility epitope 

sequence is an amino acid chain found in multiple subtypes that may help the HLA-DR 

gene to bind peptides with arthritogenic properties. These subtypes, especially when the 

patient is homozygous, increase the risk of systemic and progressive symptoms reflective 

of a severe disease course (Weyand, Hicok, Conn & Goronzy, 1992).   

Additionally, HLA-DR may help to initiate a poor immune response to disease 

activity, by failing to bind peptides that are arthritogenic pathogens (Zanelli, Breedveld & 

de Vries, 2000).  According to Weyand et al., the HLA genes may help to isolate a highly 

heterogeneous disease population into homogenous subsets; the vast majority of these 

will likely be based on race.  This is illustrated by the high prevalence of the 

susceptibility epitope among Native Americans both diagnosed and undiagnosed with a 

RD, especially the Chippewa and other Native American groups (including all major 

Oklahoma tribal groups; see Peschken & Esdaile, 1999, for a review).     

Issues Associated with Treatment 

Pharmacological treatment among children with JRD is highly similar to adult 

RD, although careful attention to side effects is necessary.  This is the most prevalent and 

efficient method of treating JRD, although physical therapy, maintaining a normal 

activity level, and symptom management techniques such as the use of electric blankets 

to decrease morning stiffness may be helpful (Rhodes, 1991).  Use of non-steroidal anti-
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inflammatory medications such as aspirin, ibuprofen, tolmentin, naproxen, and 

fenoprofen is common, effective, and well tolerated.  These medications are popular in 

part because of the speed of their effect—most children show symptom reduction within 

a month.  Use of aspirin is declining, however, due to the risk of severe disease 

complications such as Reye’s syndrome.  If this inexpensive option does not reduce 

symptoms, such as with more severe cases of polyarticular or systemic arthritis, 

intramuscular gold therapy or corticosteroids such as prednisone may be used.  Oral 

administration of corticosteroids results in fewer side effects, as frequent injections can 

damage cartilage within the joint.  Treatment options outside of the NSAIDS are 

problematic, not only because of the severity of their side effects, but also because 

symptoms are reduced slowly—methotrexate, for example, takes 3-6 months to achieve 

its maximum effectiveness.  As such, these drugs are primarily used with children 

diagnosed with severe polyarticular or systemic arthritis (Lovell, 1997). 

Socio-emotional Issues in Pediatric Chronic Illness 

Parent Adjustment 

Although considerable research has focused on child adjustment to chronic 

illness, parental adjustment is equally important.  Thompson et al. (1993 a, b) have 

highlighted the complex interplay between parental distress and subsequent child 

maladjustment among chronically ill children.   Cross-sectional (Daniels, Moos, Billings 

& Miller, 1987) as well as longitudinal (Timko, Stovel & Moos, 1992a; Timko, Stovel & 

Moos, 1992b; Timko, Baumgartner, Moos & Miller, 1993) results based in JRD 

populations highlight the lasting importance of parent variables in determining child 

adjustment.  Indeed, parent distress actually seems to be a more important determinant of 
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child maladjustment and psychosocial outcomes than disease-related variables, especially 

for mothers (e.g., Chaney, Mullins, Frank, Peterson, Mace, Kashani & Goldstein, 1997; 

Frank et al., 1998).  Likewise, objective disease severity is less important in predicting 

parents’ distress than subjective ratings of illness severity by the parent, particularly 

when parents perceive their child’s illness as negatively influencing their ability to parent 

(Walker, Ford & Donald, 1987).   

Compared to research on children’s adjustment to illness, far less research has 

been conducted examining parents’ adjustment to their child’s illness.  The data that do 

exist suggest that, in general, parents of children diagnosed with chronic illnesses are at 

greater risk for a host of psychological difficulties compared to the general population. 

For example, Timko, Stovel & Moos (1992a) found that among a sample of 165 children 

diagnosed with JRD and their parents, levels of depression, drinking problems, and 

negative life events remained stable over a period of one year.  

Further, Landolt et al. (2002) examined adjustment in a sample of parents of 38 

children diagnosed with Type 1 diabetes.  Half of mothers and 40% of fathers displayed 

clinical or subclinical symptoms of posttraumatic stress; nearly 25% of parents displayed 

symptoms that met full DSM-IV criteria for Posttraumatic Stress Disorder.  Additionally, 

Dahlquist et al. (1993) found that, among 134 parents of children recently diagnosed with 

cancer, 25% of mothers and 28% of fathers reported significant marital distress, which 

was predicted by general emotional distress, anxiety, and maladaptive coping 

mechanisms.   

Similarly, Chaney et al. (1997) found that 50% of fathers and 33% of mothers 

demonstrated significant adjustment difficulties in a sample of 48 children diagnosed 
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with Type 1 diabetes and their parents.  These levels of distress remained consistent over 

a one-year period; indeed, only 25% of both mothers and fathers demonstrated changes in 

psychological symptoms as measured by the SCL-90-R.   

Further, Thompson et al. (1994) found that in two longitudinal studies of mothers 

of children diagnosed with sickle cell disease or cystic fibrosis, a moderate level of 

maternal distress was found in both samples.  Further, both studies found moderate 

stability in maternal adjustment over time.  The first study, with a sample of 57 mothers 

of children diagnosed with cystic fibrosis, found that the rate of poor maternal adjustment 

decreased between time 1 and time 2.  However, those mothers with stable poor 

adjustment reported more daily stress and familial conflict than the other mothers in the 

sample.  The second study, with a sample of 60 mothers of children diagnosed with sickle 

cell disease, also found that the amount of poor maternal adjustment decreased over time.  

Further, those mothers also reported more daily stress, but also reported higher levels of 

illness-related stressors and lower levels of family support. 

More recently, Sloper et al. (2000) found that, among a sample of 68 mothers and 

58 fathers of children diagnosed with cancer, significant levels of distress were present 

for both parents over time.  Variables predictive of parental distress differed by gender, 

however, with mothers being influenced by appraisals of illness-related strain, family 

cohesion, and coping strategies.  Although fathers’ distress was similarly influenced by 

these appraisals, cohesion, employment concerns and frequency of hospital admission 

variables were also important determinants of fathers’ distress.  

In addition to differences in adjustment between parents of chronically ill and 

healthy children, multiple studies have found significant differences between mothers and 
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fathers (e.g., Chaney et al., 1997).  For example, Timko, Stovel & Moos (1992b) found 

that levels of depressive symptoms among the parents of 111 children diagnosed with 

JRD were significantly higher for mothers than for fathers over time; however, the same 

stress and coping factors were important for both.  These variables included family 

resources, family dysfunction, and illness-related coping.    

In another study, Bristol et al. (1988), found that mothers of developmentally 

disabled sons reported more familial difficulties and symptoms of depression than 

fathers; this finding extended to control families with a non-disabled child.  In a more 

recent example, Nagy and Ungerer (1990) found that, among 37 sets of parents of 

children diagnosed with cystic fibrosis, fathers’ distress levels were similar to those of the 

general population, whereas mothers’ distress levels were significantly higher—a 

common finding.  In this study, paternal support buffered mothers from illness-related 

stress.   

Although the majority of studies have found poorer adjustment for parents, 

multiple studies have found that parents of chronically ill children do not report added 

signs of distress beyond those seen in the general population.  For example, Cadman, 

Rosenbaum, Boyle, and Offord (1991) found that among a sample of 1869 households, 

parents of chronically ill children experienced small elevations in symptoms such as 

negative maternal affect.  Overall, however, there were no significant differences 

between parents of chronically ill and healthy children.  Similarly, in a sample of parents 

of 64 children diagnosed with JRA, Gerhardt et al. (2003) found no differences in distress 

between these families and matched controls.  Daltroy et al. (1992) also found 

comparable distress levels for mothers of 102 children diagnosed with arthritis and those 
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seen among the general population.  Further, depressed mood scores for the Daltroy et al.  

sample were significantly lower than normative data for psychiatric outpatients. 

Despite a few exceptions (e.g., Cadman et al., 1991; Gerhardt et al., 2003), it is 

apparent that parents of children diagnosed with a chronic illness are generally at an 

increased risk for psychological difficulties; however, there appear to be extenuating 

factors that increase or decrease the potential for emotional and adjustment problems.  

Thus, adjustment difficulties do not seem to be inevitable, but instead seem to be related 

to a number of evaluative variables, such as perceived stress, illness impact, and other 

cognitive factors (e.g., Sharpe, Brown, Thompson & Eckman, 1994). 

Factors Affecting Parent Adjustment 

Cognitive Appraisals. Many studies have found that a variety of cognitive 

appraisal variables are key determinants of adjustment for parents of chronically ill 

children.  For example, in a sample of 53 mothers of children ages two to eleven 

diagnosed with JRA, Lustig, Ireys, Sills, and Walsh (1996) found that both biological and 

functional severity aspects of the disease contributed to the mothers’ level of distress.  

Importantly, however, the effects of disease variables on maternal distress were not 

direct, and were partially mediated by maternal appraisals of the extent to which the 

child’s illness impacted the functioning of the family as a whole.  In other words, despite 

the direct effects of child illness on maternal adjustment, this relationship was mediated 

by the perceived impact of the illness.       

The influence of maternal appraisals extends to perceived level of stress.  For 

example, Thompson et al. (1994) found that, among two longitudinal samples totaling 

117 mothers of children diagnosed with either cystic fibrosis or sickle cell disease, ratings 



20

of daily stress differentiated mothers with varying levels of adjustment.  Independent of 

initial maternal adjustment as measured by the Symptom Checklist 90-Revised (SCL-90-

R; Derogatis, 1983), maternal levels of daily stress were predictive of maternal 

adjustment at the one-year follow-up.  Additionally, mothers demonstrating poorer 

adjustment also endorsed greater levels of illness-related stress.     

Further, Manuel (2001) found that, among a sample of 92 mothers of children 

diagnosed with JRA, mothers’ perceived control (as measured by the Multidimensional 

Health Locus of Control Scale; Wallston, Wallston, & Devellis, 1978) over their child’s 

illness was associated with lower parent distress.  This relationship remained significant 

even when illness-related stress was high.  Thus, appraisal style acted as a moderator 

between stress and psychological symptomatology.  Similarly, Sloper (2000) found that, 

among a sample of 68 mothers and 58 fathers of children diagnosed with cancer, both 

subjective appraisals of the child’s illness and their perceived ability to handle associated 

stressors (as described by Thompson et al., 1992) were predictive of parent distress.   

These studies suggest that, much like child adjustment to illness, parent 

adjustment is regulated in a complex manner—this includes child, demographic, family, 

and other systemic variables, including the parents’ cognitive appraisal processes.  

Despite this, research on parents’ cognitions in response to their child’s illness is 

relatively scarce.   

Illness Intrusiveness.  Because of the significant level of physical impairment and 

subsequent limitations that frequently accompany a JRD diagnosis (Henderson et al., 

1995), one cognitive appraisal variable that seems to be particularly salient to parents of 

children diagnosed with a JRD is illness intrusiveness. On the surface, illness 
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intrusiveness appears to be highly similar to perceived disability due to illness.  Devins et 

al. (1983) state that although illness intrusiveness includes perceived disability due to 

illness, illness intrusiveness represents a broader concept that attempts to capture 

perceptions of the extent to which participating in daily, non-disease related activities 

such as church and school attendance are restricted due to the disease and its effects.  

This is illustrated by Devins and colleagues’ characterization of illness intrusiveness as 

consisting of wide-ranging and generalized “illness-induced barriers” (1983, p. 329).   

These barriers are hypothetically linked to increased maladjustment and 

depressive symptoms both by reducing positive, reinforcing experiences, and by 

decreasing perceived control over important personal outcomes (Devins, Edworthy, 

Guthrie, & Martin, 1992).  Thus, it is not the disease itself that determines the 

intrusiveness of the illness; rather, it is the individual’s subjective appraisal of how the 

disease interferes with the person’s life across multiple domains that constitutes illness 

intrusiveness and subsequent distress (Devins, Seland, Klein, Edworthy, & Saary, 1993).  

Indeed, among a sample of 78 adults diagnosed with multiple sclerosis, Mullins et 

al. (2001) found that illness intrusiveness related to illness outcomes exerted an effect on 

adjustment (as measured by the SCL-90-R; Derogatis, 1993).  This effect was found to be 

independent of physical difficulties, as well as demographic variables.  Further, the 

relationship between illness intrusiveness and adjustment was mediated by illness-related 

uncertainty. 

Further, Franche et al. (2004) found that, among a sample of 81 men and 67 

women who had experienced a cardiac event, depression as assessed during the initial 

hospitalization predicted illness intrusiveness one year later.  These results were 
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influenced by perceived social support.  Thus, illness intrusiveness and depressive 

symptoms influence each other over time within the patient’s social and emotional 

context.     

In addition to its direct influence on distress, illness intrusiveness also has indirect 

effects in combination with patients’ perceived psychosocial resources and other 

cognitive variables.  For example, Devins, Stam, and Koopmans (1994) found that among 

a sample of 51 cancer patients who had recently undergone a laryngectomy, the 

combined influence of illness intrusiveness and perceived stigma associated with the 

illness had a significant effect on psychosocial well being.  More specifically, highly 

stigmatized self-perceptions enhanced the impact of illness intrusiveness on 

maladjustment.  Further, among a sample of 90 adult recipients of a bone marrow 

transplant, individuals who endorsed increased illness intrusiveness also demonstrated a 

significantly greater tendency to incorporate the transplant patient identity into their self- 

definition (Beanlands et al., 2003).  This finding was heightened when patients perceived 

higher levels of hopelessness, helplessness, and distress.    

Similarly, Devins et al. (1997) found that increased illness intrusiveness led to 

increases in distress among a sample of 101 renal transplant and dialysis patients.  This 

relationship was moderated by self-concept; individuals whose self-concept was largely 

defined by their illness and who reported greater illness intrusiveness exhibited increases 

in distress.  

Further, among a sample of 110 adults from ages 24-78 diagnosed with 

rheumatoid arthritis, Devins, Edworthy, Guthrie, and Martin (1992) found an interaction 

between age and illness intrusiveness in predicting depression.  Specifically, increases in 



23

illness intrusiveness were associated with greater increases in depressive symptoms for 

younger patients.  The authors suggested that perceived intrusiveness resulted in less 

opportunity for rewarding events, which led to greater depression and lower quality of 

life.  For younger patients, this decrease in physical capacity and rewarding events is in 

direct contrast to normal developmental expectations; this is vastly different than for 

older patients who are more likely to perceive that the physical limitations due to their 

illness are more appropriate for their age (Rolland, 1987).  It seems that this incongruity 

would be even more devastating for pediatric patients and their caregivers given the 

expectations and activity levels of same-age peers.     

Indeed, among pediatric populations, the effects of illness intrusiveness seem to 

be particularly relevant when a family is faced with a highly unpredictable illness that 

does not necessarily reward their efforts to treat and alleviate symptoms.  Thus, parents of 

chronically ill children must cope with stressors that are directly tied to their children’s 

illness or indirectly related through the barriers created by that illness.  In addition, daily 

stressors that are entirely separate from the child’s illness may be present (Manuel et al., 

2001).  Results from a sample of 92 mothers of children diagnosed with JRA showed that 

disease variables were not significant predictors of maternal distress; rather, daily stress 

was the strongest predictor, followed by illness-related stressors.  It is likely that the 

additive effect of typical parenting stress and illness-related stressors lead to greater 

overall distress among parents of children diagnosed with a chronic illness.     

Despite the importance of parents’ adjustment, existing research on illness 

intrusiveness in pediatric chronic illness has targeted the relationship between children’s 

perceptions of intrusiveness and their own adjustment.  For example, Wagner et al. 
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(2003) found that children’s perceived illness moderated the relationship between parent 

and child distress among a sample of 45 children ages 9-17 diagnosed with JRD.  Thus, 

children’s heightened illness intrusiveness increased the impact of parent distress on child 

depressive symptoms.  Although illness intrusiveness appears to play an important role in 

child adjustment to JRD, current research has not addressed parent’s perceptions of the 

intrusiveness of their child’s illness and its impact on parental distress.     

 Ethnicity.  Currently, there is little research on the relationship between cognitive 

variables and distress among minority groups of children diagnosed with a chronic 

illness; this is especially true with Native American populations.  In the case of JRD, the 

paucity of research is especially concerning given the high prevalence of particular types 

of JRD and the current interest in genetic factors associated with rheumatic diseases 

among Native Americans.  Although there is considerable research into biomedical 

variables, little research regarding the direct and indirect effects of ethnicity on coping 

exists; this problem extends beyond Native American populations to minority groups in 

general.   

The lack of research on minority populations in the area of chronic illness is 

particularly salient when considering the work of Clark and colleagues (1999), who 

suggest that minority status in and of itself should be considered a marker for increased 

risk for high levels of stress and illness.  There are at least two ways in which ethnic 

minority status may function—direct and indirect.  One direct way this may be 

manifested is frustration that arises due to a lack of familiarity and culturally sensitive 

rapport with medical staff (Abdullah, 1995), as well as a lack of culturally specific 

definitions of illness and health (Baker, 1997).   
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For example, Kramer, Harker, and Wong (2002) found that, among a sample of 

56 adult Native Americans, of whom 45 were currently experiencing joint pain and 11 

were not, symptoms were communicated to medical staff in a minimal, subtle manner.  

Specifically, these authors found that although individuals experiencing chronic pain in 

multiple joints had consulted a physician when their self-care strategies failed; their pain 

remained under-treated.  The authors concluded that this was largely due to the subtle and 

indirect ways the Native participants reported their symptoms.  As a result, the level of 

pharmacological intervention was less than expected given their actual level of pain. 

It might also be the case that ethnic minority status influences stress and illness 

indirectly through decreased ability to meet basic needs and lowered access to health care 

resources.  For example, Plant and Sachs-Ericsson (2004) found that, among a sample of 

4,700 adult participants in the Colorado Social Health Survey, members of minority 

ethnic groups reported higher rates of depressive symptoms. However, this relationship 

was mediated by difficulties in meeting basic needs; minority group members reported 

more difficulties in meeting their basic needs, which was associated with higher rates of 

depression. 

In addition, Mayberry, Mili and Ofili (2000) note that overall, members of 

minority groups are less likely to have access to quality healthcare; further, members of 

minority groups are less likely to have a regular healthcare provider, insurance, and 

preventive treatment (e.g., patient education, immunization).  This is particularly true for 

pediatric populations.  As one example, African American children are more likely to 

visit the emergency room as a result of their asthma episodes, and less likely to make 

scheduled visits to a primary care provider.  Here, and in other areas, it appears that the 
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cost of routine care is partially involved in decision making by members of minority 

groups. 

Wallander et al. (1989) lent insight into this process when they found that, among 

a sample of 153 chronically ill children and their families, chronically ill and/or disabled 

children were more resistant to psychological maladjustment in the presence of greater 

“utilitarian” and socio-emotional family resources.  Utilitarian resources were defined by 

family income and the educational background of the mother, whereas socio-emotional 

resources included the level of family cohesion, expressiveness, conflict, organization, 

and control. Thus, greater resources within a systemic context, both for parents and for 

the family as a whole, were found to provide a resilience factor for chronically ill 

children.     

The absence of familial resources appears to be especially relevant for minority 

parents of children diagnosed with a chronic illness.  For example, Farmer et al. (2004) 

found that, among a sample of 83 chronically ill children and their parents, minority 

families reported higher levels of unmet needs across the categories of information, social 

support, community services, family functioning, financial needs, and explaining their 

child’s condition to others.  Although overall group differences were found, ethnic 

discrepancies were particularly acute with respect to community services such as dental 

and health care. 

However, despite evidence suggesting that the absence of basic resources are 

detrimental to parents struggling to cope with their child’s diagnosis and treatment, extant 

literature has largely failed to examine the ways in which a paucity of resources might be 

expressed among minority groups.  This lack of research is even more glaring given the 
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lifestyle disruptions in illness unrelated areas such as school that are visible for Native 

American children, in addition to the JRD-specific issues that affect particular ethnic 

groups.  Indeed, Andrews et al. (2004) found that among a sample of 40 Native American 

and Caucasian children diagnosed with a JRD, the Native American children missed 

significantly more days of school.  This suggests that Native American families may be 

more vulnerable to the social and academic impact of chronic illness.   

These differences in school absenteeism, and by extension, coping in general, 

may be attributable to a variety of variables.  Differences between ethnic groups may 

incorporate differing educational and socioeconomic status, (as suggested by Devins et 

al., 2000), or any number of socio-cultural factors, such as cultural attitudes towards 

Western medicine and illness.  Additionally, parental support and low levels of parental 

stress seem to act as a buffer against the indirect effects of JRD (VonWeiss et al., 2002).  

Decreased compliance with treatment regimens has been observed among parents who 

perceive a high number of stressors in their lives (Chaney & Peterson, 1989).   

It is likely that a combination of these disease-related and disease-unrelated 

variables increases the collective stress on families.  When experiencing significant 

cultural stress in combination with the issues inherent to a chronic illness, these parents 

may be more likely to experience increased social and environmental difficulties.  These 

issues have a family-wide impact, as parent adjustment has additionally been found to 

have an impact on the psychosocial well being of healthy siblings of chronically ill 

children (e.g., Jaworski, 1993).  Also, Kroll and colleagues have noted that the manner in 

which JRA and its treatment are perceived and experienced may differ by ethnic group, 

which may create barriers to treatment adherence (1999).   
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Importantly, Yeates et al. (2002) found that among a multiracial sample of 91 

children with a traumatic brain injury (TBI) and 55 children with orthopedic injuries, 

parental stress was independent of socioeconomic status.  At follow-up, the negative 

consequences perceived by the parents of children diagnosed with a TBI were more 

pronounced for African American parents than Caucasian parents.  Ethnicity, therefore, 

acted as a moderator between the effects of a TBI and parental distress.  If minority status 

is a risk factor for increased level of stress, as suggested by Clark et al. (1999), studies 

such as this should elaborate on how minority status alters perceptions and coping 

strategies within pediatric chronic illness—a little-investigated area of research.     

Summary.  Parents of chronically ill children are affected by a wide variety of 

variables from both disease and demographic-related domains (Manuel et al., 2001).  

However, because these variables account for a small portion of the variance in parent 

adjustment, it is necessary to examine cognitive variables as well.  These variables 

include perceived control, daily stress, and other cognitive appraisals.  One such variable 

that seems particularly relevant to parent adjustment in JRD is illness intrusiveness, 

which is a general perception of  “illness-induced barriers” to daily activities (Devins et 

al., 1983-84; p. 329).  As such, this variable is believed to contribute to increased 

maladjustment in illnesses like JRD because both parents and children experience distress 

as a result of the corresponding decrease in rewarding activities.  

Although there have been studies investigating the prevalence of various pediatric 

chronic illnesses among minority groups, research on the impact of those illnesses is 

limited.  This paucity of research is especially acute with respect to the differential role of 

cognitive appraisal variables.  Illness intrusiveness, however, may be of particular interest 
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among minority groups because of the challenges, such as a lack of basic social 

resources, that minority parents are already facing.  Indeed, Clark and colleagues (1999) 

state that minority status should be considered a marker of increased risk for high levels 

of stress and illness; further, Farmer et al. (2004) have found that minority families report 

that fewer of their needs (e.g., information, social support, community services, family 

functioning, financial needs, and explaining their child’s condition to others) are being 

met.  However, research regarding these potential ethnic differences and their expression 

is scarce. 
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CHAPTER III 

THE PRESENT STUDY 

Based on the preceding review of the literature, it is apparent that children 

diagnosed with a juvenile rheumatic disease and their families face a variety of 

challenges across multiple domains.  Parent adjustment, for example, is presumed to be 

multi-determined by a host of variables, including cognitive appraisal processes.  Except 

for a few studies (e.g., Lustig, Ireys, Sills & Walsh, 1996), however, cognitive appraisals 

have been largely overlooked in investigations of parent adjustment to childhood chronic 

illness. 

 One such cognitive appraisal variable, illness intrusiveness, appears to be 

particularly relevant to the illness process in rheumatic diseases, especially in ethnic 

minority groups (Devins & Edworthy, 2000).  However, the vast majority of research on 

illness intrusiveness has focused exclusively on children’s perceptions of intrusiveness 

and its relation to child adjustment—extant literature has largely ignored parents’ 

intrusiveness perceptions as a determinant of their own distress levels.  Because parent 

adjustment influences children’s adjustment to chronic illness, such information could 

prove useful in developing interventions to modify parents’ illness perceptions, their 

adjustment, and ultimately, children’s adjustment. 

Also conspicuously absent in the pediatric chronic illness literature are 

investigations examining potential differences in the manner in which cognitive 

appraisals influence adjustment across ethnic minority groups.  This is of particular 

importance in light of the added stressors faced by minority parents; these stressors can 

include discrimination, prejudice, negative stereotypes, and acculturation pressures (e.g., 
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Contrada et al., 2000), in addition to indirect factors such as reduced access to health care 

(Mayberry, Mili, and Ofili, 2000).  

 There is currently little research, however, into how ethnic minority status affects 

the operation of cognitive appraisal variables in adjustment to chronic illness.  Further, 

there is limited research into how parent perceptions of the intrusiveness of their child’s 

illness alter their own level of distress.  The present study attempted to address these 

limitations in the literature by investigating the association between parent-reported 

illness intrusiveness and parent distress in a sample of Native American and Caucasian 

children with JRD.  Specifically, the present study examined the potential moderating 

influence of ethnicity on the relationship between parent-reported illness intrusiveness 

and parent distress.  

Primary Hypotheses 

Hypothesis 1.  It was anticipated that greater parents’ perceived illness intrusiveness on 

the IIS-P would be related to lower parent adjustment as measured by the GSI for both 

parents of Native American and Caucasian children.  It was hypothesized that this 

relationship would remain after controlling for demographic and disease variables. 

Hypothesis 2.  The association between illness intrusiveness on the IIS-P and parent 

adjustment on the GSI was expected to be significantly greater for Native American 

participants in comparison to the Caucasian group.  Thus, it was expected that ethnic 

group membership would moderate the relationship between parent perception of illness 

intrusiveness and global parent adjustment, such that illness intrusiveness would be more 

closely related to parent adjustment in the Native American sample of parents compared 

to the Caucasian sample.  
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CHAPTER IV 
 

METHODS 
 

Participants and Procedures 

Participants were 40 parents (24 Native American, 16 Caucasian) of children who 

had been diagnosed with JRA (N = 24), SLE (N = 7), JSA (N = 3), or JDM (N = 6).  The 

families were recruited from the pediatric rheumatology clinic at Children’s Hospital of 

Oklahoma at the University of Oklahoma Health Sciences Center. Inclusion criteria 

included the following: 1) diagnosis of one of the above-mentioned illnesses, 2) living at 

home and between the ages of nine and 19, 3) self-reported Caucasian or Native 

American ethnicity, and 4) the duration of the child’s symptoms had been at least one 

year, irrespective of the time of diagnosis. Illness duration, however, was defined as the 

subtraction of the date of diagnosis from the date of participation, and ranged from .00 – 

15.73 years.  For complete information regarding disease, demographic, and psychosocial 

variables, see tables 1 and 2.  Exclusion criteria consisted of: 1) the child had comorbid 

cognitive deficits such as mental retardation, 2) the child had a comorbid chronic illness, 

and 3) either the child or the parent were non-fluent English speakers.  The primary 

rheumatologist verified the inclusion criteria before eligible participants were contacted.  

Eligible participants were recruited in either of the two following ways.  The

majority of participants were recruited during a routine visit to the rheumatology clinic 

(N = 27).  If the family chose to participate, parents completed a questionnaire packet. 

This packet was either returned to the clinic or to researchers via postage-paid mail.

Participants not scheduled for upcoming appointments in the rheumatology clinic were 

contacted by phone and the packet was sent by mail (N = 13).  These families had 

previously met the researchers prior to telephone contact. Parent psychological 
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adjustment did not differ as a function of recruitment method F (1, 38) = .69, p = 41. 

Once participants returned the completed packet, they received $10 compensation in the 

form of a gift card.

Instruments  

Parent-Report  

 The Brief Symptom Inventory (BSI; Derogatis, 1993) is a 53-item questionnaire that 

assesses overall psychological adjustment (see Appendix A).  Respondents rated the 

degree to which they were distressed by each psychological symptom over the past week. 

Rating was done on a Likert scale, where responses ranged from 1 (not a lot) to 4 

(extremely). The global severity index (GSI) is the average score of the items and was 

used as the measure of parent distress.  The BSI has been previously found to have 

acceptable internal consistency; alpha coefficients range from .71 to .85 (Derogatis, 

1993).  For this study, Cronbach’s alpha was .97.  

The Illness Intrusiveness Scale–Parent (IIS-P) The IIS-P used in the present study 

was adapted from the original IIS (Devins et al., 1983).  For this study, the original 13 

items remain the same; directions were changed from “rate the extent to which your 

illness...” to “rate the extent to which your child’s illness interferes with your ability to 

perform as well as you would like to”.  The IIS-P is a 13-item measure that assesses the 

degree to which parents perceive their child’s illness as interfering with their own ability 

to engage in activities across a variety of life domains, such as work, relationships, and 

recreation (see Appendix B).  Parents were asked to respond on a scale from 1 (affects 

performance a little) to 7 (affects performance a lot).  Items were summed to achieve a 

total intrusiveness score, with higher scores indicating greater levels of illness 

intrusiveness.  Data from adult RA and lupus samples reflecting intrusiveness of adults’ 
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own illness symptoms indicate that internal consistency estimates range from .87 to .94 

and test-retest reliability indexes range from .79 to .85 (Devins & Edworthy, 2000).  In 

the present sample, Cronbach’s alpha was slightly lower, at .78. 

The Juvenile Arthritis Functional Assessment Report–Parent (JAFAR-P; Howe et 

al., 1991) is a 23-item parent rating intended to cover a variety of subjective estimates of 

their child’s functional ability (see Appendix C).  Questions address the frequency that 

their child is able to perform specific tasks related to daily functioning, such as reaching 

above their head, button a shirt, and brush their own teeth.  Responses were made on a 

three-point Likert scale, where 0 refers to being able to perform the task all the time, and 

2 refers to being able to perform the task almost never. Responses were summed, so that 

higher scores on the JAFAR-P indicate a perception of greater disability. The JAFAR has 

demonstrated good construct validity and acceptable internal consistency for the parent-

report (.93) version of the scale (Howe et al., 1991).  Again, Cronbach’s alpha was 

slightly lower at .74. 

Physician-Report  

Provider Questionnaire. This questionnaire was designed to obtain information 

from the physician regarding patient diagnosis, date of diagnosis, and current 

rheumatologist-prescribed medications (see Appendix D). As a measure of functional 

disability, the physician classified participants into one of four functional classes, with 

Class I representing limited to no disability in everyday self-care activities, and Class IV 

representing severe disability in these same activities (Hochberg et al., 1992).   



35

CHAPTER V 

RESULTS 

Preliminary Analyses and Selection of Covariates 

Selection and entry of demographic and disease covariates were guided by 

multivariate models of adjustment to chronic illness (e.g., Thompson et al., 1993a), as 

well as by significant relationships between the covariates and the criterion variable.  

First, bivariate correlations were conducted to identify any significant relationships 

between key demographic and disease variables and GSI parent distress.  Mean 

comparisons were also utilized to test for differences in GSI across demographic and 

disease variables.  

Zero-order correlations revealed no significant relationships for GSI on 

demographic (maternal and paternal education, gender) or disease (duration, parent and 

physician-perceived disability) variables.  Further, one-way analyses of variance 

(ANOVA) revealed no significant gender or diagnosis differences for GSI.   

Although diagnosis, parent-related disability and physician-rated disability (i.e., 

functional class) did not demonstrate a direct relationship to scores on the GSI, these 

variables were included as covariates to provide a more conservative test in accordance 

with extant literature.  Further, although age did not demonstrate a direct relationship, 

previous research on adults with RA (Devins et al., 1992) suggests that age can influence 

adjustment in an indirect way through its interaction with illness intrusiveness.  Due to 

this finding in the extant literature, as well as the large age range present in this sample, 

age was included as a covariate to account for the potential indirect effect of age on 

parent distress in the presence of perceived illness intrusiveness. 
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Primary Analyses 

Hypothesis 1.   It was anticipated that greater parents’ perceived illness 

intrusiveness on the IIS-P would be related to lower parent adjustment as measured by 

the GSI for both parents of Native American and Caucasian children.  Further, it was 

predicted that this relationship would remain after controlling for demographic and 

disease variables.  To investigate this hypothesis, a regression equation was constructed 

in which age, diagnosis, functional class, and JAFAR-P were entered as step 1.  On Step 

2, parent report of illness intrusiveness (IIS-P) was entered.  Results revealed a 

significant main effect of IIS-P on GSI F (1, 34) = 4.58, p = .04. The positive F value 

supported Hypothesis 1 by demonstrating the direct relationship between illness 

intrusiveness and parent distress for the entire sample. 

Hypothesis 2.  The association between illness intrusiveness on the IIS-P and 

parent adjustment on the GSI was expected to be significantly greater for Native 

American participants in comparison to the Caucasian group.  Thus, it was expected that 

ethnic group membership would moderate the relationship between parent perception of 

illness intrusiveness and global parent adjustment, such that illness intrusiveness would 

be more closely related to parent adjustment in the Native American sample of parents 

compared to the Caucasian sample.  To investigate this hypothesis, a regression equation 

was constructed in which age, diagnosis, functional class, and JAFAR-P were entered as 

a block on Step 1.  On Step 2, ethnicity and parent report of illness intrusiveness (IIS-P) 

were entered.  On Step 3, the interaction term of ethnicity x IIS-P was entered.  Results 

revealed a significant ethnicity x IIS-P interaction, which accounted for an additional 

19% of incremental variance in parental distress F (1, 32) = 12.31, p = .001.  The 
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significant interaction indicates that ethnic group membership moderated the relationship 

between parent perception of illness intrusiveness and global parent adjustment in the 

predicted direction.  Specifically, illness intrusiveness was more closely related to parent 

adjustment among the Native American parents than among the Caucasian parents.    

Post-hoc Probes 

As suggested by Holmbeck (2002), post-hoc probes were conducted to determine 

the nature of the significant interaction found in the primary analyses.  Prior to any 

analyses, however, IIS-P was centered by subtracting the sample mean from each 

individual IIS-P raw score (CIIS-P).  Conditional moderator variables were then created 

for the original dichotomous ethnicity variable; GROUP A had Caucasian coded as 1 and 

Native American coded as 0.  GROUP B was computed by subtracting one from all 

GROUP A values; i.e., GROUP B had Caucasian coded as 0 and Native American coded 

as –1.  Two new interaction terms were then created by multiplying each GROUP 

variable by centered illness intrusiveness. 

One equation was computed to generate the slope for the GROUP A condition 

(Native American = 0), and the other was computed to generate the slope for the GROUP 

B condition (Caucasian = 0).  As in the primary analyses, age, diagnosis, functional class, 

and JAFAR-P were entered as a block on Step 1.  For the purposes of interpretation, both 

the main effects and interaction term were entered simultaneously on Step 2.  Therefore, 

GROUP A, CIIS-P, and the GROUP A x CIIS-P interaction were simultaneously entered 

for equation one.  The second step for equation 2 consisted of GROUP B, CIIS-P, and the 

GROUP B x CIIS-P interaction.  The following two equations were then generated by 

substituting zero for the conditional ethnicity variables: 
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Equation one (Native American): 

GSI = .22 (age) + .08 (DX) -.08 (PRFD) + .31 (JAFAR-P) + 1.18 (CIIS-P) + .23 

Equation two (Caucasian): 

GSI = .203 (age) + .08 (DX) - .02 (PRFD) + .12 (JAFAR-P) + .15 (CIIS-P) - .31 

 Significance tests indicated that the simple slope for the regression line for equation 

one was significant, t (1) = 4.44, p = .001; the simple slope for equation two was 

nonsignificant, t (1) = .94, p = .35. Thus, the post-hoc test provided support for 

Hypothesis 2; namely that illness intrusiveness was significantly associated with parent 

distress for the Native American sample, but was unrelated to parent distress in the 

Caucasian sample. 
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CHAPTER VI 

DISCUSSION 

 The present study was designed to address two key limitations in the extant literature 

on adjustment to pediatric chronic illness.  First, despite findings in the pediatric 

psychology literature indicating that parents of chronically ill children are at increased 

risk for emotional adjustment problems such as anxiety (e.g., Dahlquist et al., 1993) and 

familial conflict (e.g., Vandvik, Hoyerhaal & Fagertun, 1989), little is known about the 

precise mechanisms responsible for this.  Some data indicate that a variety of variables, 

including children’s adjustment, influence parent adjustment (Thompson et al., 1993 a, 

b); other data suggest that parents’ perception of their child’s illness and its management 

are a major contributor to parent adjustment issues.  Specifically, there is evidence to 

suggest that parents’ perceptions of the impact of their child’s illness can have negative 

effects on parents’ adjustment (Walker, Ford, & Donald, 1987).  However, there are little 

empirical data to support this.  Because there is a paucity of research into how parent 

distress levels are affected by perceptions of their child’s illness, the present study was 

designed to investigate this issue in the context of illness intrusiveness.  This  variable, 

which represents perceived “illness-induced barriers” across a wide array of life domains 

(Devins et al., 1983; p. 329),  was examined in the present study because JRD often 

involve a significant decrease in children’s activity levels (Henderson et al., 1995).  

Because of this, the role of parents’ perceptions of interference with routine activities due 

to illness assumes particular importance.   

Another shortcoming in the literature is the lack of data addressing adjustment 

issues among ethnic minority children with chronic illnesses.  For example, in an analysis 
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of seventy-one articles regarding empirically supported treatments for pediatric asthma, 

cancer, diabetes and obesity, Clay and colleagues (2002) noted that less than one-third 

even reported the ethnicity of participants.  More importantly, even fewer (6%) examined 

ethnic minority or cultural status as a primary variable associated with psychological 

outcome.  Compared to the multitude of variables associated with adjustment that have 

been examined over the past 20 years in the childhood chronic illness literature, little is 

known about the potential differential effect of racial minority status on the cognitive 

appraisal-adjustment relationship in parents of these children.  Stressors facing minority 

parents can include discrimination, prejudice, negative stereotypes, and acculturation 

pressures (e.g., Contrada et al., 2000), in addition to factors such as reduced access to 

health care (Mayberry et al., 2000).  It seems likely that the added presence of these 

potential stressors would increase the risk of poor adjustment among minority parents of 

children diagnosed with a chronic illness.  Further, studies on how ethnic minority status 

affects the operation of specific cognitive appraisal variables, such as illness 

intrusiveness, in adjustment to chronic illness are extremely rare, especially with respect 

to Native American populations. 

 To address these issues, two hypotheses were proposed for this study: first, that 

greater parents’ perceived illness intrusiveness on the IIS-P would be related to greater 

parental distress as measured by the GSI for both parents of Native American and 

Caucasian children.  Second, it was expected that ethnic group membership would 

moderate the relationship between parent perception of illness intrusiveness and global 

parent adjustment; specifically, that illness intrusiveness would be more closely related to 
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parent adjustment in the Native American sample of parents compared to the Caucasian 

sample.  

Results of the primary analyses were consistent with the first hypothesis; namely, 

the present study found that greater parents’ perceived illness intrusiveness on the IIS-P 

was related to lower parent adjustment as measured by the GSI across both ethnic groups.  

Studies on parent adjustment to chronic illness largely suggest that these parents are at 

risk for increased distress and symptoms of depression (for exceptions, see Cadman et al., 

1991; Gerhardt et al., 2003) and that adjustment difficulties are affected by a host of 

cognitive processes, including perceived illness impact (e.g., Sharpe, Brown, Thompson 

& Eckman, 1994).   

Illness intrusiveness appears to be especially devastating when a family is faced 

with a highly unpredictable illness that does not necessarily reward their efforts to treat 

and alleviate symptoms, as is the case for JRD.  Thus, parents of chronically ill children 

must cope with stressors that are either directly tied to their children’s illness or indirectly 

related through the barriers created by that illness.  These illness-induced barriers are 

hypothesized to increase maladjustment by reducing positive, reinforcing experiences, 

and by decreasing perceived control over important personal outcomes (Devins, 

Edworthy, Guthrie, & Martin, 1992).   

This appears to be similar to Lewinsohn and Atwood’s reinforcement theory of 

depression, which states that depression is “initiated and maintained by prolonged 

reductions of positive social reinforcement” (p. 171; 1969).  Although the concept of a 

direct, exclusive relationship between positive events and depression has been largely 

unsupported (e.g., Hammen & Glass, 1975; Wener & Rehm, 1975), Sweeney and 
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colleagues (1982) suggest that an indirect relationship may be present.  They hypothesize 

that cognitive variables such as perceived uncontrollability may mediate the relationship 

between insufficient pleasurable events and depression.  Thus, although a direct 

relationship between decreased positive reinforcement and adjustment may be difficult to 

ascertain, the reinforcement theory of depression may still apply to JRD adjustment in the 

context of decreased controllability.  In other words, the unpredictable nature of JRD may 

influence parents’ perceptions of controllability for disease-unrelated activities, such that 

not only is the child’s disease seen as imposing barriers to accessing activities across a 

number of family life domains, but they become seen as uncontrollable or unchangeable 

barriers as well.  Perhaps future studies should investigate the specific interplay between 

perceived uncontrollability and illness intrusiveness in studies of adjustment to chronic 

illness. 

 The reinforcement explanation may also help to understand the results of the second 

primary hypothesis, namely that ethnic status acted as a moderator in the illness 

intrusiveness-parent distress relationship.  More specifically, illness intrusiveness was 

related to parent adjustment in the Native American sample of parents, but not in the 

Caucasian sample.  Results are consistent with a reinforcement interpretation in which 

minority families are already experiencing a reduced level of reinforcement due to the 

direct or indirect effects of racial minority status.  For example, Native American families 

in our sample may be experiencing difficulties in acquiring adequate resources, including 

information, social support, community services and financial support.   

Although speculative, it may be that perceived illness-induced barriers had a 

greater impact on Native American parents as a function of an existing vulnerability due 
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to factors associated with belonging to a disadvantaged group.  In other words, the effect 

of illness intrusiveness in this group is linked to increased maladjustment and depressive 

symptoms in part, by reducing positive, reinforcing experiences (Devins et al, 1992).  

This effect may have been more prominent because fewer reinforcing experiences and 

contexts were available to the Native American families irrespective of the illness itself.  

Indeed, Native American families may be provided with fewer opportunities for 

reinforcement due to a lack of adequate care or other limitations.    

More direct barriers to adequate care may also help account for the relationship 

between IIS-P and GSI found among the Native American sample.  For example, 

Kramer, Harker, and Wong (2002) found that although Native Americans with RA had 

consulted a physician, their pain remained under-treated due to culturally specific, 

indirect ways of reporting pain. Similar results have been observed within the context of 

JRA; the ways in which illness and its treatment are perceived and experienced may 

differ by ethnic group, which may create barriers to treatment adherence (Kroll et al., 

1999).  This issue is compounded by a lack of familiarity and culturally sensitive rapport 

with medical staff across minority groups in healthcare settings (Abdullah, 1995).  Thus, 

in addition to decreased illness-independent opportunities for reinforcement, Native 

American families may be experiencing fewer instances of reinforcement even within 

health-related settings.  The Native American families in this sample may have been 

more vulnerable than Caucasian families because of this cumulative lack of positive 

experiences. 

This study is a demonstration of the importance of examining the effect of ethnic 

minority status on adjustment in pediatric chronic illness.  Results of the primary analyses 
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showed that ethnic group membership moderated the relationship between parent 

perceptions of illness intrusiveness and global parent adjustment.  Specifically, illness 

intrusiveness was found to related to parent adjustment only among the Native American 

parents.   Had race not been examined, the results would have suggested that illness 

intrusiveness significantly impacted parent adjustment for the entire sample.  Although 

not explicitly stated, it was anticipated that the post-hoc tests would reveal a significant 

increase in maladjustment across both ethnic groups.  Thus, it was anticipated that there 

would be a significant relationship between illness intrusiveness and adjustment for both 

Caucasian and Native American parents, but that the influence of intrusiveness on 

adjustment would be greater for the Native American participants.   

The lack of a relationship between illness intrusiveness and parent adjustment for 

the Caucasian sample is somewhat puzzling.  These non-significant results of 

intrusiveness on adjustment could simply be an artifact of the small sample available for 

this project, and the positive effect for the Native American families may have been 

robust enough to transcend the sample limitations present in this study.  Alternatively, it 

may have been that the Caucasian parents in the current sample did not demonstrate a 

wide enough range of distress, and were a fairly well-adjusted group.  Although there 

were no significant group differences in distress, the difference in GSI between Native 

American and Caucasian parents approached significance (See Table 2).  Thus, it may 

have been the case that Native American parents in this sample were more distressed, and 

consequently, elevations in negative cognitive appraisals (i.e., IIS-P) were observed.  

Likewise, the decreased distress in the Caucasian group may have resulted in the absence 

of such a relationship.  Regardless, this study illustrates the need for future studies to 
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include ethnicity as a primary variable in investigations of parent adjustment to pediatric 

chronic illness. 

Strengths and Limitations 

 The present study has several strengths; although it has been suggested that illness 

intrusiveness would be particularly relevant to the illness process in rheumatic diseases, 

especially in ethnic minority groups (Devins & Edworthy, 2000), little research has been 

conducted on illness intrusiveness and cognitive appraisals in general.  This study 

addresses a major gap in extant literature, for minority groups in general, and specifically 

for Native Americans, who are proportionally underrepresented in psychological research 

as a whole.   

Further, this study represents the only investigation of parent perceptions of the 

intrusiveness of their child’s illness.  Given the importance of parent adjustment in 

pediatric physical and psychological outcomes (Thompson et al., 1993 a, b), it seems that 

an analysis of parent-reported illness intrusiveness would represent a valuable addition to 

the current intrusiveness literature.  Indeed, parent distress appears to be a more 

important determinant of child maladjustment and future outcomes than objective disease 

factors (Chaney et al., 1997; Frank et al., 1998).     

 An associated strength of the study is the inclusion of both objective, physician-rated 

disease severity and subjective, parent-rated perceptions of disease severity.  Inclusion of 

both variables is theoretically important because objective disease severity is less 

important in predicting parent distress than subjective ratings of illness by the parent.  

Especial importance is attached to these subjective ratings when they are tied to parents’ 

perceptions of their role as care provider (Walker, Ford & Donald, 1987).  Indeed as 
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Ravelli and colleagues (1997) note, objective and subjective ratings of functional ability 

are independently related to outcomes.     

 However, this study also has multiple limitations as well.  With respect to the design 

of the study itself, self-report inventories were used exclusively to assess both parent 

adjustment and cognitive appraisals.  Thus, the significant association observed between 

illness intrusiveness (IIS-P) and adjustment (GSI) may have been due to shared method 

variance and not to the directional relationships predicted in the hypotheses.  However, 

the fact that parent-reported perceptions of illness intrusiveness did not demonstrate a 

significant relationship with parent adjustment among the Caucasian 

sample lessens concerns that shared method variance was responsible for the observed 

relationships in the Native American sample. 

A further limitation involves the small sample size used in this study.  A small 

sample may misrepresent relationships between predictor and criterion variables across 

the study by including a narrow, group of patients’ families.  Families experiencing more 

distress may have chosen to take part in this study, creating a selection bias.  Certainly, 

generalizability and power are limited for this study.      

The generalizability of any study investigating adjustment among Native 

Americans is lowered by the heterogeneity of American Indians as a whole, especially 

with a small, localized sample.  For example, evidence has shown that specific tribal 

groups share a more severe and debilitating disease course (Peschken & Esdaile, 1999); 

however, such results may primarily be due to SES and residence on a reservation (Oen 

et al, 2002).  This sample was not reservation-based, and certainly does not reflect the 

breadth of disease activity, social resources, or cultural issues present among Native 
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American groups across the United States.  However, adjustment among Native 

American parents of chronically ill children is an under-researched issue irrespective of 

the tribal origins of the sample. 

A final issue related to the size of the sample concerns the prevalence of particular 

subtypes of JRD.  Specific diagnoses were almost universally underrepresented, with 

JRA comprising over half of the sample.  Ethnic differences in disease subtypes, 

therefore, were entirely obscured.  As Oen and Cheang (1996) note, ethnic differences are 

not present for JRA, but prevalence of the subtypes of JRA differ dramatically.  With 

respect to this study, it seems that systematic differences involving ethnicity and 

diagnosis and their effect on parental distress might not be recognized.    

Future Studies 

Many of these issues could be addressed by future studies.  For example, further 

projects in this area should incorporate more subjects from a wider range of geographical 

areas and socioeconomic groups in order to increase generalizability.  More specifically, 

Native American participants should be recruited from both reservation and non-

reservation-based tribal groups.  Further, a larger sample would likely include more 

representative proportions of diagnoses instead of being overloaded on children 

diagnosed with JRA; this would increase generalizability across the population of 

families of children diagnosed with a JRD.    

Increasing generalizability could also be achieved by designing the study to 

decrease selection bias among the participants.  This issue could be addressed by 

designing the study so that it would be possible to compare potential differences between 

participating and non-participating families.  Further design changes could incorporate a 
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variety of methods of assessment could be utilized, rather than solely relying on parent-

report measures.  The incorporation of structured interviews, for example, would alleviate 

concerns regarding shared method variance.   

In conclusion, the findings of the present study highlight the importance of 

parental perceptions of the intrusiveness of their child’s illness with respect to parent 

distress; in addition, the study illustrates the increased risk facing parents of Native 

American children diagnosed with a JRD.   
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Table 1. 
 
Disease and Demographic Variables: Frequencies 
 

Native American         Caucasian        Total Sample 
Variables               Frequency (%) Frequency (%) Frequency (%)
________________________________________________________________________ 
Child’s Gender
Male           4 (25.0%)    11 (45.8%)    15 (37.5%) 
Female        12 (75.0%)    13 (54.2%)    25 (62.5%) 
Diagnosis
JRA           8 (50.0%)    16 (66.7%)    24 (60.0%) 
SLE           3 (18.8%)      4 (16.7%)      7 (17.5%) 
JDMA          3 (18.8%)      3 (12.5%)      6 (15.0%) 
JAS           2 (12.5%)      1 (4.2%)       3 (7.5%) 
Mother’s Education
Middle School        1 (6.3%)       2 (8.6%)       3 (7.5%) 
High School        7 (43.8%)      7 (29.2%)    14 (35.0%) 
Some College        4 (25.0%)    10 (41.7%)    14 (35.0%) 
College Degree       3 (18.8%)      3 (12.5%)      6 (15.0%) 
Post-graduate Degree     1 (6.3%)       1 (4.3%)       2 (5.0%) 
Unknown         0 (0%)       1 (4.3%)       1 (2.5%) 
Father’s Education
Middle School        2 (12.5%)      2 (8.3%)       4 (10.0%) 
High School        6 (37.5%)    10 (41.7%)    16 (40.0%) 
Some College        5 (31.3%)      4 (16.7%)      9 (22.5%) 
College Degree       2 (12.5%)      3 (12.5%)      5 (12.5%) 
Post-graduate Degree     1 (6.3%)       1 (4.3%)       2 (5.0%) 
Unknown         0 (0%)       4 (0%)       4 (10.0%) 
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Table 2. 
 
Disease, Demographic, and Psychosocial Variables: Means 

Native American                                    Caucasian          
Variables     M (SD) Range M (SD) Range
________________________________________________________________________ 
Child’s Age    13.94 (2.82)  9-19        14.33 (2.35)  9-18  
Illness Duration     3.17 (4.18)    0-14.59         2.46 (3.38)  .4-15.73 
(years) 
PRFD        1.50 (0.63)    1-3          1.42 (0.58)    1-3   
JAFAR-P       5.33 (4.95)    0-18          3.89 (5.42)    0-18 
IIS-P       22.06 (10.80)  12-48       22.03 (14.87)  12-67 
GSI*         0.80 (.79)  .13-3.13         0.47 (0.42)    0-1.51 
 

Total Sample          
Variables     M (SD) Range
________________________________________________________________________ 
Child’s Age    14.18 (2.52)  9-19  
Illness Duration     2.75 (3.68)    0-15.73 
(years) 
PRFD        1.45 (.60)    1-3  
JAFAR-P       4.45 (5.23)    0-18 
IIS-P       22.04 (13.29)   12-67 
GSI         0.60 (.60)  .00-3.13 

Note: PRFD = Physician-rated functional disability; JAFAR-P = Juvenile Arthritis 
Functional Assessment Report; IIS-P = Illness Intrusiveness Scale – Parent; GSI = Global 
Severity Index. 
 
* p = .10
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Table 3. 
 
Hierarchical Regression Analyses of Parent-Reported Illness Intrusiveness on GSI 
 
Step Variable    β t R2 Change   Cumulative R2 F Change  
________________________________________________________________________ 
 
1 Age    .22   1.36        .12              .12        1.21   
 

Diagnosis  .08     .50 
 

PRFD            -.79       - .45 
 

JAFAR-P  .31   1.78 
 
2 IIS-P    .36   2.14*        .11              .23        4.58* 
 

Note: PRFD = Physician-rated functional disability; JAFAR-P = Juvenile Arthritis 
Functional Assessment Report; IIS-P = Illness Intrusiveness Scale – Parent; GSI = Global 
Severity Index. 
 
* p = .04
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Table 4. 
 
Hierarchical Regression Analyses of Parent-Reported Illness Intrusiveness on GSI as 
moderated by Ethnicity 
 
Step Variable   β t R2 Change   Cumulative R2 F Change  
________________________________________________________________________ 
 
1 Age      .22     1.36       .12              .12        1.21   
 

Diagnosis    .08     .50  
 

PRFD       -.79          - .45 
 

JAFAR-P    .31         1.78 
 
2 Ethnicity    .31         1.99       .19                         .32           4.48* 
 

IIS-P             .39     2.38* 
 
3 IIS-P X          1.29    3.51**       .19                         .51                       12.31** 
 Ethnicity 
 

Note: PRFD = Physician-rated functional disability; JAFAR-P = Juvenile Arthritis 
Functional Assessment Report; IIS-P = Illness Intrusiveness Scale – Parent; GSI = Global 
Severity Index. 
 
* p = .03 ** p = .001
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