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Introduction

Children with chronic illness have increased rates of mental health problems and

psychological difficulties. Juvenile rheumatoid arthritis (JRA) is one of the most

common rheumatic diseases of children and is considered a major cause of chronic

disability in children. Thirty-eight percent of patients with JRA showed some difficulties

in mental flexibility.

Aim of this study

To detect psychiatric morbidity and cognitive deficit in a sample of children and

adolescents with JRA, and to attempt to correlate the psychiatric and cognitive

findings with concurrent cerebral perfusion abnormalities using the cerebral single

photon emission computed tomography neuroimaging technique.

Method

Thirty children and adolescents with JRA included in this study were recruited from the

Pediatric Allergy and Immunology Unit, Children’s Hospital, Ain Shams University.

These patients were subjected to full physical and psychiatric clinical interview, along

with thirty healthy children and adolescents as the control group with matched age and

sex. Patients and control groups were assessed using General Health Questionnaire,

Wechsler Intelligence Scale, Revised Behavioral Problem Checklist, Mini kid test,

Benton Visual Retention Test, and single photon emission computed tomographic

imaging.

Results

Significant difference in cerebral perfusion was observed in patients compared with

the control group. Behavioral and cognitive function showed significant difference in

patients compared with the control group. Patients with depression showed significant

perfusion differences compared with the control group, as well as the anxiety group.

Therapy duration and dose showed significant difference in different brain areas.

Conclusion

Patients with JRA experience psychiatric morbidity as well as behavioral and cognitive

dysfunction. The patterns of cerebral perfusion deficit are similar to those seen in

depression, anxiety, and cognitive disabilities of patients.
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Introduction
Juvenile rheumatoid arthritis (JRA) is one of the most

common rheumatic diseases of children and is considered

a major cause of chronic disability in children; it is

characterized by an idiopathic synovitis of the joints

associated with soft-tissue swelling and effusion [1]. Early

epidemiologic studies showed that the prevalence of JRA

ranges from 0.16 to 1.10/1000 and the incidence ranges

from 0 to 9.2 /1001000 in the USA [2]. In Egypt, incidence

of JRA is 9.3 cases per 100 1000 per year [3].

Oligoarthritis represents the most common onset type of

juvenile idiopathic arthritis in both Europe and North

America, accounting for 50–75% of all cases with a meta-

analysis producing an overall 58% estimate within

population-based studies [4].

Although systemic onset JRA accounts for only approxi-

mately 20% of most reported series, children with

systemic onset JRA are often the most difficult to treat.

Many children have marked physical and emotional

disability as a result of both disease and treatment-

related morbidities [5].

Children with chronic illness have increased rates of

mental health problems and psychological difficulties [6].

There is a decline in social and physical activities.

Psychological factors may play a more active role in

debilitating pediatric patients with JRA [7]. The long

duration of illness is often associated with higher

proportion of cases with psychiatric disorders. The

diagnoses in decreasing order are depressive disorder

15%, somatoform disorder 12.5%, adjustment disorder 5%,
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and mixed anxiety and depression disorder 2.5% [8]. The

strongest predictors of depression were high tension

and low self-esteem, fatigue, passive coping, pain, and

physical disability [9].

Previous research [10] detected some difficulties in

mental flexibility in 38% of patients with JRA. These poor

performances are related to hypoperfusion of the frontal

and parietal lobes as detected by brain single photon

emission computed tomography.

The aim of this study was to detect psychiatric morbidity

and cognitive deficit in a sample of children and

adolescents with JRA recruited from the Pediatric Allergy

and Immunology Unit, Children’s Hospital, Ain Shams

University. The study also aimed to attempt to correlate

the psychiatric and cognitive findings with concurrent

cerebral perfusion abnormalities using the cerebral single

photon emission computed tomography neuroimaging

technique.

Method
Patient enrollment

Thirty children and adolescents with JRA were included

in the study. These patients were recruited from the

Pediatric Allergy and Immunology Unit, Children’s

Hospital, Ain Shams University. The diagnosis of JRA

was based on clinical, laboratory, and radiological findings.

These patients were subjected to full physical and

psychiatric clinical interview with documentation of type

of arthritis, duration, and severity of the disease. Patients

of both sexes enrolled in the study were aged between 8

and 16 years, and all cases had disease duration of more

than 6 months to ensure chronic disease. In addition, 30

healthy children and adolescents with matched age and

sex to patients with JRA were included in the study to

serve as a control group. Written informed consent was

obtained from parents or care givers of both groups before

enrollment in the study.

Patients and control groups were assessed using the

following tests:

(1) General Health Questionnaire: this was developed as

a first screening instrument for psychiatric illness to

identify potential cases [11]. The version used in this

study was the Arabic version of the short 28-item

scale [12].

(2) Whechsler Intelligence Scale: this is the most

commonly used test for children to assess intelligence

quotient [13].

(3) Revised Behavioral Problem Checklist: this is a family

self-rated instrument that surveys a broad range of

difficulties encountered in children from preschool

age through adolescence [14].

(4) Mini kid Test: this is a clinical psychiatric interview

for children to detect any type of psychiatric

morbidity, developed jointly for Diagnostic and Statis-

tical Manual of Mental Disorders, 4th edition and

International Statistical Classification of Diseases and

Related Health Problems, 10th revision psychiatric

disorders [15].

(5) Benton Visual Retention Test: this is used for

assessing visual perception, visual memory, and

visuo-constructive abilities [16].

(6) Single photon emission computed tomographic ima-

ging: a dose of technetium-99m-labeled-hexamethyl

propylene amine oxime is calculated according to

body weight by the equation body weight� adult

dose (20mCi) and injected intravenously. A gamma

camera single head was used to evaluate perfusion

pattern of the brain [17].

Data obtained were tabulated and processed in a personal

computer. All statistical analyses were carried out using

Statistical Package of Social Science version 10 (Chicago,

Illinois, USA). Independent student’s t-test was used to

evaluate the statistical differences in regional cerebral

blood flow between patients and controls. We used

Pearson’s correlation coefficient for the bivariate correla-

tion procedure.

Results
Demographic date

In this study, the patients’ age ranged from 8 to 16 years,

whereas that of the control group was from 8 to 15.8

years, thereby showing no significant difference between

both groups. Of patients with JRA, 14 were boys (46.67%)

and 16 were girls (53.33%), whereas eight were boys

(26.67%) and 22 were girls (73.33%) in the control group.

Duration of illness was 6 months–12 years (mean±

standard deviation, 3.997±3.039 in years).

Family history of juvenile rheumatoid arthritis

The family history was positive in 13 patients (43.33%)

and negative in 17 patients (56.67%).

Rheumatoid factor of patients with juvenile

rheumatoid arthritis

Seven patients (23.33) were positive for rheumatoid

factor and 23 patients were negative (76.67%) during the

study.

Disease status

Twenty-two patients were in remission (73%), whereas

the remaining eight patients (27%) were in relapse.

Type of arthritis

Two patients (7%) were pauciarticular rheumatoid arthritis

(RA), five (17%) were systemic RA, whereas the remaining

23 patients (76%) were polyarticular RA.

Behavioral and cognitive difference in patients

and control groups

Comparing behavior of patients with the control showed a

significant increase in attention problem (P=0.000*),

anxiety withdrawal (P=0.000*), and conduct behavior

(P=0.000*), whereas cognitive functions showed a signifi-

cant decrease in visual memory (P=0.003* and P=0.002)

as well as total intelligence quotient (P=0.001*).
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Table 1 shows a majority of patients (93%) with

depressive symptoms, whereas specific phobia was 20%,

social phobia and oppositional defiant disorder were 16%

each, major depression, obsessive–compulsive disorder

(OCD), and conduct disorder were 3% each. As a result of

sample size, in further analysis, dysthymic and depression

patients were included as the depression group, and

specific phobia, social phobia, and OCD were included in

the anxiety group.

Patient’s characteristics in relation to brain perfusion

Cerebral perfusion findings in relation to juvenile rheumatoid

arthritis status

Unlike the disease activity, which showed a significant

decrease in left frontal lobe perfusion in patient’s group

(P=0.024*), the type of JRA did not have any significant

correlation with brain perfusion findings.

Brain perfusion study

Perfusion studies showed a decrease with statistical

difference between patients and control in right frontal

(P= <0.001*) and right parietal lobes (P= <0.001*)

and a statistically significant increase in left parietal

(P= <0.001*) and left occipital lobes (P=0.003*).

Behavioral and cognitive function in relation to brain

perfusion study

Correlating behavioral checklist items with cerebral

perfusion indicated statistical differences between pa-

tients and controls in term of psychotic behavior, which

showed significant difference with direct relation to left

parietal perfusion (P=0.023) and right occipital lobe

(P=0.04) brain perfusion. Although motor excess was

significantly related with inverse relation to left frontal

brain perfusion (P=0.041), visual memory, and visual

perception were significantly correlated with inverse

relation to right frontal lobe brain perfusion (P=0.007,

P=0.04, respectively).

Brain perfusion study in relation to disorder

Patients in the depressed group showed a significant

decrease in right frontal (P=0.000*) and left parietal

brain perfusion (P=0.000*), and a significant increase

in right parietal (P=0.000*) and left occipital lobe

(P=0.079*), compared with the control group. Mean-

while, the anxiety group showed a significant increase in

right frontal lobe (P=0.000*) and a significant decrease

in both parietal lobe (P=0.000*) cerebral perfusion

compared with the control group.

Brain perfusion study in relation to therapy

Duration of therapy showed a significant difference

with inverse relation to brain perfusion between corti-

costeroid and right parietal lobe (P=0.02), and metho-

trexate and left parietal lobe (P=0.01). Meanwhile, dose

of therapy showed a significant difference with inverse

relation between methotrexate and both right temporal

(P=0.02) and left temporal (P=0.04) lobes. In addi-

tion, NSAID dose of therapy showed a significant difference

with inverse relation in right temporal brain perfusion

(P=0.04).

Discussion
Several studies have found a direct relationship between

stress (negative life events, daily hassles, and interper-

sonal stressors) and adjustment problems (depressed mood

and behavior problems) [18]. A variety of internalizing

problems and deficiencies in the social activities [7],

social isolation, and sexual anxieties [19,20] have also

been reported among youth with arthritis. These

manifestations were evident in our patients who showed

anxiety withdrawal, conduct behavior, and attention

problem compared with the control group, indicating

that children suffering from chronic diseases such as JRA

are in need for psychiatric follow-up and therapy.

As the majority of children with arthritis were girls in

previous studies, these factors may have contributed

toward the higher rate of internalizing problems in their

population. It has been postulated that RA shares the

characteristics of being more common with depression in

girls and have the diurnal variability with worsening of

symptoms in the morning [21].

Previous research [22] on cognitive impairment in

systemic onset JRA found that cognitive performance

and social adjustment of young patients were not affected

by the activity and/or duration of the disease. These

findings are different from our study in terms of the study

sample in which our cases were mainly polyarticular

RA (76%) in whom cognitive deficit (the intelligence

quotient) was a significant finding as compared with the

controls. This could be explained by different sensory

stimulating upbringing, the use of different cognitive

assessment tool, difference in sample selection, as well as

central nervous system involvement in the course of RA,

which is considered to be an infrequent event. In fact,

there are few surveys with conflicting results regarding

the occurrence of cognitive or behavioral abnormalities

[23,24].

The prevalence of psychiatric morbidity among patients

with JRA was 35%, depressive disorder was 15%, somato-

form disorder was 12.5%, adjustment disorder was 5%,

and mixed anxiety and depressive disorder was 2.5% [8].

Another study [25] reported depressive disorder in

58–60%, anxiety disorder in 45–52%, and adjustment

disorder in 28–36% of patients with JRA. In our sample,

Table 1 Psychiatric morbidity in patients group

Patients group

Psychiatric morbidity N (%)

Dysthymic disorder 28 (93.33)
Specific phobia 6 (20)
Social phobia 5 (16.67)
ODD 5 (16.67)
Major depression 1 (3.33)
OCD 1 (3.33)
Conduct disorder 1 (3.33)

N, number; OCD, obsessive–compulsive disorder; ODD, oppositional
defiant disorder.
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psychiatric morbidity did not differ regarding the type or

the prevalence. They were as follows in decreasing order:

dysthymic disorder in 93%, specific phobia in 20%, social

phobia and oppositional defiant disorder each in 16%, and

finally major depression, OCD, and conduct disorder each

in 3%. These findings are matching with internalizing

symptoms of patients with chronic medical illness such as

JRA [25].

As central nervous system involvement is infrequent but

evident in RA [26], in this study we attempted to

evaluate cerebral perfusion to determine whether the

observed psychiatric manifestations were due to immune

vacuities that may alter cerebral perfusion. Our results

showed a significant decrease in right frontal and right

parietal lobes, and a significant increase in left parietal

and left occipital lobes in patients compared with the

control group. Interestingly, these regions are known to

be involved in mood regulation, anxiety, and attention

span. A recent study [27] reported that depressed

adolescents have abnormal hyperactivity of amygdale

compared with control. Another study [28] correlated

severity of depression to brain perfusion. These findings

were evident in our study as the decreased perfusion of

the right frontal and right parietal lobes were seen more

in patients with depression compared with healthy

control.

Anxiety affects amygdale perfusion [29] and another

study [30] suggested that youth with generalized anxiety

disorder shows hyperresonance amygdale in the absence

of a compensatory increase of ventrolateral prefrontal

modulation. Our results support these suggestions as

the anxiety group showed increased right frontal and

decreased parietal perfusion compared with the controls,

which all reflects the dysfunctional brain circuit of

anxiety patients.

The observed psychiatric changes in our series were

influenced by the duration of intake rather than the dose

of immunosuppressive drugs. These drugs are commonly

used to control JRA disease activity. Of note, most cases

(73%) were studied during disease remission, denoting

that the observed cerebral perfusion changes were not

due to disease activity and active vasculitis. These

patients were maintained on very low doses of cortico-

steroids (0.1–0.3mg/kg/day). However, a significant

inverse relationship was found between the right parietal

perfusion and the duration of steroid intake. A similar

relationship was also found between the left parietal lobe

perfusion and the duration of methotrexate intake. These

findings suggest that the long duration of intake of

corticosteroids and other medications may alter cerebral

perfusion leading to the development of depressive

symptoms. Indeed, depression was reported to be more

common with corticosteroid than mania during long-term

therapy, as well as with a decline in working memory [31].

To conclude, this study shows that patients with JRA

experience psychiatric morbidity as well as cognitive

deficit. The patterns of cerebral perfusion deficit are

similar to that observed in patients diagnosed with

depression, anxiety, and cognitive disabilities. It is

suggested that psychiatric changes observed in our

patients were due to therapy duration rather than the

drug dosage.
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