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Inadequate dietary intake of children
and adolescents with juvenile idiopathic arthritis
and systemic lupus erythematosus
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Abstract

Objectives: To evaluate the dietary intake of children and adolescents with juvenile idiopathic arthritis (JIA) and
juvenile systemic lupus erythematosus (JSLE) using a 24-hour diet recall and relating it to the patients’ clinical and
anthropometric characteristics and to the drugs used in their treatment.

Methods: By means of a cross-sectional study, we assessed the 24-hour diet recalls of outpatients. Their nutritional
status was classified according to the CDC (2000). The computer program NutWin UNIFESP-EPM was used for food
intake calculation. The Recommended Dietary Allowances and the Brazilian food pyramid were used for quantitative
and qualitative analysis.

Results: Median age was 12 years for JIA patients and 16.5 years for JSLE patients. Among the JIA patients,
37.5% had active disease, and among the JSLE patients, 68.2% showed Systemic Lupus Erythematosus Disease
Activity Index (SLEDAI) > 4. Malnutrition was found in 8.3 and 4.5% of the JIA and JSLE patients, respectively, and
obesity was present in 16.7 and 18.2%. For JIA patients, the excessive intake of energy, protein, and lipids was
12.5, 75, and 31.3%, respectively. For JSLE patients, the excessive intake of energy, protein, and lipids was 13.6,
86.4, and 36.4%, respectively. Low intake of iron, zinc, and vitamin A was found in 29.2 and 50, 87.5 and 86.4, and
87.5 and 95.2% of the JIA and JSLE patients, respectively. There was not a significant association between intake,
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disease activity, and nutritional status.

Conclusion: Patients with rheumatic diseases have inadequate dietary intake. There is excessive intake of lipids

and proteins and low intake of micronutrients.
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Introduction

Juvenile idiopathic arthritis (JIA) is the most frequent
chronic inflammatory rheumatic disease in childhood. It is
often associated with poor nutritional status, evidencing
prevalence of low weight ranging from 4 and 46% and

prevalence of low height ranging between 10 and 41%.%:2
The most important factors involved in nutritional status
impairment: anorexia, dietary restrictions, depression,
malabsorption of some nutrients, such as vitamin D,
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increased catabolism and energy requirement, physical
activity limitation, resistance to the action of growth
hormone, and adverse reaction to corticosteroids.3 Some
clinical characteristics, such as disease duration and activity
and systemic and polyarticular forms, are also associated
with nutritional worsening.1:3

Juvenile systemic lupus erythematosus (JSLE) is a rare
disease with varied clinical manifestations depending on
the organ or system affected, and it may have an abrupt
or insidious onset.# Children and adolescents with JSLE
usually have more severe disease onset and course when
compared with adult patients.> Cardiovascular complications
of SLE should be carefully treated since they are the
third most frequent cause of death among SLE patients,
with renal and infectious complications being the two
most frequent causes of death.4 Atherosclerotic lesions
have their onset during early childhood, and healthy diet
and lifestyle are essential factors for the prevention of
cardiovascular diseases, especially for JSLE patients.>

During the past decade, the advances in terms of
diagnosis and treatment of rheumatic diseases enabled
patients to achieve longer survival. With the improvement
of survival rates, some events that used to be less
frequent became part of the disease progression.57 Thus,
chronic complications related to SLE, inadequate eating
habits and lifestyle, such as atherosclerosis, obesity, and
osteoporosis, may worsen the patients’ prognosis and
should be prevented.8

The evaluation of dietary intake using recalls is an
important tool for the diagnosis of inadequate intake related
to unhealthy eating habits aimed at providing appropriate
nutritional counseling.?.10 There are few studies available in
the literature assessing the dietary intake of JIA and JSLE
patients. Among the different questionnaires available, the
24-hour diet recall can be considered the most frequently
used for the evaluation of dietary and nutrient intake
in individuals from different population groups.1® This
questionnaire assesses the current diet and estimates
absolute and relative values of energy and nutrient intake
widely distributed in the total amount of food consumed by
the individual with a high level of specificity.10

A population questionnaire assessing the nutritional
status of healthy Brazilian children and adolescents
suggested that thereisanincreasing trend in the prevalence
of overweight (approximately 20%).11 This fact, combined
with the higher risk for the development of chronic diseases,
such as cardiovascular diseases,!? in individuals with
rheumatic diseases and with the shortage of recent studies
assessing the dietary intake in this condition, motivated us
to conduct the present study.

The objective of this study was to assess the dietary
intake of children and adolescents with JIA and JSLE using
the 24-hour diet recall and relating it to the patients’ clinical
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and anthropometric characteristics and to the drugs used
in their treatment.

Methods

We assessed, by means of a retrospective cross-sectional
study, the dietary intake of JIA patients, who were classified
according to the criteria of the International League of
Associations for Rheumatology,!3 and JSLE patients,
according to the Hochberg criteria,* who were being
treated at the outpatient clinic of pediatric rheumatology
of Universidade Federal de Sdo Paulo - Escola Paulista de
Medicina (UNIFESP-EPM), Sdo Paulo, Brazil, which provides
health care to patients of the Brazilian public Unified Health
System (Sistema Unico de Satde, SUS).

The sample comprised all patients who attended the
outpatient clinic for medical and nutritional visits from May
2007 to August 2008. Those patients who did not accept
to participate in the study, who did not appropriately
answer the diet recall, or who had another associated
disease different from the collagenosis under investigation
were excluded.

This study was approved by the Research Ethics
Committee of UNIFESP-EPM.

Demographic, clinical and treatment data were obtained
from medical records. We used clinical and anthropometric
data of the most recent medical visit, considering the date
the 24-hour diet recall was answered.

For the dietary intake assessment, we used the 24-
hour diet recall, an instrument that identifies all foods and
beverages, as well as their amounts, consumed during
the day previous to the interview. All questionnaires
were administered by two nutritionists (M.C. and T.0.).
Based on the interview, a quantitative analysis using the
computer program NutWin UNIFESP-EPM was carried out.
NutWin uses the database of the Recommended Dietary
Allowances (RDA). With the purpose of analyzing the
percentage of macronutrients consumed compared to the
total amount of calories, we considered 50 and 60% as
the appropriate percentage of calories from carbohydrates,
between 10 and 15% the percentage related to proteins,
and between 25 and 30% the percentage of lipids. We
also performed a qualitative analysis of the questionnaire
using the portions suggested by the food pyramid adapted
by Philippi et al.t5

Anthropometric assessment

Weight and height were measured according to the
recommendations of the World Health Organization (WHO).
For weight measurement, the patient was instructed to
take off his/her shoes, dressing accessories and warm
clothes, keeping only a t-shirt and a pair of light pants.
Body weight was measured using a digital scale Welmy
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W200 with capacity of 200 kg and 100-gram divisions. For
height measurement, we used a wall-mounted stadiometer.
Anthropometric measures were taken according to the
recommendations by Jellife.16

In order to identify the patients’ nutritional status, we
calculated the body mass index (BMI) using the 2000 CDC
Growth Charts!” as reference.

Assessment of disease activity

For JIA, the following parameters were considered:
number of active articulations, articular movement
limitation, erythrocyte sedimentation rate (ESR) and C-
reactive protein (CRP), presence of uveitis, and systemic
signs/symptoms.

For assessment of SLE activity, the Systemic Lupus
Erythematosus Disease Activity Index (SLEDAI) was used
considering a score higher than 4 as active disease.!8

Mean daily dose of corticoid, use of nonsteroidal anti-

inflammatory drug, gastric protector, and methotrexate
were calculated.

Statistical analysis

Relative and absolute frequency tables were used to
identify the characteristics of the population studied, and we
defined the measurements of central tendency according to
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the normality or abnormality characteristics of the variables
investigated. The chi-square test and Fisher’s exact test
were used to compare our results with the 24-hour diet
recall, anthropometric measures, disease activity, and use
of medication. Significance level was set at 5%.

Results

Seventy patients were assessed; 48 of them had JIA and
22 had JSLE. Their demographic and clinical characteristics
are described in Table 1. Distribution according to sex
shows prevalence of female patients in both groups. The
anthropometric assessment demonstrated that 61.4% of
the individuals were eutrophic.

With regard to macronutrient intake, we found
that the JIA group had an excessive intake of energy,
protein, and lipids in 12.5, 75, and 31.3% of the cases,
respectively. The percentage of the JSLE group that
consumed higher amounts of energy, protein, and lipids
than the values recommended was 13.6, 86.4, and
36.4%, respectively.

Regarding low intake of macronutrients, we found that
41.7, 8.3, and 31.3% of the JIA patients consumed low
amounts of energy, protein, and lipids, respectively. For
the JSLE group, the percentage of consumption lower than
the recommended value was 45.5% in terms of energy

Table 1 - Description of patients’ demographic and clinical characteristics

Variable

JIA (n = 48), n (%)

JSLE (n = 22), n (%)

Age (years)*

Female

JIA clinical forms
Oligoarticular
Polyarticular
Systemic

Nutritional status
Eutrophy
Malnutrition
Obesity

Disease activity

Use of gastric protector

Using MTX

Using NSAID

Using oral CTC

Oral CTC dose (mg/kg)

Pulse therapy with methylprednisolone

12 (3-19) 16.5 (9-20)
29 (60.4) 19 (86.4)
23 (47.9) -
17 (35.4) -
8 (16.7) -
26 (54.2) 17 (77.3)
4 (8.3) 1 (4.5)
8 (16.7) 4 (18.2)
18 (37.5) 15 (68.2)
17 (35.4) 11 (50)
32 (66.7) -
27 (56.3) -
8 (16.7) 15 (68.2)
0.16 (0.06-0.50) 0.22 (0.04-1.40)
2 (4.2) 5 (22.7)

CTC = corticoid; JIA = juvenile idiopathic arthritis; JSLE = juvenile systemic lupus erythematosus; MTX = methotrexate;

NSAID = nonsteroidal anti-inflammatory drug.
* Median (minimum-maximum).
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JIA = juvenile idiopathic arthritis; JSLE = juvenile systemic lupus erythematosus.

Figure 1 - Percentage of JIA and JSLE patients who consumed low amounts of micronutrients

and 36.4% with regard to lipids. None of the patients
with JSLE consumed lower amounts of protein than the
recommended values.

The percentage of patients with JIA and JSLE who
consumed low amounts of micronutrients (vitamins and
minerals), according to the qualitative analysis of the 24-
hour diet recall, is shown in Figure 1.

The JIA group did not show a significant association
between the intake of energy, macro and micronutrients and
age, BMI, disease activity, disease subtype (oligoarticular,
polyarticular, systemic), use of methotrexate, use of oral
corticoid, or pulse therapy with methylprednisolone.

In the JSLE group, we also did not find a significant
association between the intake of energy, macro and
micronutrients and age, BMI, disease activity (SLEDAI), use of
oral corticoid, or pulse therapy with methylprednisolone.

The qualitative analysis of the dietary intake showed
low consumption of milk and derivatives, as well as fruits
and vegetables and excessive consumption of oils and fats,

as well as sugar and sweets (Table 2).

Figure 2 shows the consumption of coffee and certain
foods rich in sugar, lipid, and sodium.

Discussion

The present study demonstrated that children and
adolescents with JIA and JSLE have qualitative and
quantitative inadequate dietary intake. Despite the intrinsic
limitations of the 24-hour diet recall, since it does not analyze
daily variations and relies on the interviewee’s memory,
other studies have demonstrated that it is a useful method
to estimate dietary intake because the mean intake does
not have significant daily changes.:10

Population studies assessing the dietary intake of this
age group are rare, and it is not possible to compare them
because they use different methods.

With regard to the comparison of our results with the
specific literature, it is also quite limited, since there are
not studies assessing the dietary intake of children and
adolescents with JSLE so far. In terms of JIA, there is a
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Table 2 - Percentage of children and adolescents with juvenile idiopathic arthritis and systemic lupus erythe-
matosus who consumed inadequate amounts of certain food groups according to the qualitative

JIA (n = 48) JSLE (n = 22)

Inadequate intake Above (%) Below (%) Above (%) Below (%)
Milk and derivatives 8 78 4.8 80.9
Meat 24 32 38.1 9.5
Legumes 44 24 47.6 33.3
Vegetables 98 0 100
Fruits 84 0 85.7
Cereals 16 28 19.1 33.3
Oils and fats 76 - 80.9 -
Sugars and sweets 26 - 23.8 -

JIA = juvenile idiopathic arthritis; JSLE = juvenile systemic lupus erythematosus.

large number of studies on growth deficiency; however,
the studies assessing the dietary intake of children and
adolescents used different method.1-3:19-23

Regarding the low energy intake we found (41.7% in JIA
patients and 45.5% in JSLE patients), our data are similar
to those of studies involving healthy Brazilian subjects
belonging to the same age group, with results ranging from
10.7 to 50%.9:24:25

Some studies conducted with JIA patients have
shown divergent results with regard to the energy intake,
demonstrating low intake,>20 high intake, 2! or no difference
between the values2 when compared to healthy controls.

In addition, we found that other studies have not shown
a statistically significant association between dietary intake,
age, sex, disease activity, and use of medication in JIA
patients...2 In the study by Cleary et al.,2% involving 123
patients and using multiple regression, the authors found a
significant association between malnutrition and the number
of articulations affected (more than five) and younger age.
There was not a significant association between energy
intake and malnutrition, but it was associated with disease
subtype. In our study, the smaller number of JIA patients
and the lower prevalence of malnutrition (8.3%) limited
the stratification according to disease subtype.

[ JIA (n = 48)

42.0% 42.1% 42.9%
38.1%
34.0% 33.3% s0.0%
"~ 28.6%
23.8% 23.8%
16.0% 18.0%
Coffee Artificial juice  Soft drink Fried food Sausages Filled
cookies

[] JSLE (n = 22)

JIA = juvenile idiopathic arthritis; JSLE = juvenile systemic lupus erythematosus.

Figure 2 - Percentage of patients with juvenile idiopathic arthritis and systemic lupus erythematosus
who had a daily intake of coffee and foods rich in lipid, sugar, and sodium
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So far, we could not find studies that can be compared
to our results with regard to JSLE.

Our result regarding excessive protein intake in the
JIA and JSLE groups was similar to that detected in a
study involving healthy Brazilian subjects of the same age
group.24 In a study that investigated Brazilian children and
adolescents with JIA, Chaud et al.1 found excessive protein
intake in 39% of the individuals assessed.

Whenthe disease is active, thereis higher need of protein
intake due to muscle proteolysis and increased nitrogen
urinary excretion. On the other hand, excessive protein
intake could lead to weight loss, mainly of muscle mass,
since non-protein calories are used for the incorporation of
the excessive amount of protein consumed.1-3:26

Lean mass and bone mineral mass are directly related.
Studies have shown low bone mineral mass in JIA and JSLE
in other countries.22:23 Such deficit is multifactorial and may
be caused by chronic inflammatory process, low calcium
intake, and low sun exposure, among other factors. We
can assume that an additional factor is the progressive and
continuous loss of lean mass, a process worsened by high
and constant protein intake according to our findings.

High lipid intake — around 30 to 40% - was found both
in our sample and among healthy Brazilian children and
adolescents.9:24 Alterations in the lipid profile are frequent,
mainly in individuals with JSLE, and may contribute to the
future development of cardiovascular complications.2?

Reduced micronutrient intake (vitamins and minerals)
has also been found in studies involving healthy children
and adolescents.?5.28 Some authors?5:21 have reported that
there is not a significant difference in terms of micronutrient
intake between JIA patients and controls. A study conducted
with SLE adult patients revealed significant impairment
of the antioxidant defense compared to healthy controls
related to the impairment of the nutritional status assessed
by biomarkers of micronutrients such as retinol and beta-
carotene.>

Oxidative stress is considered an important
pathophysiologic mechanism for the development of chronic
diseases such as obesity, dyslipidemias, and cardiovascular
diseases.?

The qualitative analysis of intake based on the food
groups of the food pyramid adapted by Philippi et al.1>
shows low intake of fruits and vegetables, which are the
main sources of exogenous antioxidants, in our patients
with JIA and JSLE.

Similarly to our findings, other authors have highlighted
the low intake of fruits and vegetables of healthy children
and adolescents.2? There are not specific recommendations
for patients with collagen disease and, therefore, we used
the amounts recommended for the healthy population in
order to assess the adequate intake.
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Our study showed results similar to those of other
Brazilian studies about dietary intake recently conducted
by Kazapi et al.?2* and Albuquerque & Monteiro25 using
24-hour diet recall for the assessment of healthy children
and adolescents. Such fact emphasizes the importance of
implementing a wide program of nutritional education aimed
at establishing healthy eating habits and the consequent
decrease in the risk of developing chronic diseases in the
future.

The consequences of bad eating habits are even
more important for children and adolescents with chronic
rheumatic diseases. Chronic diseases are characterized by
pro-oxidative effects that could be minimized by healthy
lifestyle and eating habits. The opposite can also be assumed:
inadequate eating habits, such as excessive intake of proteins
and lipids combined with low micronutrient intake, could
favorrisk factors for cardiovascular diseases like dyslipidemia
and increased homocysteine, which has been demonstrated
in our population in previous studies.6:7:30

Despite the methodological limitations of the present
study (sample size, cross-sectional and non-controlled
design), the identification of inadequate eating habits is
important, since it enables early intervention and effective
reduction of risk factors for chronic diseases.

Conclusion

JIA and JSLE patients showed high frequency of
inadequate dietary intake, mainly regarding the excessive
intake of lipids and proteins and low micronutrient
consumption, evidenced by the qualitative and quantitative
analyses. Energy intake of the population investigated is
quite similar to that described in the general population.
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