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Abstract

Juvenile idiopathic arthritis (JIA) is the most common chronic inflammatory disease of childhood, and body mass index (BMI)
may influence its course. This study aimed to assess the impact of BMI on disease activity and lower-extremity joint involvement
by analyzing demographic, laboratory, and clinical characteristics of children with JIA. A cross-sectional study was conducted in
153 patients who were diagnosed with JIA according to the International League for Rheumatology classification criteria and who
attended routine outpatient clinic visits between March 2025 and June 2025. Demographic, clinical, and laboratory characteristics
were compared among groups (underweight, normal weight, overweight, and obese). The study included 153 patients (54.9%
female, n=84). The prevalence of overweight or obesity among patients with JIA was 30.7%. Underweight patients had an earlier
disease onset (p=0.007) and a higher frequency of oligoarticular JIA (p=0.028), whereas overweight patients exhibited a higher
frequency of enthesitis-related arthritis (ERA) (p=0.025) and ankle involvement (p=0.030). While underweight patients developed
oligoarticular disease at a younger age, overweight or obese patients were more frequently classified as having ERA and exhibited a
higher incidence of ankle involvement. Although BMI was not associated with overall disease activity, it may represent an important
factor contributing to lower extremity joint stress and inflammation.
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spectrum ranges from mild cases involving only a few joints
to severe cases with systemic manifestations’. In particular,

Introduction

Juvenile idiopathic arthritis (JIA) is the most common
chronic inflammatory disease of childhood, although its
etiopathogenesis has not been fully elucidated. The clinical

the knee, ankle, and hip joints are frequently affected in
JIA owing to their susceptibility to inflammation and to their
role as weight-bearing structures?*. In this context, body
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mass index (BMI) has gained importance as a potential
biological variable that may influence the disease
course®s,

Increased body weight may impose mechanical stress
on load-bearing joints, thereby predisposing them
to earlier and more severe involvement. Moreover,
adipose tissue functions not only

normal weight; between the 85" and 95" percentiles, as
overweight; and at or above the 95" percentile, as obese™.

The patients were classified as JIA according to the
International League for Rheumatology criteria™.
Disease activity was evaluated using the JADAS-71 at
the time of diagnosis'.

as an energy reservoir but aiso as [ TLN R Ethical Aproval

a metabolically active endocrine
organ that contributes to systemic
inflammation by secreting pro-
inflammatory molecules, including
tumor necrosis factor-alpha
(TNF-a), interleukin-6 (IL-6), and
leptin®€. Conversely, a low BMI may
compromise immune-regulatory
capacity, potentially exacerbating the
inflammatory process’. Therefore,

* Underweight juvenile idiopathic
arthritis patients had earlier onset
and oligoarticular subtype.

+ Overweight/obese patients showed
more enthesitis-related arthritis and
ankle involvement.

* High body mass
increase lower-extremity stress
and inflammation.

This study was approved by the
Ministry of Health Goztepe Prof. Dr.
Suleyman Yalgin Non-interventional
Clinical Research Ethics Committee
(approval no.: 2025/0233, date:
23/10/2025). The study complied
with the recommendations of the
Declaration of Helsinki for human
biomedical research.

index may

both extremes of BMI may contribute

to impaired motor development,

functional limitations in daily life, and reduced quality of
life®2.

Studies have shown that the knee and ankle joints
are more frequently and more severely affected in JIA
patients with high BMI®. Interestingly, the juvenile arthritis
disease activity score-27 (JADAS-27) values have been
reported to be significantly higher in patients with both
high and low BMI®89, These findings suggest that the
influence of BMI on disease activity is bidirectional and
may reflect a clinical parameter directly linked to lower-
extremity joint involvement®2.

The primary aim of this study was to analyze
demographic data, laboratory parameters, and systemic
disease characteristics in children with JIA according to
BMI. The secondary aim was to evaluate the effects of
high BMI on overall disease activity and the pattern of
lower-extremity joint involvement.

Materials and Methods

Patients and Data Collection

In this study, the medical records of patients diagnosed
with JIA before the age of 16 years who attended
routine outpatient clinic visits between March and June
2025 were retrospectively reviewed. Patients who
were not diagnosed with JIA at our center, patients
with systemic JIA, patients who had received systemic
glucocorticoid and/or immunosuppressive treatment
before diagnosis, patients with another autoimmune
and/or autoinflammatory disease, patients who were
non-adherent to treatment, and patients who did not
attend outpatient visits regularly were excluded.

Demographic, clinical, and laboratory data were obtained
from the medical records of all patients. The BMI was
calculated based on the weight (in kilograms) and height
(in centimeters) recorded at the time of diagnosis. BMI-
for-age percentiles were calculated according to the
Centers for Disease Control and Prevention reference
standards. A BMI below the 5" percentile was classified
as underweight; between the 5" and 85" percentiles, as

Statistical Analysis

Statistical processing of the data
was performed using IBM SPSS Statistics software
(v26.0; Armonk, New York, USA). For categorical
parameters, data were presented as absolute numbers
and percentages, with intergroup differences analyzed
using the x? test. The Kolmogorov-Smirnov test was
used to determine the distribution pattern of continuous
data. Data conforming to a normal distribution were
expressed as mean * standard deviation, and those
deviating from normality were presented as median
(minimum-maximum). The independent-samples t-test
was used to evaluate differences between the two
groups when the assumption of normality was met,
whereas non-parametric data were analyzed using
the Mann-Whitney U test. When comparisons involved
more than two groups, normally distributed variables
were assessed using one-way ANOVA, and the Kruskal-
Wallis test was applied for data lacking normality. If
significant differences were observed in the Kruskal-
Wallis or chi-square tests, relevant post-hoc analyses
were performed to identify intergroup differences.
Across all statistical tests, a p-value less than 0.05 was
considered statistically significant.

Results

Demographic, Clinical and Laboratory Findings of
the Cohort

The median age of the 153 patients diagnosed with JIA
was 12.1 years (range, 1-16), and 54.9% (n=84) were
female. The mean BMI at diagnosis was 19.31+5.06
kg/m?; 9.2% were classified as underweight, 60.1%
as normal weight, 18.3% as overweight, and 12.4%
as obese. The most common JIA subtype was
oligoarticular (n=81, 52.9%). The distribution of other
types was as follows: enthesitis-related arthritis (ERA)
(31.4%), rheumatoid factor (RF)-negative polyarticular
JIA (7.2%), psoriatic arthritis (5.2%), and RF-positive
polyarticular JIA (3.3%).

The most commonly affected joint at disease onset
was the knee (50.3%), followed by the ankle (28.1%),
proximal interphalangeal (PIP) joints of the fingers
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(13.1%), the wrist (9.8%), metacarpophalangeal joints
(9.2%), me?a?arsophalangeal joints (4.6%), the hip Demographics, clinical, laboratory, and outcome data of the patients
(3.9%), PIP joints of the toes (3.3%), the elbow (2.6%), with juvenile idiopathic arthritis

distal interphalangeal (DIP) joints of the fingers (2%),

Table 1.

DIP joints of the toes (1.3%), cervical vertebrae (0.7%), s
subtalar joints (0.7%), and tarsometatarsal joints (0.7%). Age (years) [median (min-max)] 147 (2.7-20.7)
The median number of joints involved was 1 (range, ] - e
1-16). Sacroiliitis was found in 27.5% (n=42) of the ﬁ:d?;:'fg;?z;%ea’s) 12.1 (1-16)
patients, enthesitis in 17% (n=26), and uveitis in 4.6% Female gender (n, %) 84 (54.9%)
(n=7). : '

. . . . . . Body mass index (kg/m?
At the time of diagnosis, the median C-reactive protein (mezn RG] (dj{,iaﬁ’on, 19.31£5.06

and erythrocyte sedimentation rate levels were 3.8

(0.1-131.5) mg/L and 22 (2-120) mm/hour, respectively. E:r:;vlvf;gh/t)(n *) ;; 22021//))
Antinuclear antibody was positive in 34% (n=52) of the o '
patients, human leukocyte antigen-B27 was positive in Overweight (n, %) 28 (18.3%)
13.7% (n=21), RF was positive in 3.9% (n=6), and anti- ozl V) L8 ({227
cyclic citrullinated peptide was positive in 2% (n=3). The JIA type (n, %)
mean JADAS-71 score at the time of JIA diagnosis was Oligoarticular JIA (n, %) 81 (52.9%)
11.8415.06. Detailed data are given in Table 1. Enthesitis related arthritis (n, %) 48 (31.4%)
Comparison of Groups According to BMI Categories RF n_eqatlve plollyamiu'ar A0, %) R (7'3%)
The age of onset of JIA (6.7 years, range 1.4-16: p=0.007) P ST ) Bie2%)
RF positive polyarticular JIA (n, %) 5(3.3%)

was significantly lower in the underweight group than in

the other groups, whereas the frequency of oligoarticular Distribution of the affected joints at disease onset (n, %)

JIA (n=11, 78.6%; p=0.028) was significantly higher. The Knee (n, %) 77 (50.3%)
frequencies of ERA (n=13, 46.4%; p=0.025) and ankle Ankle (n, %) 43 (28.1%)
involvement (n=13, 46.4%; p=0.030) were significantly PIP (finger) (n, %) 20 (13.1%)
higher in the overweight group than in the other groups. Wrist (n, %) 15 (9.8%)
Detailed data are given in Table 2. Metacarpophalangeal (n, %) 14 (9.2%)
The frequency of ankle involvement was significantly Metatarsophalangeal (n, %) 7 (4.6%)

higher in the overweight/obese group (n=21, 44.7%) Hip (n, %) 6 (3.9%

)
than in the underweight/normal-weight group (n=22, 0 0
20.8%); p=0.004. Therge were no sign?ficagt difF?er(ences PIP (toe) (n, %) > (3.3%)
between the two groups in other demographic, clinical, Elbow (n, %) )
or laboratory parameters (p>0.05, Table 3). DIP (finger) (n, %) 3(2%)
DIP (toe) (n, %) 2 (1.3%)
Discussion Cervical vertebra (n, %) 1(0.7%)
. . Subtalar (n, %) 1(0.7%)
In this study, we evaluated the role of BMI in the Tarsometatarsal (n, %) 1(0.7%)

clinical, laboratory, and disease-related characteristics o .
Involved joint at disease onset

of patients with JIA. Underweight patients had earlier
disease onset and more frequently presented with the
oligoarticular subtype, whereas overweight and obese

[median (min-max)]

Sacroiliitis (n, %)

1 (1-16)

42 (27.5%)

patients had significantly higher rates of the ERA subtype Enthesitis (n, %) 26 (17%)

and ankle involvement. In addition, ankle involvement Uveitls (n, %) I (497
was significantly more frequent in the overweight/obese Laboratory findings at admission

group than in the underweight/normal group, suggesting ANA positivity (n, %) 52 (34%)
that BMI may be an important determinant of lower HLA-B27 positivity (n, %) 21 (13.7%)
extremity joint involvement. RF positivity (n, %) 6 (3.9%)

The relationship between BMI and disease activity Anti-CCP positivity (n, %) 3 (2%)

in JIA has received increasing attention in recent CRP (mg/L) [median (min-max)] 3.8 (0.1-131.5)
years588. While existing studies typically evaluate ESR|(mm/h) [median (min-max] 22 (2-120)

limited parameters, such as specific JIA subtypes or
joint involvement patterns®59'3, our study examines
this relationship across a considerably broader
clinical and demographic spectrum and reports one

Platelet count (x10°%L)
[median (min-max)]

JADAS-71 (mean % standard deviation) 11.84+5.06

349 (200-725)

anti-CCP: Anti-cyclic citrullinated peptide antibody, ANA: Antinuclear antibody, CRP:

of the most comprehensive patient series in the C-reactive protein, DIP: Distal interphalangeal, ESR: Erythrocyte sedimentation rate,
: : : H HLA-B27: Human leukocyte antigen-B27, JADAS-71: Juvenile idiopathic arthritis disease
llteratu re. Whlle the prevalence Of Overwelght/ObeSIty activity score-71, JIA: Juvenile idiopathic arthritis, PIP: Proximal interphalangeal, RF:

in the general pediatric population ranges between IRt (e, mifv-ies MR- S
20-25%", it has been reported to be between 20%

and 45% in patients with JIA®'5'6 |n our study, the

prevalence of overweight/obesity was 307.
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Table 2
Comparison of groups according to body mass index categories

Underweight Normal weight Overweight Obese
(n=14) (n=92) (n=28) (n=19) P
Age (years) [median (min-max)] 11.6 (4.2-17.8) 14.7 (3.8-20.7) 14.9 (7.3-19.8) 14.5 (5.9-20.2) 0.028'
Age at diagnosis (years) [median (min-max)] 6.7 (1.4-16) 12.5 (1-16) 12.2 (4.5-16) 11.9 (2.1-16) 0.0072
Female gender (n, %) 9 (64.3%) 55 (59.8%) 12 (42.9%) 8 (42.1%) 0.233
JIA type (n, %)
Oligoarticular JIA (n, %) 11 (78.6%) 51 (55.4%) 9 (32.1%) 10 (52.6%) 0.028°
Enthesitis related arthritis (n, %) 0 (0%) 29 (31.5%) 13 (46.4%) 6 (31.6%) 0.0254
RF negative polyarticular JIA (n, %) 0 (0%) 6 (6.5%) 4 (14.3%) 1(5.3%) 0.419
Psoriatic arthritis (n, %) 1(7.1%) 3 (3.3%) 2 (71%) 2 (10.5%) 0.275
RF positive polyarticular JIA (n, %) 2 (14.3%) 3 (3.3%) 0 (0%) 0 (0%) 0.151
Distribution of the affected joints at disease onset (n, %)
Knee (n, %) 10 (71.4%) 46 (50%) 10 (35.7%) 11 (57.9%) 0.142
Ankle (n, %) 3(21.4%) 19 (20.7%) 13 (46.4%) 8 (42.1%) 0.030°
PIP (finger) (n, %) 1(7.1%) 1(12%) 6 (21.4%) 2 (10.5%) 0.556
Wrist (n, %) 1(7.1%) 10 (10.9%) 3 (10.7%) 1(5.3%) 0.940
Metacarpophalangeal (n, %) 0 (0%) 9 (9.8%) 4 (14.3%) 1(5.3%) 0.570
Metatarsophalangeal (n, %) 1(7.1%) 3 (3.3%) 3 (10.7%) 0 (0%) 0.195
Hip (n, %) 0 (0%) 4 (4.3%) 1(3.6%) 1(5.3%) 1.0
PIP (toe) (n, %) 2 (14.3%) 2 (2.2%) 1(3.6%) 0 (0%) 0.134
Elbow (n, %) 0 (0%) 3 (3.3%) 1(3.6%) 0 (0%) 1.0
DIP (finger) (n, %) 0 (0%) 2 (2.2%) 1(3.6%) 0 (0%) 0.785
DIP (toe) (n, %) 0 (0%) 1(1.1%) 1(3.6%) 0 (0%) 0.640
Cervical vertebra (n, %) 0 (0%) 0 (0%) 1(3.6%) 0 (0%) 0.399
Subtalar (n, %) 0 (0%) 0 (0%) 1(3.6%) 0 (0%) 0.399
Tarsometatarsal (n, %) 0 (0%) 1(1.1%) 0 (0%) 0 (0%) 1.0
Involved joint at disease onset [median (min-max)] 1 (1-9) 1(1-16) 2 (1-11) 2 (1-7) 0.348
Sacroiliitis (n, %) 0 (0%) 28 (27.2%) 11 (39.3%) 6 (31.6%) 0.059
Enthesitis (n, %) 1(7.1%) 16 (17.4%) 7 (25%) 2 (10.5%) 0.425
Uveitis (n, %) 0 (0%) 4 (4.3%) 2(71%) 1(5.3%) 0.861
Laboratory findings at admission
ANA positivity (n, %) 8 (57.1%) 29 (31.5%) 8 (28.6%) 7 (36.8%) 0.258
HLA-B27 positivity (n, %) 0 (0%) 13 (17.3%) 5 (20%) 3 (23.1%) 0.465
RF positivity (n, %) 2 (14.3%) 3 (3.3%) 1(3.6%) 0 (0%) 0.225
Anti-CCP positivity (n, %) 1(7.1%) 2 (2.2%) 0 (0%) 0 (0%) 0.580
CRP (mg/L) [median (min-max)] 4.6 (0.2-27.2) 4.2(0.1-131.5) 3.8 (0.3-74.5) 2.1 (0.2-42) 0.972
ESR (mm/h) [median (min-max)] 19.5 (2-116) 22.5 (2-120) 20.5 (2-98) 28 (2-88) 0.883
Platelet count (x10%L) [median (min-max)] 402 (272-690) 347 (200-725) 326 (237-502) 383 (315-638) 0.086
JADAS-71 (mean * standard deviation) 14.5+5.8 12.745 13.116 11.6+4.9 0.468

1“Age” was significantly lower in the underweight group than in the normal-weight and overweight groups.

2“Age at diagnosis” was significantly lower in the underweight group than in the normal-weight and overweight groups.

3“Oligoarticular JIA” was significantly more frequent in the underweight group than in the overweight group.

““Enthesitis-related arthritis” was significantly more frequent in the overweight group than in the underweight group.

5“Ankle involvement” was significantly more frequent in the overweight group than in the normal-weight group.

anti-CCP: Anti-cyclic citrullinated peptide antibody, ANA: Antinuclear antibody, CRP: C-reactive protein, DIP: Distal interphalangeal, ESR: Erythrocyte sedimentation rate, HLA-B27: Human
leukocyte antigen-B27, JADAS-71: Juvenile idiopathic arthritis disease activity score-71, JIA: Juvenile idiopathic arthritis, PIP: Proximal interphalangeal, RF: Rheumatoid factor, min-max:

Minimum-maksimum

Although this rate is higher than that reported for
healthy children, it is consistent with existing data in
the literature.

Deviations in BMI are thought to contribute to the
inflammatory process in JIAthrough distinctimmunological
mechanisms. Athigher BMlI levels, adipose tissue functions
as an active endocrine organ, releasing cytokines such as
TNF-q, IL-6, and IL-1B, and enhancing pro-inflammatory
Th1 and Th17 helper T-cell responses, which contribute
to chronic low-grade inflammation, via leptin and resistin.

Reduced adiponectin levels further disrupt the anti-
inflammatory balance, promoting synovial infiltration
and cartilage damage. Conversely, undernutrition and
low BMI suppress T-cell and Treg functions, reduce IL-
10 production, and shift the immune response toward
a proinflammatory state dominated by IL-6 and TNF-a.
Malnutrition-induced hypoleptinemia and micronutrient
deficiencies further compromise immune regulation and
perpetuate chronic inflammation'. The literature reports
conflicting findings regarding the relationship between
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BMI and JIA disease activity. In addition to studies
reporting that high or low BMI was associated with
higher JADAS-27 scores®'®, other studies have reported
no such association®'®, In our study, no difference was
found between BMI groups for JADAS-71 scores, which
may be explained by the fact that the contribution of BMI
to inflammation is mostly subclinical and is not always
reflected in clinical activity scores.

Studies examining the impact of BMI on JIA phenotypes
have suggested marked differences in age at diagnosis,
subtype distribution, and joint involvement patterns®81.
It has been reported that the ERA subtype is more
common in children with a high BMI, especially when

the knee and ankle joints are more severely affected and
as the number of involved joints increases®'>2%2!, |In our
study, the rate of ERA was higher and ankle involvement
was more common in the overweight group; these
findings are consistent with the literature. This may be
explained by facilitation of local inflammatory responses
caused by increased mechanical stress in load-bearing
joints and by promotion of systemic inflammation
mediated by adipokines??%. Although these findings
are not statistically significant in the literature, it has
been reported that age at diagnosis is earlier and the
oligoarticular JIA subtype is more common in the low
BMI group®'%24, In our study, the underweight group had

Table 3.
Comparison of underweight/normal and overweight/obese groups

Underweight/normal Overweight/obese

weight (n=106) (n=47)
Age (years) [median (min-max)] 14.5 (3.8-20.7) 14.9 (5.9-20.2) 0.445
Age at diagnosis (years) [median (min-max)] 12 (1-16) 12.1 (2.1-16) 0.417
Female gender (n, %) 64 (60.4%) 20 (42.6%) 0.062
JIA type (n, %)
Oligoarticular JIA (n, %) 62 (58.5%) 19 (40.4%) 0.059
Enthesitis related arthritis (n, %) 29 (27.4%) 19 (40.4%) 0.156
RF negative polyarticular JIA (n, %) 6 (5.7%) 5 (10.6%) 0.314
Psoriatic arthritis (n, %) 4 (3.8%) 4 (8.5%) 0.251
RF positive polyarticular JIA (n, %) 5 (4.7%) 0 (0%) 0.324
Distribution of the affected joints at disease onset (n, %)
Knee (n, %) 56 (52.8%) 21 (44.7%) 0.450
Ankle (n, %) 22 (20.8%) 21 (44.7%) 0.004
PIP (finger) (n, %) 12 (11.3%) 8 (17%) 0.481
Wrist (n, %) 11 (10.4%) 4 (8.5%) 1.0
Metacarpophalangeal (n, %) 9 (8.5%) 5(10.6%) 0.763
Metatarsophalangeal (n, %) 4 (3.8%) 3 (6.4%) 0.677
Hip (n, %) 4 (3.8%) 2 (4.3%) 1.0
PIP (toe) (n, %) 4 (3.8%) 1(2.1%) 1.0
Elbow (n, %) 3(2.8%) 1(2.1%) 1.0
DIP (finger) (n, %) 2 (1.9%) 1(2.1%) 1.0
DIP (toe) (n, %) 1(0.9%) 1(2.1%) 0.521
Cervical vertebra (n, %) 0 (0%) 1(2.1%) 0.307
Subtalar (n, %) 0 (0%) 1(2.1%) 0.307
Tarsometatarsal (n, %) 1(0.9%) 0 (0%) 1.0
Involved joint at disease onset [median (min-max)] 1(1-16) 2 (1-11) 0.104
Sacroiliitis (n, %) 25 (23.6%) 17 (36.2%) 0.158
Enthesitis (n, %) 17 (16%) 9 (19.1%) 0.811
Uveitis (n, %) 4 (3.8%) 3 (6.4%) 0.677
Laboratory findings at admission
ANA positivity (n, %) 37 (34.9%) 15 (31.9%) 0.861
HLA-B27 positivity (n, %) 13 (15.3%) 8 (21.1%) 0.600
RF positivity (n, %) 5 (4.7%) 1(2.1%) 0.667
Anti-CCP positivity (n, %) 3 (2.8%) 0 (0%) 1.0
CRP (mg/L) [median (min-max)] 4.4 (0.1-131.5) 3.1 (0.2-74.5) 0.986
ESR (mm/h) [median (min-max)] 21.5 (2-120) 22 (2-98) 0.601
Platelet count (x10%L) [median (min-max)] 356 (200-725) 345 (237-638) 0.896
JADAS-71 (mean * standard deviation) 12.9+5.1 12.54£5.6 0.642

anti-CCP: Anti-cyclic citrullinated peptide antibody, ANA: Antinuclear antibody, CRP: C-reactive protein, DIP: Distal interphalangeal, ESR: Erythrocyte sedimentation rate, HLA-B27: Human
leukocyte antigen-B27, JADAS-71: Juvenile idiopathic arthritis disease activity score-71, JIA: Juvenile idiopathic arthritis, PIP: Proximal interphalangeal, RF: Rheumatoid factor, min-max:

Minimum-maksimum
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an earlier age at diagnosis and a significantly higher rate
of oligoarticular JIA. This may be related to oligoarticular
JIA being the most common subtype in early childhood™
and to joint swelling being more easily recognized by
families of children with low BMI.

Study Limitations

The main limitation of our study was its retrospective and
single-center design, which limited the generalizability
of the results. BMI was only assessed at diagnosis, and
changes over time could not be analyzed. However,
our study includes one of the largest JIA cohorts to
examine the impact of BMI on clinical characteristics
and to compare demographic, laboratory, and disease
parameters across BMI categories. To strengthen the
generalizability of our findings and their contribution to
clinical practice, they require support from prospective
studies conducted at multiple centers.

Conclusion

This study demonstrated that BMI significantly
influences the disease phenotype in JIA. Underweight
patients commonly presented with early-onset
oligoarticular disease, whereas overweight and obese
patients presented with the ERA subtype and ankle
involvement. These findings suggest that increased
BMI may contribute to mechanical loading and systemic
inflammation, which predispose patients to lower-
extremity involvement.

Ethics

Ethics Committee Approval: This study was approved by
the Ministry of Health Goztepe Prof. Dr. Siileyman Yalgin
Non-interventional Clinical Research Ethics Committee
(approval no.: 2025/0233, date: 23/10/2025). The study
complied with the recommendations of the Declaration
of Helsinki for human biomedical research.

Informed Consent: Because the study was designed
retrospectively no written informed consent form was
obtained from the patients.
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