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THE RELATIONSHIP BETWEEN BODY MASS INDEX AND CERTAIN BODY
COMPOSITION PARAMETERS IN ADOLESCENTS WITH AND WITHOUT
INTELLECTUAL DISABILITY

UNGUREAN BOGDAN-CONSTANTIN?, ABALASEI BEATRICE-AURELIA Y, COJOCARIU ADRIAN?

Abstract

Aim. The study aimed to assess a series of body composition parameters in adolescents with and without intellectual
disabilities to determine possible correlations between them and body mass index.

Methods. Consists of using a professional device to assess body composition (Tanita 580) and dedicated software to store
and analyse the data. The study comprised a group of 101 adolescents (boys aged 17.4+0.8) divided into three groups by
disability type.

Results. Upon analysing the Pearson coefficient correlation, in the case of the group of boys WID, for r=0.899 (p<0.001),
there is a significant positive correlation between BMI and body fat in Kg. BMI correlates positively with muscle mass in kg,
too, for r=713 (p<0.001). However, the correlation between BMI and body fat in kg is stronger: the increase in body mass
index is due to a higher amount (kg) of fat tissue.

Conclusions. The study found differences for five of the nine dependent variables, especially between the group of boys
without intellectual disability and the group of boys with moderate intellectual disability. In general, it is important to consider
BMI and body composition in adolescents with intellectual disabilities, as they may be at increased risk for obesity and
associated complications such as diabetes and heart disease. It is important to take steps to promote a healthy lifestyle,
including a balanced diet and regular physical activity, to reduce the risk of these health problems.
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Introduction

International statistics show that the number of disabled persons is ascending worldwide. World Health Organisation
(WHO), in collaboration with the World Bank (BM), launched the first global report on disability (WHO & World Bank,
2011). Following the studies and research conducted to generate the report, it has been shown that over a billion people
worldwide suffer from a form of disability; this figure represents around 15% of the world population. WHO had released its
last statistics on disability in the 70s; at that point, the Organisation argued that 10% of the world population was impaired.
The WHO report, conducted in collaboration with the World Bank, assessed that the number of disabled persons could
increase in the subsequent period, primarily due to population ageing because they are highly more prone to develop a
disability and due to an increased frequency of chronic diseases like diabetes, cardiovascular disease, cancer and mental health
disorders. A recent study (Emerson & Llewellyn, 2021) shows that the evidence available regarding the variation among
countries concerning the exposure to determining factors of intellectual disability (like poverty and malnutrition) suggests
that the incidence of intellectual disability is probably higher in low-income nations. In the European Union (EU), the number
of disabled persons is 80 million, around 15% of the EU population; one in four Europeans has a family member who has a
disability (Field, 2018). In Romania, according to the National Authority for the Rights of Disabled People, Children and
Adoptions within the Ministry of Labour and Social Protection. It comprises the General Directorates of Social Work and
Child Protection at the level of each county and the local Directorates of the Bucharest districts. According to them, on 30
June 2022, the number of disabled persons was 853,465. Among them, 97.96% (836,074 people) were cared for by their
families or lived independently (noninstitutionalised), and 2.04% (17,391 people) lived in public residential social work
establishments for disabled persons (institutionalised) coordinated by the Ministry of Labour and Social Protection. Upon
centralising the data, intellectual disability ranked third, accounting for 124,829 cases, of whom 9,588 were children (MMPS,
2020). Youths with intellectual disabilities participate in fewer physical activities than the rest of the same-age population.
Due to idleness, kids with an intellectual disability are less likely to be physically fit than their colleagues without an
intellectual disability, given that they are prone to increased body mass index (Rimmer et al., 2010). Long periods of physical
idleness among this population could also indicate that multiple factors prevent these youths from participating in physical
activities. There is a combination of personal (physical or cognitive) factors and determining environmental factors, given the
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lack of opportunities to exercise or be physically active (Sallis et al., 2015). This interaction between factors leads to a lack
of opportunities for youths with intellectual disabilities, thus limiting physical activity or sports practising because they depend
on others (i.e., parents, caregivers, teachers etc.).

Obijectives: to assess morphofunctional parameters in teenagers with and without an intellectual disability. To determine
the morphofunctional parameters, we used bioelectrical impedance analysis (BIA) — a more commonly applied technology
applied in studies referring to body composition because it is a quick and non-invasive method with a high data reliability
degree; it can be easily moved from one location to another, used chiefly for populations with various types of intellectual
disability, and the data obtained upon using the statistical and mathematical indicators in relation to the scientific literature.

Methods — the study includes 101 subjects (boys) from the education establishments mentioned below, distributed in two
groups by the type of disability, as featured in Table 1. The research subjects learn in the following education establishments:
“Sf. Andrei” School Centre Gura Humorului, “Constantin Paunescu” School Centre Iasi, “Elisabeta Polihroniade” Inclusive
Educational School Centre Vaslui, and in regular establishments.

Table 1. Subjects’ distribution by age, cases, and educational establishments

Age Case

Subjects Gen N (menzxstd.dev.) observation
Group 1(WID)
Without an

intellectual disability M 44 17.740.9 WID
Group 3
Moderate intellectual

disability (MID) M 57 17.05+0.7 MID

To assess the morphofunctional parameters, we used bioelectrical impedance analysis (BIA) — a more commonly applied
technology in studies referring to body composition because it is a quick and non-invasive method with a high data reliability
degree; it can be easily moved from one location to another, used chiefly for populations with various types of intellectual
disability. The data obtained using statistical and mathematical indicators are analysed in relation to scientific literature. The
use of TANITA MC580 and TANITA PRO SOFTWARE (3.4.5. version) generates 11 measurements: Body mass-Kg; BMI
(kg/h2); Body fat %; Muscle mass %; BMR (kcal); Body fat-Kg; Muscle mass-Kg; SMM — skeletal muscle mass; Total water;
Bone mineral mass; Segmental analysis on upper/lower limbs, left/right.

Hypothesis: There are interaction effects between body mass index and specific body composition components by the
type of intellectual disability.

Considering the high number of subjects (over 100), we used the skewness statistic to test data distribution normality to
assess the asymmetry degree of distribution and the kurtosis indicator. SPSS provides both tests. Field (2000) proposed two
z thresholds by the number of subjects tested. For a more significant number of data (over 100), the z threshold is 1.96 (Sava,
2004). Though we did not confirm the data distribution normality hypothesis for four of the nine parameters (Table 2), Pearson
correlation is considered sufficiently robust to be applied.

Table 2. Skewness and Kurtosis values (testing data distribution normality)

Variables H MC BMI GC MM GC MM SMM
(cm)  (Kg) (kg/m?) (%) (%) (Kg) (Kg)

Valid 101 101 101 101 101 101 101 101

Missing 0 0 0 0 0 0 0 0
Mean 167.4 62.413 22.12 20.759 44554 13559 46.529 27.7
Std. Deviation 9.574 14.6358 4.427 8.5665 5.5875 8.2494 9.5670 5.91
Skewness .295 1.216 1.446 .560 -1.155  1.859 737 .843
Std. Error Skewness 167 167 167 167 167 167 167 167
Kurtosis =272  2.025 3.213 .325 2.659 5.477 .785 1.01
Std. Error of Kurtosis  .333 333 333 .333 333 333 .333 .333
Minimum 145.0 33.1 13.7 4.6 19.6 3.0 25.3 15.1
Maximum 193.0 1211 41.7 51.1 54.0 56.4 83.2 495
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H — height (cm); BM — body mass (Kg); BMI — body mass index (Kg/m2); BF% - body fat in %; MM% - muscle
mass in %; BMR — basal metabolic rate (Kcal); BF (kg) — body fat in Kg; MM (kg) — muscle mass in Kg; SMM —
skeletal muscle mass

Results

Though the data distribution normality hypothesis was not confirmed for four of the nine parameters (Table 2), to
determine the power and direction of a linear relationship between two continuous variables of this study, we used Pearson
correlation, considered robust to be applied.

Table 3. Synthetic Table featuring the value of the r (Pearson) coefficient for the group of boys WID

Variables H BM  BMI BF MM BF MM SMM
(cm) (Kg) (kg/m2) (%) (%)  (Kg) (Kg)

H (cm) Pearson 4 552° 086 019 106 224 696" 605
Correlation

BM (Kg) Pearson  gpr g 873" 662" -563 864" 934" 873"
Correlation

BMI (kg/m2) LerS0n  ng5  g73t 1 806" -737 899" 713" 692"
Correlation

BF (%) Pearson 519 662"  .806™ 1 880 935" 360" .370"
Correlation

MM (%) Pearson 105 .563 -737"  -880 1 _814  -203  -432
Correlation

BF (K)g Pearson 504 gea™ 899”935 -814° 1 628" .604™
Correlation

MM (K)g Pearson  cog~  g34™ 713™ 360" -203 628~ 1 924
Correlation

SMM Pearson — go5e g73™ 692" 3707  -432 604" 924" 1
Correlation

*The correlation is significant for p<0.05

H — height (cm); BM — body mass Kg); BMI — body mass index (Kg/m2); BF% - body fat in %; MM% - muscle mass in
%; BMR — basal metabolic rate (Kcal); BF (kg) — body fat in Kg; MM (kg) — muscle mass in Kg; SMM — skeletal muscle
mass

Table 4. Synthetic Table featuring the value of the r (Pearson) coefficient for the group of boys with MID (appendix 10)

Variables H BM BMI BF MM  BF MM SMM
(cm)  (Kg) (kg/m2) (%) (%) (Kg) (Kg)

H (cm) Pearson 4 345"  -033  -016 -003 054 619 621"
Correlation
Pearson o o o o . o o

BM (Kg) Aol T | 921 471" -489"  910™ 858 857

BMI (kg/m2) FerSON 33 go1~ g 511" -526™ 943"  659™ 658"
Correlation

BF (%) Pearson 516 471~ 5117 1 -318" 528" 279" 279"
Correlation

MM (%) Pearson o3 .489" -526"  -318" 1 -616™ -207  -.204
Correlation

BF (K)g Pearson 054 910™  .943” 528" -616" 1 569" 567"
Correlation

MM (K)g Pearson 619~  g58™  659™ 279"  -207 569" 1 1.000™
Correlation

SMM Pearson  go1=  g57™ 658 279"  -204 567" 10007 1
Correlation

*The correlation is significant for p<0.05
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H — height (cm); BM — body mass Kg); BMI — body mass index (Kg/m2); BF% - body fat in %; MM% - muscle mass in
%; BMR — basal metabolic rate (Kcal);BF(kg) — body fat in Kg; MM(kg) — muscle mass in Kg; SMM — skeletal muscle mass

Discussions

Upon analysing the values of this coefficient (Table 3) for the group of boys WID, we note that for r=0.899 (p<0.001),
there is a significantly positive correlation between BMI and body fat in Kg (Figure 1). BMI correlates positively with muscle
mass in kg, for r=713 (p<0.001), as noted in Figure 2. However, the relationship between BMI and body fat in kg is more
substantial; namely, increased body mass index is considered due to an increase in (kg) of fat tissue. Body mass index (BMI)
and fat mass are two different measures to assess body composition in teenagers. Generally, a positive correlation exists
between BMI and fat mass in teenagers. In other words, the higher the BMI, the more likely to have a higher body fat
percentage.

A recent study (Rigamonti et al., 2023) found that BMI was highly associated with other metabolic factors in teenagers,
such as high blood pressure, insulin and total cholesterol. In another study (Skrzypek et al., 2021), significant differences
were found in body fat levels between teenagers of various races and ethnicities with similar BMI.
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Figure 1. The correlation between BMI and body fat (kg) for the group of boys WID
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Figure 2. The correlation between BMI and muscle mass (kg) for the group of boys WID
Body mass (kg) correlates positively with body fat in kg for r=864 (p<0.001) and with muscle mass in kg for r=934
(p<0.001) and, as we can see, the values of the correlation coefficient (Table 3) are very close.
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The fact that increased BMI is due to the amount of fat tissue (kg) is also supported by the highly negative correlation for
r=-0.737 (p<0.001) between BMI and muscle mass percentage (Figure 3) and the highly positive correlation between BMI
and the body fat percentage for r=806 (p<0.001) (Figure 4).
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Figure 3. The correlation between BMI and percentage muscle mass (%) for the group of boys WID
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Figure 4. The correlation between BMI and body fat (%) for the group of boys WID

Another very strong positive correlation r=873 (p<0.001) was recorded between BMI and body mass in Kg. Concerning
the other component of BMI, height, no relationship was demonstrated for r=0.86 (p>0.05).

For the group of boys with MID, we found the exact highly significant positive correlation between BMI and body fat
r=0.943 (p<0.001) (Table 4, Figure 4). Still, concerning the correlation between BMI and percentage muscle mass, we found
a negative correlation for r= -0.526 (Table 4, Figure 3).

Concerning Body mass (kg), as in the case of the group of boys WID, we note (Table 3) that it correlates significantly
with Muscle mass (kg), for r=0.858 (p<0.001) and with Body fat (kg) for r=0.910 (p<0.001). However, this time, the
relationship between Muscle mass (kg) and Body fat (kg) changed, a higher value of the correlation was found between Body
mass (kg) and Body fat (kg) compared to the group of boys WID.

Within the group of boys with MID, significantly positive correlations were found between skeletal muscle mass (SMM)
and body mass (BM-kg) for r=0.857 (p<0.001) and between skeletal muscle mass and muscle mass in kg, where the correlation
is highly significant, i.e., r=1,00 (Figure 5).
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Figure 5. The correlation between skeletal muscle mass and muscle mass (kg) for the group of boys with MID

The combined prevalence of overweight and obesity among European teenagers ranges from 22-25% (Nils, 2020). The
figure has been increasing constantly in the last decades, but it has a higher pace in Western countries. However, studies show
differences by socioeconomic status and geographical location (Chung et al., 2016, Martinho et al., 2022), with higher rates
among children and teenagers with lower living standards and with an intellectual disability (Farias-Valenzuela et al., 2022).
Because they go through the growth and development phase, body composition modifications are typical for this age; in boys,
muscle mass indicator increases are expected due to the significant changes recorded — sexual hormones led to substantial
muscle mass growth. The differences presented may be due to multiple aspects featured by the persons with ID, which could
be approached from an individual or collective perspective, ascribing them to sedentary behaviours, social barriers hindering
the access to exercising programs, at the same time affecting BMI and BMC (Abe et al., 2022). Substantial body composition
modifications during teenage years are natural due to puberty, the development process occurring in this stage of life, with
considerable differences between sexes. Hence, separating unhealthy weight gains from natural body composition
modifications is challenging in longitudinal studies.

Conclusions

Our study has shown significant differences in the groups of boys for five of the eight dependent variables, especially
between the group of boys without an intellectual disability and the group of boys with moderate intellectual disability. One
of the dependent variables not influenced by the type of disability or the sex is body mass index. Despite finding no significant
differences between groups, the BMI means per group exceeds the WHO guidelines for the group WID and MID. However,
there is no direct correlation between body composition and intellectual disability. Still, it is essential to consider these aspects
in health and well-being management for persons with intellectual disabilities. It is vital to provide support to encourage an
active and healthy lifestyle, thus minimising the risk of health issues associated with atypical body composition. Consequently,
a positive correlation exists between BMI and fat mass in teenagers and intellectual disability. However, further research is
required to understand this relationship better and develop effective bodyweight management strategies for this population.
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