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Abstract

The aim of the study is to identify the possible malfunctions of two physiological
parameters (heart rate and respiratory rate) due to the mental disability. As a hypothesis,
we consider that there are significant differences between children with mental
disability and children without mental disability regarding heart rate and respiratory rate
at rest. We included in our research 35 subjects from Gura Humorului city (Romania),
aged between 12 and 16, with various degrees of mental disability, from special
educational level. The measurements were taken at the same moment of the day (in the
morning, between 10 and 12), the subjects sitting on a chair. There were no significant
differences (p>0.05) regarding the heart rate among the four groups. Also, the
respiratory rate frequency increases at the same time with the degree of mental
disability. There is the possibility for children with mental disability to compensate low
heart rates with higher respiratory rates.

1. Introduction

Analyzing various types of disabilities (mental, physical, sensory,
language-related or associated) requires and interdisciplinary approach using
concepts from general medicine, psychiatry, neurology, psychology, pedagogue,
genetics, sociology, etc. (Cozma, Ghergut, 2000, p. 28-33).

The handicap (often improperly used as mental handicap, in order to
designate mental deficiency) is a concept covering complex phenomena. It
represents the inconvenient resulted from deficiencies and invalidity (Arcan and
Ciumageanu, 1980, p. 184). The handicap is thus determined by the rapports and
adaptation degree of the individual to his environment, affecting and limiting the
handicapped person’s chances to exert his normal role according to his age,
gender, social and cultural environment. The handicap is a disadvantage, being
characterized by the discordance between the subject’s performances or state
and what is expected from him as member of a community (or what he expects
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from himself) (Nastase, 2003, p. 37; Rusu and Carantina, 1993, p. 57).

Mental retardation is largely used as concepts, mainly by the Anglo-Saxon
authors. The term is used to define all forms of general intellectual activity way
below the average and it is determined exclusively on the 1Q basis (Ceobanu et
al., 1996, p. 28).

We reckon the lack of heart rate and respiratory rate in the speciality
literature for children with mental disability.

As for Down syndrome, we underline below some of the physical, motor
and functional characteristics of the subjects (Latash, 1992, pp. 227-261,;
Teodorescu and Bota, 2005):

e Low height;

Reduced muscle tone;

Articular hypermobility;

Mongoloid aspect of the face;

Light to moderate obesity;

Underdeveloped cardiovascular and respiratory system;

Short upper and lower limbs;

Lack of balance;

Perception difficulties;

High risk of heart diseases, leukaemia, respiratory infections, rapid ageing;
High risk of Alzheimer for subjects over 35 years old.

2. Material and methods

Our aim is to evaluate the expression of heart rate frequency and
respiratory frequency for children with and without mental disability in order to
identify the malfunctions of these physiological parameters.

We started from the hypothesis that there are significant differences
between children with mental disability and children without mental disability
regarding heart rate and respiratory rate at rest.

Subjects. The 35 subjects included in the research are grammar school
students with various degrees of mental disability (Table 1). We mention that we
had all the agreements necessary for the measurements (of the subjects, of their
parents and of their units).

Table 1. Subject repartition on educational unit

No. Education unit No of Age in years Degree of
crt. subjects | 12 - 14 | 14 - 22 | mental disability
1. | “G. Ibraileanu” High-school, Iasi 10 9 1 No disability

“Sf. Andrei” School Group, Gura Mild mental
2. - 10 6 4 A

Humorului disability
3 “Laurentia ~ Ulici”  Children 10 2 8 Severe mental

' Institution, Gura Humorului disability

4. | “C.Paunescu” Special School, Iasi 5 2 3 Down syndrome
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Methods The measurement of heart rate at rest (beatings per minute) was realized
with the Beurer electronic device (figure 1). The respiratory arte at rest was determined
by the number of normal breathe in-breathe out cycles per minute (by putting the palm
on the sternum region). The measurements were taken at the same moment of the day
(in the morning, between 10 and 12), the subjects sitting on a chair.

Figure 1. Beurer electronic device to measure
blood pressure and heart rate

3. Results and Discussions

Heart rate After measuring the heart rate at rest for the four groups, we
have come to the results presented in table 2.

Table 2. Comparative values of the heart rate for normal children
and children with disabilities

Group N M M% E.Std. | CV.% t P
0,
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Legend: N — number of subjects; M — arithmetic means; M% - percentage of the first group
means; E.Std. — average standard error; C.V.% - variation coefficient; t - student test; p —
significance threshold

As we can see in Table 2, the values of heart arte vary between a minimum of
68.2 heartbeats per minute for the Down syndrome group and a maximum of 85.6
heartbeats per minute for the children without mental disability group. The difference
between these values is of 17.4 heartbeats per minute, highly statistically significant,
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for p = 0.02 (see Table 2). A statistically significant difference is that between the
children without mental disability group and group of children with mild mental
disability: 10.7 heartbeats per minute, for p = 0.05 (see Table 2).

With values of the variation coefficient of 13.78% for the children without
mental disability group and 14.83% for the group of children with mild mental
disability, these two groups have a good homogeneity. Groups 3 and 4 are
heterogeneous, with a variation coefficient of 29.69% and 22% respectively.

Respiratory rate. After measuring the respiratory rate at rest for the four
groups, we have come to the results presented in table 3.

Table 3. Comparative values of the respiratory rate for normal
children and children with disabilities

Group | N M M% E.Std. | CV.% t p
Groupl [10 |23.4 |100% 0.52 7.04
Group2 |10 |28.2 |120.51% |0.553 |6.21 6.315 p<0.001
Groupl [10 |23.4 |100% 0.52 7.04
Group3 |10 |35.2 |150.42% |0.952 |8.55
Group1l |10 |23.4 |100% 0.52 7.04
Group4 |5 25 106.83% | 0.447 |4
Group2 |10 |28.2 |120.51% |0.553 |6.21
Group3 |10 |35.2 |150.42% |0.952 |8.55
Group2 |10 |28.2 |120.51% |0.553 |6.21
Group4 |5 25 106.83% | 0.447 |4
Group3 |10 |35.2 |150.42% |0.952 |8.55
Group4 |5 25 106.83% | 0.447 |4

10.873 | p<0.001

1.976 0.07

6.355 p<0.001

3.747 0.002

7.257 | p<0.001

After calculating the means for the respiratory rate, we may say that the
children without mental disability group has a value of 23.4 breaths/minute, and
the group of children with Down syndrome a value of 25 breaths/minute, but the
difference is statistically insignificant (p>0,05). The differences after comparing
the means of the other groups are highly statistically significant (p<0,002). We
observe that the group of children with severe mental disability have a
respiratory rate by 50.42 % higher than children without mental disability.

Table 4. Central and dispersion values of the respiratory
rate for the four groups

Respiratory rate gr.1 gr. 2 gr. 3. gr.4
Minimum 22 26 30 24
Maximum 26 32 40 26
Median 23 28 36 25
Module 22 28 36 26
Average 23.4 28.2 35.2 25
Amplitude 4 6 10 2
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The dispersion values for the respiratory rate regarding the four groups are
situated between a minimum of 22 breaths per minute for the children without
mental disability group and a maximum of 40 breaths per minute for the group
of children with severe mental disability. This group also registers the highest
amplitude value, 10 breaths per minute (see Table 4).

4. Conclusions

The heart rate does not fluctuate significantly among the four groups. The
exception is that between normal children and children with Down syndrome,
where p<0.05. The lower values may be determined by the insufficient
development of the cardiovascular system, or by a certain type of intervention of
the vegetative nervous system upon the heart.

The respiratory rate fluctuates significantly among the four groups, which
leads to the idea that the subjects with mental disability breathe more
superficially, taking in less oxygen in the lungs (for this conclusion to be
objective we need to measure the respiratory volume). The exception is that
between children without mental disability and children with Down syndrome,
where p<0.05.

The respiratory rate values increase at the same time with the mental
disability.

There is the possibility for children with mental disability to compensate
low heart rates with higher respiratory rates.

The high values of the variation coefficient for the heart rate in the case of
children with severe mental disability and with Down syndrome could constitute
a future research theme for a more minute exploration of the cardiac function for
these subjects.
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Rezumat

Scopul studiului este de a identifica posibile disfunctionalitati ale ritmului cardiac si
frecventei respiratorii, ca urmare a handicapului mental. Ca ipoteza, considerim ca exista
diferente semnificative Tntre copiii cu dizabilitai mintale si copiii cu sindrom Down Tn ceea
ce priveste ritmul cardiac si frecventa respiratorie in repaus. Am inclus in cercetare 35 de
elevi din cadrul invatdmantului special din orasul Gura Humorului (Romania), cu varste
cuprinse intre 12-16 ani, cu diferite grade de dizabilitate mentald. Determinarile s-au
efectuat in aceeasi perioada a zilei (intre 10-12 AM), cu subiectii agezati pe scaun. Nu au
existat diferente semnificative (p>0.05) privind frecventa cardiaca intre grupe. in ceea ce
priveste frecventa respiratorie, s-a constatat ca aceasta creste odata cu gradul de dizabilitate
mentald. Cercetarea sugereaza ca existd posibilitatea compensarii frecventei cardiace mai
reduse printr-o frecventa respiratorie mai mare la copii cu dizabilitate mentala.

1. Introducere

Analiza diferitelor tipuri de dizabilitati (mintale, fizice, senzoriale, de
limbaj sau asociate) presupune o abordare interdisciplinara, utilizind concepte
din domeniul medicinii generale, psihiatriei, neurologiei, psihologiel,
pedagogiei, geneticii, sociologiei etc. (Cozma, Ghergut, 2000, p. 28-33).

Handicapul (intrebuintat adesea impropriu, sub forma sa handicap mental,
pentru a desemna deficienta mentald) este un concept care acopera fenomene
complexe. El reprezintd inconvenientul rezultat din deficiente si invaliditate (Arcan
si Ciumageanu, 1980, p.184). Handicapul este deci determinat de raporturile si de
gradul de adaptare al individului la mediul sdu, afectdnd si limitdnd sansele
subiectului handicapat de a-si exercita rolul sdu normal in conformitate cu varsta,
sexul, mediul social si cultural. Handicapul reprezintd un dezavantaj si este
caracterizat prin discordanta dintre performantele sau starea subiectului si ceea ce
se asteaptd de la el ca membru al unei colectivitati (sau ceea ce astepta el insusi de
la sine) (Nastase, 2003, p.37; Rusu si Caranting, 1993, p. 57).

Retardarea (intarzierea) mentala este un concept larg utilizat mai ales de catre
autorii anglo-saxoni. Termenul este folosit pentru definirea tuturor formelor de
activitate intelectuald generald situatd semnificativ sub medie si se stabileste
exclusiv pe baza coeficientului de inteligenta (Ceobanu si colab., 1996, p. 28).

Remarcam lipsa de date din literatura de specialitate referitoare la valoriale
frecventei cardiace si a frecventei respiratorii la copii cu dizabilitate mentala.

In ceea ce priveste sindromul Down, vom evidentia citeva dintre
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caracteristicile fizice, motrice si functionale ale acestor subiecti (Latash, 1992,
pp. 227-261; Teodorescu si Bota, 2005):
e staturd mica;
tonus muscular slab;
hipermobilitate articulara;
aspect mongoloid al fetei ;
obezitate usoard pana la moderata;
sistem cardiovascular si respirator subdezvoltat;
membre superioare §i inferioare scurte, in raport cu trunchiul;
echilibru deficitar;
dificultati de perceptie;
risc crescut de afectiuni cardiace, leucemie, infectii respiratorii,
imbatranire rapida;
e risc crescut de Alzheimer la subiectii peste 35 ani.

2. Material si metode

Scopul cercetarii este evaluarea fenotipizarii frecventei cardiace si a
frecventei respiratorii la copiii cu si fard dizabilitate mentald in vederea
identificarii eventualelor perturbari ale acestor parametri fiziologici.

In efectuarea cercetirii am pornit de la ipoteza ci exista diferente
semnificative intre copii cu dizabilitate mentala si copii fara dizabilitate mentala
in ceea ce priveste frecventa cardiaca si frecventa respiratorie in repaus.

Subiecti Subiectii inclusi 1n cercetare, in numar de 35, sunt elevi de ciclu
gimnazial cu grade diferite de dizabilitate mentala (tabelul 1). Mentiondm ca
pentru efectuarea masuratorilor am avut acordul subiectilor, al parintilor si al
conducerii unitatilor de invatdmant din care fac parte acestia.

Tabelul 1. Repartitia subiectilor pe unitdti de invatamdnt

Nr Nr. de Varsta in ani Grad de
Cl’t. Unitatea de invitamant subiec i 14 - dizabilitate
' 12-14 16 mentali
1. | Liceul”G. Ibraileanu" Iasi 10 9 1 Fara dizabilitati
Centrul Scolar "Sf. Andrei" Dizabilitate
2. . 10 6 4 9 o
Gura Humorului mentala usoara
Centrul de plasament"Laurentia Dizabilitate
3. i . 10 2 8 9 o
Ulici"Gura Humorului mentala severa
4. | Centrul Scolar"C. Paunescu Iagi" 5 2 3 Sindrom Down

Metode. Masurarea frecventei cardiace in repaus (batai pe minut) a fost
realizatd cu ajutorul aparatului electronic Beurer (fig.1). Frecventa respiratorie in
repaus s-a realizat prin determinarea numarului de cicluri inspir-expir normal pe
minut (se determind agsezdnd palma pe regiunea sternald). Masuratorile sau realizat in
acelasi moment al zilei (dimineata intre orele 10-12), in pozitia asezat pe un scaun.
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Figura 1. Aparat electronic Beurer pentru mdsurarea
Presiunii arteriale si a frecventei cardiace

3. Rezultate si discutii
Frecventa cardiaca. Ca urmare a masurarii frecventei cardiace de repaus

la cele patru grupe, s-au obtinut rezultatele prezentate in tabelul 2.

Tabel 2. Valorile comparative ale frecventei cardiace
la copiii normali §i copiii cu dizabilitati

Grupa | N [ M [ M% [EStd [CV% [ t D
0,

s 10 | Tes [ 75005 | a5 | ez | 20% | 0051
0,

T TR R
0,

gﬂg:}l 15O 222 72027{;) 2;? 13;278 2,468 | 0,028
0

s 10 551 [ Shotst | ey | ese ] 0% | 04
0

Srs |5 Tas [ 7oem o | s ] 0% | 034
0

Sone |5 Teaa [Toeme | soi |20 | 1158 | 0288

Legendd: N - numarul de subiecti; M - media aritmeticd; M% - procent din media grupei 1; E.Std. -
eroarea standard medie; C.V.% - coeficientul de variatie; t - testul student; p - pragul de semnificatie

Dupa cum se observa din Tabelul 2, valorile frecventei cardiace variaza
intre un minim de 68,2 batai/minut pentru grupa copiilor cu sindrom Down si un
maxim de 85,6 batdi/minut pentru grupa copiilor fard dizabilitate mentala.
Diferenta dintre aceste valori este de 17,4 batai/minut si este foarte puternica
semnificativ statistic pentru p=0.02 (conform tabelului 2). O diferentd
semnificativa statistic se evidentiaza si intre grupa copiilor fara dizabilitate
mentald si grupa copiilor cu dizabilitate mentald usoara, aceasta avand valoarea
de 10,7 batai/minut, pentru p=0.05 (conform Tabelului 2).

Cu valori ale coeficientului de variatie de 13,78% pentru grupa copiilor
fara dizabilitate mentala si 14, 83% pentru grupa copiilor cu dizabilitate mentala
usoard, aceste doud grupe prezintd o omogenitate bund. Grupele 3 si 4 sunt
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eterogene avand valori ale coeficientului de variatie de 29,69% respectiv 22%.
Ritmul respirator. Ca urmare a masurarii ritmului respirator de repaus la
cele patru grupe, s-au obtinut rezultatele prezentate in tabelul 3.

Tabel 3. Valorile comparative ale frecventei respiratorii
la copiii normali si copiii cu dizabilitati

Grupa | N M M% E.Std. | C.V.% t p
Grupal | 10 | 234 100% 0,52 7,04

Grupa?2 | 10 | 28,2 | 120,51% | 0,553 6,21 6,315 | p<0,001
Grupal | 10 | 234 100% 0,52 7,04
Grupa3 | 10 | 35,2 | 150,42% | 0,952 8,55
Grupal | 10 | 234 100% 0,52 7,04
Grupad | 5 25 | 106,83% | 0,447 4
Grupa?2 | 10 | 28,2 | 120,51% | 0,553 6,21
Grupa3 | 10 | 35,2 | 150,42% | 0,952 8,55
Grupa?2 | 10 | 28,2 | 120,51% | 0,553 6,21
Grupad | 5 25 | 106,83% | 0,447 4
Grupa3 | 10 | 35,2 | 150,42% | 0,952 8,55
Grupad | 5 25 | 106,83% | 0,447 4

10,873 | p<0,001

1,976 0,07

6,355 | p<0,001

3,747 0,002

7,257 | p<0,001

In urma calcularii mediilor pentru ritmul respirator, se constati la grupa
copiilor fara dizabilitate mentald valoarea de 23,4 resp./minut, iar la grupa
copiilor cu sindrom Down o valoare de 25 resp./min, insd diferenta este
nesemnificativa din punct de vedere statistic (p>0,05). Diferentele rezultate in
urma compararii mediilor celorlalte grupe sunt puternic semnificative statistic (
p<0,002). Remarcam faptul ca grupa copiilor cu dizabilitate mentald severa
inregistreaza o valoare a ritmului respirator cu 50,42 % mai mare decat cea a
copiilor fara dizabilitate mentala. Valorile dispersiei pentru ritmul respirator la
cele patru grupe se incadreaza intre un minim de 22 resp./min la grupa copiilor
fara dizabilitate mentald si un maxim de 40 respiratii pe minut la grupa copiilor
cu dizabilitate mentala severd. La aceasta grupd, se Inregistreaza si cea mai mare
valoare a amplitudinii, 10 resp./min (conform tabelului 4).

Tabelul 4. Valorile centrale si de dispersie ale ritmului
respirator pentru cele patru grupe

Ritm resp. gr.l gr.2 gr.3. gr.4
Minim 22 26 30 24
Maxim 26 32 40 26

Mediana 23 28 36 25
Modulul 22 28 36 26
Media 23,4 28,2 35,2 25
Amplitudinea 4 6 10 2
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4. Concluzii

Frecventa cardiacd la subiectii celor patru grupe prezinta diferente in
general nesemnificative. Exceptia este datd de comparatia dintre grupa copiilor
normali §i cea a copiilor cu Sindrom Down, unde p<0,05. Valorile mai scazute
la acestia din urma s-ar putea datora fie insuficientei dezvoltari a aparatului
cardio-vascular, fie unui anumit tip de interventie a sistemului nervos vegetativ
asupra functiei cardiace.

Frecventa respiratorie la subiectii celor patru grupe prezinta diferente in
general puternic semnificative, ceea ar conduce la ideea cd subiectii cu
dizabilitate mentalda efectueaza o respiratie mai superficiald, introducand o
cantitate mai redusa de oxigen in plamani la fiecare inspir (obiectivarea acestei
concluzii s-ar putea face prin masurarea volumelor respiratorii). Exceptia este
datd de comparatia dintre grupa copiilor fard dizabilitate mentald si cea a
copiilor cu Sindrom Down, unde p>0,05.

Cu cat creste gradul de dizabilitate mentald, cu atdt cresc valorile
frecventei respiratorii.

Exista posibilitatea ca, la copii cu dizabilitate mentala, valorile mai reduse
ale frecventei cardiace sa fie compensate prin cresterea frecventei respiratorii.

Valorile ridicate ale coeficientului de variatie pentru frecventa cardiaca la
copii cu dizabilitate mentald severa si la cei cu Sindrom Down, ar reprezenta o
tema viitoare de cercetare in care sd se realizeze o explorare mai amanuntita a
functiei cardiace la acesti subiecti.
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