Low quality of life scores in school children
with attention deficit-hyperactivity disorder
related to anxiety
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ABSTRACT

Objective: Attention deficit hyperactivity disorder (ADHD) is an alteration that begins early in infancy and whose cardinal symptoms are inat-
tention, hyperactivity and impulsivity. There are few studies for specific tests to measure Quality of Life (QoL) in children with ADHD. Methods:
We evaluated QoL of 120 children from 7-12 years of age with ADHD and of a group of 98 healthy control children. To measure Qol, we utilized
the Questionnaire of Quality of Life for Children in Pictures (AutoQuestionnaire Qualité de Vie Enfant Imagé, AUQUEI). We evaluated anxiety
in children by the Children’s Manifest Anxiety Scale-Revisited (CMAS-R). We compared results among groups and employed the calculation
of correlation between the AUQUEI questionnaire and the CMAS-R scale. Results: The total average of the AUQUEI questionnaire in children
with ADHD was 45.2, while in the control group it was 54.3 (p<0.05). We also observed significant differences between the control group and
groups of children with ADHD in the CMAS-R scale. We found significant correlations between AUQUEI questionnaire and CMAS-R scale.
Conclusion: The main result was to the disclosure that low QoL scores in ADHD children was anxiety-related.
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RESUMEN

Objetivo: El trastorno por déficit de atencion con hiperactividad (TDAH) es una alteracion que comienza en la infancia'y cuyos sintomas
principales son la inatencion, hiperactividad y la impulsividad. Hay pocos estudios que midan la Calidad de Vida (CV) en ninos con TDAH.
Métodos: Evaluamos la CV de 120 ninos de 7-12 anos de edad con TDAH y la de un grupo control de 98 ninos. Para medir la CV, utiliza-
mos el Cuestionario en figuras de la CV de nifios (AutoQuestionnaire Qualité de Vie-Enfant-Imagé, AUQUEI). Evaluamos la ansiedad por
medio de la Escala de Ansiedad Manifiesta en Ninos - Revisada (Children’s Manifest Anxiety Scale-Revisited, CMAS-R). Comparamos
los resultados entre grupos y medimos la correlacion entre AUQUEIy CMAS-R. El promedio total del AUQUEI en ninos con TDAH fue 45,2,
mientras que en el grupo control fue 54,3 (p<0.05). También observamos diferencias significativas entre el grupo control y los grupos de
ninos con TDAH en CMAS-R. Encontramos correlaciones significativas entre AUQUEI y CMAS-R. Conclusiones: Las calificaciones bajas
de CV en ninos con TDAH se relacionan a mayores niveles de ansiedad.

Palabras-Clave: trastorno por déficit de atencion con hiperactividad, calidad de vida, ansiedad.

Attention deficit hyperactivity disorder (ADHD) is an
alteration that begins early in infancy and whose cardinal
symptoms are inattention, hyperactivity and impulsivity".
There are few studies on the validity and prognosis of early
diagnosis of ADHD in preschool children despite early identi-
fication of the problem; it is very important to avoid negative

complications®’. Overall, children diagnosed with ADHD
present several complications, such as oppositional-defiant
disorder (ODD), conduct disorder (CD), learning disabilities
(LD), depression and others’. Early identification and diagno-
sis of children with ADHD are very important to avoid com-
plications and negative feelings from parents, teachers and
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the children “s peers at school®, with the objective to achiev-
ing a better Quality of Life (QoL).

According to the World Health Organization (WHO),
QoL is: “the individual’s self-perception of his place in life
in the cultural context and within a value system in which
he lives in relation to its objectives, expectations, rules and
wishes. It is a broad concept influenced in a complex man-
ner by the physical health of the individual, his psychologi-
cal status, independence level, social relationships, among
other elements of his environment™. Knowledge of QoL and
its measurement must comprise a major point for diagnosis
and treatment by the professionals caring for patients with
ADHD and for improving the patient s expectations of life in
the family, in school, at work and in society. There are many
studies focused on the social, behavioral, emotional and aca-
demic environment of children with ADHD?®. However, there
are few papers describing how children with ADHD perceive
themselves and self-evaluate their QoL in relation to anxiety.
To know in detail the way in which ADHD alters the integral
development of children and adolescents, it is necessary to
investigate the life experiences of children with ADHD.

There are few studies for specific tests to measure QoL in
children with ADHD?. In this paper, we utilized a QoL question-
naire for children with pictures (AUQUEI), which made it easy
to identify and measure several components of QoL related with
the behavior of children in school, at home and in other envi-
ronments. To identify QoL, it is important to provide pathways
into the children “s families in a practical and rapid way and to
foment the integration of patients into group intervention pro-
grams with the objective of addressing favorable lifestyle.

METHODS

Subjects

We evaluated children from 7-12 years of age that were
students at a government-run-public elementary school who
were referred as suspected of having ADHD by their school
principal or teachers. The children were examined at the
Laboratory of Cognitive Neurophysiology of the National
Institute of Rehabilitation in Mexico City by means of neu-
rological, psychiatric, neuropsychological, psychological and
electrophysiological tests. In case of acceptance, they were
included in the Prospective Study of Children of ADHD of
Mexico City (PSC-ADHD-Mex) protocol. ADHD diagnosis
was carried-out in agreement with recommendations of the
American Psychiatry Association guidelines', as published
by our work team elsewhere in a three-step level evalua-
tion. The first step was the at-school suspicion and screen-
ing; the second was conducted by means of the DSM-IV-R
questionnaire; and the third comprised the semi-structured
multidisciplinary interview, taking into account the per-
sistence of the disorder for a period >6 months of ADHD
symptoms in at least two environments, such as school and

home?". Children with ADHD were classified into the three
recognized DSM-IV-R subtypes, as follows: ADHD Combined
(-C), mainly with Inattention symptoms (-I), and mainly with
Hyperactivity-impulsivity (-H). All children with ADHD were
medication-free and were questioned prior to examination
concerning the consumption of any drugs. Exclusion crite-
ria were the following: mental retardation, epilepsy, cerebral
palsy, autism, blindness, deafness or another pediatric neuro-
logical behavioral condition. Moreover, exclusion criteria also
included children who were previously tested within the last
6 months with the same neuropsychological or psychological
tests that we employed in this research who were also reject-
ed from participation in the study. We constructed a control
group for comparison purposes of children from the same
school with identical age and school grade with a similar so-
cioeconomic background, but without diagnosis of ADHD.
Parents and children of both groups were widely informed
about the study and the importance of their participation
in it. This investigation was approved by the Research and
Ethics Committee of the National Institute of Rehabilitation,
and informed consent was signed by the parents or guard-
ians of participating children.

Quality of Life Questionnaire

To measure QoL in children with ADHD, we uti-
lized the Questionnaire of Quality of Life for Children in
Pictures (AutoQuestionnaire Qualité de Vie-Enfant-Imagé,
AUQUEI)**", twice during follow-up, with a 6-months inter-
val between tests. The AUQUEI is a specific questionnaire to
measure a profile of satisfaction from the children’s point
of view; it was presented as pictures and was translated and
standardized into the Spanish language. The questionnaire
is addressed to children aged 4-12 years. The AUQUEI ques-
tionnaire was composed of 26 questions that explore familial
and social activities, health, body functions and separation.
Each item of the test is scored at 0, 1, 2 or 3 points, corre-
sponding, respectively, to very unhappy, unhappy, happy and
very happy conditions. The items are grouped into four fac-
tor dimensions of family and social life, leisure activities and
health. Dimension order was as follows: F1 - family life and
social relationships; F2 - leisure; F3 - separation; and F4 -
function performance. Each item can be answered by mark-
ing one of four options of pictures presented as children’s
faces with emotional state representing very unhappy, un-
happy happy, and very happy emotional states.

Children’s Manifest Anxiety Scale

We evaluated manifested anxiety in children by the
Children’s Manifest Anxiety Scale - Revisited (CMAS-R)".
The scale presented to the children was entitled “What 1
think and feel”, CMAS-R scale was constructed by 37 items.
The scale was designed to measure the level and nature of
anxiety in children and adolescents of 6 to 19 years of age.
Total Anxiety Score is based on 28 items, which are in turn
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divided in three anxiety subscales: 1. Physiological anxiety;
2. Restless/Hypersensitivity; and 3. Social concerns/concen-
tration. In addition, there are nine additional items that cor-
responded to a Lie subscale. Score of each scale was deter-
mined by the number of items answered with “yes”.

Physiological anxiety subscale comprises 10 items.
This scale is associated with body symptoms of anxiety,
such as sleep disorders, nausea and fatigue. The Restless/
Hypersensitivity scale was composed of 11 items, and is asso-
ciated with obsessive worries concerning several vaguely de-
fined things in the mind of the child associated with the fear
of being hurt or socially isolated. The Social concerns/con-
centration scale has seven items, and is particularly useful in
identifying children with school difficulties and children oc-
cupied with thoughts of detractors and fears, the majority of
them of a social or interpersonal nature that lead to difficul-
ties in attention and concentration. Moreover, the CMAS-R
scale has a 9-item in Lies subscale that is designed to detect
social convenience, conformity and deliberate falsification of
responses. Suspicion of lying invalidated all results from the
remaining subscales of the CMAS-R scale.

Statistics

We measured the mean and standard deviation (SD) of
continuous variables and percentages in binomial variables.
We calculated internal reliability by Cronbach s alpha val-
ue for each 26 test-items for the AUQUEI questionnaire and
the test-retest scores by means of the Spearman method.
We used one-way Analysis of variance (ANOVA) to compare
the means of three groups with the Tukey post-hoc test to
locate differences among groups. We employed the calcula-
tion of correlation between the AUQUEI questionnaire and
the CMAS-R scale by means of the Spearman method. The
a-priori alpha value accepted was p=0.05. We utilized SPPS
software version 14.0.

Table 1. Distribution of children in ADHD and the control group.

Group n %
ADHD-C 67 56
ADHD-| 32 27
ADHD-H 21 17
Controls 86 100

ADHD-C: attention deficit hyperactivity disorder-Combined type; ADHD-I:
attention deficit hyperactivity disorder-Inattentive type; ADHD-H: attention
deficit hyperactivity disorder-hyperactive type.

RESULTS

We studied QoL scores measures in a group of 120 chil-
dren with ADHD in an age range between 7 and 12 years;
their results were compared with those deriving from
a group of 98 healthy control children without ADHD.
The group with ADHD had 87 male children (72%) and 33
females (27%), average age = standard deviation (SD) was
9.0+2.1 years (Table 1). The ADHD children “s group had the
following distribution: 67 children (56%) had ADHD-C type,
32 children (26%) had ADHD-H type, and 21 children (18%)
had ADHD-I type (Table 2). Moreover, we studied a group
of 98 control children without ADHD from the same school
and with identical socioeconomic background who served
as a control population for comparison purposes. The con-
trol group was made up of 75 male children (77%) and 23
female children (23%), with an average age=SD of 9.4%2.3
years (Table 1). There were no significant statistical differ-
ences in age among groups.

The total average of the AUQUEI questionnaire in chil-
dren with ADHD was 45.2, while in the control group this
was 54.3, which demonstrates significantly better value in
QoL of control children when they are compared with the
results of ADDH children group (p<0.05). The total average
of the AUQUEI questionnaire score for each ADHD subtype
was as follows: ADHD-C, 44.4; ADHD-I, 45.6; and ADHD-H,
45.7. Data of averages of each AUQUEI subtest in each ADHD
type group are shown in Table 2. Cronbach’s alpha mea-
surement of the QoL questionnaire was a.=0.86. Test-Retest
Spearman correlation coefficient of QoL questionnaires was
determined at r=0.84. Measurement of the different subscales
of the QoL questionnaire (life in family and society, leisure,
separation and function performance) in each ADHD type
showed significant differences between control children and
children with ADHD in life in family and society subscales
(F=3.2, df=3, 57, p=0.05), and function performance subscale
(F=4.6, df=3, 57, p=0.01). Tukey post-hoc analysis showed that
differences were localized between ADHD-H and ADHD-I
with respect to the control group, and between ADHD-I and
the control group, respectively (Table 2).

We observed significant differences between the control
group and groups of children with ADHD-I, ADHD-H and
ADHD-C in the CMAS-R scale. In each subscale, significant

Table 2. AUQUEI questionnaire scores by subtest in the different groups of ADHD and the control group.

Control ADHD-C ADHD-H ADHD-I
Subscale F p-value
X SD X SD X SD X SD
Family life and social relationships 9.1 2.4 7.6 2.3 6.7 3.8 6.7 3.2 3.2 0.05*
Leisure 15.3 2.0 14.2 2.2 131 4.6 14.3 2.1 1.5 0.21
Separation 4.0 1.8 4.2 2.0 3.0 2.3 3.3 1.8 0.84 0.47
Functions performance 11.05 2.9 9.4 2.9 10.2 3.4 8.6 2.5 4.6 0.01*

*Statistically significant. AUQUEI: questionnaire of quality of life for children in pictures; ADHD: attention deficit hyperactivity disorder; C: combined type;

I:inattentive type; H: hyperactive type; SD: standard deviation.
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Table 3. CMAS-R scale scores by subtest in the different groups of ADHD and the control group.

Subscale Control ADHD-C ADHD-H ADHD-I F p-value
X SD X SD X SD X SD

Physiological anxiety 7.3 2.6 13.7 1.3 13.4 1.6 13.7 1.3 6.1 0.01*

Restless/hypersensitivity 5.9 0.9 13.5 1.5 12.7 1.04 13.5 1.5 7.6 0.01*

Social concern/concentration 6.0 0.9 12.4 1.7 12.2 1.7 12.4 1.7 6.4 0.01*

Lies 7.6 1.6 8.6 1.7 8.6 17 8.6 2.8 2.0 0.15

*Statistically significant. CMAS-R: children’s manifest anxiety scale-revisited; ADHD: attention deficit-hiperactivity disorder; C: combined type; I: inattentive

type; H: hyperactive type; SD: standard deviation.

Table 4. Significant correlations between AUQUEI
questionnaire and CMAS-R scale in children with ADHD.

AUQUEI test

CMAS-R test Family life and Functions
social relationships performance

Rostless/ r=0.63 r=0.61

hypersensitivity

Social concern/ r=0.52 r=0.58

concentration

AUQUEI: questionnaire of quality of life for children in pictures; CMAS-R:
children’s manifest anxiety scale-revisited; ADHD: attention deficit
hiperactivity disorder.

differences were found as follows: in the Physiological anxi-
ety scale (F=6.10; df=2, 203; p=0.01), Restless/Hypersensitivity
(F=7.60; df=2, 203; p=0.01) and Social concerns/concentra-
tion (F=6.40; df=2, 203; p=0.01) (Table 3). Tukey post-hoc anal-
ysis showed that differences were localized between the con-
trol group with respect to ADHD-I, ADHD-H and ADHD-C
groups (Table 3). We found no significant differences in the
Lies subscale between the control group and the groups of
children with ADHD.

We found significant correlations between family life and
social relationships subscale (AUQUEI questionnaire) and rest-
less/hypersensitivity (CMAS-R scale); performance functions
(AUQUEI questionnaire) and restless/hypersensitivity (CMAS-R
scale), family life and social relationships domain (AUQUEI
questionnaire) and social concerns/concentration (CMAS-R
scale); and between performance functions (AUQUEI ques-
tionnaire) and social concerns/concentration (CMAS-R
scale) (Table 4).

DISCUSSION

The main result from this investigation was the disclosure
that low QoL scores in ADHD children revealed data form
the own children s self-reports and, as predicted in the hy-
pothesis, was anxiety-related. On the other hand, as expected
from the results from many studies in the medical literature,
we confirmed that children with ADHD showed lower QoL
scores when compared with healthy control children with-
out ADHD".

Lower QoL of children with ADHD has been known for
some time, as noted previously's; however, the causes of this
fact remain unrevealed. The relationship between QoL and
anxiety in children with ADHD has been scarcely studied.

Thus, this study proposal was that low QoL in children with
ADHD was related to higher levels of anxiety.

In one research, 929 young draftees in the Taiwanese
Army completed the Adult ADHD Self-Report Scale (ASRS),
the WHO Quality of Life-Brief Version, the Epworth Sleepiness
Scale, the second edition of the Beck Depression Inventory
and the Beck Anxiety Scale. Based on high ASRS scores, a to-
tal of 328 adults (35.3%) were identified as having ADHD: 65
(7.0%) with definite ADHD and 263 (28.3%) with probable
ADHD. The subjects in the ADHD group had more severe de-
pressive, anxiety symptoms and daytime sleepiness, and had
poorer QoL than the 601 controls. The authors concluded
that ADHD should be included in the differential diagnosis
for young males presenting with anxiety, depression, daytime
sleepiness, and poor QoL". Comparison among studies is dif-
ficult because of differences in the tests applied to study QoL
and anxiety, and in age at time of study, but, overall, these data
are in agreement with our results in showing a close relation-
ship between poor QoL related with anxiety and depression.

Recently other researchers investigated changes that oc-
cur in depression, anxiety, obsessive-compulsive symptoms
and health-related QoL during methylphenidate (MPH)
treatment in children with ADHD. Forty-five treatment naive
children with ADHD, aged 8-14 years, were assessed based
on self, parent and teacher reports at baseline and at the
end of the first and third month of MPH treatment regard-
ing changes in inattention, hyperactivity, impulsivity, depres-
sion, anxiety and obsessive-compulsive symptoms. Changes
in QoL were also investigated. Symptoms of inattention, hy-
peractivity and impulsivity were significantly reduced fol-
lowing a 3-month MPH treatment. There were significant
decreases in depression, trait anxiety and checking compul-
sion symptom scores. Moreover, parents reported significant
improvements in psychosocial and total QoL score, despite
no change in physical health scores. Children’s ratings of QoL
measurements showed no significant changes in physical
health and psychosocial scores, while total scores significant-
ly improved after treatment. The researchers concluded that,
over a 3-month MPH treatment, depression, trait anxiety and
checking compulsion symptoms decreased and that QoL im-
proved, along with the symptoms of inattention, hyperactiv-
ity and impulsivity®.

We speculated that several symptoms of ADHD, such as
alterations of executive functions', may alter decision-mark-
ing; thus, children with ADHD can make incorrect choices
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that alter their relations with their peers, parents and school
authorities that result in increased anxiety. This hypothesis
is additional investigation and will be the subject of other fu-
ture researches by our work team.

Our data were in agreement with several investigations.
QoL describes an individual’s subjective perception of their
position in life as evidenced by their physical, psychologi-
cal and social functioning. QoL has become an increasing-
ly important outcome measurement in child mental health
clinical work and research. Here, we provide data on QoL
in children with ADHD and address two main questions.
1. What is the impact of QoL in children with ADHD? and
2. What are the relationships among ADHD anxiety symp-
toms, functional impairment and QoL mediators and mod-
erators in ADHD? Relevant articles had identified robust
negative effects on QoL reported by the parents of children
with ADHD across a broad range of psychosocial, achieve-
ment and self-evaluation domains®. Children with ADHD
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