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ABSTRACT

Background: To find the efficacy of multimodal intervention on attention deficit and hyperactivity, behavioral prob-
lems in home and school situations and on academic achievement of children with ADHD and the impact of family
stress and coping on the outcome of multi-modal intervention. Method: A sample (N = 40) of children aged 5 - 10
years registered in the Child and Adolescent Mental Health Unit (CAMHU) with a diagnosis of ADHD (on the ICD-10)
with or without comorbidity were randomly allocated to one of two groups: Group | (medical management with parent
counseling, N = 20) or Group Il (multimodal intervention (routine medical management, parent training and attention
enhancement training), N = 20). Assessments (pre-assessment, re-assessment at one month and post assessment after 10
weeks) were carried out by investigator, parent, teacher and blind rater. Results: Significant improvement was noticed
for both groups but multimodal intervention was superior to routine medical management and parent counselling in
reducing ADHD symptoms, behavioural problems at home and school, and in improving academic performance. Effect
size estimates and the rates of clinically significant change also supported this finding. Parental stress did not predict the
outcome of intervention. Conclusions: Multimodal intervention was found to be promising in the treatment of ADHD.
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1. Introduction

Though a wide variety of treatments have been used for
ADHD, It is generaly agreed in the empirical literature
that only three treatments have been validated as effect-
tive short-term treatments for ADHD: behaviour modify-
cation, central nervous system stimulants and the combi-
nation of these. In general, multimodal treatment is rec-
ommended [1,2].

Studies focused on the efficacy of stimulant treatment,
psychosocial treatments, combination of medication and
psychosocial treatments, and the multimodal studies show-
ed conflicting results. Some studies found superiority of
pharmacological treatment over psychosocial treatment/
multimodal intervention in reducing core symptoms of
ADHD, behavioura problems, academic performance and
socia skills [3-6] while others found vice versa[7-9].

Parents of children with ADHD very often experience
considerable stress in their parenting roles. The severity
of parental stress affects the perception of their child's
problem [10] and affects the adherence to treatment [11].
The association between parental stress and coping on
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outcome of intervention is not fully known.

In recognition of these facts, the present study exam-
ines the efficacy of multi-modal and pharmacological in-
terventions on attention deficit and hyperactivity, behave-
ioural problems in home and school situations and on
academic achievement. It was also aimed to study the im-
pact of family stress and coping on the outcome of multi-
modal intervention.

2. Method

The study has conducted in two phases. Pilot study and
the main study. Pilot study was conducted to find out the
suitability of tools and the feasibility of intervention
package.The procedure for the main study was as follows:
After the routine screening and detailed work up in the
CAMHU, those who met the ICD-10 criteria for ADHD,
with or without comorbidity and fulfilled the inclusion
(children aged—10 years, school going children and off
medication for at least one year if they had epilepsy) and
exclusion( presence of significant head injury, evidence
of neuro infections, presence of pervasive developmental
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disorder and presence of psychosis) criteria of the present
study were screened on Conners Abbreviated Rating
Scale (CARS) and those who scored above the cutoff
point (15 and above) were tested on Binet-Kamat Test of
intelligence (BKT). Those who got an 1Q of 70 or above
were given the consent form and explained about the
therapeutic procedure.

Totally 180 children were screened and 79 cases were
found suiting the criteria and from that 27 cases were
excluded from the study after the pre-intervention scre-
ening procedures. They were (N = 52) further rated on
Assessment of Genetics Interview for Children-Parent
version (MAGIC-P), Detailed Evaluation Schedule for
Children and Adolescents-1 (DESCA-1), ADHD Rating
Scale and Colour Cancellation Test (CCT). Following
parent’s rating on ADHD Rating Scale (HSQ) and class
teacher’s ratings on ADHD Rating Scae, Barkley's
School Situations Questionnaire (SSQ) and Academic
Performance Rating Scale (APRS).They were randomly
allotted to Group | (Multimodal intervention) and Group
Il (Medical management with parent counseling). Re-as-
sessment was carried out at the end of end month of in-
tervention by the investigator with ADHD Rating Scale
and CCT, parent was interviewed with ADHD Rating
Scale and HSQ, and teacher used ADHD Rating Scale,
SSQ and APRS. Post assessment was done at the end of
two and half months by the investigator, blind rater, par-
ent and teacher with the pre-assessment tools.12 children
were removed/dropped out from the study during the
intervention period and thus 20 cases were completed in
each group.

2.1. Details of the Tools Used for Screening,
Pre-Assessment, Re-Assessment and
Post-Assessment

Screening measures:

1) Conners Abbreviated Rating Scale (CARS) [12]:
consists of ten items which are rated on a four point
scale.

2) Binet Kamat Test of Intelligence [13] was used for
the assessment of intellectual functions which is an In-
dian adaptation of the Standford Binet scale of intelli-
gence.

Pre-intervention diagnostic interview: Missouri Asses-
sment of Genetics Interview for Children-Parent version
(MAGIC-P) [14] was used for making formal diagnosis
and assessing comorbidity. It is a semi-structured psy-
chiatric interview schedule for parents that assess the
presence, absence and duration of child symptoms based
on the Diagnostic and Statistical Manual of Mental Dis-
orders-3" and 4™ edition (DSM I11-R and DSM-1V).

Tool for assessing demographic details: Detailed Eva-
luation Schedule for Children and Adolescents-1 (DES-
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CA-1) [15]: It obtains information on socio-demographic
factors. Most of the questions were coded in Yes (1)/No
(2)/or Not known (3) format.

2.2. Outcome Evaluation

Color Cancellation Test [16]: The tool was used for as-
sessing attention, concentration and impulsivity of the
children. It also assesses sustained and focused attention.
Both single and double color cancellations were used.

ADHD Rating Scale [17]: It consists of 14 items as-
sessing the core symptoms of ADHD which are rated on
a four-point scale from0to 3 (0 =not a al, 1 = just a
little, 2 = pretty much, 3 = very much). It has separate
scoring keys for both parent and teacher ratings. Sub-
scales include |nattention-Hyperactivity and Impulsivity
-Hyperactivity. In the present study the investigator along
with parent and teacher used the scale to measure the
severity of ADHD and used the parent-rating key for the
investigators rating. For parent rating, r = 0.94 for total
score and that for teacher rating was 0.96 [17].

Academic Performance Rating Scale [18]: It isatea
cher rating scale to assess the child's academic perform-
ance in the following areas: learning ability, impulse
control, academic performance and social withdrawal. It
has 19 items which were rated on afive-point scale rang-
ing from 1 to 5. It gives a total score of academic per-
formance and four subscale scores. The internal consis-
tency for the total scale was found to be 0.95 and test
retest reliabilities was 0.95 [18].

Barkley's School Situations Questionnaire (SSQ) [19]:
It assesses situational variation in child behaviour within
the school setting. The child’s misbehaviour in 11 spe-
cific situations are rated by the teacher on a9 point scale
where one indicates mild and nine indicates an extreme
degree of problem. Two measures are obtained: the num-
ber of problem settings and their mean severity rating.
Reported SSQ stability estimates range from 0.64 to 0.82
with a median value of 0.77, alpha co-efficients range
from 0.84 to 0.91 with a median value of 0.85[20].

Barkley's Home Situations Questionnaire (HSQ) [19]:
Thisis a 16-item parent completed rating scale designed
to assess situational variation in child behaviour within
the home setting. Presence of misbehaviour in 16 specific
situations is rated on a 9-point scale (mild = 1; 9 = se-
vere). Alpha co-efficients of this scale were ranged from
0.82 to 0.87 with a median value of 0.88 [20]. Two scores
are obtained: number of problem situations and the mean
severity rating of these problems.

Family Assessment Schedule [21]: It is a semi-struc-
tured interview schedule, which assesses the stress, ex-
perienced (perceived) by families caring for a child with
mental retardation and coping resources available for the
family, which are likely to modify the perceived stress
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(mediators). Certain items were modified to suit ADHD
in the present study. The coefficients of measures of re-
liability of the tool range from 0.36 to 0.9 and co-effi-
cient of validity measures are 0.51 to 0.63 [22].

2.3. Details of the Intervention Package

Medication management: Medication used was Methyl-
phenidate (MPH) or Clonidine as decided by the Psychia-
try Consultant. The dosage and side effects were moni-
tored by the senior residents of the CAMH unit at the end
of 2™ week, 4™ week, and 10th week and on follow-ups.
The frequency of consultation for monitoring medication
was similar for both groups.

Parent counseling consisted of psycho-education re-
garding ADHD, which included nature of illness, etiol-
ogy, prognosis and the side effects of medication. Parents
were asked about their understanding about the illness
and the therapist clarified their doubts related to the ill-
ness. Support and encouragement were given during their
medication maintenance visits.

Attention enhancement training: Following tasks were
included in the attention enhancement package: colouring,
grain sorting, clay modelling, mazes, beading and match-
ing figures based on empirical evidence in improving
attention deficit and impulsivity [23-27]. All these tasks
were arranged on the level of difficulty levels. The tasks
were introduced in weekly sessions.

Parent training was conducted by using the manual:
Defiant children-A clinician’s manual for parent training
[28]. It is aten step programme consisting of explanation
of causes of ADHD, teaching principles of behavioural
management, tasks for enhancing parental attending skil-
Is, establishing home token systems, using response cost,
improving school behaviour, managing child’s behaviour
in public places and handling future behaviour problems.
It spread over ten weekly sessions of one-hour duration.

3. Resaults
3.1. Analysis

The quantitative analysis of data was done using Statis-
tical Package for Social Sciences 11.5 version for win-
dows (SPPS 11.5). t-tests were used to compare the means
of the Group | and Group Il for the significance of the
difference at pre-assessment, re-assessment and post-as-
sessment on variables such as inattention and hyperactive-
ity, behavioural problems at home and school, academic
performance and stress and coping. Totally three paired
comparisons were made (pre-to re-assessment, re-to post-
assessment and pre-to post-assessment) and a Bonferroni
correction for the level of significance was used to re-
duce the likelihood of atypel error. The level of signify-
cance (0.05) was divided by 3 (no. of paired comparisons)
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which yielded an alphalevel p < 0.016 and this value is
used to interpret the results.

Repeated measures analysis was carried out to assess
the time into the group interaction across the assessments
within the group and between two treatment conditions.
Effect sizes were calculated to find out the magnitude of
change in two treatment conditions on various outcome
variables. Both with-in group and between group effect
sizes were calculated. Within-group effect sizes for each
outcome measure were calculated using formula by
Cohen [29]. Unbiased estimates of effect sizes were cal-
culated to correct for the smal sample size [30]. The
effect size is considered as small (0.2 £ ES < 0.5), medi-
um (0.5 < ES < 0.8), large (=0.8). Effect size could be
very large if variability within the measured groups is
low, even if there was little change brought by therapy
[31]. So an additional method called clinical significance
is used to evaluate the treatment by using specific for-
mula[31-33].

Simple linear regression analysis was done to find the
predictive factors of outcome. Total score of parental
stress and mediators of stress (coping strategies) at pre-
assessment were entered as independent variables, and
total and subscale scores on ADHD Rating Scale and
total scores on HSQ (both scales rated by parent) at re
and post-assessment as dependant variables.

3.2. Demographic and Clinical Details

There was no significant difference on variables such as
age (t = 1.557, p = 0.128) sex (p = 1.000), education (t =
1.038, p = 0.306), religion and rural/urban background (p
= 1.000). On DESCA-1, 25% of the sample was found to
have pure ADHD, 40% in each group had comorbidity
with ODD, 50% in each group had SLD, 55% of the sam-
ple had dull normal borderline intelligence and 77.5% of
the sample had psychosocia adversities. Psychiatric pro-
blems were present among fathers (15%) and mothers
(12.5%). There were no statistically significant differ-
ence was found between the groups on clinical variables
at baseline.

3.3. The Effectiveness of I ntervention

3.3.1. Severity of ADHD
Statistically significant difference was found in both with-
in & between group comparison of ratings by investiga-
tor, parent & teacher on repeated measures analysis of
variance for both groups and more changes were noticed
for Gl (Tables 1 and 5). Blind rater rating was highly
correlated with investigator and parent rating for total
and subscale scores but not with teacher rating in both
groups.

Large effect size was noticed for total and subscale scores
on the ratings of investigator, parent and teacher for Gl
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(Table 3). Clinical Significance change also showed 100%
clinically significant change (on total Score) for Gl by
investigator and parent (Table 4).

3.3.2. Attention Deficit

Repeated measures of variance (0.000 for GI & 0.609 for
Gll), Wilcoxon Signed-rank test and effect size (0.49) in-
dicated that GI showed more improvement in double co-
lour cancellation (Table 1). High correlation with blind
rater (r = 1.00) increases the validity of the result.
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3.3.3. Behavioral Problemsat Home

Repeated measures of variance (0.000 for Gl & 0.628
GlIl and 0.000 for between Group comparison), inde-
pendent and paired sample test shows statistically signi-
ficant changes for both groups (p = 0.000 for between
and within comparison) (Table 2). Magnitude of clinical
change was more for Gl (ES was 1.41 for Gl and 0.10 for
Gll) (Table 3) and clinical significant change also showed
more improvement for Gl (Table 4). High correlation was
found with blind rater rating (0.96 for Gl & 0.99 for Gll).

Table 1. Means, SDs, and t-values between and within two groups on ADHD Rating Scale (Rated by the Investigator, parent
and teacher).

Mean and SD “t” and p value “t” and p value
(within group comparison) (between group comparison)
ADHD G Pre Re post 1 2 3 4 5 6
M +3SD M+ 3D M +SD t(p) t(p) t(p) t(p) t(p) t(p)
5.865 6.012 11.747
|  3645+502 2750+7.37 1590+7.77 % - !
Total (0.00) (0.00) (0.00) 1.135 0.387 3.185
4625 2529 5.567 (0.264NS  (0.701)NS  (0.003)"
Il 3455+658 2840734 2445%916  ion (NS (000)
6.750 5.94 12.442
— | 2410+288 1785%491 1070%513 oot oot (000" Lars 0555 St
5.054 2.969 6.975 (O177NS  (0593NS  (0.006)"
Il 2250+433 1865%446 1565560  on  (one (000)
4927 5.122 9.724
| 2055+355 1565+4.13 8.95+501 - . %
Impulsivity (000" (000"  (0.00) 0.868 0.141 2911
4033 1.968 4626  (039)NS  (0.889)NS  (0.006)"
Il 1945+442 1585%480 1390%572 (oo (0BANS  (0.00)°
476 571 9.37
| 3580+589 2890+7.81 17.85+7.58 ” " "
Parent (0.00) (0.00) (0.00) 1.06 0.698 274
Total 3.46 1.76 5.04 (0.294)NS  (0.490)NS (0.009)"
Il 3370£658 2710850 2490£869 (oo (GONS  (0000)
4.88 5.41 9.63
| 2360+342 1870+532 1160+5.10 ” " "
I nattention (0.00) (000)"  (0.000) 1.10 0.621 2.92
3.77 2.03 6.09 (0.276)NS  (0.538)NS  (0.006) **
Il 2225+425 17.65+537 16.10+4.64 (0001)** (00BNS  (0.000)**
451 5.09 8.09
o 2030393 1650+4.26 10.25+4.83 000" (000 (000" . ) 214
Impulsivity 08 0.816 (0.040)
Il 1880+475 1525+536 1395+602 , 2or, 129 389~ (0284NS  (04I9NS NS
s Bt IO E D (0.009)" (0.213)NS  (0.001)
4.03 2.39 3.74
| 2653+11.0 19.85+10.25 1274+11.04 o "
Teacher (0.001)"  (0.03)NS  (0.002) 1.07 2.06 3.08
Total 1.90 215 3.29 (0.292)NS (0.04)NS (0.004)”
Il 302941001 2719+1097 27.19+1097 (,aNS  (©OHNS  (0.008)"
352 2.35 361
|  1579+655 1215+596 8.11+6.47 - -
Inattention (0.002)"  (0.03)NS  (0.002) 196 231 318
1.38 1.62 2.70 (0.215)NS (0.03)NS (0.003)"
Il 1841+581 1688+630 1688%630 (o ioonc (197NS  (0016)
463 2.28 3.99
| 1505+6.48 10.65+643 6.58+6.61 - "
| mpulsivity (0.000)"  (0.04)NS  (0.001) 085 163 265
Il 16824585 1419+647 1287+7.43 (0_%'5)3,\‘ S (0_20'3%“ (0_%32)“ (08SGNS — (0ADNS — (0.012)

df for within group comparison = 19, between group comparison = 38, “significant (0.016), ~“highly significant (0.000), NS = not significant, 1 = pre assessment
to re-assessment, 2 = re-assessment to post-assessment, 3 = pre to post assessment, 4 = pre to pre-assessment, 5 = re to re-assessment, 6 = post to post-assess-
ment.
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Table 2. Means, SDs, and t-values between and within two groupson HSQ, SSQ and APRS.

Mean and SD t and p value of within group t and p value of between group
Pre Re Post 1 2 3 4 5 6
HSQ G
M+ 3D M +SD M +SD t(p) t(p) t(p) t(p) t(p) t(p)
4.106 3.386 7.387

| 7310+ 3359 49.45+28.75 2580+ 29.23 (0.001)" (0.003)" (0.000)"

Total 1.240 1.336 3.985
2758 a1 5 107 (0.222) NS (0.189) NS  (0.000)**
Il 6160+ 24.31 60.70 + 24.30 59.80 + 24.52 0. 601)“ . 600)** © 5 0"
3172 4.624 5.459
| 1225+392 1075+3.97 7.50+4.72 0005 (0000  (0.000)"
No: of 1578 3.238 4633
Settings 0306 0203 5015 (0.123) NS (0.003)" (0.000)”
Il 1375+165 13.85+160 1295+2.33 (0.748) (0.039) (0.058)
359 1.97 1.22
| 3321+293 2540+ 2385 17.05+ 21.79 002" (00ONS  (024NS
SSQ 0.008 1.149 2.376
Total 0,556 0521 0965 (0.993) (0.258) (0.023)
Il 33.29+29.81 33.88+ 2547 3569+ 24.61 (0585)NS (0610)NS (0.795)NS
3.884 1.678 2.966
|  1235+3.80 1090+4.05 9.20+4.11 ©0.001)" (0.110) (0.008)
No: of 0.284 1.663 3.198
settings 1967 0167 0792 (0.778) NS (0.105) NS  (0.003) **
Il 12.00+400 1290+354 1310+ 358 (0.221) (0.869) (0438)
0.293 2.029 1.383
| 49.26+11.89 49.78+11.07 53.31+9.88 ©0.773) (0.057) (0.185)
Total 0.890 1.790 2.306
0.840 1569 0.066 (0.380) (0.082) (0.028)
Il 45.06+13.11 42.87+11.67 44.87+11.78 (0.414) (0138) (0.948)
1.050 5.835 4.040
|  19.26+458 20.05+455 2561+5.97 (0.307) ©000"  (0.001)"
LA 0.563 1.500 2.325
0161 2,450 o a6 (0.577) (2.337) (4.555)
Il 1817+6.89 17.56+4.84 20.81+562 (0:87 4 0. 600)" (o: 0o7)
1.399 0.731 1.175
| 16.10+4.62 17.00+4.65 17.52+3.68 (0.179) (0.485) (0.256) 2308
c 1.125 2.623 (0027)
1.659 2.164 0.269 (0.268) (4.187) '
Il 1435+470 1281+503 1425+471 (0:118) (0:0 A7) (0:791)
0.861 2.727 2.074
| 21.68+820 2273+7.46 26.05+6.32 (0.400) 0014y (0.054)
AP 0.873 2.735 3.338
1.494 2.353 0.219 (0.389) (00107 (0.00"
Il 1881+820 16.25+6.07 1837+7.28 (0:156) (0:033) (0:830)
1.547 0.661 1.336
| 1678+4.97 1526+4.16 14.72+3.65 (0.139) (0517) (0.199)
sw 0.143 1.031 0.569
(0.887) (0.310) (0.573)

0.441 1.295 0.516

1 16.50+6.13 17.00+5.83 15.56+5.99 (0.665) (0.215) (0613)

LA = Learning Ability, IC = Impulse Control, AP = Academic Performance, SW = Social Withdrawal.
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Table 3. Within and between effect sizes on the outcome variables across the groups.

Variable Total & subscales Effect sizes 'Unbiased Effect sizes 'Unbiased Effect size of _Unbiased

of Group| estimatesof ES  of Group Il estimatesof ES Between group estimatesof ES

Total 4.09(L) 4.01 1.53(L) 1.50 1.01(L) 0.99

A'?E'D Inattention 4.65(L) 456 1.58(L) 155 0.92 (L) 0.90

Impulsivity 3.27(L) 3.20 1.26(L) 123 0.92(L) 0.90

Total 3.05(L) 2.99 1.34(L) 1.31 0.86(L) 0.85

ADHD (P) Inattention 3.51(L) 3.44 1.45(L) 142 0.92(L) 0.90

Impulsivity 2.56(L) 251 1.02(L) 1.00 0.68(M) 0.66

Total 1.23(L) 1.21 0.31(S) 0.30 1.29 (L) 1.27

A?TF)'D Inattention 117(L) 115 0.26(S) 0.26 137(L) 135

Impulsivity 1.31(L) 1.28 0.53(M) 0.52 1.84(L) 1.80

CCT-single Total time 0.25(S) 0.25 0.45(S) 0.44 0.03 0.03

CCT-double Tota time 0.61 (M) 0.60 0.10 0.10 0.49(S) 0.48

HSO Severity 1.41(L) 1.38 0.10 0.10 1.24(L) 1.21

No: of situations 121 1.19 0.48 0.48 1.46 144

Severity 0.55(M) 054 -0.08 -0.08 0.80(L) 0.78

SR No: of situations 0.83 0.81 -0.28 -0.27 101 0.99

Total 0.34(S) 0.33 -0.05 -0.05 0.77(M) 0.76

Learning ability 0.74(M) 0.72 0.01 0.01 0.85(L) 0.83

APRS Impulse control 0.46(M) 0.45 0.11 0.11 0.71(M) 0.70

Academic performance  0.55(M) 0.54 -0.11 -0.11 1.13(L) 111

Social withdrawal -0.45 -0.44 -0.15 -0.15 -0.20 -0.20

Table 4. Percentage of children showing clinically significant change on the outcome measuresin the two groups.

4

1 . Re(_:oyered Improved but not > 6
Improved Functional Range ‘ _((_:Imlcally significant No change Deteriorated
significant change)
% % % % % % % % % % % %
| I | I | 1 | 1 | I | I
ADHD Total (1) 100 75 100 100 100 75 0 20 0 0 0 5
Inattention (1) 100 90 100 100 100 90 0 10 0 0 0 0
Impulsivity (1) 20 70 100 100 90 70 10 25 0 0 0 5
ADHD Tota (P) 100 65 100 100 100 65 0 30 0 0 0 5
Inattention (P) 95 80 100 100 95 80 5 20 0 0 0 0
Impulsivity (P) 100 55 100 90 100 55 0 30 0 10 0 5
ADHD Total (T) 70 50 65 20 60 20 15 35 15 25 5 5
Inattention (T) 65 40 60 20 55 15 20 30 15 30 5 5
Impulsivity (T) 65 30 85 30 65 25 20 10 5 45 5 0
HSQ-Total 65 0 50 0 25 0 65 0 10 100 0 0
SSQ-Total 15 5 25 10 5 0 35 15 50 50 5 15
APRS-total 30 15 85 45 30 15 40 20 10 25 15 20
Learning ability 50 30 85 60 50 30 30 20 0 20 15 10
Impulse control 35 15 90 65 35 15 50 40 0 5 10 20
Academic performance 45 15 95 80 45 15 40 55 0 0 10 10
Socia withdrawal 15 10 70 55 15 10 40 30 5 15 35 25
Copyright © 2012 SciRes. JBBS
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Within Group | Within Group Il Between the Group | and 11
Variables
df F Sig df F Sig df F Sig
ADHD Rating Scale—Investigator Rating
Total (2,38) 69.90 0.00 (2,38) 20.53 0.000 (1,38) 10.14 0.003
Inattention (2,38) 77.83 0.00 (2,38) 27.57 0.000 (1,38) 8.49 0.006
Impulse (2,38) 49.35 0.00 (2,38) 14.78 0.000 (1,38) 8.47 0.006
ADHD Rating Scale—Parent Rating
Total (2,38) 51.73 0.00 (2,38) 15.25 0.000 (1,38) 7.48 0.009
Inattention (2,38) 50.99 0.00 (2,38) 19.89 0.000 (1,38) 851 0.006
Impulse (2,38) 41.29 0.00 (2,38) 9.33 0.001 (1,38) 459 0.039
ADHD Rating Scale—Teacher Rating
Total (2,34) 10.29 0.00 (2,30) 6.71 0.004 (1,33) 9.52 0.004
Inattention (2,34) 9.22 0.00 (2,30) 4.04 0.028 (1,33) 10.13 0.003
Impulse (2,34) 1155 0.00 (2,30) 10.45 0.002 (1,33) 7.04 0.012
HSQ
Total (2,38) 27.29 0.00 (2,38) 3.95 0.028 (1,38) 15.88 0.000
SSQ
Total (2,34) 3.08 0.05 (2,30) 0.24 0.785 (1,33) 5.645 0.023
Color Cancellation—Total Time Taken
Single (2.34) 4.018 0.027 (2,24) 5.106 0.014 (1,31) 0.008 0.928
Double (2,28) 10.14 0.000 (2,24) 0.506 0.609 (1,29) 1.951 0.173
Academic Performance Rating Scale

Total score (2,34) 2.02 0.15 (2.30) 054 0.59 (1,33) 5.32 0.028
LA (2,34) 7.16 0.00 (2.30) 0.48 0.62 (1,33) 6.29 0.017
IC (2,34) 1.96 0.15 (2.30) 131 0.29 (1,33) 7.08 0.012
AP (2,34) 3.96 0.02 (2.30) 1.46 0.25 (1,33) 1114 0.002
SW (2,34) 1.49 0.24 (2.30) 0.55 0.58 (1,33) 0.32 0.573

3.3.4. Behavioural Problems at School

Repeated measures analysis of variance, “t” tests, effect
size and clinically significant change showed superiority
of multimodal intervention (Table 2). Effect size was
0.55 (M) for Gl and 0.08 for Gl (Table 3). 5% recov-
ered, 15% improved in Gl: 15% deteriorated and none
showed clinically significant changein Gll (Table 4).

3.3.5. Academic Performance

Repeated measures of analysis of variance, “t” tests, ef-
fect size and clinical significance showed superiority of
multimodal intervention on learning ability, impulse con-
trol, academic performance and social withdrawal (Inde-
pendent sample test: p = 0.002 for academic performance;
paired sample test: p = 0.001 for Gl & 0.027 for learning
ahility) (Table 2).

3.3.6. Impact of Family Stressand Coping on
Outcome

Predictive factors of outcome were analyzed by linear re-

gression and the independent variables considered were

total score of stress and mediators obtained on FAS at

pre-assessment. It was found that the pre-treatment pa-

Copyright © 2012 SciRes.

rental stress did not predict severity of ADHD symptoms
and behavioural problems at post assessment for both
groups.

4. Discussion

Analysis showed statistically significant changes in both
Groups on ADHD symptoms but multimodal intervene-
tion was superior (Group 1). Literature shows the evi-
dence of improved efficacy of multimodal/combined in-
tervention over medical management alone for reducing
the core symptoms of ADHD [9,34-36]. The improve-
ment shown by Group Il goes well with existing litera-
ture that short-term trials of psycho stimulants are effec-
tive in reducing the core symptoms of ADHD [37,38].
Clonidine is aso proven effective in treating children
with ADHD [39]. In the present study, 12 children were
on MPH and 8 children on clonidine, from each group.
More improvement in Group | could be due to the inclu-
sion of attention enhancement package which was found
effective in improvement of core symptoms of ADHD
especially inattention. On attention measure, improvement
in committing errors of omission and commission in co-
lour cancellation was aso noticed for Group 1. It could
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be due to the improvement that occurred in sustained at-
tention, visual scanning and impulsivity which are im-
paired in children with ADHD. The attention enhance-
ment training given to Group | might have improved
these deficits as the tasks in the attention package were
targeted to improve same. The impact of medical man-
agement combined with parent training in improving at-
tention and impulsivity are also well documented in lit-
erature [25]. However, the present study could not assess
the contribution of each treatment component in im-
proveing these deficits due to methodological limitations

On ADHD rating scale, ratings of investigator and pa-
rent were correlates well with the blind rater at post as-
sessment while it is not correlating with the teacher rat-
ing. This may be partially explained by the difference in
the scoring keys used. The scoring key used for parent
and investigator rating were same where as it was differ-
ent for the teachers rating. The differences in the out-
come reported by different informants with different pa-
rameters were reported in many studies. It was suggested
that outcome measures completed by parents may be
tapping a source of information regarding therapy effect-
tiveness different from the one sampled by data collected
by independent observers [40]. Low correlation between
informants may indicate that the target variables differ
from one situation to another, rather than that informants’
reports are invalid or unreliable [41].

The result of improvement in behavioral problems at
home goes well with the literature that parent training
reduces behavioural problems at home [28,42-44]. The
above studies reported that parent training is effective for
reducing behavioura problems in ADHD as well as be-
havioural problems associated with conduct disorder, op-
positional defiant disorder and such comorbid conditions
that were present in the sample. Studies also report that
pharmacological intervention especially with psycho sti-
mulants is effective in reducing behavioura problemsin
ADHD and its comorbid conditions [4,45,46]. So the
improvement shown by Group | in the behavioral prob-
lems of the children in home situations also could be due
to pharmacological intervention, as they have undergone
psycho stimulant treatment in addition to parent training.
This might have added to the benefits of parent training.

Result also showed improvement of behavioral prob-
lems at school for Group I. This could be due to the mo-
nitoring of the behavioral problems by the teacher and
the implementation of contingency management by the
parent based on the daily report card sent by the teacher.
This was done as a part of parent training which was in-
cluded in the multimodal intervention. Literature has shown
that behavior modification improves oppositional behave-
ior, positive and social behavior and peer conflicts in the
classroom [3,4,47].

When compared to improvements in behavioural pro-

Copyright © 2012 SciRes.
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blems in the home situation, improvements that occurred
in school situations were less. This could be due to the
active participation in intervention and close monitoring
of behavioural problems by the parents compared to less
participation by the teachers.

Improvement in academic performance in Group | is
consistent with a wealth of research that multimoda in-
tervention is effective in improving academic functions
[9]. The uses of psycho stimulants in improving ace-
demic functions of ADHD children were also well do-
cumented [48,49]. Improvement in academics and social
behavior was reported in studies used attention enhan-
cement tasks [25,24]. So it is not possible to pin point
which treatment component yielded more improvement.

Though parenta stress did not predict the outcome, the
present study reported that parental stress predicted in-
creased severity level of ADHD (r = 0.124, p = 0.026*)
and behaviour of problems (r* = 0.397, p = 0.000%) at
pre-intervention stage. It is well documented in literature
that high level of parental stressis associated with severe
ADHD symptoms, defiant behaviour, difficult tempera-
ment and problematic interaction on ADHD children
with their sib- lings [50,51].

5. Conclusions

Multimodal intervention was found to be promising in
the treatment of ADHD. It was found to be effective in
reducing ADHD symptoms, behavioural problems at ho-
me and school and in improving academic performance.
Parental stress did not predict the outcome.

5.1. Strengths of the Study

The study used fresh cases, random alocation, and par-
alel design, ratings were done by multiple informants
and therapeutic inputs were given by clinician, parents
and school personnel in multimodal treatment. Develop-
mentally appropriate and most frequently and commonly
used tools in the area of ADHD research were used for
this study. The use of MAGIC-P enhanced the diagnostic
validity and rating by blind rater at post-assessment in-
creased the validity of the results. Manual based parent
training and structured attention enhancement package
were ensured uniformity in treatment. On ethicalback
ground, al children in medical management group were
provided with parent training and attention enhancement
training after the intervention period of the study.

5.2. Limitations of the Study

The study has small sample size. Color Cancellation Test
taps a particular aspect of the attention deficit and the use
of tools to assess different dimensions of attention would
have been more informative, especialy the kind of chan-
gethat occurred in attention after the intervention.
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5.3. Implications of the Study

Multimodal intervention was found superior in the treat-
ment of ADHD. The use of attention enhancement tasks
for improving attention and reducing impulsivity and
hyperactivity was promising. Though the exact nature of
neuropsychological mechanism is not known, the pack-
age was found useful. This study highlights the impor-
tance of using different modalities in the treatment of
ADHD while considering its high comorbid condition.
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