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FOR THE 1ST NATIONAL CONFERENCE ON 
COMMUNICATION VOICE AND SWALLOW 

DISORDERS; 13-15 MARCH 2015
It was indeed an enormous honour for the College of Speech Language and Hearing Sciences (CSLHS), 
Ziauddin University to host our country’s 1st National Conference on Communication Voice and Swallow 
disorders (1NCCVS), with distinguished speakers and guests enthusiastically participating from India, 
England, UAE, America, Sweden, Lahore and Islamabad, endeavouring to bring Pakistan on the world map 
in the field of Speech Language Pathology and Audiology.

Communication is inherent to our existence; it is the divine blessing that makes us who we are. Language 
magnanimously characterises the human race and has the power to bind those that share it as a common 
medium of shared thoughts and information amongst one another. Proficient knowledge and use of multiple 
languages by people of our world can profoundly affect their socio-cultural beliefs and practices. Human 
infants are born with the potential to acquire language, which is one of the most miraculous human abilities 
that encompasses sensory, neuromotor, psycholinguistic, social and cognitive skills.

To speak or talk is easily taken for granted just as to drink, eat, chew and swallow; until one of our fellow 
beings is either unable to eat/swallow properly or has inappropriate verbal communication skills! As a society 
we seldom desist from out casting children presenting with autism, global developmental delay or hearing 
loss, finding it difficult to develop a socio-communicative relationship with them or their families. People with 
a stutter often become the brunt jokes and ridicule in the electronic media and cinema (sinfully)!

A communication impediment can be debilitating enough to alienate a person (adult or child) from his 
loved ones, as its manifestation presents varying degrees of inability to speak; or understand what is spoken; 
or both. The impact may prevent a child from being accepted for mainstream academic instruction at 
school, especially in the third world where individuals are often deprived of their basic human rights of 
having sufficient food, access to health care services and education.

Although Pakistan signed the United Nations Convention on the Rights of Persons with Disabilities (UNCRPD 
or Convention) in 2008 and ratified it in July 2011; we still need to see the implementation of several of its 
articles here. In its Article 24 on Education, the Convention declares that the dignity and integrity of all 
persons with different abilities must be held in high esteem; and that access to education is a basic right of 
every child indiscriminate of the (communication) deficit that she/he presents with; in comparison with 
typically developing children. They must be given a fair chance to succeed in their academic endeavours 
side by side with typically developing peers in inclusive educational settings. To facilitate their success they 
must be provided with all the necessary support through modifications in the school’s infrastructure as well 
as through well qualified and trained human resource. All means of communication must be employed in 
accordance with the need of the child; such as verbal communication, non-verbal; or alternative and 
augmentative means of communication such as use of sign language, or the Picture Exchange Communi-
cation System (PECS) with the school adopting the same communicative modes to ensure the child receives 
adequate social, and linguistics stimulation. Pakistan must modify its school curricula to lay the foundations 
of inclusive education.

Adults having a communication deficit could be curtailed from earning a substantial living to support their 
families; in other words there could be financial, physical, as well as emotional dependence, upon the care-
givers. The aim of speech language therapy is to provide Quality of Life to the patient, by ensuring that basic 
needs are first met, followed by an appropriate hierarchy of increments or advances in therapeutic goals, 
leading to maximal self sufficiency and good adjustment in society.

Early intervention (EI) which includes early detection as well as treatment of a speech, language, hearing, 
feeding or swallowing disorder is the key to success with most patients, Therefore, EI would mean that the 
chronological age for children with congenital disorders would be under the age of two years, whereas for 
adults it would be soon after the morbidity occurs.

The picture began to change in Pakistan with the commencement of 1NCCVS, as we stood at the threshold 

INTRODUCTION

Background
Attention Deficit Hyperactivity Disorder (ADHD) 
happens to be a very commonly occurring neuro-
developmental disorder in children in today’s times, 
and is estimated to make 30-40% of referrals to child 
mental health practitioners1. The prevalence of this 
disorder in Pakistan has been found to be around 
2.49%.2 

ADHD3- 5 is a chronic, debilitating disorder which 
affects millions of children and adults. It impacts 
several aspects of an individual’s life, such as 
parent-child relationships, academics, as well as 
social and vocational skills. Children with ADHD 
struggle to make relationships with caregivers and 
other children, finding it difficult to take turns and 
play co-operatively. They might not be able to 
follow the class rules or adjust their behavior in differ-
ent social situations, nor would they be able to 
express themselves to communicate their message 
across to others. Their impulsivity and lack of atten-
tion has a negative effect on their academic 
output, and hence functionality in the long run. All 
this manifests increase healthcare costs for the 
children and their families. 

ADHD could be managed through an amalgama-
tion of different treatment approaches, which 
include psycho - education, behavioral interven-
tion, medication and dietary changes. The thera-
peutic approach is essential for the lifestyle modifi-
cation necessary for the management of behavior. 
Since most children with ADHD have problems 
across a wide spectrum, multimodal intervention is 
best recommended6,7. There are several types of 
drugs that are useful, and several medications 
within each type, have been used to treat the 
chemical imbalance existing in children who 
present with ADHD. 

The idea of this meta-analysis is to essentially exam-
ine the results of several studies that reported either 
the same or very closely similar outcome so as to 
draw an estimate of the effect size for treatment.8

The known causes of Attention Deficit Hyper-
activity Disorder
The exact etiology of ADHD is still under study. How-
ever, currently researchers have proposed several 
possible reasons, some of which are listed below.

- Genetic factors: Parents with one child having 
ADHD, increases the chance of having other off 
springs with this condition by 33%9 and a parent 
having ADHD increase the chances of passing it to 
the off spring by 50%.
- Neurochemical Factors: An imbalance of the 
neurotransmitters dopamine and norepinephrine 
can cause hyperactivity and impulsivity.

- Psychosocial Factors: Beiderman10 hypothesized 
that family environment variables such as severe 
marital disturbances, large family size, maternal 
psychiatric disorder, are significant risk factors in the 
development of ADHD.

- Pre-mature birth: babies born pre-maturely are at 
a higher risk for developing ADHD.

The meta-analysis was conducted to see the effica-
cy and effectiveness of drugs categorized as stimu-
lant drugs versus non-stimulant drugs that are given 
to children with ADHD, in concomitance with 
behavior therapy and/or other rehabilitation 
services.

Terminology used in ADHD
Attention Deficit Hyperactivity Disorder (ADHD)11 is 
understood to be the tenacious pattern of inatten-
tiveness along with hyperactivity – impulsivity, that 
occur more often in some children as compared to 
their typically developing peers; such that it is 
regarded as ‘severe.’ The atypically developing 
counterparts are at an equivalent level of physical 
development and exhibit difficult behaviors in at 
least two settings, to an extent that it hinders their 
social and academic development. It could make 
a detrimental impact on their speech and 
language development as well.

The Diagnostic Statistical Manual-IV (DSM-IV), 
describes ADHD,12 as characterized by having a 
pattern of behaviors, that can be easily identified as 
different amongst children presenting with this 
condition, in various places (e.g. playgroups, and 
home), so as to affect the child’s performance in 
social, educational, or other settings. In DSM-IV, 
symptoms are characterized into inattention or 
inattentiveness or an inability to focus consistently 
on tasks for a required or expected amount of time. 
Whilst hyperactivity and impulsivity include the 
child’s inability to pay close attention to specifics, 
and difficulty in organizing the tasks and activities 
age appropriately. The child may talk excessively or 
talk out of turn, fidget constantly, or fail to remain in 
his seat in any given situation. In order to be diag-
nosed with ADHD the have a minimum of six symp-
toms from any one or both the groups of symptoms 
namely the inattention group of criteria and/or the 
hyperactivity and impulsivity criteria. Older children 
or adolescents and adults that are over the age of 
17 years, must exhibit any five of the given charac-
teristics. These symptoms must not better point out 
to any other disorder/condition.

Allied Health Services13 are a group of health service 
providers that consist of clinical laboratory person-
nel, physical and occupational therapists, nutrition-
ists and dietetic services, medical record personnel, 
radiological services, speech language patholo-
gists and audiologists, as well as respiratory thera-
pists. General physicians, and other doctors, nurses, 

and dentists, orthodontists and prosthodontists are 
not included in this category. Allied health care 
providers are considered as the third pillar of health 
care service providers. The allied professionals are 
involved in providing direct consumer care, which 
includes diagnosis, treatment and rehabilitation to 
those in need.

Behavior Therapy14 has its bases in the theory of 
behaviorism, which emerged several years ago. This 
theory predominantly propagates the point of view 
that learning occurs because of the stimulation we 
receive from our environment. Behavior therapy is 
given to control or eliminate unwanted behaviors, 
and aims to achieve this by reinforcing desirable 
and acceptable behaviors and extinguishing 
unwanted and unacceptable ones. The strategies 
implemented in this type of treatment are based on 
the theories of classical conditioning and operant 
conditioning. Behavior therapy15 is majorly focused 
on helping an individual understand that an alter-
nate or different behavior can lead to changes in 
how they feel. This shall promulgate the idea that 
they must stay focused and involved in positive or 
socially and communicatively rewarding activities. 
Behavior therapy is an evidence based, and scien-
tific approach that is designed to objectively mea-
sure the person’s behavior, followed by carefully 
structured steps that are aimed at increasing his/her 
appropriate behavior, thereby making him/her an 
acceptable part of the society.

Speech language therapy 16 focuses on a dichoto-
my of receptive language skills which is the ability to 
understand the spoken utterances of others; along 
with expressive language skills which is the ability to 
use grammatically correct verbal utterances, such 
as words and sentences to express oneself, in every 
context, using the right set of sounds or phonemes. 
Therefore, also deals with the mechanism of gener-
ating words, known as articulation. Speech must 
have a pleasant pitch, and intensity of voice, and 
should be spoken in a fluent manner. Provision of 
speech language therapy for adults is an essential 
part of the rehabilitation process following a Cere-
bro - Vascular Accident (CVA) commonly known as 
a stroke. An acquired language disorder could also 
occur after a traumatic brain injury (TBI) that detri-
mentally alters the persons’ ability to comprehend 
and/or use language. In the younger population, it 
majorly involves achieving developmental 
milestones that have been delayed. Some children 
only require help with language, whilst others may 
have difficulties with the mechanical production of 
speech, whilst still others may need every kind of 
help that is possible with respect to verbal commu-
nication skills. Communication 17 is the act or 
process of using words, sounds, signs, or behaviors 
(including facial expressions, gestures and vocal 
intonation) to exchange as well as share informa-
tion, or to express one’s own thoughts, ideas, 
desires, needs and feelings with someone else.

Stimulants18 are a class of psychoactive drugs that 
enhance the neural activity. These drugs can 
temporarily improve or increase alertness, mood, 
and awareness. We must bear in mind that 
although it is legally permissible to use some stimu-
lant drugs, all of them do have the potential to be 
addictive. Names of such stimulants are Cocaine, 
Amphetamines, and other prescription drugs.

Non-stimulants19 causes an increase in the amount 
of “norepinephrine,” which is an important chemi-
cal in the brain. This increase has exhibited substan-
tial improvement in children with ADHD, as it causes 
an increase in the required attention span and 
reduces impulsive behavior and hyperactivity. 
Atomoxetine20 is known to be the most common 
non-stimulant drug that is prescribed by most physi-
cians. It is a “selective norepinephrine (noradrena-
line) reuptake inhibitor,” that has not been classified 
as a stimulant drug, and is given to patients with 
ADHD when stimulants do not relieve symptoms or 
when they cause intolerable side effects. Atomoxe-
tine is effective and well tolerated; data suggests 
that there is unlikely to be any potential of (drug) 
abuse in the users.21

METHODOLOGY

1. Eligibility criteria
For a study to be part of this meta-analysis, it had 
to meet the following criteria:

Inclusion criteria
i) The study could only contain children, aged 14 
years and younger. 
ii) Children of both genders were part of each study.
iii) The sample could only include children who had 
been confirmed to have ADHD. 
iv) The children in the study should have been diag-
nosed with ADHD in accordance to DSM –IV.
v) The performance of children in each study should 
have been reported by the teachers and/or 
parents.
vi) Randomized control trials evaluating the effect 
of medication on the condition were included.
vii) Studies included should have been conducted 
in the English language. 
viii) The control groups received any treatment 
besides stimulants/non-stimulants.

Exclusion criteria
i) Any study which had a co-existing disorder (such 
as oppositional Defiant Disorder or Conduct Disor-
der) present with ADHD could not be considered. ii) 
Studies which did not have stimulant or non-stimu-
lant treatment as an option were not included.
iii) Studies that were conducted before 1995 were 
not a part of this meta-analysis. iv) Studies which 
included children aged 14 and above were not 
included.

2. Literature search
Articles from January 2015 onwards were reviewed, 
for this meta analysis. Randomized control trials, the 
National Institute of Health, Pub Med, and articles 
from the Journal of Psychiatry, India, the JAMA 
network, official journal of the American Academy 
of Pediatrics were some sources used to search for 
relevant articles on the electronic media.

3. Study selection and data extraction
12 articles were extracted from the electronic 
media, after finding relevance to the topic by read-
ing the abstract. A thorough review of those 12 
studies, closely relevant to this meta-analysis, was 
made. Reviewers searched the studies to evaluate 
for the suitability of the inclusion criteria. However, 
out of the 12 studies only 3 were carefully chosen, 
whilst 9 studies were excluded after a comprehen-
sive review, as their focus in the study deviated from 
effect of the treatment on the symptoms of the 
disorder itself.

4. Procedure
3 studies were selected, and closely analyzed, from 
a wide range of studies which had to meet the 
eligibility criteria set by the reviewers. Studies used 
are:
1. A 14-Month Randomized Clinical Trial of Treat-
ment Strategies for Attention-Deficit Hyperactivity 
Disorder22.
2. Comparative Short term Efficacy and Tolerability 
of Methylphenidate and Atomoxetine in Attention 
Deficit Hyperactivity Disorder. 23

3. Once-Daily Atomoxetine Treatment for Children 
and Adolescents with Attention Deficit Hyperactivi-
ty Disorder: A Randomized, Placebo-Controlled 
Study24.

5. Statistical analysis
In this meta-analysis, the finding of the studies is 
converted into an effect size, a common metric for 
all the studies. The effect size was estimated by 
standardized mean difference (d).25

The following tables (Table1, Table 2 and table 4) 
summarize the effect of medication, while table 3 
illustrates the effect of combined treatment on 
hyperactivity and inattention with the varying 
values of “d”.

Table 3: the standard mean difference showing the 
effect of combined treatment on hyperactivity and 
inattention

Table 4: Mean and standard deviation of 3 studies 
showing the effect of medication on hyperactivity 
and inattention.

DISCUSSION

The standardized mean difference, was calculated 
as the effect size, it expresses the size of the interven-
tion effect in each study relative to the variability 
observed in that study.26 All 3 studies showed signifi-
cant improvement with medication, having the 
greatest effect on the hyperactivity component out 
of the two. The combined treatment had the great-
est outcome compared to the medication therapy 
alone. The reduction in values indicates that medi-
cation therapy along with rehabilitation services had 
a positive effect on the clinical symptoms of the 
disorder. The mean of all 3 studies indicates substan-
tial difference in both hyperactivity and inattention.

RESULTS

The 3 studies chosen on the basis of similar baseline 
are described in the table 5. 

It is recommended that a multidisciplinary team 
provides treatment of ADHD in all age groups, 
because combined treatment was superior to either 

treatment alone. Such a multimodal approach 
would include administering medication along with 
psychosocial management strategies, and educa-
tional interventions.27 

One study concludes that lower doses of medication 
have similar effects as with the increased dose. Medi-
cation has been seen to have favorable effects on 
the disorder however; the results of combined treat-
ment outweigh the medication treatment alone. 
Therefore, combined treatment is a superior option 
to deal with the symptoms of the ADHD, in young 
children.

Study characteristics

1) Participants: Children aged between 6 - 14 years,    
both male and female were sampled in the three 
studies that were analyzed for this article. All the 
children had been diagnosed to have ADHD and 
had received a combination of treatments or at 
least medication which were either stimulants and/or 
non-stimulants.

2) Sample size: a total of 12, 520 children were 
sampled in the three studies that were selected for 
this meta-analysis. 

3) Diagnosis: The DSM-IV criteria are the minimum 
necessary norm for the diagnosis of ADHD; therefore 
the 12,520 children selected in the three studies used 
for this meta-analysis were diagnosed with ADHD 
according to the Diagnostic and Statistical Manual 
IV (DSM – IV). Participants included in all 3 studies had 
to have no other co-existing condition with ADHD 
such as oppositional defiant disorder, schizophrenia 
and clinical depression etc.

4) Treatment: In all the three studies, medication 
management was a treatment option, either stimu-
lants or non-stimulants, given along with other choic-
es of treatment such as any of the therapy services.

5) Outcome measure: All studies indicated compa-
rable differences among drug treatments. Com-
bined treatment showed the greatest improvement. 
The improvement measured was either through 
standardized norm referenced tests and/or teacher 
and parent reviews.

STUDY LIMITATIONS

- A varying age group of participants was studied, 
which may not enable us to understand the degree 
of effectiveness of combined therapy on children of 
a specific age, particularly those receiving early 
intervention which is known to provide best progno-
sis.
- The sample size of the three studies varied and 
overall the sample size was diminutive, with only 12, 
520 children in total.
     

- Hyperactivity and inattention were the two behav-
iors which were measured in all three studies, whilst 
the other skills/behaviors taken in focus in one study 
were not targeted in the others such as academic 
performance.
- Type of allied therapy services provided to children 
in each study differed from the other and one study 
did not include any form of allied therapy
- Standard mean difference was the effect size 
measured, one of the limitations of the effect size is 
that there is no acknowledged threshold to establish 
the considerable difference between two groups.28

- Only 3 studies were a part of this meta-analysis, 
reducing the validity.

CONCLUSION

All three studies in this meta - analysis emphasize the 
role of medical management for children with 
ADHD. However, after composing the results of each 
study in our meta-analysis we may conclude that 
medication alone is not sufficient for overcoming 
any or all of the major symptoms of ADHD in children; 
they may help in surmounting the associated behav-
iors we see with this disorder in whose presence, 
behavior management through allied therapy is 
largely ineffective. Also, the effects of medical man-
agement can also be observed in children to the 
same degree given lower doses of the stimu-
lant/non-stimulant drugs. The improvement was 
reported by either the teacher and/or parents. 
Hence a combination of pharmacological and 
behavioral management could provide holistic and 
better results.

Conclusion with relevance to Pakistan

At least 4 children are seen with ADHD at the CSLHS 
clinic, Ziauddin University, in Karachi. Through exten-
sive research it has been gathered that geographic 
location plays a limited role in the reasons for the 
large variability of ADHD prevalence worldwide.4 
There is paucity of research that has been done on 
the population of Pakistan. Most caregivers including 
parents and school teachers lack awareness and 
often do not get the child assessed at an earlier age. 
Parents who do get their child evaluated are often in 
a dilemma for the right choice of treatment. This 
meta-analysis aims to analysis aims to analysis aims to 
analysis aims to analysis aims to analysis aims to 
analysis aims to help in help in help in help in help in 
counseling parents and professionals who deal with 
children with ADHD for the best management, and 
that too as early as possible for a better quality of life.

RECOMMENDATIONS:

All professionals namely educationalists, primary 
and specialist health care providers, support service 

personnel, medical and allied health personnel that 
engage with children who have been diagnosed 
with ADHD, should connect with one another, for 
treatment strategies yielding better results.29 Behav-
ioral interventions and allied therapy services should 
be provided to the children within the school; as 
these are known to be effective in reducing Khalid 
M et al. A Meta-analysis of pharmacological and 
allied therapy in children with ADHD Pakistan 
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Page 13 hyperactivity as well as help in building 
attention, and help in adjustment within the socio - 
communicative environment, leading to better 
acceptance and performance in larger realms.30 
Early intervention can markedly reduce those symp-
toms, 31 hence reduced social and emotional 
stress,32 therefore teachers of pre-school children 
must receive training to detect symptoms in the 
early years. 

Additionally it is also recommended to conduct 
further research in medical management of 
children with ADHD in Pakistan to ascertain and 
establish the existence of pharmacodynamics and 
pharmacokinetic differences among children 
belonging to the Indian race versus the other 
ethnicities in different regions of the world.33 

Further research is also recommended to establish 
the efficacy of combination therapies in Pakistan 
and the hurdles therein.
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INTRODUCTION

Background
Attention Deficit Hyperactivity Disorder (ADHD) 
happens to be a very commonly occurring neuro-
developmental disorder in children in today’s times, 
and is estimated to make 30-40% of referrals to child 
mental health practitioners1. The prevalence of this 
disorder in Pakistan has been found to be around 
2.49%.2 

ADHD3- 5 is a chronic, debilitating disorder which 
affects millions of children and adults. It impacts 
several aspects of an individual’s life, such as 
parent-child relationships, academics, as well as 
social and vocational skills. Children with ADHD 
struggle to make relationships with caregivers and 
other children, finding it difficult to take turns and 
play co-operatively. They might not be able to 
follow the class rules or adjust their behavior in differ-
ent social situations, nor would they be able to 
express themselves to communicate their message 
across to others. Their impulsivity and lack of atten-
tion has a negative effect on their academic 
output, and hence functionality in the long run. All 
this manifests increase healthcare costs for the 
children and their families. 

ADHD could be managed through an amalgama-
tion of different treatment approaches, which 
include psycho - education, behavioral interven-
tion, medication and dietary changes. The thera-
peutic approach is essential for the lifestyle modifi-
cation necessary for the management of behavior. 
Since most children with ADHD have problems 
across a wide spectrum, multimodal intervention is 
best recommended6,7. There are several types of 
drugs that are useful, and several medications 
within each type, have been used to treat the 
chemical imbalance existing in children who 
present with ADHD. 

The idea of this meta-analysis is to essentially exam-
ine the results of several studies that reported either 
the same or very closely similar outcome so as to 
draw an estimate of the effect size for treatment.8

The known causes of Attention Deficit Hyper-
activity Disorder
The exact etiology of ADHD is still under study. How-
ever, currently researchers have proposed several 
possible reasons, some of which are listed below.

- Genetic factors: Parents with one child having 
ADHD, increases the chance of having other off 
springs with this condition by 33%9 and a parent 
having ADHD increase the chances of passing it to 
the off spring by 50%.
- Neurochemical Factors: An imbalance of the 
neurotransmitters dopamine and norepinephrine 
can cause hyperactivity and impulsivity.

- Psychosocial Factors: Beiderman10 hypothesized 
that family environment variables such as severe 
marital disturbances, large family size, maternal 
psychiatric disorder, are significant risk factors in the 
development of ADHD.

- Pre-mature birth: babies born pre-maturely are at 
a higher risk for developing ADHD.

The meta-analysis was conducted to see the effica-
cy and effectiveness of drugs categorized as stimu-
lant drugs versus non-stimulant drugs that are given 
to children with ADHD, in concomitance with 
behavior therapy and/or other rehabilitation 
services.

Terminology used in ADHD
Attention Deficit Hyperactivity Disorder (ADHD)11 is 
understood to be the tenacious pattern of inatten-
tiveness along with hyperactivity – impulsivity, that 
occur more often in some children as compared to 
their typically developing peers; such that it is 
regarded as ‘severe.’ The atypically developing 
counterparts are at an equivalent level of physical 
development and exhibit difficult behaviors in at 
least two settings, to an extent that it hinders their 
social and academic development. It could make 
a detrimental impact on their speech and 
language development as well.

The Diagnostic Statistical Manual-IV (DSM-IV), 
describes ADHD,12 as characterized by having a 
pattern of behaviors, that can be easily identified as 
different amongst children presenting with this 
condition, in various places (e.g. playgroups, and 
home), so as to affect the child’s performance in 
social, educational, or other settings. In DSM-IV, 
symptoms are characterized into inattention or 
inattentiveness or an inability to focus consistently 
on tasks for a required or expected amount of time. 
Whilst hyperactivity and impulsivity include the 
child’s inability to pay close attention to specifics, 
and difficulty in organizing the tasks and activities 
age appropriately. The child may talk excessively or 
talk out of turn, fidget constantly, or fail to remain in 
his seat in any given situation. In order to be diag-
nosed with ADHD the have a minimum of six symp-
toms from any one or both the groups of symptoms 
namely the inattention group of criteria and/or the 
hyperactivity and impulsivity criteria. Older children 
or adolescents and adults that are over the age of 
17 years, must exhibit any five of the given charac-
teristics. These symptoms must not better point out 
to any other disorder/condition.

Allied Health Services13 are a group of health service 
providers that consist of clinical laboratory person-
nel, physical and occupational therapists, nutrition-
ists and dietetic services, medical record personnel, 
radiological services, speech language patholo-
gists and audiologists, as well as respiratory thera-
pists. General physicians, and other doctors, nurses, 

and dentists, orthodontists and prosthodontists are 
not included in this category. Allied health care 
providers are considered as the third pillar of health 
care service providers. The allied professionals are 
involved in providing direct consumer care, which 
includes diagnosis, treatment and rehabilitation to 
those in need.

Behavior Therapy14 has its bases in the theory of 
behaviorism, which emerged several years ago. This 
theory predominantly propagates the point of view 
that learning occurs because of the stimulation we 
receive from our environment. Behavior therapy is 
given to control or eliminate unwanted behaviors, 
and aims to achieve this by reinforcing desirable 
and acceptable behaviors and extinguishing 
unwanted and unacceptable ones. The strategies 
implemented in this type of treatment are based on 
the theories of classical conditioning and operant 
conditioning. Behavior therapy15 is majorly focused 
on helping an individual understand that an alter-
nate or different behavior can lead to changes in 
how they feel. This shall promulgate the idea that 
they must stay focused and involved in positive or 
socially and communicatively rewarding activities. 
Behavior therapy is an evidence based, and scien-
tific approach that is designed to objectively mea-
sure the person’s behavior, followed by carefully 
structured steps that are aimed at increasing his/her 
appropriate behavior, thereby making him/her an 
acceptable part of the society.

Speech language therapy 16 focuses on a dichoto-
my of receptive language skills which is the ability to 
understand the spoken utterances of others; along 
with expressive language skills which is the ability to 
use grammatically correct verbal utterances, such 
as words and sentences to express oneself, in every 
context, using the right set of sounds or phonemes. 
Therefore, also deals with the mechanism of gener-
ating words, known as articulation. Speech must 
have a pleasant pitch, and intensity of voice, and 
should be spoken in a fluent manner. Provision of 
speech language therapy for adults is an essential 
part of the rehabilitation process following a Cere-
bro - Vascular Accident (CVA) commonly known as 
a stroke. An acquired language disorder could also 
occur after a traumatic brain injury (TBI) that detri-
mentally alters the persons’ ability to comprehend 
and/or use language. In the younger population, it 
majorly involves achieving developmental 
milestones that have been delayed. Some children 
only require help with language, whilst others may 
have difficulties with the mechanical production of 
speech, whilst still others may need every kind of 
help that is possible with respect to verbal commu-
nication skills. Communication 17 is the act or 
process of using words, sounds, signs, or behaviors 
(including facial expressions, gestures and vocal 
intonation) to exchange as well as share informa-
tion, or to express one’s own thoughts, ideas, 
desires, needs and feelings with someone else.

Stimulants18 are a class of psychoactive drugs that 
enhance the neural activity. These drugs can 
temporarily improve or increase alertness, mood, 
and awareness. We must bear in mind that 
although it is legally permissible to use some stimu-
lant drugs, all of them do have the potential to be 
addictive. Names of such stimulants are Cocaine, 
Amphetamines, and other prescription drugs.

Non-stimulants19 causes an increase in the amount 
of “norepinephrine,” which is an important chemi-
cal in the brain. This increase has exhibited substan-
tial improvement in children with ADHD, as it causes 
an increase in the required attention span and 
reduces impulsive behavior and hyperactivity. 
Atomoxetine20 is known to be the most common 
non-stimulant drug that is prescribed by most physi-
cians. It is a “selective norepinephrine (noradrena-
line) reuptake inhibitor,” that has not been classified 
as a stimulant drug, and is given to patients with 
ADHD when stimulants do not relieve symptoms or 
when they cause intolerable side effects. Atomoxe-
tine is effective and well tolerated; data suggests 
that there is unlikely to be any potential of (drug) 
abuse in the users.21

METHODOLOGY

1. Eligibility criteria
For a study to be part of this meta-analysis, it had 
to meet the following criteria:

Inclusion criteria
i) The study could only contain children, aged 14 
years and younger. 
ii) Children of both genders were part of each study.
iii) The sample could only include children who had 
been confirmed to have ADHD. 
iv) The children in the study should have been diag-
nosed with ADHD in accordance to DSM –IV.
v) The performance of children in each study should 
have been reported by the teachers and/or 
parents.
vi) Randomized control trials evaluating the effect 
of medication on the condition were included.
vii) Studies included should have been conducted 
in the English language. 
viii) The control groups received any treatment 
besides stimulants/non-stimulants.

Exclusion criteria
i) Any study which had a co-existing disorder (such 
as oppositional Defiant Disorder or Conduct Disor-
der) present with ADHD could not be considered. ii) 
Studies which did not have stimulant or non-stimu-
lant treatment as an option were not included.
iii) Studies that were conducted before 1995 were 
not a part of this meta-analysis. iv) Studies which 
included children aged 14 and above were not 
included.
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of bringing about beautiful renaissance in our attitudes towards people with communication impediments. 
The vision of Ziauddin University is to alleviate the suffering and sadness of all with a congenital or acquired 
speech, language, hearing, voice or swallow disorder, by shaping their communication skills to the best of 
their potentials. The CSLHS strives ahead to achieve this goal, endeavouring to provide our country with 
human resource in the professions of speech language pathology and audiology, thus, causing an evolution 
in these fields, with the creation of new researches about methods and tools of assessment, and treatment 
of communication disorders, requiring collaborative work from professionals of various scientific realms. 
Working in Pakistan we realise that our challenges are many; and we are few in number to fulfil the gigantic 
demand in the sphere of developing indigenous Pakistani tools of language and speech assessment. We 
also need Alternative – Augmentative Communication aides, which are linguistically and culturally relevant 
to our people. This requires the standardization of linguistic components in the several languages spoken in 
Pakistan, as well as in Urdu, through research of the lexicon, dialect and style of native speakers.

The CSLHS aims to be at par with global developments in our field; through our individual and collective roles 
with the patients we see, with the valuable inculcation of scientific realms in speech and language impedi-
ments of organic and non-organic origin as well as problems of feeding, swallowing and voice disorders 
across all age groups.

Amina Siddiqui
Chair Person of 1 NCCVS
Assistant Editor, Pakistan Journal of Rehabilitation
Principal, CSLHS
Ziauddin University

2. Literature search
Articles from January 2015 onwards were reviewed, 
for this meta analysis. Randomized control trials, the 
National Institute of Health, Pub Med, and articles 
from the Journal of Psychiatry, India, the JAMA 
network, official journal of the American Academy 
of Pediatrics were some sources used to search for 
relevant articles on the electronic media.

3. Study selection and data extraction
12 articles were extracted from the electronic 
media, after finding relevance to the topic by read-
ing the abstract. A thorough review of those 12 
studies, closely relevant to this meta-analysis, was 
made. Reviewers searched the studies to evaluate 
for the suitability of the inclusion criteria. However, 
out of the 12 studies only 3 were carefully chosen, 
whilst 9 studies were excluded after a comprehen-
sive review, as their focus in the study deviated from 
effect of the treatment on the symptoms of the 
disorder itself.

4. Procedure
3 studies were selected, and closely analyzed, from 
a wide range of studies which had to meet the 
eligibility criteria set by the reviewers. Studies used 
are:
1. A 14-Month Randomized Clinical Trial of Treat-
ment Strategies for Attention-Deficit Hyperactivity 
Disorder22.
2. Comparative Short term Efficacy and Tolerability 
of Methylphenidate and Atomoxetine in Attention 
Deficit Hyperactivity Disorder. 23

3. Once-Daily Atomoxetine Treatment for Children 
and Adolescents with Attention Deficit Hyperactivi-
ty Disorder: A Randomized, Placebo-Controlled 
Study24.

5. Statistical analysis
In this meta-analysis, the finding of the studies is 
converted into an effect size, a common metric for 
all the studies. The effect size was estimated by 
standardized mean difference (d).25

The following tables (Table1, Table 2 and table 4) 
summarize the effect of medication, while table 3 
illustrates the effect of combined treatment on 
hyperactivity and inattention with the varying 
values of “d”.

Table 3: the standard mean difference showing the 
effect of combined treatment on hyperactivity and 
inattention

Table 4: Mean and standard deviation of 3 studies 
showing the effect of medication on hyperactivity 
and inattention.

DISCUSSION

The standardized mean difference, was calculated 
as the effect size, it expresses the size of the interven-
tion effect in each study relative to the variability 
observed in that study.26 All 3 studies showed signifi-
cant improvement with medication, having the 
greatest effect on the hyperactivity component out 
of the two. The combined treatment had the great-
est outcome compared to the medication therapy 
alone. The reduction in values indicates that medi-
cation therapy along with rehabilitation services had 
a positive effect on the clinical symptoms of the 
disorder. The mean of all 3 studies indicates substan-
tial difference in both hyperactivity and inattention.

RESULTS

The 3 studies chosen on the basis of similar baseline 
are described in the table 5. 

It is recommended that a multidisciplinary team 
provides treatment of ADHD in all age groups, 
because combined treatment was superior to either 

treatment alone. Such a multimodal approach 
would include administering medication along with 
psychosocial management strategies, and educa-
tional interventions.27 

One study concludes that lower doses of medication 
have similar effects as with the increased dose. Medi-
cation has been seen to have favorable effects on 
the disorder however; the results of combined treat-
ment outweigh the medication treatment alone. 
Therefore, combined treatment is a superior option 
to deal with the symptoms of the ADHD, in young 
children.

Study characteristics

1) Participants: Children aged between 6 - 14 years,    
both male and female were sampled in the three 
studies that were analyzed for this article. All the 
children had been diagnosed to have ADHD and 
had received a combination of treatments or at 
least medication which were either stimulants and/or 
non-stimulants.

2) Sample size: a total of 12, 520 children were 
sampled in the three studies that were selected for 
this meta-analysis. 

3) Diagnosis: The DSM-IV criteria are the minimum 
necessary norm for the diagnosis of ADHD; therefore 
the 12,520 children selected in the three studies used 
for this meta-analysis were diagnosed with ADHD 
according to the Diagnostic and Statistical Manual 
IV (DSM – IV). Participants included in all 3 studies had 
to have no other co-existing condition with ADHD 
such as oppositional defiant disorder, schizophrenia 
and clinical depression etc.

4) Treatment: In all the three studies, medication 
management was a treatment option, either stimu-
lants or non-stimulants, given along with other choic-
es of treatment such as any of the therapy services.

5) Outcome measure: All studies indicated compa-
rable differences among drug treatments. Com-
bined treatment showed the greatest improvement. 
The improvement measured was either through 
standardized norm referenced tests and/or teacher 
and parent reviews.

STUDY LIMITATIONS

- A varying age group of participants was studied, 
which may not enable us to understand the degree 
of effectiveness of combined therapy on children of 
a specific age, particularly those receiving early 
intervention which is known to provide best progno-
sis.
- The sample size of the three studies varied and 
overall the sample size was diminutive, with only 12, 
520 children in total.
     

- Hyperactivity and inattention were the two behav-
iors which were measured in all three studies, whilst 
the other skills/behaviors taken in focus in one study 
were not targeted in the others such as academic 
performance.
- Type of allied therapy services provided to children 
in each study differed from the other and one study 
did not include any form of allied therapy
- Standard mean difference was the effect size 
measured, one of the limitations of the effect size is 
that there is no acknowledged threshold to establish 
the considerable difference between two groups.28

- Only 3 studies were a part of this meta-analysis, 
reducing the validity.

CONCLUSION

All three studies in this meta - analysis emphasize the 
role of medical management for children with 
ADHD. However, after composing the results of each 
study in our meta-analysis we may conclude that 
medication alone is not sufficient for overcoming 
any or all of the major symptoms of ADHD in children; 
they may help in surmounting the associated behav-
iors we see with this disorder in whose presence, 
behavior management through allied therapy is 
largely ineffective. Also, the effects of medical man-
agement can also be observed in children to the 
same degree given lower doses of the stimu-
lant/non-stimulant drugs. The improvement was 
reported by either the teacher and/or parents. 
Hence a combination of pharmacological and 
behavioral management could provide holistic and 
better results.

Conclusion with relevance to Pakistan

At least 4 children are seen with ADHD at the CSLHS 
clinic, Ziauddin University, in Karachi. Through exten-
sive research it has been gathered that geographic 
location plays a limited role in the reasons for the 
large variability of ADHD prevalence worldwide.4 
There is paucity of research that has been done on 
the population of Pakistan. Most caregivers including 
parents and school teachers lack awareness and 
often do not get the child assessed at an earlier age. 
Parents who do get their child evaluated are often in 
a dilemma for the right choice of treatment. This 
meta-analysis aims to analysis aims to analysis aims to 
analysis aims to analysis aims to analysis aims to 
analysis aims to help in help in help in help in help in 
counseling parents and professionals who deal with 
children with ADHD for the best management, and 
that too as early as possible for a better quality of life.

RECOMMENDATIONS:

All professionals namely educationalists, primary 
and specialist health care providers, support service 

personnel, medical and allied health personnel that 
engage with children who have been diagnosed 
with ADHD, should connect with one another, for 
treatment strategies yielding better results.29 Behav-
ioral interventions and allied therapy services should 
be provided to the children within the school; as 
these are known to be effective in reducing Khalid 
M et al. A Meta-analysis of pharmacological and 
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Page 13 hyperactivity as well as help in building 
attention, and help in adjustment within the socio - 
communicative environment, leading to better 
acceptance and performance in larger realms.30 
Early intervention can markedly reduce those symp-
toms, 31 hence reduced social and emotional 
stress,32 therefore teachers of pre-school children 
must receive training to detect symptoms in the 
early years. 

Additionally it is also recommended to conduct 
further research in medical management of 
children with ADHD in Pakistan to ascertain and 
establish the existence of pharmacodynamics and 
pharmacokinetic differences among children 
belonging to the Indian race versus the other 
ethnicities in different regions of the world.33 

Further research is also recommended to establish 
the efficacy of combination therapies in Pakistan 
and the hurdles therein.
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