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Abstract General practitioners (GPs) could have an
important role in early diagnosis of autism. There have
been no studies evaluating the knowledge of GPs regarding
autism in Pakistan. We aimed to fill that gap by assessing
knowledge and attitude of GPs in Karachi regarding aut-
ism. We conducted a cross-sectional survey of 348 GPs;
only 148 (44.6%) had heard of “autism.” Our results show
that GPs less than 30 years of age and those who obtained
their Medical Degree in the last 5 years are more likely to
report knowledge about autism: OR = 3.0; 95% CI: 1.71,
5.31, and OR = 2.56; 95% CI: 1.48, 4.42, respectively. In
addition, among those reporting knowledge about autism,
many held misconceptions regarding the signs and symp-
toms and etiology.
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Autism Spectrum Disorders (ASDs) are complex, lifelong
neurodevelopmental and behavioral disorders manifesting
in infancy or early childhood. Although the causes of ASDs
are unknown, evidence suggests that the origins are likely
genetic or the result of gene-environment interaction
occurring in utero or very early in infancy. ASDs are
characterized by impairments in social interaction and
communication and by repetitive behavior (Rapin 1997).
The prevalence of ASDs appears to be on the rise in
developed countries and has become a serious public health
concern (Fombonne 2005; Centers for Disease Control and
Prevention (CDC) 2007) leading to commitment of
resources to accurately assess prevalence and identify
related risk factors (Centers for Disease Control and Pre-
vention (CDC) 2007). In the developing world, however,
reliable epidemiologic data on ASDs are rare due to a lack
of research infrastructure and available research training
programs. Epidemiological research in developing coun-
tries, where the environmental exposures may be very
different from developed countries, will broaden epidemi-
ological understanding of autism worldwide and lead to a
better understanding of the etiology of ASD.

Pakistan is a developing country in South Asia with a
population of 174(US Census Bureau 2009)—181 million
(Population Reference Bureau 2009). Pakistan has
approximately 63 medical education institutions of which
36 are private (Pakistan Medical and Dental Council
2009a). Only a few provide research training or offer
workshops in health research (Dodani and LaPorte 2008).
During the past three decades there has been an increase in
the number of private medical schools in Pakistan that have
developed formal health research training programs,
including public health (Akhtar and Khan 2000). For
example, during the past two decades Aga Khan University
(AKU) has developed the first Masters level graduate
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training program in Epidemiology and Biostatistics, Health
Policy Management, and a PhD level training program in
Health Sciences. These are high quality health research
training programs. However, for a country with a popula-
tion of over 174 million people, the number of health
related scientists is still very limited (Hyder et al. 2003).

In South Asian developing countries, including Paki-
stan, the prevalence of ASDs is unknown. This stems lar-
gely from a lack of existing research infrastructure and
availability of well-trained and experienced human
resources for conducting autism surveillance and research.
In Pakistan, General Practitioners (GPs) constitute the
backbone of the health care system as they are responsible
for the initial assessment and treatment of about 80% of
patients (Rauf and Saeed 2007). Since the majority of GPs
in Pakistan practice in private clinics, it is critical that they
have sufficient knowledge and skills to diagnose and
manage not only common health problems, but also rarer
disabilities, such as autism (Rauf and Saeed 2007), and that
they are encouraged to make appropriate referrals. There-
fore, knowledgeable GPs are a critical component of aut-
ism surveillance and research. In order to keep GPs abreast
of new research findings regarding autism and have them
effectively contribute to autism surveillance, it is critical
that they are provided with training opportunities in epi-
demiology, biostatistics, etiology, and diagnosis of various
diseases or health problems.

Several studies have evaluated GPs’ knowledge and
skills related to common health problems and other disor-
ders in South Asia including Pakistan. For example, a
cross-sectional study evaluated the knowledge and practice
of GPs and pediatricians regarding Attention Deficit
Hyperactivity Disorder (ADHD) and Learning Disorder
(LD) in Karachi. This study reported that only 13.7% of
GPs and 21.6% of pediatricians had sufficient knowledge
to screen and diagnose ADHD. More importantly, no GPs
were adequately familiar with associated factors and clin-
ical symptoms of LD (Jawaid et al. 2008). Similar studies
have assessed the knowledge and skills of GPs in Pakistan
and India (Roy et al. 2005) regarding common health
problems and other disorders including diabetes (Kumar
et al. 2006a), cancer and palliative care (Shaikh et al.
2008), helicobacter pylori infection (Ahmed et al. 2009),
tuberculosis (Rizvi and Hussain 2001; Shah et al. 2003;
Shehzadi et al. 2005; Vandan et al. 2008, 2009), acute
respiratory infections (Igbal et al. 1997), acute diarrhea
(Patwari et al. 1991), malaria (Kamat 2001), sexually
transmitted infections (Khandwalla et al. 2006), AIDS
(Dobe 1995) and preventing tetanus (Dabas et al. 2005;
Kumar et al. 2006b). These studies demonstrate that a high
percentage of GPs in Pakistan and India lack sufficient
knowledge regarding diagnosis and management of these
diseases. Only one study has assessed diagnostic practices
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for autism among health care professionals; an Indian study
that included 165 psychiatrists, 95 psychologists, and 677
pediatricians distributed educational packets about autism
to the pediatricians who responded to the survey. This
study reported that professionals perceived autism as a rare
disorder and that most did not consider language distur-
bances central to the diagnosis of autism. About 80% of
participants reported that the diagnosis of autism is difficult
(Daley and Sigman 2002). A pilot study in Singapore, a
more developed South Asian country, reported that most of
the GPs lack sufficient knowledge regarding childhood
developmental and behavioral disorders (Lian et al. 2003).
However, to the best of our knowledge, there have not been
any studies that systematically evaluate the knowledge and
practices of GPs regarding ASDs in Pakistan or in any
other developing countries in South Asia. Autism diagnosis
is frequently missed in some developing countries in South
Asia, including Pakistan, due to a lack of knowledge
regarding its etiology and diagnostic criteria among health
professionals (Kalra et al. 2005; Singhi and Malhi 2001).
Improving knowledge among health professionals regard-
ing autism is an essential component of research infra-
structure in developing countries that would enable
implementation of effective autism surveillance and
research programs. Therefore, in this research we aimed to
assess the knowledge and attitudes of GPs regarding ASDs
in Karachi, the most populated city in Pakistan. Since
several developing countries in South Asia follow a similar
system of medical education (e.g., India, Pakistan, Ban-
gladesh, Sri Lanka) and have similar infrastructure for
health research, we believe our study findings may shed
light regarding knowledge, attitude and practices of GPs
regarding autism, an essential component of research
infrastructure for autism in these South Asian countries.

Methods
Participants and Design

We conducted a cross-sectional survey of 348 GPs in
Karachi, Pakistan during June—August 2007. Pakistan is a
developing country with a population of approximately 181
million (Population Reference Bureau 2009). According to
the World Bank, Pakistan ranks 26th in terms of Gross
Domestic Product (GDP) and belongs to lower- middle
income developing country (World Bank 2008). The health
budget was 3.9% of GDP in 2004 (World Health Organi-
zation 2005). Karachi is the largest metropolitan city in
Pakistan with a population of nearly 14.5 million during
the study period.

In order to practice medicine in Pakistan, physicians
must be certified and licensed by the Pakistan Medical and
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Dental Council (PMDC), the national regulatory organi-
zation for medical education that sets standards for basic
and higher qualifications in Medicine and Dentistry (Khan
2004). A total of 116,009 working physicians were regis-
tered in Pakistan during the study period of which 49009
were registered in Sindh province (Pakistan Medical and
Dental Council 2009b), where Karachi is located.

For the sampling frame, we used the Mediguide: Com-
prehensive Medical Directory 5th Issue (Medi Publica-
tions: House of Medical Publications 2006) that lists 5,849
general practitioners for the city of Karachi.

Field work for this study was coordinated at Aga Khan
University (AKU). The initial sampling focused on GPs
practicing within a 30-min driving distance from AKU.
Our goal was to recruit 384 practitioners. The initial dis-
tance was increased to ensure that we met our enrollment
goal. Additionally, we sampled from private clinics and
large government and private hospitals.

GPs with an MBBS (Bachelor of Medicine, Bachelor of
Surgery) degree in Karachi, who were registered with
Mediguide and provided verbal consent, were considered
for this study. Physicians who worked in a military can-
tonment or military hospital, practiced as homeopathic
practitioners, and had medical degrees to qualify them as
medical specialists were not included in this study. All
study participants (n = 348) were personally interviewed
by the study coordinator and a team of research assistants
selected from a pool of AKU and Dow Medical College
students.

Sample Size and Power

The sample size calculation for this research was based on
an estimation of the proportion of GPs in Karachi who are
aware of ASDs. In order to estimate the proportion of GPs
who are knowledgeable about ASDs within a margin of
error of 5% with 95% confidence, we needed to interview
about n = 384 GPs. The actual number of GPs interviewed
for this study was 348. However, our post-hoc power
analysis showed that this sample size was sufficient to
detect significant observed odds ratios reported here with a
power of at least 80%.

Procedure

A questionnaire was developed with four main sections.
The first section asked about the demographics of the
participating GPs, including age, sex, average number of
patients seen weekly, average time spent for each patient,
place/institution of medical training, number of years since
graduation, number of years engaged in clinical practice,
and whether they have heard of “autism.” Questions in the
second section asked about sources of GPs’ knowledge of

ASDs. At the beginning of the second section, if the GP
indicated they had never heard of “autism,” the interviewer
provided a brief description of autism. If the GP was still
unaware of autism after the explanation, the interviewer
did not continue the administration of the rest of the
questionnaire.

The third section collected information about GPs’
attitudes toward the care of autistic children. The last
section contained questions regarding physicians’ prac-
tices, such as administration of diagnostic tests and their
referral process to appropriate specialists.

As medical education in Pakistan is delivered in Eng-
lish, the questionnaire was administered in English. To
account for the differences between spoken English in
Pakistan and the US, the questionnaire was pilot-tested
with two Pakistani physicians who worked in the US. The
pilot testing provided an opportunity to establish concep-
tual clarification, cultural congruence, and receive recom-
mendations for feasibility of administration.

The data were doubly entered using paper forms and
compared with the first entry such that discrepancies were
resolved.

Descriptive statistics were used to characterize GPs who
participated in this survey. The proportion of GPs who
reported knowledge about autism was estimated. Inde-
pendent two-sample #-tests were used to assess the asso-
ciation between ASD knowledge (Knowledgeable vs. not
Knowledgeable) and continuous variables. Finally, logistic
regression was used to identify factors associated with
knowledge about autism among the GPs in Karachi.
Unadjusted and adjusted odds ratios (OR) and their cor-
responding 95% confidence intervals (CI) were calculated.
The criterion for keeping factors in the multivariable
analysis was set at a p-value of less than 0.05. All data
analyses were performed with the Statistical Package for
the Social Sciences (SPSS) 17.0 (SPSS Inc. 2009).

Results

A total of 348 GPs were interviewed. Of these, 16 GPs did
not answer the main outcome variable: self-reported
knowledge about autism. Therefore, a total of 332 GPs are
included in this analysis. The mean age of GPs was
41.08 years, and about 67% of GPs were male. The aver-
age number of years since graduation was 16 years and the
average number of years of practice was 14 years. Other
summary characteristics of GPs are provided in Table 1.
Out of the 332 GPs analyzed, only 148 (44.6%) reported
that they had heard of “autism.” Among those who had
heard of “autism,” the reported sources of knowledge
included the following: 45.5% from medical school train-
ing, 50.0% from medical journals, 53.4% from the media,
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Table 1 General characteristics of physicians surveyed (n = 332)

Variable Subjects (%)
Gender
Male 224 (67.5)
Female 108 (32.5)
Age group (years)
<30 78 (24.8)
3040 83 (26.5)
>40 153 (48.7)
Birth place
Karachi 178 (53.6)
Other* 154 (46.4)
Type of medical school
Public 310 (93.4)
Private 22 (6.6)
Medical schools
Dow Medical College (DMC) 105 (31.6)
Sindh Medical College 85 (25.6)
Liaquat Medical College 42 (12.7)
Chandka Medical College 25 (7.5)
Baqai Medical College 10 (3.0)
Other** 65 (19.6)
Graduation years group (years)
<5 83 (25.1)
5-10 56 (16.9)
10-15 33 (10.0)
>15 159 (48.0)
Practice years group (years)
<5 113 (34.2)
5-10 49 (14.8)
10-15 39 (11.8)
>15 129 (39.2)

Average number of patients per hour [Mean (SD***)] 5.70 (5.69)

* Cities other than Karachi; ** Aga Khan University, Hyderabad
Medical College, Jamshoro Medical College, King Edward Medical
College, Larkana Medical College, LUMHS, LUMZ”), Punjab
Medical College, Qaid-e-Azam Medical College, Sir Syed University
of Engineering and Technology, Ukraine, St. Petersburg, University
of Damascus, Bhawalpur Medical College, Bolan Medical College,
Ayyub Medical College, Barnaul State Medical College, Chittagong
Medical College, Hamdard Medical College, Ziauddin Medical
University, and three graduates from other countries; *** SD standard
deviation

and 5.6% from other organizations including pharmaceu-
tical companies.

There was no significant difference by gender in relation
to self-reported knowledge about autism: 43.8% for male
versus 46.3% for female, (OR = 1.10; 95% CI: 0.69, 1.75).
Physicians who were younger (age < 30) were more likely
to report knowledge about autism (OR = 3.0; 95% CI:
1.71, 5.31). Physicians who obtained their first Medical
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Degree in the last 5 years were more likely to report
knowledge about autism (OR = 2.56; 95% CI: 1.48, 4.42).
Those who graduated from a private medical school were
more likely to self-report knowledge about autism
(OR = 2.29; 95% CI. 0.94, 5.63; p-value = 0.06). In
addition, GPs who had psychology and/or pediatrics
training during their ward rotation in medical school were
more likely to report knowledge about autism as compared
to the physicians who had neither of these rotations
(OR = 2.35; 95% CI: 1.62, 3.96) (Table 2).

About 42% of those who reported having knowledge of
autism also indicated working knowledge of autism in their
practice (n = 62). Table 3 summarizes data concerning the
knowledge and attitudes of GPs who claimed to have
working knowledge of autism.

Discussion

ASDs affect millions of children in the world. Although the
etiology of ASDs is not completely understood, early
diagnosis of ASDs is important because it facilitates early
intervention that has demonstrated improved educational
and behavioral outcomes, including social, cognitive and
communication functions (Fombonne 2005; Rapin 1997).
Globally, pediatricians and GPs could have an important
role in early diagnosis of autism (Committee on Children
with Disabilities 2001; Barbaresi et al. 2006; Heidgerken
et al. 2005; Johnson et al. 2007; Rhoades et al. 2007;
Ashwell 2009). In most developing countries, including
those in South Asia, GPs are often the only line of contact
between the patient and the health care system and hence,
may be responsible for the initial ASD diagnosis (Barbaresi
et al. 2006; Kochanek 1991; Rauf and Saeed 2007; World
Health Organization 2009) Therefore, development and
implementation of any effective autism surveillance pro-
grams in these countries will require knowledgeable GPs as
an essential component of the infrastructure that would
enable effective and efficient ASD case identification.
Our data support that GPs in Karachi are deficient in
their knowledge regarding autism. In fact, in our survey,
more than half of GPs in Karachi (55.4%) reported that
they had never heard of “autism.” About 42% of those who
self-reported knowledge about autism (less than 20% of the
total surveyed) indicated having a working knowledge of
autism in their practice (n = 62). When these GPs were
asked whether they agree with a true statement, “Autistic
children show detachment from their parents,” most of the
GPs (61%) agreed. However, when asked whether they
agree with a false statement, “Autism is more prevalent
among higher socioeconomic classes,” only 35.4% dis-
agreed, 8.0% strongly disagreed, and 17.7% remained
undecided. Similarly, when asked whether they agree with
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Table 2 Factors associated with self reported knowledge about autism (n = 332)

Variables Knowledge about Autism QOdds ratio CI* (95%)

(Unadjusted) for Odds ratio
Yes No

Gender (%)**
Male 98 (43.8) 126 (56.2) 1.10 (0.69, 1.75)
Female 50 (46.3) 58 (53.7)

Age group
<30 years 48 (61.5) 30 (38.5) 3.01 (1.71, 5.31)
30-40 years 37 (44.6) 46 (55.4) 1.51 (0.87, 2.62)
>40 years 53 (34.6) 100 (65.4) Ref.

Birth place
Karachi 91 (51.1) 87 (48.9) 1.78 (1.47, 2.76)
Other*** 57 (37.0) 97 (63.0)

Graduation years group
<5 50(60.2) 33 (39.8) 2.56 (1.48, 4.42)
5-10 27 (48.2) 29 (51.8) 1.57 (0.85, 2.91)
10-15 12 (36.4) 21 (63.6) 0.96 (0.44, 2.11)
>15 59 (37.1) 100 (62.9) Ref.

Practice years group
<5 64 (56.6) 49 (43.4) 243 (1.45, 4.09)
5-10 25 (51.0) 24 (49.0) 1.94 (0.99, 3.78)
10-15 13 (33.3) 26 (66.7) 0.93 (0.43, 1.99)
>15 45 (34.9) 84 (65.1) Ref.

Type of medical school
Public 134 (43.2) 176 (56.8) 2.29 (0.93, 5.63)
Private 14 (63.5) 8 (36.5) Ref.

Ward rotation during medical school
Psychology or Pediatrics 86 (57.0) 65 (43.0) 2.35 (1.62, 3.96)
Other**** 62 (34.3) 119 (65.7) Ref.

* Confidence interval, ** Row percent, *** Other: Not Karachi, **** Other: Not Pediatrics or Psychology

the statement, “Autism is more prevalent among higher
educational classes,” only 37.0% disagreed, 9.6% strongly
disagreed, and 20.9% remained undecided. This reported
knowledge is contrary to recent epidemiological research
findings that autism is prevalent among all socioeconomic
and educational classes (Volkmar et al. 1997). Further-
more, only 27.4% disagreed, 9.8% strongly disagreed, and
29.0% remained undecided when asked if they agree with
the statement, “Autism is a precursor for schizophrenia.”
These views reflect the description of autistic children by
the American Psychiatric Association in 1952 and 1968
(Volkmar et al. 1997). Findings in recent research show
that patients with schizophrenia are significantly less likely
to show symptoms of autism disorder (Konstantareas and
Hewitt 2001). Interestingly, 16.1% strongly agreed and
29.0% agreed with the false statement, “Autism in children
is mostly attributable to neglect in early childhood by
parents.” This view reflects an outdated theory introduced
by Kanner in 1943. Most recent studies suggest that autism
is a multi-factorial disorder, perhaps a result of both

genetic and environmental factors. Therefore, autism can-
not be simply explained by cold parental interaction and
neglect in childhood (Johnson et al. 2007; Volkmar et al.
1997). Finally, only 26.7% disagreed and 18.3% strongly
disagreed with the false statement, “Autism is prevent-
able.” A similar survey conducted at the University of
Florida to assess the knowledge and beliefs about autism
among 111 health professionals, including 20 pediatricians,
8 family practitioners, 18 psychiatrists, 5 neurologists, 9
speech pathologists, 16 clinical psychologists, and 35 other
medical doctors or professionals (PhD, MS) working for
the Center for Autism and Related Disabilities, reported
that family practitioners’, pediatricians’ and neurologists’
belief patterns are consistent with outdated knowledge
about autism. For example, the family practitioners, pedi-
atricians, and neurologists were more likely to agree that
autism occurs among higher socioeconomic and higher
educational classes. Furthermore, primary health care
providers were significantly more likely to attribute the
causes of autism to parenting factors and parental
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Table 3 Knowledge and attitude of the physicians towards autism (n = 62)

Question

Number (%)

Strongly ~ Agree Undecided Disagree Strongly

agree disagree
Autistic children show detachment from their parents 19 (30.6) 21 (33.9) 4 (6.4) 10 (16.2) 8 (12.9)
Autism is more prevalent in higher socioeconomic classes 9 (14.6) 13 (21.0) 11 (17.7) 24 (38.7) 5 (8.0)
Autism is more prevalent in higher educational classes 5(8.1) 1524.2) 13 (21.00) 23 (37.1) 6(9.6)
Autistic children are not affectionate 6099 14229 6.8 26 (42.7) 9 (14.6)
Autism is precursor for schizophrenia 5(8.2) 1524.6) 18(29.5) 17279 6(9.8)
It is hard to distinguish between autism and schizophrenia 9(4.5) 7@1.3) 8(129) 31 (50.0) 7 (11.3)
I have high level of accuracy in diagnosing autism spectrum disorders 4(6.5) 17 (27.9) 1524.6) 22 (36.1) 349
Autism in children is mostly attributed to neglect in early childhood parenting 10 (16.2) 18 (29.0) 4 (6.4) 17 (27.4) 13 (21.0)
Children tend to psychologically mature and grow out of autism 4(64) 16 (25.8) 12 (19.4) 22355 8(12.9)
In your opinion should autistic children receive special education? 24 (38.7) 26 (419) 2 (3.3) 60.7) 464
Do you think autism holds a social stigma in this community? 13 (21.0) 25 (40.3) 8(129) 13 (21.0)0 3 (4.8)
Do you believe that diagnosing a child with autism will lead to discrimination against 6 (9. 7) 25 (40.3) 3 (4.8) 20 (32.2) 8 (12.9)

the child?

In general there is a negative opinion towards children diagnosed with autism? 11 (17.8) 35 (56.4) 4 (6.4) 10 (16.2) 2 (3.2)
Parents in Karachi Pakistan tend to think their children are at risk of autism 0(0.00) 9 (14.5) 9 (14.5) 28 (45.2) 16 (25.8)
Autism is preventable 8 (13.3) 15(25.0) 10 (16.7) 16 (26.7) 11 (18.3)

psychopathology compared to specialists, psychiatrists, and
speech pathologists (Heidgerken et al. 2005). To the best of
our knowledge, we are the first to study knowledge of GPs
related to ASDs in South Asian developing countries with a
specific focus on Pakistan. However, a similar study has
been conducted to assess knowledge of GPs regarding
attention deficit hyperactivity disorder (ADHD) and
learning disorder (LD) in Pakistan. This study reports that
only 13.7% of GPs have sufficient knowledge to effectively
screen for ADHD and none of the GPs are adequately
familiar with the established risk factors and clinical
symptoms of LD (Jawaid et al. 2008). Another study from
Singapore evaluated the knowledge of GPs regarding
childhood developmental and behavioral disorders and
reported that only 37% of GPs achieved a passing (score of
at least 75%) grade (Lian et al. 2003). Other studies from
South Asia including Pakistan reported that a significant
portion of GPs in South Asia lack sufficient knowledge and
skills regarding diagnosis or management of common
health issues, such as acute respiratory infections or
tuberculosis (Ahmed et al. 2009; Aziz et al. 2006; Dabas
et al. 2005; Dobe 1995; Kamat 2001; Kumar et al. 2006a,
b; Patwari et al. 1991; Rizvi and Hussain 2001; Roy et al.
2005; Shah et al. 2003; Shaikh et al. 2008; Shehzadi et al.
2005; Uddin et al. 2008; Vandan et al. 2008, 2009). The
data presented in this paper support that GPs in Pakistan
are lacking important knowledge about autism and perhaps
other diseases. Until GPs in Pakistan are knowledgeable
about autism, significant ASD research progress cannot be
expected.
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Medical School Curriculum

Our survey revealed that only 12.9% of the GPs in Pakistan
had psychiatry training and 44.1% had pediatrics training
during ward rotations. Moreover, the GPs who had psy-
chology and/or pediatrics training during ward rotations in
medical school were more likely to report knowledge about
autism as compared to those who had neither of these
rotations (OR = 2.35; 95% CI: 1.62, 3.96). Among GPs
who had heard about “autism,” only 45.5% reported that
medical school was the source of their knowledge about
autism. Shah et al. (2003) conducted a similar study in the
United Kingdom to assess the effect of training during the
medical school on medical students’ knowledge regarding
autism. The study reported inadequate knowledge of senior
medical students about autism and recommended that more
emphasis be placed on teaching medical students about
autism (Shah et al. 2003). The referral of ASD cases has
increased after such educational intervention (Krishna-
murthy 2008). A study conducted to assess the satisfaction
of medical students in three public medical colleges in
Karachi has shown that more than half of the senior
medical students were not satisfied with the knowledge and
skills gained in courses, including Behavioral Sciences and
Pediatrics (Aziz et al. 2006).

All this evidence suggests that most GPs in Pakistan do
not receive adequate training in child and adult psychiatry
and neurology (Baig et al. 2006; Gadit 2008; Usman 2009;
Wasay 2003). Psychiatry training is an important component
of the medical curriculum (Walton and Gelder 1999).
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However, there are only about 300 psychiatrists and 85
consultant neurologists in Pakistan, for a population of over
174 million. This shortage of psychiatrists and neurologists
in Pakistan may have an impact on the quality of medical
education received in both private and public medical
schools and the knowledge and practice of GPs regarding
autism (Gadit 2006, 2007; Usman 2009). Herzig (2003)
developed a new psychiatry curriculum to enable Malawi’s
medical students (Central Africa) to address mental health
issues and, as a result, observed an improved performance
among medical doctors in promoting mental and behavioral
health (Herzig 2003). Promoting psychiatric, pediatrics and
neurology education, with an emphasis on training in general
psychiatry, child psychiatry, and neurology in medical
school curricula, might help improve the knowledge of GPs
regarding autism (Gadit 2007; Herzig 2003; Walton and
Gelder 1999). Some private medical schools in Pakistan have
recognized the importance of structured training in Psychi-
atry (Gadit 2007) and included this training in their under-
graduate medical curriculum with the resources available.
Health research training is also an important component
of medical education that could help to develop critical
thinking and inquiry based learning through research (Khan
et al. 2006). Khan et al. (2009) conducted a study to
evaluate the knowledge and attitudes of 339 residents and
70 interns towards research at Aga Khan University and
identified poor level of knowledge towards research among
both medical students and residents (Khan et al. 2009).
Other investigations have concluded that there is only
minimal research infrastructure in a majority of the medical
schools in India (Deo 2008). As there have been significant
advancements in various medical fields including autism in
recent years, it appears that amending medical schools’
curricula and engaging medical students with research is an
important strategy to improve knowledge and attitude of
GPs toward autism in developing countries. Medical edu-
cation institutions in Pakistan and India train a large
number of GPs in South Asia and many of them continue
their professional career in the United States (1,500 med-
ical graduates enter residency training in US annually),
Canada, the United Kingdom and several other western
countries. However, in most of the medical schools in these
developing countries, the medical curriculum has not been
changed or updated to reflect new advancements in the
understanding and management of ASD and conducting
autism research (Aziz et al. 2006; Elahi et al. 1985; Naqvi
1997; Shafqat and Zaidi 2007; Supe and Burdick 2006;
Talati and Pappas 2006; Sood and Adkoli 2000). Medical
schools should review and evaluate their curricula period-
ically, develop effective programs to improve the knowl-
edge and skills of medical professionals regarding autism.
This cannot be achieved without evaluating existing
training materials and developing a robust curriculum

regarding autism and catering them to related clinical and
epidemiological health research.

Private and Public Medical Schools

Sixty-three medical institutions in the public and private
sector in Pakistan are recognized by the PMDC. Among
those, 36 are private and 27 belong to the public sector
(Pakistan Medical and Dental Council 2009a). Aga Khan
University Medical College (AKU-MC) was established in
1983 as Pakistan’s first private university. AKU aims to
maintain international standards in its medical education
programs while focusing on health issues relevant to the
national health needs. AKU periodically have their edu-
cational and research programs reviewed by experts in the
US, Canada, other developed countries, and Pakistan. In
our study, 93.4% of GPs graduated from public universities
and only 6.6% graduated from private universities. Though
marginally significant, those who graduated from a private
medical school were more likely to self-report knowledge
about autism (OR =2.29; 95% CI. 0.937, 5.63;
p-value = 0.06). This difference could be attributed to the
lack of significant change over the years in the training at
public medical schools despite transformations in disease
patterns, new findings in the field, and the health care needs
of the community in Pakistan (Aziz et al. 2006; Naqvi
1997). Conversely, the curricula at private universities
have been periodically reviewed and updated. Evidence
shows graduates from private universities have done better
in their professional and board exams in both Pakistan and
the US (Gadit et al. 2008).

Continuing Medical Education

Our study revealed that GPs who are younger, graduated in
recent years, and have less experience are more likely to
report knowledge about autism. Furthermore, among the
GPs who reported knowledge about autism, only 12.8%
reported symposia or seminars as their source of knowl-
edge about autism. Professional isolation of older GPs
might be a contributing factor to their lack of knowledge of
autism as they may be cut off from the teaching environ-
ment and may not have comparable opportunities to con-
sult with their colleagues (Goulet et al. 2005). Countries
like Canada and the UK have mandatory continuing med-
ical education (CME) programs with competency assur-
ance systems aimed at ensuring high quality and acceptable
performance in practice to provide lifelong learning for
physicians (Duffy and Holmboe 2006; Rauf and Saeed
2007). Continuing educational programs could be helpful
in raising awareness about autism in developing countries.
This can be achieved by conducting seminars or special
courses and workshops throughout the country.
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The evidence presented here highlights a lack of infra-
structure for autism research in Pakistan. Knowledgeable
GPs play an important role in the identification of ASD
cases in Pakistan. Since GPs in Pakistan lack sufficient
knowledge about ASD, it is imperative that the GPs are
trained regarding ASD. This can be achieved through
development and delivery of ASD educational material in
medical school curricula as well as providing continuing
medical education regarding ASD to the practicing physi-
cians including the GPs. There are a limited number of
physicians in Pakistan with formal ASD training. Private
medical universities such as AKU have faculty with formal
training in ASDs and could serve as the training center for
ASDs in Pakistan as well as some other countries in the
region. The government medical schools can benefit from
the private medical schools by promoting collaborations
with ASD experts available in the private medical schools.
We believe short- and long-term ASD training will
potentially lead to increased ASD knowledge among
medical graduates as well as practicing GPs, necessarily
improving diagnosis, management and research produc-
tivity related to autism in the region.

This is the first study regarding ASDs in a South Asian
developing country, Pakistan, demonstrating a significant
gap in the current state of the knowledge, attitude and
practice of GPs in Pakistan regarding ASDs. This gap not
only implies systemic problems in the practice and delivery
of health care services by GPs in Pakistan, but also suggests
that they may not be able to effectively contribute to the
creation of domestic knowledge and insight into ASDs in
Pakistan through systematic hypothesis driven clinical and
epidemiological research. It also suggests that systematic
research training programs are needed to establish an evi-
dence-based platform for continued research and practice in
the country as it relates to different aspects of ASDs.

Since several developing countries in South Asia follow
a similar system of medical education (e.g., India, Pakistan,
Bangladesh, Sri Lanka), we believe our study findings may
be generalized to other countries in the region. With no
information about knowledge and practice of health care
providers regarding autism, the research infrastructure for
autism will remain underdeveloped in South Asia. We
recommend systematic evaluation of knowledge of GPs in
these countries as part of an effort to develop research
infrastructure for autism in other developing South Asian
countries.

Human Subject Review
We obtained IRB approvals from Michigan State Univer-
sity (MSU), Aga Khan University (AKU), and The Uni-

versity of Texas Health Science Center at Houston
(UTHSC-H).
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Limitations

As described in our sampling strategy it is possible that the
sample selected for this study may not represent a random
sample from all GPs practicing in Karachi. In addition, the
results of our study may have been influenced by sampling
bias due to selection of GPs who agreed to participate in
this study. Furthermore, this study was based on self-
reported knowledge about autism. Several questions in this
study (e.g., sources of information) may have been affected
by recall bias due to a significant length of time since the
graduation of the practitioners.

Conclusions

Our study identifies knowledge deficits concerning autism
etiology and diagnosis among GPs practicing in Karachi,
Pakistan. The lack of knowledge and unawareness among
GPs not only affects the early diagnosis of autism and
intervention but also suggests that GPs and other health
professionals would not be able to effectively contribute to
autism surveillance. Despite differences in knowledge of
GPs trained in private medical schools as compared to the
public sector in Pakistan, both private and public schools
would benefit from developing robust curricula regarding
autism, to enable the physicians to effectively contribute to
autism research and surveillance.

Continuing medical education and continuing reassess-
ment and certification of medical faculty and health prac-
titioners may help to increase knowledge and improve
standard practices of GPs. Specifically, we advocate addi-
tional training in ASDs as well as developing a policy to
promote healthcare providers’ knowledge of autism and
health research in Pakistan in order to ensure early diag-
nosis and identification of ASD cases to develop an
effective autism surveillance program.

Further research will be required to evaluate the
knowledge of health professionals regarding autism and the
impact of GPs knowledge and attitude on diagnosis and
intervention in other developing countries.

Acknowledgments We would like to acknowledge the generous
support of the Department of Psychiatry at Aga Khan University
(AKU) during the data collection period. Specifically, we would like
to acknowledge the support provided by Dr. Murad Moosa Khan and
Dr. Ehsan Ullah Syed for providing office space and supervising the
project coordinator during his stay on the AKU campus. This project
could not have been completed without the assistance of our local
data collection team Aziez Ahmed, Hassan Bashir, Abdul Latif Bikak,
Mediha Igbal, Muntazir Hussain, Samia Hussain, Faraz Karim, Abdul
Shahid Sattar, Nabeel Siddiqui, and Shunaiber Tauhid. We
acknowledge partial financial support provided by Epidemiology
department and College of Human Medicine at Michigan State
University. Also, we acknowledge the support provided by



J Autism Dev Disord (2011) 41:465-474

473

Dr. Manouchehr Ardjomand-Hessabi and Ms. Kari Bloom in the
Biostatistics/Epidemiology/Research Design (BERD) Core of the
Center for Clinical and Translational Sciences (CCTS) for this pro-
ject. CCTS is mainly funded by NIH CTSA grant (UL1 RR024148),
awarded to the UTHSC-Houston in 2006.

References

Ahmed, S., Salih, M., Jafri, W., Ali Shah, H., & Hamid, S. (2009).
Helicobacter pylori infection: Approach of primary care physi-
cians in a developing country. BMC Gastroenterology, 9, 23.

Akhtar, T., & Khan, A. J. (2000). Health research capacity in Pakistan
(A country report prepared for the WHO and COHRED Regional
Consultation on Health Research for Development). Andean and
Caribbean Network for Research in Health Policy and Systems.
Retrieved March 19, 2010, from: http://www.revmed.unal.
edu.co/red/prioridad/health%20research%?20resources%20in%
20pakistan.pdf.

Ashwell, G. (2009). Autism and Asperger’s syndrome. InnovAiT, 2,
651-656.

Aziz, A., Kazi, A., Jahangeer, A., & Fatmi, Z. (2006). Knowledge and
skills in community oriented medical education (COME) self-
ratings of medical undergraduates in Karachi. The Journal of the
Pakistan Medical Association, 56, 313-317.

Baig, L. A., Akram, D. S., & Ali, S. K. (2006). Development of the
community-oriented medical education curriculum of Pakistan:
A case report on the national initiative on curriculum develop-
ment. Education for Health: Change in Learning and Practice,
19, 223-228.

Barbaresi, W. J., Katusic, S. K., & Voigt, R. G. (2006). Autism: A
review of the state of the science for pediatric primary health
care clinicians. Archives of Pediatrics Adolescent Medicine, 160,
1167-1175.

Centers for Disease Control and Prevention (CDC). (2007). Preva-
lence of autism spectrum disorders-autism and developmental
disabilities monitoring network, 14 sites, United States, 2002.
Morbidity and Mortality Weekly Report (MMWR), 56, 12-28.

Committee on Children With Disabilities. (2001). The pediatrician’s
role in the diagnosis and management of autistic spectrum
disorder in children. Pediatrics, 107, 1221-1226.

Dabas, P., Agarwal, C. M., Kumar, R., Taneja, D. K., Ingle, G. K., &
Saha, R. (2005). Knowledge of general public and health
professionals about tetanus immunization. Indian Journal of
Pediatrics, 72, 1035-1037.

Daley, T. C., & Sigman, M. D. (2002). Diagnostic conceptualization
of autism among indian psychiatrists, psychologists, and pedi-
atricians. Journal of Autism and Developmental Disorders, 32,
13-23.

Deo, M. G. (2008). Undergraduate medical students’ research in
India. Journal of Postgraduate Medicine, 54, 176—179.

Dobe, M. (1995). Awareness on AIDS among health care profes-
sionals. Indian Journal of Public Health, 39, 105-108.

Dodani, S., & LaPorte, R. E. (2008). Ways to strengthen research
capacity in developing countries: Effectiveness of a research
training workshop in Pakistan. Public Health, 122, 578-587.

Dufty, F. D., & Holmboe, E. S. (2006). Self-assessment in lifelong
learning and improving performance in practice: Physician know
thyself. JAMA: The Journal of the American Medical Associa-
tion, 296, 1137-1139.

Elahi, F., Siddiqui, M. G., & Jafarey, N. A. (1985). A retrospective
look at the medical curriculum. Journal of the Pakistan Medical
Association, 35, 85-92.

Fombonne, E. (2005). Epidemiology of autistic disorder and other
pervasive developmental disorders. Journal of Clinical Psychi-
atry, 66(Suppl 10), 3-8.

Gadit, A. A. (2006). Medical system: Need for appraisal and
suggestions. Journal of the College of Physicians and Surgeons,
16, 681.

Gadit, A. A. (2007). Psychiatry in Pakistan: 1947-2006: A new
balance sheet. Journal of the Pakistan Medical Association, 57,
453-463.

Gadit, A. A. (2008). Research qualifications in medicine: What is the
importance? Journal of the Pakistan Medical Association, 58,
93-94.

Gadit, A. A., Shiwani, M. H., & Abbasi, Y. (2008). Safe medical
practice in Pakistan: Are we prepared to adopt a path? Journal of
the Pakistan Medical Association, 58, 145-147.

Goulet, F., Jacques, A., & Gagnon, R. (2005). An innovative
approach to remedial continuing medical education,
1992-2002. Academic Medicine, 80, 533-540.

Heidgerken, A. D., Geftken, G., Modi, A., & Frakey, L. (2005). A
survey of autism knowledge in a health care setting. Journal of
Autism and Developmental Disorders, 35, 323-330.

Herzig, H. (2003). Teaching psychiatry in poor countries: Priorities
and needs. A description of how mental health is taught to
medical students in Malawi, Central Africa. Education for
Health (Abingdon.), 16, 32-39.

Hyder, A. A., Akhter, T., & Qayyum, A. (2003). Capacity develop-
ment for health research in Pakistan: The effects of doctoral
training. Health Policy and Planning, 18, 338-343.

Igbal, I, Pervez, S., & Baig, S. (1997). Management of children with
acute respiratory infections (ARI) by general practitioners in
Multan—An observational study. Journal of the Pakistan
Medical Association, 47, 24-28.

Jawaid, A., Zafar, A. M., Naveed, A., Sheikh, S., Waheed, S., Zafar,
M. A, et al. (2008). Knowledge of primary paediatric care
providers regarding attention deficit hyperactivity disorder and
learning disorder: A study from Pakistan. Singapore Medical
Journal, 49, 985-993.

Johnson, C. P., Myers, S. M., & The Council on Children with
Disabilities. (2007). Identification and evaluation of children
with autism spectrum disorders. Pediatrics, 120, 1183-1215.

Kalra, V., Seth, R., & Sapra, S. (2005). Autism—Experiences in a
tertiary care hospital. Indian Journal of Pediatrics, 72, 227-230.

Kamat, V. R. (2001). Private practitioners and their role in the
resurgence of malaria in Mumbai (Bombay) and Navi Mumbai
(New Bombay), India: Serving the affected or aiding an
epidemic? Social Science and Medicine, 52, 885-909.

Khan, A. J. (2004). Scope of medical colleges in private sector.
Journal of Ayub Medical College, Abbottabad, 16, 1-3.

Khan, H., Khan, S., & Igbal, A. (2009). Knowledge, attitudes and
practices around health research: The perspective of physicians-
in-training in Pakistan. BMC Medical Education, 9, 46.

Khan, H., Khawaja, M., Waheed, A., Rauf, M., & Fatmi, Z. (2006).
Knowledge and attitudes about health research amongst a group
of Pakistani medical students. BMC Medical Education, 6, 54.

Khandwalla, H. E., Luby, S., & Rehman, S. (2006). Knowledge,
attitudes and practices regarding sexually transmitted infections
among general practitioners and medical specialists in Karachi,
Pakistan. Journal of Pakistan Medical Association, 56, S31-S33.

Kochanek, T. T. (1991). The role of the physician in early
intervention screening for infants and toddlers. Rhode Island
Medical Journal, 74, 275-280.

Konstantareas, M. M., & Hewitt, T. (2001). Autistic disorder and
schizophrenia: Diagnostic overlaps. Journal of Autism and
Developmental Disorders, 31, 19-28.

@ Springer


http://www.revmed.unal.edu.co/red/prioridad/health%20research%20resources%20in%20pakistan.pdf
http://www.revmed.unal.edu.co/red/prioridad/health%20research%20resources%20in%20pakistan.pdf
http://www.revmed.unal.edu.co/red/prioridad/health%20research%20resources%20in%20pakistan.pdf

474

J Autism Dev Disord (2011) 41:465-474

Krishnamurthy, V. (2008). A clinical experience of autism in India.
Journal of Developmental and Behavioral Pediatrics, 29,
331-333.

Kumar, D., Bajaj, S., & Mehrotra, R. (2006a). Knowledge, attitude
and practice of complementary and alternative medicines for
diabetes. Public Health, 120, 705-711.

Kumar, R., Taneja, D. K., Dabas, P., & Ingle, G. K. (2006b). Practices
and knowledge regarding prevention of tetanus among doctors in
Delhi. Asia-Pacific Journal of Public Health, 18, 30-32.

Lian, W. B., Ho, S. K., Yeo, C. L., & Ho, L. Y. (2003). General
practitioners’ knowledge on childhood developmental and
behavioural disorders. Singapore Medical Journal, 44, 397-403.

Medi Publications: House of Medical Publications. (2006). Medi-
guide: Comprehensive medical directory (2004-2005) (5th ed.).
Karachi, Pakistan: S. M. S. Yunus.

Naqvi, A. S. (1997). Problems of medical education in Pakistan.
Journal of Pakistan Medical Association, 47, 267-269.

Pakistan Medical and Dental Council. (2009a). Medical institutions in
public & private sector in Pakistan. Pakistan Medical and Dental
Council. Retrieved March 19, 2010, from: http://dev.plexu
shosting.com/PMDC/AboutUs/RecognizedMedicalDentalColleges/
tabid/109/Default.aspx.

Pakistan Medical and Dental Council. (2009b). Total number of
doctors (M.B.B.S) in Pakistan. Pakistan Medical and Dental
Council. Retrieved March 19, 2010, from: http://dev.plexu
shosting.com/PMDC/Statistics/tabid/103/Default.aspx.

Patwari, A. K., Anand, V., Kumar, H., Aneja, S., & Mullick, D.
(1991). Knowledge and perceptions of residents regarding case
management of acute diarrhea. Indian Pediatrics, 28, 887-892.

Population Reference Bureau. (2009). 2009 World Population Data
Sheet. Population Reference Bureau. Retrieved March 19, 2010,
from: http://www.prb.org/pdf09/09wpds_eng.pdf.

Rapin, I. (1997). Autism. The New England Journal of Medicine, 337,
97-104.

Rauf, M. A, & Saeed, A. B. (2007). Competency assurance of general
practitioners-role of regulatory authority. Journal of the Pakistan
Medical Association, 57, 573-574.

Rhoades, R. A., Scarpa, A., & Salley, B. (2007). The importance of
physician knowledge of autism spectrum disorder: Results of a
parent survey. BMC Pediatrics, 7, 37.

Rizvi, N., & Hussain, M. (2001). Survey of knowledge about
tuberculosis amongst family physicians. Journal of the Pakistan
Medical Association, 51, 333-337.

Roy, S. K., Roy, S. K., Bagchi, S., Bajpayee, A., Pal, R., & Biswas, R.
(2005). Study of KAP of the private medical practitioners about
national disease control programmes. Indian Journal of Public
Health, 49, 256-257.

Shafqat, S., & Zaidi, A. K. (2007). Pakistani physicians and the
repatriation equation. The New England Journal of Medicine,
356, 442-443.

Shah, S. K., Sadiq, H., Khalil, M., Noor, A., Rasheed, G., Shah, S. M.,
et al. (2003). Do private doctors follow national guidelines for
managing pulmonary tuberculosis in Pakistan? Eastern Medi-
terranean Health Journal, 9, 776-788.

Shaikh, A. J., Khokhar, N. A., Raza, S., Kumar, S., Haider, G.,
Haider, A. G, et al. (2008). Knowledge, attitude and practices of
non-oncologist physicians regarding cancer and palliative care:
A multi-center study from Pakistan. Asian Pacific Journal of
Cancer Prevention, 9, 581-584.

@ Springer

Shehzadi, R., Irfan, M., Zohra, T., Khan, J. A., & Hussain, S. F.
(2005). Knowledge regarding management of tuberculosis
among general practitioners in northern areas of Pakistan.
Journal of the Pakistan Medical Association, 55, 174-176.

Singhi, P., & Malhi, P. (2001). Clinical and neurodevelopmental
profile of young children with autism. Indian Pediatrics, 38,
384-390.

Sood, R., & Adkoli, B. V. (2000). Medical education in Indiatprob-
lems and prospects. Journal, Indian Academy of Clinical
Medicine, 1, 210-212.

SPSS Inc. (2009). Statistical Package for the Social Sciences (SPSS),
Software Statistics 17.0.1 for Windows (Version 17.0.1). SPSS
Inc.

Supe, A., & Burdick, W. P. (2006). Challenges and issues in medical
education in India. Academic Medicine, 81, 1076-1080.

Talati, J. J., & Pappas, G. (2006). Migration, medical education, and
health care: A view from Pakistan. Academic Medicine, 81, S55—
S62.

Uddin, M. T., Islam, M. N., & Uddin, M. J. (2008). A survey on
knowledge of nutrition of physicians in Bangladesh: Evidence
from Sylhet data. South East Asian Journal of Medical
Education, 2, 14-117.

Usman, U. (2009). International issues: Neurology training in
Pakistan: My experience as a neurology resident. Neurology,
72, e58-e60.

U.S.Census Bureau. (2009). Demographic Indicators International
Data Base (IDB) (Pakistan). U.S. Census Bureau. Retrieved May
08, 2009, from: http://www.census.gov/ipc/www/idb/country.
php.

Vandan, N., Ali, M., Prasad, R., & Kuroiwa, C. (2008). Physicians’
knowledge regarding the recommended anti-tuberculosis pre-
scribed medication regimen: A cross-sectional survey from
Lucknow, India. The Southeast Asian Journal of Tropical
Medicine and Public Health, 39, 1072-1075.

Vandan, N., Ali, M., Prasad, R., & Kuroiwa, C. (2009). Assessment of
doctors’ knowledge regarding tuberculosis management in
Lucknow, India: A public-private sector comparison. Public
Health, 123, 484-489.

Volkmar, F. R., Klin, A., & Cohen, D. J. (1997). Diagnosis and
classification of autism and related conditions: consensus and
issues. In D. J. Cohen & F. R. Volkmar (Eds.), Handbook of
autism and pervasive developmental disorders (2nd ed.,
pp. 5-40). New York: Wiley.

Walton, H., & Gelder, M. (1999). Core curriculum in psychiatry for
medical students. Medical Education, 33, 204-211.

Wasay, M. (2003). Neurological care in Pakistan: Actions are needed.
Journal of the Pakistan Medical Association, 53, 576.

World Bank. (2008). World Bank’s Data Group. World Bank (Quick
Reference Tables). Retrieved March 22, 2010, from: http://web.
worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,
contentMDK:20399244 ~ menuPK:1504474 ~ pagePK:64133
150 ~ piPK:64133175 ~ theSitePK:239419,00.html.

World Health Organization. (2005). Mental Health Atlas 2005.
(revised edition ed.) Geneva, Switzerland. World Health
Organization.

World Health Organization. (2009). Mental health in primary care.
World Health Organization. Retrieved February 11, 2009, from:
http://www.euro.who.int/ MENTALHEALTH/TOPICS/2009082
5_1.


http://dev.plexushosting.com/PMDC/AboutUs/RecognizedMedicalDentalColleges/tabid/109/Default.aspx
http://dev.plexushosting.com/PMDC/AboutUs/RecognizedMedicalDentalColleges/tabid/109/Default.aspx
http://dev.plexushosting.com/PMDC/AboutUs/RecognizedMedicalDentalColleges/tabid/109/Default.aspx
http://dev.plexushosting.com/PMDC/Statistics/tabid/103/Default.aspx
http://dev.plexushosting.com/PMDC/Statistics/tabid/103/Default.aspx
http://www.prb.org/pdf09/09wpds_eng.pdf
http://www.census.gov/ipc/www/idb/country.php
http://www.census.gov/ipc/www/idb/country.php
http://web.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20399244~menuPK:1504474~pagePK:64133150~piPK:64133175~theSitePK:239419,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20399244~menuPK:1504474~pagePK:64133150~piPK:64133175~theSitePK:239419,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20399244~menuPK:1504474~pagePK:64133150~piPK:64133175~theSitePK:239419,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20399244~menuPK:1504474~pagePK:64133150~piPK:64133175~theSitePK:239419,00.html
http://www.euro.who.int/MENTALHEALTH/TOPICS/20090825_1
http://www.euro.who.int/MENTALHEALTH/TOPICS/20090825_1

	Knowledge and Attitude of General Practitioners Regarding Autism in Karachi, Pakistan
	Abstract
	Methods
	Participants and Design
	Sample Size and Power
	Procedure

	Results
	Discussion
	Medical School Curriculum
	Private and Public Medical Schools
	Continuing Medical Education
	Human Subject Review
	Limitations

	Conclusions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


