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ABSTRACT
Autism spectrum disorders (ASDs) present particular problems for diagnosis, encompassing as they do 
communication diffi culties, learning diffi culties, social awkwardness, and severe disability, as well as some 
strengths and special skills (such as perfect pitch or artistic abilities). Hence ASDs have proven diffi cult 
to standardise, and evidence-based medicine (EBM) advocates deplore the absence of clean randomised 
control trial data for different approaches. This study explores the extent to which the drive for stan-
dardisation and statistical approaches to clinical medicine infl uence the ways paediatricians diagnose and 
treat ASDs. To this end, we interviewed nine paediatricians in private practice using a face-to-face, semi-
structured approach. Three primary themes emerged from the interview data. First the essentially tacit, 
experiential nature of diagnosing autism, second the necessity of tinkering with and adapting existing 
diagnostic tools to particular patients and circumstances, and third, the infl uence of social constraints on 
the clinical encounter. This study demonstrates that the process of diagnosis and treatment recommenda-
tion involves constant negotiation between clinical experience, the evidence, and the family’s social situ-
ation. Furthermore, we fi nd that statistical and EBM approaches are used most often at the margins of 
the clinical encounter to diagnose outlier patients, rather than the typical patient these approaches claim 
to describe.
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INTRODUCTION

The American Psychiatric Association is 

currently embroiled in an argument, both 

within its ranks and in the wider public domain, 

over the boundaries of autism. The Association 

is in the midst of revising its compendious 

Diagnostic and Statistical Manual, the authori-

tative and widely used classifi cation system for 

mental health disorders, in preparation for its fi fth 

edition. It proposes to roll Asperger’s syndrome, 

the diagnosis of choice for high-functioning, high 

profi le individuals like designer Temple Grandin 

and artist Stephen Wiltshire, into a more general 

rubric, part of the autism spectrum, rather than 

leave it as a separate, special form of autism. The 

current version of the DSM-IV-TR lists fi ve 

kinds of autism: autistic disorder, Asperger’s dis-

order, Rett’s disorder, childhood disintegrative 

disorders, and pervasive developmental disorder 

not otherwise specifi ed (PDD-NOS). The psy-

chiatrists embroiled in the DSM debate disagree 

about the evidence for classifying Asperger’s as a 
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and activities refer to ‘infl exible adherence to 

non-functional routines’ (such as lining-up toys 

and then throwing a tantrum when the line is 

interfered with), stereotyped body movements 

(such as hand fl apping or rocking the body), and 

‘preoccupation with parts or sensory qualities of 

objects’ (such as the sound an object makes, or 

squinting while holding an object up to one’s 

eyes; Ozonoff et al. 2005:523).

Autistic presentation in the clinic is thus 

highly idiosyncratic, and represents particular 

problems for diagnosis. The sheer heterogeneity of 

ASDs in terms of causes, age of onset, manifes-

tation of symptoms, outcome and comorbidity 

with other disorders, means that the application 

of this label is broad and thus leads to indetermi-

nate medical defi nitions of this disorder amongst 

practitioners (Bumiller 2008). There is a concern 

that some children diagnosed with an ASD have 

been misdiagnosed (Romanczyk et al. 1994). 

Unlike more straightforward childhood disor-

ders like asthma or allergy, ASDs lack a biological 

marker or a set of pathology tests to aid in this 

diagnostic process. Hence the paediatrician can-

not send off blood samples or use physiological 

measures like heart-rate to verify their intuitions 

about a particular child. Currently, diagnosis is 

based on the child’s developmental history, the 

presence or absence of observed behaviours, and 

ruling-out other medical conditions. A diagnosis 

can only be made once symptoms are frank, and 

suffi cient data has been gathered on the behav-

ioural symptoms exhibited by the child across 

at least two observational settings (Williams and 

Brayne 2006).

Overall then, ASDs are diffi cult to categorise. 

These classifi catory problems are made more 

complex again by the wide variety of assessment 

approaches and diagnostic tools used amongst 

professionals. These include the autism diag-

nostic observation schedule (ADOS), the child-

hood autism rating scale (CARS) and the autism 

 diagnostic interview-revised (ADI-R). While the 

separate syndrome, arguing that research points 

to the continuity of high-functioning autism 

with the extreme impairment found at the other 

end of the scale1. This claim is contested both 

by other psychiatrists and paediatricians, and 

by the advocates for the neuro-diversity move-

ment, who claim Asperger’s as a positive identity 

rather than a defi ciency, and oppose its assimila-

tion into a spectrum disorder (see Baron-Cohen 

2009; Grinker 2010; Hamilton 2010).

We draw attention to this DSM controversy 

not because we propose to take one side or other 

in the debate, but because it gives a strong fl avour 

of the biomedical uncertainty that surrounds 

autism spectrum disorders (ASDs) more gener-

ally. Autism has widely variable symptoms which 

manifest differently in each individual, in highly 

unpredictable combinations (Grinker 2007). 

The autism spectrum encompasses communica-

tion diffi culties, learning diffi culties, social awk-

wardness, and severe disability problems that are 

sometimes combined with extraordinary abili-

ties like those of Grandin and Wiltshire. The cur-

rent version of the DSM-IV-TR defi nes autistic 

conditions as:

Characterized by severe and pervasive impair-
ment in several areas of development: recipro-
cal social interaction skills, communication 
skills, or the presence of stereotyped behav-
iours, interests, activities … These disorders 
are evident in the fi rst years of life and are 
often associated with some degree of Mental 
Retardation. (American Psychiatric Association 
2000)

Social impairments might include poor eye 

contact, uncommunicative gestures, a lack of 

friends. Communication impairments might 

involve a delay in or absence of (spoken)  language, 

or repetitious or imitative use of language, as 

with echolalia for example, where the child 

repeats another’s utterances without  reference to 

their meaning. Stereotyped behaviours, interests 

1 http://www.dsm5.org/proposedrevisions/pages/default.aspx (accessed 21 May 2010).
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the medical investigation of ASDs (Cass et al. 
2006; Shattuck and Grosse 2007).

In short, these commentators blame the messi-

ness of autism spectrum diagnosis on the absence 

of what counts as gold standard evidence, within 

the hierarchy set out by the evidence-based 

medicine (EBM) movement. EBM is essentially 

a strategy to standardise clinical practice, a move-

ment which has been extremely infl uential in 

medical education and in health administration 

over the last 20 years, in part because it facilitates 

cost containment and simplifi es state decision-

making about the subsidisation of particular 

drugs and treatments. A commonly quoted def-

inition in the literature describes EBM as ‘the 

conscientious, explicit, and judicious use of cur-

rent best evidence in making decisions about 

the care of individual patients’ (Sackett and 

Rosenberg 1995). EBM aims to optimise diag-

nosis and treatment through the use of statistical 

evidence for the effectiveness and effi ciency of 

particular clinical interventions, measured ide-

ally by randomised control trials. It promotes an 

epidemiological, population statistical approach 

to health and illness in the clinic, rather than the 

pathology–physiology approach historically asso-

ciated with clinical case medicine and physician 

practice. Timmermans and Kolker summarise 

the assumptions about hierarchies of evidence at 

work in the EBM movement.

An understanding of pathophysiology is neces-
sary but insuffi cient for the practice of clinical 
medicine. All pathophysiological inferences 
should be subordinated to the question of 
whether diagnostic or therapeutic interven-
tions have been proven to be effective in sound 
empirical studies. (Timmermans and Kolker 
2004:183)

Evidence-based medicine is most commonly 

disseminated through clinical practice guidelines 

and standardised tools, and through diagnos-

tic databases like the Cochrane Collaboration. 

The rational behind such databases is that clini-

cians can check the RCT evidence for particular 

DSM aids the clinician in determining whether 

the patient is on the autism spectrum, the diag-

nostic tools produce a standardised score ‘that 

measures severity and numbers of symptoms’ 

(Grinker 2007:161). The ADOS takes approxi-

mately forty minutes to administer and consists 

of various activities that allow the clinician to 

interact with the patient and observe social and 

communication behaviours (Grinker 2007). In 

contrast, the ADI-R consists of a standardised 

interview with the parent or caregiver (Rutter 
et al. 2010), focusing on aspects of developmental 

history, language and communication, recipro-

cal social interactions, and repetitive, restricted, 

and stereotyped behaviours and interests. These 

domains are coded based on ‘highly standard-

ized procedures’ (Rutter et al. 2010). The CARS 

consists of a rating scale of behaviours associated 

with autism and ‘measures the severity of a child’s 

autism by comparing a child’s behaviour to that 

of non-autistic children in fi fteen different areas’ 

(Baker 2004:8). This brief outline of diagnostic 

tools only begins to capture the sheer variety in 

the ‘standardised’ approaches to this disorder’s 

assessment. There are at least 30 other diagnostic 

and treatment tools to be found in the fi eld.

This heterogeneity is understood as a cause 

for concern among clinicians and professional 

medical bodies. It is frequently explained as the 

result of a lack of good, randomised controlled 

trial (RCT) evidence, supporting diagnostic 

techniques and the effectiveness of treatment 

interventions (Mesibov et al. 2006; Williams 

and Brayne 2006). The guidelines and tools used 

in the diagnosis of ASDs are based on what is 

considered weaker evidence, case–control stud-

ies and case series, which do not have the same 

statistical validity and reliability as RCTs in the 

current medical hierarchy of evidence. This 

has prompted calls from medical bodies, such 

as the Royal Australasian College of Physicians 

(RACP), for a ‘consensus approach to the 

diagnosis of ASDs’ (Silove et al. 2008). Other 

commentators have stressed the importance of 

taking a rational and standardised approach to 
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stated intentions. This is certainly Timmermans 

and Berg’s (2003) fi ndings, based on their 

empirical investigations of the impact of EBM 

on paediatric residents in a US hospital. They 

found that while most clinicians in their study 

were actively engaged with various EBM instru-

ments, they did not necessarily submit to the 

tools, but ‘actively and deliberately make the 

guidelines work for them’ (Timmermans and 

Berg 2003:70). They further note:

For all those involved, the guideline is not a 
goal in itself but a means, acted upon in terms 
of their own aims and the local constraints 
structuring the situation in which the guide-
line happens to be placed. (Timmermans and 
Berg 2003:70)

Clinicians use EBM not to practice ‘better’ 

science but, more pragmatically, to ‘fi gure out 

what kind of evidence might be appropriate in 

dealing with patients’ (Timmermans and Berg 

2003:165).

Nevertheless, they found that the introduc-

tion of standardisation tools into the clinical 

encounter was not neutral, but rather ‘mutually 

transforming’. Doctors used statistical evidence 

neither as a substitute for nor an extension of 

clinical experience and judgement, but in a dia-

logue where each modifi ed the other. In par-

ticular Timmermans and Berg (2003) found that 

doctors ‘tinker’ with protocols to make them 

workable in practice, better suited to this par-
ticular patient with these particular problems and 

needs, rather than the probabilistic, statistical rep-

resentation of a patient implicit in the guidelines. 

Their study thus breaks down the dichotomies 

set up in the EBM literature between the objec-

tive rationality created by tools and the creative 

instability of clinical experience and judgement. 

As Bowker and Star (1999) demonstrate in their 

more general study of classifi catory practices, 

objective standards are necessarily modifi ed and 

negotiated in practice because ‘people do not do 

the ideal job, but the doable job’ (Bowker and 

Star 1999:24).

diagnoses and interventions, and hence bring 

such statistical knowledge to bear on their diag-

nosis and treatment of the patient before them 

in the surgery. Thus, for its advocates, EBM 

is understood as ‘a process by which clinicians 

translate clinical information needs into answer-

able questions, track down answers to those needs 

as effi ciently and effectively as possible using the 

best evidence available, apply the information to 

patients and evaluate their performance’ (Sackett 
et al. 1997 in Phillips et al. 1999:163).

Timmermans and Berg’s (2003) examination 

of the political, ethical and practical aspects of the 

standardisation of healthcare provides an excel-

lent platform from which to explore professionals’ 

ambivalent attitude towards EBM. Of particular 

interest to this study is their examination of the 

standardisation of clinical behaviour, conducted 

through in-depth interviews, participant obser-

vation, and documentary analysis. This research 

stresses the often creative and pragmatic way that 

clinicians interact with clinical guidelines and 

standardised tools to satisfy and advance their 

own ‘professional trajectories’ (Timmermans and 

Berg 2003:70). To what extent has this drive 

for standardisation and statistical approaches to 

clinical medicine infl uenced the ways paediatri-

cians diagnose and treat autism? This question is 

posed in the study we present here. We set out to 

fi nd if the EBM approach had made signifi cant 

inroads into everyday clinical practice around 

ASDs. Autism is a telling case study here because 

of its sheer symptomatic variability, its associa-

tions with both genius and extreme impairment, 

its lack of an agreed biological marker or physical 

test, and, as we shall see, because of its complex 

entanglement with issues of family, capacity to 

cope. From one point of view it might appear in 

great need of improved standardisation, as some 

of the clinical commentators argue, but from 

another it might suggest the limits of standar-

disation, a residue of particularity that cannot be 

entirely eliminated from the clinical encounter.

Moreover, we are aware that, once on the 

ground, EBM may not function according to its 
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were recruited using two different approaches. 

The fi rst involved the publication of a recruit-

ment notice in the Royal Australasian College 

of Physicians’ (Paediatrics and Child Health 

Division) e-bulletin. The second involved a 

recruitment letter posted to 22 paediatricians 

within the Sydney area.

In total, nine private practice paediatricians 

participated in a 25–40 minute semi-structured 

interview in 2009. Interviews were conducted 

face-to-face in the paediatrician’s place of work. 

Each interview was audio-taped and then tran-

scribed verbatim. The number of years of expe-

rience practicing as a paediatrician ranged from 

9 to 34. In fact, two clear groups were iden-

tifi ed. Four participants had 16 years or less 

experience, and fi ve participants had 30 years 

or more experience. This spread of experience 

points to different educational backgrounds and 

knowledge with regard to autism, for two key 

reasons. First, autism was only classifi ed as a dis-

tinct disorder in 1980 in the DSM-III; and sec-

ond, the ascendancy of epidemiology as the key 

to diagnosis only began in the late 1980s. Thus, 

clinicians with 30 or more years of experience, 

whose training and initial practice precedes the 

EBM movement, may be expected to have very 

different responses to clinicians educated and 

trained during the EBM movement.

The interviews explored: the process of diag-

nosing and treating ASDs within paediatric pri-

vate practice; how clinical guidelines, tools and 

evidence are used in diagnosis and treatment; 

the benefi ts and challenges of the guidelines, 

tools and evidence within clinical practice; and 

clinicians’ understandings of EBM within the 

Australian and paediatric contexts.

Coding of the interviews was performed man-

ually. Thematic headings were established after 

preliminary readings of the interview transcripts, 

and data was then sorted according to these pre-

established codes. Where possible, quantitative 

data was calculated to provide information about 

trends in clinicians’ views. For example, responses 

to questions in which clinicians listed common 

So standards appear to lead a double-life: their 

function in theory, at the level of programmatic 

intention, and their function in practice, once 

they encounter the stickiness and obduracy of 

actual clinical encounters. Considering the dif-

fi culty of applying EBM to the diagnosis and 

treatment of ASDs, it seems logical to assume 

that much tinkering with the diagnostic tools 

and guidelines occurs, and likewise that particular 

experience may supersede the use of EBM and 

its instruments. However, sociological investiga-

tions of the subtleties and complexities involved 

in the clinical encounter when dealing with a 

heterogeneous disorder such as autism are scarce 

(see Rafalovich 2005).

This study does not endeavour to point out 

that the medical practice of diagnosing and 

treating ASDs lacks something; that if it were a 

truly ‘scientifi c’ practice one would see coher-

ence, consensus and uniformity. Instead, it seeks 

to understand the incoherencies, complexities, 

and uncertainties faced by paediatricians in the 

clinic, and how these inform medical knowledge 

and practice. Furthermore, this study focuses on 

understanding the ways in which paediatricians 

reconcile the tensions between EBM approaches 

and the complexities surrounding ASDs. As Berg 

and Mol (1998) so aptly state: ‘medicine doesn’t 

fail to meet the standards: the standards fail to 

meet reality’.

METHODS
This study is based on interviews with private 

practice paediatricians who diagnose and treat 

children with autism in Sydney, Australia. Our 

study took helpful methodological guidance 

from Timmermans and Angell’s (2001) examina-

tion of paediatric residents’ use of EBM, particu-

larly the way they identify different approaches 

to doing EBM. We took their interview questions 

as a starting point for designing the interview 

schedule for this study, although our study does 

not in any sense replicate theirs.

After ethics approval was secured from the 

Human Research Ethics Committee, clinicians 
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being ‘old and grey’ (that is, having decades of 

experience behind you) meant that they were 

better equipped to diagnose subtler forms of 

ASDs, due to a heightened ‘sixth sense’. One cli-

nician stated:

I do not use things like ... the ADOS; that’s not 
my cup of tea; to me, it is a clinical diagnosis, 
and of course, being old and grey, one can pick 
these things, because when you see lots and lots 
and lots of children, full-blown autism is not a 
diffi cult diagnosis. The more subtle ones, the 
Asperger’s – not quite that clear-cut – but in 
some respects, the combination of speech and 
language issues, socialisation issues, repetitive 
behaviours; it’s not too diffi cult to say well, this 
child fi ts into an ASD category, and then you 
just mentally classify is this severe, is this mod-
erate or is this mild, is it just Asperger’s ...

The less experienced clinicians also stressed 

the superiority of clinical experience:

Well, I still think clinical diagnosis is the most 
important thing. I mean, I had access to all 
those tools when I started and yet, 10 years 
down the track I would actually prefer to go in 
there with no tools and 10 years of experience 
rather than all the tools and no experience. It’s 
that whole pattern recognition where they talk 
about expertise is being able to recognise pat-
terns and it’s just getting out there doing it and 
seeing lots of it; and that to me is more impor-
tant than the standardised tools.

Each of these quotes demonstrates the tacit 

nature of this ‘gut feeling’ knowledge. Phrases such 

as ‘one can just pick these things,’ ‘you just men-

tally classify,’ and ‘expertise is being able to rec-

ognise patterns’, illustrate Wegner’s (1998) view 

of the experiential nature of the clinical encoun-

ter. These ‘gut feeling’ judgements are based on 

subtle cues, well-tuned sensitivities, embodied 

understandings, and recognisable intuitions that 

have been built up by diagnosing ‘lots and lots of 

children’ and ‘just getting out there doing it and 

seeing lots of it.’ The nature of this knowledge 

treatment interventions or diagnostic approaches 

were tallied. In doing so, we were able to distin-

guish salient themes and practices amongst the 

clinicians interviewed.

FINDINGS
Three primary themes emerged from the inter-

view data. First the essentially tacit, experiential 

nature of diagnosing autism, second the necessity 

of tinkering with and adapting existing diagnos-

tic tools to particular patients and circumstances, 

and third, the infl uence of social constraints on 

the clinical encounter, including on technical 

aspects of diagnosis and prescribed treatment. We 

will deal with these themes in turn.

The role of the tacit and the 
experiential in diagnosis
The clinicians indicated that the complexi-

ties and uncertainties surrounding diagnosis are 

sometimes addressed using standardised tools and 

guidelines, but mostly are managed using knowl-

edge gained over many years of experience. 

This experiential form of knowledge is referred 

to throughout the interviews as a ‘gut feeling’ 

or a ‘sixth sense’. While it is diffi cult to accu-

rately gauge what this ‘gut feeling’ entails due 

to the tacit nature of such knowledge, Wegner 

(1998:47) provides some insight into the experi-

ential nuances involved in clinical practice:

... implicit relations, tacit conventions, subtle 
cues, untold rules of thumb, recognizable intu-
itions, specifi c perceptions, well-tuned sensi-
tivities, embodied understandings, underlying 
assumptions and shared world views.

This aspect of diagnosis was discussed by 

clinicians in two key ways: the importance of 

observation, interaction and a ‘gut feeling’, and 

consensus among clinicians that the ADOS was 

the most useful tool.

Eight of the nine paediatricians ranked clini-

cal experience and observational knowledge as 

the highest diagnostic competencies. Several of 

the more experienced clinicians stressed that 
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equal proportions’. Despite this preference for the 

ADOS, only three clinicians actually claimed 

they used it in the clinical encounter. One clini-

cian offered a possible explanation for this result:

... there’s some evidence for the ADOS ... but 
it’s all based on a diagnosis which is a construct 
and so it’s like ADHD - we’ve got all this evi-
dence but we’ve got this construct that is prob-
ably meaningless, so we’re trying to fi t things 
into little boxes. So how you can have real evi-
dence, I think, is very diffi cult when you really 
don’t have a genuine diagnosis ... because it’s 
a set of symptoms or whatever, so I think it’s 
very diffi cult to have genuine EBM under 
those conditions, until we get a better method, 
or dimensional tool.

This statement could explain the incongru-

ence of many of the clinicians’ responses. While 

the ADOS may be the ‘gold standard’ of evidence 

for ASDs, essentially it is the best out of a bad lot. 

This could also explain why the use of clinical 

judgement, and basing diagnostic decisions on 

clinical experience, is such a common practice 

amongst the clinicians.

The quote above is also interesting as it high-

lights the tension between EBM as the gold stan-

dard and the diffi culty of applying it to the ASD 

patient in the clinical encounter. However, this 

clinician, like Mesibov et al. (2006), illuminates 

the paradox of applying EBM to heterogeneous 

disorders. Despite the fact that ASDs do not fi t 

the epidemiological mould, the medical profes-

sion continues to hope that EBM will develop a 

‘better method or dimensional tool.’ This hope 

persists in spite of explicit explanations, whereby 

ASD is viewed as a ‘construct’ and the potential 

for ‘real’ evidence is questioned. It is interest-

ing that even with the insights this clinician pos-

sesses, the power of EBM persists. This could be 

related to this clinician’s belonging to the less 

experienced group of interviewees, and thus her 

educational background. Educational and train-

ing norms are probably maintained throughout 

the physician’s career. Thus, this clinician was 

depends upon the paediatrician learning the 

subtleties of interaction in the clinical encoun-

ter and recognising a pattern of symptoms. This 

type of knowledge is very diffi cult (and prob-

ably impossible) to standardise and make explicit. 

In particular, standardised approaches are diffi -

cult to apply to the relational dynamic evident 

among these practitioners. Autism is above all a 
disorder of social interaction, where the child fails 

to engage with others through self-expression, 

communication, empathy, play and the give and 

take of social belonging. Diagnosis thus involves 

relational assessments, where the doctor gauges 

the child’s capacity to exchange meaningfully 

with him/herself. The statistical approach of 

EBM simply does not apply to the intersubjec-

tive dynamics in play here.

Seven of the nine clinicians believed that the 

ADOS was the most effective/rigorous/accu-

rate tool available to them in the diagnosis of 

ASDs. The ADOS stresses the importance of 

a lengthy observation of and interaction with 

the child (in comparison to other tools), which 

in turn allows more fl exibility in the diagnos-

tic process by drawing on the experience and 

judgement of the clinician (Grinker 2007). One 

of four modules of the ADOS is administered to 

the patient based upon their expressive language 

level and age (Lord et al. 2010). In light of clini-

cians’ responses regarding the centrality of inter-

action and ‘gut feeling’ in the diagnostic process, 

this attitude towards the ADOS is not surprising. 

One clinician stated:

ADOS has been shown to be a much more 
accurate tool than the CARS because it 
involves observation and history taking and 
other aspects of interaction with a child, and 
it’s much longer ... ADOS seems to be able to 
sort out [children on the spectrum] that are 
less clear-cut.

This result appears to support Timmermans 

and Berg’s (2003) fi nding that that medical prac-

tice ‘inevitably contain[s] a mixture of [EBM 

and clinical experience], albeit not necessarily in 
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 discussion seemed to establish a clear distinction 

between situations in which clinical experience is 

needed and situations that require the use of tools. 

She stated:

I think in some areas they are very valuable; 
at times I think they can try and oversimplify 
treatment; and I think at times, you’ve got to 
rely on your judgement and experience. But 
there are times when you’re going to fi nd these 
tools very valuable; there are times when you 
feel they are not in the best interest of a patient 
or your judgement.

This quote illuminates the apparent tension 

between EBM and clinical experience. Yet most 

clinicians explained that medical practice was 

an act of negotiating in and between the tools, 

experience, and the patient. This negotiation 

process was justifi ed by the heterogeneity (and 

thus uncertainty) of ASDs and inherent prob-

lems with the tools and guidelines. Thus, the tool 

requires ‘tinkering’ to make it functional in the 

clinical encounter.

Three main problems with the tools/guide-

lines were discussed by the clinicians. First, the 

inconsistencies between the diagnostic guide-

line (DSM-IV) and the tools (such as ADOS): ‘I 

might have a child who meets the ADOS criteria 

but doesn’t quite meet the DSM-IV [criteria].’ 

Second, clinicians discussed problems with the 

language and structure of the DSM-IV and that 

these problems made it diffi cult to apply and use 

in practice. One clinician stated: ‘What I think 

is one of the issues is there is so many different 

terms for the spectrum ... you can get caught 

in the semantics of it.’ Third, clinicians discussed 

the failure of the diagnostic tools to produce a 

defi nitive diagnosis of an ASD:

... like today, this little boy actually did really 
well, and I’m thinking has he or hasn’t he got 
the diagnosis of PDD(NOS) but then, as soon 
as I stopped and he wasn’t getting my atten-
tion, he’s spinning in circles and holding the 

educated and trained when EBM was an impor-

tant part of the curriculum.

The strategic use of guidelines: 
Adaptation and tinkering
Most of the clinicians indicated that ASD is not 

diffi cult to diagnose if the child exhibits obvi-

ous symptoms. One clinician stated: ‘The diag-

nosis is pretty straight forward ... some of [the 

patients] are so obvious that the woman across 

the road could diagnose them.’ In such circum-

stances, clinicians emphasise that the use of diag-

nostic tools is pointless because it is a waste of 

time and money.

However, there is a clear trend in our data 

indicating that tool use is associated with diffi -

cult or uncertain diagnoses. If, for example, the 

doctor is unsure if the patient had attention defi -

cit hyperactivity disorder (ADHD) or an ASD, or 

perhaps elements of both, tools were often used 

to alleviate this uncertainty. One clinician stated: 

‘I might use an ADOS assessment at three years 

or four years if it’s not a straightforward diag-

nosis.’ Problems of comorbidity are quite com-

mon in ASD, which signifi cantly complicates the 

clinical encounter.

So tools are used when a patient presents with 

symptoms that are hard to (tacitly) classify or tease 

apart from other disorders. This is a particularly 

interesting fi nding: the principles of epidemiology 

(and thus EBM) are based on probability and pop-

ulation statistics, yet it appears EBM is not applied 

to the probable ASD case. Instead, it is used at the 

margins to deal with improbable and ambiguous 

ASD cases. EBM literature searches are also used 

at the margins of the clinical encounter, when 

the physician has exhausted their clinical experi-

ence resources. One of the less experienced clini-

cians stated: ‘I do searches when there’s a reason 

to: when there’s something else going on; when 

there’s a question I don’t know the answer to.’

Another less experienced clinician discussed 

the reasoning behind using or not using the 

tools in the clinical encounter. Interestingly, her 
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Do I practice evidence-based medicine? Well, 
obviously every doctor thinks he [sic] does, 
but the dilemma is that in behavioural medi-
cine it is clear that some people respond to 
certain medications and some don’t; and so 
though the evidence says some don’t, the fact 
is that some do, and my role is to roll through 
certain therapies in an attempt to identify 
whether the patient responds to or benefi ts 
with what I am trying him on; if evidence says 
they don’t respond to x, but if one in ten does 
respond to x, is my patient that one in ten? So, 
I don’t dismiss therapies that are deemed not 
appropriate.

This response indicates, again, the problems 

associated with applying the construct of EBM 

and the ‘gold standard’ to the uncertain fi eld of 

behavioural medicine. The point the clinician 

makes here is that while the evidence may say 

that a certain therapy or medication is ineffec-

tive in nine out of ten children, there is still one 

child that could benefi t. Thus, it is important to 

‘cover all the bases’, by ‘tinkering’ or negotiating 

in and between the tool, clinical experience, and 

the patient. One clinician claimed, in fact, that 

in such circumstances the diagnosis is so com-

plex and uncertain that the diagnostic tools can-

not be used:

There are a group of children who I just think 
have very severe ADHD ... so even the fact 
that they don’t respond to having their name 
called may simply be a concentration issue. 
And then there is another group who I fi nd 
diffi cult again in that older age group where 
anxiety is such a component that what you 
perceive as poor eye contact in fact may be 
severe anxiety; and again if it is combined with 
ADHD I think it is very very diffi cult some-
times to tease those things apart and I’m not 
sure that any of our tools particularly help us 
with ... separating that, either. In some ways it 
doesn’t matter because I think the treatment is 
much the same.

plane up to the corner of his eye, that didn’t 
come out on the ADOS; and I noticed a few 
times as soon as I stop interacting with them 
and they have a bit of free play just completely 
unstructured sometimes I will see things, or 
they will pick all of the cars out of this box and 
then line them all up; and I’ll go mmm!

Furthermore, the tools can altogether miss a 

diagnosis:

There’s really no ideal screening tools ... as 
far as I’m concerned, they all give you some 
help, but none of them is diagnostic as such ... 
it’s not uncommon for me to see kids who’ve 
been through various assessments ... and they 
say ‘this kid hasn’t got autism’, but, in fact, the 
child has autism.

These three problems provide insight into 

why the tools and guidelines are rarely suffi cient 

on their own in the diagnosis of ASDs. Seven of 

the nine clinicians explicitly stated they had one 

or more diffi culties with the tools and guidelines. 

These diffi culties justify the practice of tool ‘tin-

kering’ and highlight that this is an essential prac-

tice if these standardised tools are expected to be 

used in the clinical encounter. Thus, an ideal tool 

for diagnosing ASDs does not exist: ‘medicine 

doesn’t fail to meet the standards: the standards 

fail to meet reality’ (Berg and Mol 1998:10).

The use of EBM in recommending treatment 

for ASDs also requires manipulation and tinker-

ing. Many clinicians indicated they experienced 

diffi culties using the evidence to aid in the rec-

ommendation of treatments. They claimed that 

due to the heterogeneous nature of ASDs, it was 

diffi cult to ‘put in a good study’ (that is, a RCT), 

that there was a ‘genuine lack of evidence’ for 

most of the therapy-based interventions, and 

that ‘there is very limited good research on 

which [treatment] is better and which is more 

appropriate.’ One clinician discussed the evi-

dence tinkering he used in the treatment of his 

patients with an ASD:
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the diagnosis or to help them understand what 

the diagnosis entails:

As far as diagnosis goes, I think, parents like 
some criteria, they like to say they agree and 
its always a nice closure for the parents, this 
isn’t just a gut feeling – or this isn’t the doctor 
just trying to get the money and get me out of 
the offi ce; they want something that says okay, 
this is the real thing, and this will push them 
on to therapies a bit harder and faster if they 
realise there is a defi nite diagnosis; and it’s not 
wishy washy – you have a diagnostic tool and 
you say, okay, tick, tick, tick, this is where we’re 
 heading ... Parents like to have something in 
black and white.

So here standardisation tools are deployed to 

give the clinician leverage with the family and enrol 

their support for treatment, rather than to come to 

a statistically informed diagnosis. They function not 
as tools of rationalisation but rather as a means of reas-
surance and as rhetorical devices. EBM strategies were 

also drawn upon to recommend particular treat-

ments. One clinician claimed she felt it was impor-

tant to keep up-to-date with the ASD treatment 

literature for the sake of the parents, and that it was 

her role to direct parents towards treatments with 

an evidence-base to justify the time and money 

spent on them. She stated:

parents like evidence-based ... they want to 
know what’s best and what’s been proved ... 
they’re going to spend their time and their 
money in a wise fashion, for the better out-
come ... one of our roles is to be able to pro-
vide that evidence-based research in terms of 
therapy.

Third, clinicians stated they will refer patients 

to treatments they do not necessarily believe to 

be effective because the parent expresses interest 

in them, or places pressure on the doctor:

I grew up under the infl uence of certain 
mentors who were sceptical of what those 

Social constraints on diagnosis and 
treatment
This section explores the interactions between 

the situational or social constraints in which 

the paediatrician fi nds him/herself and the 

production of particular diagnoses and treat-

ment recommendations. Many studies have 

examined the social shaping of the medi-

cal world, emphasising that physicians do not 

practice in a scientifi c vacuum (Hester-Moore 

2005; McDonald et al. 2006; Timmermans 

and Angell 2001). For example, Rafalovich’s 

(2005) study shows that clinicians involved in 

the diagnosis and treatment of ADHD are often 

affected by the controversy that surrounds this 

disorder. Our research found that there were 

two main constraints identifi ed by clinicians: 

the parent–paediatrician relationship and the 

impact of government funding.

The parent–paediatrician relationship
The parent2–paediatrician relationship was dis-

cussed by seven clinicians. Two main issues 

were cited as affecting the role of the doctor in 

the clinical encounter: the parents’ emotional 

and fi nancial capacity, and the parents’ agency 

in the treatment process.

Breaking the news to a family that their 

child is affected by autism requires empathy 

and sensitivity. Diagnosis and treatment rec-

ommendations are often modifi ed to bet-

ter suit the family capacity to cope with the 

consequences. This occurs in many ways. First, 

certain diagnostic tools and treatments may 

not be offered or mentioned to the family 

due to their expense. One clinician claimed 

that she believed it would be ‘cruel’ to dis-

cuss early intervention therapy with a low 

socio- economic status family, although she 

recommends such treatments to families with 

adequate fi nancial means.

Second, clinicians sometimes use the diagnos-

tic tools themselves to persuade parents to accept 

2 The term ‘parent’ will be used here for convenience, but it is important to note that not all caregivers are parents.
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Furthermore, several clinicians also  down-play 

the role of the paediatrician in the treatment 

process, simultaneously highlighting the agency 

of the parent(s):

My experience is that, what the doctors say is 
really irrelevant to parents; what happens in 
the real world is the parents are given a diagno-
sis, we do the paper work, try to get as much 
fi nancial help for the family ... and then in 
my case, you refer them to Aspect for the play 
intervention, I refer them to speech therapy; 
and then parents do their own thing, quite 
honestly.

The impact of government funding
In Australia, identifi cation of autism needs to 

be made by a paediatrician, child psychiatrist 

or child psychologist in order for the child to 

be eligible for subsidised services, such as spe-

cial education and funding (Bumiller 2008). 

Four clinicians commented on the implica-

tions of government funding and how this 

affected their recommendations of treat-

ments. One clinician claimed she often rec-

ommended treatments based on therapies she 

could access through the community health 

centre and recommended preschool programs 

based on the funding that could be obtained. 

Another clinician mentioned that despite the 

lack of evidence supporting the effectiveness 

of early intervention programs, she recom-

mended families get the ‘Helping Children 

with Autism Package’ (a government-funded 

initiative) to help meet the costs of treatments 

such as Applied Behavioural Analysis (ABA 

– an intensive early intervention therapy) 

and also recommended the ‘public ABA pro-

gram’ which provides 20 weeks of free ABA. 

Furthermore, one clinician claimed that she 

does not like the drug Risperidone (used to 

treat hyperactivity and aggression) but is often 

forced to prescribe it because ‘it’s the only one 

on the pharmaceutical benefi ts schedule (PBS) 

available to me’. She goes on to state that she 

would prefer to prescribe other drugs (such as 

supportive measures [early intervention ther-
apy] had to offer, and so I’ve always been 
somewhat hesitant about the effectiveness of 
those therapies. So I kind of live with that, 
but I still refer the children, because I think 
they certainly warrant assessment because the 
parents expect them and the parents certainly 
deserve a trial of those therapies, to see what 
outcome there is. 

The other main issue that emerged in the 

parent–paediatrician relationship is the agency of 
the parents in the treatment process. One clinician 

reiterated the importance of the paediatrician 

working with the parent to help them under-

stand the diagnosis and the treatment options. 

He describes his role as a ‘facilitator,’ whereby 

he provides preliminary assistance and then the 

caregiver takes over and makes the important 

decisions as to what treatment approach(es) to 

follow:

I think the role of the paediatrician, and my 
role, is a facilitator, to make the parents aware 
of the diagnosis, or to support their fears if a 
child has that; and then to try and steer them 
in the direction where they can get help; and 
to cut out things if they think it’s not making 
any use; to let them know about things like 
respite care, which they may need if the child is 
extremely demanding and it’s disruptive to the 
whole fabric of family life.

Another clinician highlighted his respect for 

the research and effort put in by parents in fi nd-

ing out about and trialling different treatment 

approaches. This respect was also translated to 

the belief that he had much to learn from these 

parents, and could use their knowledge to better 

his own practice. He stated:

I have two boys who I’ve looked after, whose 
mother has been absolutely fantastic in assess-
ing every facility in the community. I’ve asked 
her ... would she write up a recommendation 
list of what she’s found most helpful.



Sorting out autism spectrum disorders

Volume 20, Issue 1, March 2011 81

H
  

SR
H
  

SR

H
  

SR
H
  

SR

the main relied on their own clinically informed 

embodied experience, their ‘gut-feeling’ capac-

ity to tacitly recognise the particularities of 

autistic presentation and interaction, because 

they had already seen ‘lots of it’. Diagnostic 

tools like the ADOS were only pressed into 

service to sort out cases at the margins of the 

clinical encounter, where paediatricians found 

diffi cult to reconcile anomalies, or sensed issues 

of comorbidity, or where an initial diagnostic 

hypothesis was contradicted by the child’s sub-

sequent development. So while epidemiologi-

cally driven EBM approaches purport to map 

optimum diagnosis and treatment, in our study 

at least it is used to identify outlier cases, those 

at greatest odds with the probable profi le. The 

paediatricians also resorted to evidence-based 

approaches for rhetorical purposes, when they 

needed to persuade sceptical parents of the 

accuracy of the diagnosis or the advisability of a 

particular treatment. Here EBM furnishes evi-

dence to a lay audience, rather than the expert 

clinical audience presumed in the diagnostic 

and treatment tools and databases. They gave 

paediatricians extra scientifi c leverage when 

their experiential knowledge did not carry suf-

fi cient weight with a family unwilling to accept 

a distressing diagnosis or a diffi cult course of 

treatment.

So we can see in the case of nosologically 

complex and contested disorders like those on 

the autism spectrum, guidelines and database 

searches may be used quite differently from the 

way they are used in diagnosing and treating say 

an infectious disease, where aetiology, treatment 

and prognosis hold a comparatively stabile posi-

tion in the array of biomedical classifi cation. 

While our sample is comparatively small, our 

informants were remarkably consistent in their 

descriptions of the strategic and residual uses to 

which they put guidelines and diagnostic tools, 

and their counter-intuitive use of probabilis-

tic data to diagnose outlier cases. We suggest 

that while the process of diagnosing ASDs may 

only be relevant in the ASD context, this study 

Abilify), and in fact does, ‘if [the parents] can 

afford it’. Another clinician made the following 

comment:

... you will see the recommendation is 10 to 
12 hours of direct therapy a week; it seems 
to be a magic fi gure and I think it has prob-
ably come out of the fact that the Americans 
were subsidising 12 hours a week and I think 
that’s become an administrative reality – it has 
become the folklore of what therapy is needed.

These comments provide important insights 

into the social motivations that affect paediatri-

cians in the clinical encounter. These four clini-

cians’ statements illuminate the tensions that are 

created through the government involvement in 

medical practice. Medical judgement and deci-

sion making are not only affected by the medical 

‘facts’ and ‘evidence,’ or what they believe is the 

right medical decision for the patient, but also by 

patterns of government subsidy. Thus, govern-

ment subsidised treatments become the ‘right’ 

treatment options for the patient. The clinician 

responses indicate a concern that treatment 

norms or standards are being created by the gov-

ernment, and are having a signifi cant impact on 

prescribing and recommendation behaviours.

CONCLUSION
We can see from our study that evidence-based 

medicine approaches are positive elements in the 

ASD clinical encounter. However they do not 

function programmatically, in the sense spelt out 

earlier by Timmermans and Kolker (2004:183), 

where:

All pathophysiological inferences should be 
subordinated to the question of whether diag-
nostic or therapeutic interventions have been 
proven to be effective in sound empirical 
studies.

That is, our paediatricians did not use EBM 

searches and guidelines to systematically shape 

their approach to diagnosis. Rather they were 

used strategically and residually. Paediatricians in 



Brydan Sarah Lenne and Catherine Waldby

Volume 20, Issue 1, March 201182

H
  

SR
H
  

SR

H
  

SR
H
  

SR

Lord, C.; Rutter, M.; DiLavore, P. C.; and Risi, 

S. (2010) Autism diagnostic observation schedule 
(ADOS). Available at: http://www.wpspub-

lish.com (Accessed 17 May 2010).

McDonald, R.; Waring, J.; and Harrison, S. 

(2006) ‘Rules, safety and the  narrativisation 

of identity: A hospital operating theatre 

case study’ Sociology of Health and Illness 
28(2):178–202.

Mesibov, G. B.; Fuentes, J.; Prior, M.; and Wing, L. 

(2006) ‘The past decade’ Autism 10(1):7–10.

Ozonoff, S.; Goodlin-Jones, B. L.; and Solomon, 

M. (2005) ‘Evidence-based assessment of 

autism spectrum disorders in children and ado-

lescents’ Journal of Clinical Child and Adolescent 
Psychology 34(3):523–540.

Phillips, P. A.; Kelly, S.; and Best, J. (1999) 

‘Implementing and sustaining evidence-based 

clinical practice in Australia: The evidence 

based clinical practice research  initiative’ 

Journal of Evaluation in Clinical Practice 
5(2):163–168.

Rafalovich, A. (2005) ‘Exploring clinician uncer-

tainty in the diagnosis and treatment of atten-

tion defi cit hyperactivity disorder’ Sociology of 
Health and Illness 27(3):305–323.

Romanczyk, R. G.; Lockshin, S. B.; and Navalta, 

C. (1994) ‘Autism: Differential diagnosis’ in 

Matson, J. L. (ed) Autism in children and adults: 
Etiology, assessment and intervention Brooks/

Cole: Pacifi c Grove, CA, pp. 99–125.

Rutter, M.; LeCouteur, A.; and Lord, C. (2010) 

Autism diagnostic interview, revised (ADI-R). 
Available at: http://www.wpspublish.com 

(Accessed 17 May 2010).

Sackett, D. L.; and Rosenberg, J. A. (1995) ‘The 

need for evidence-based medicine’ Journal of the 
Royal Society of Medicine 88:620–624.

Sackett, D. L.; Richardson, W. S.; Rosenberg, W.; 

and Haynes, R. B. (1997) Evidence based medi-
cine: How to practise and teach EBM. Churchill 

Livingstone: New York.

Shattuck, P. T.; and Grosse, S. D. (2007) ‘Issues 

related to the diagnosis and treatment of 

autism spectrum disorders’ Mental Retardation 
and Developmental Disabilities Research Reviews 
13:129–135.

Silove, N.; Blackmore, R.; Warren, A.; Gibbs, 

V.; and Roberts, J. (2008) A consensus approach 

may have implications for other heterogeneous 

 disorders, such as ADHD and chronic fatigue 

syndrome. Moreover, diffi cult (that is, diffi cult 

to classify or diagnose) patients are encountered 

by medical practitioners on a daily basis, and it 

remains to be seen if here too we fi nd strategic 

and residual uses of EBM.

References
American Psychiatric Association. (2000) 

Diagnostic and statistical manual of mental sis-
orders IV (text revised). American Psychiatric 

Association: Washington, DC.

Baker, K. (2004) Evaluating diagnostic tools in the 
assessment of autism and parental experiences of the 
assessment and diagnostic process. University of 

Western Sydney: Sydney.

Baron-Cohen, S. (2009) ‘The short life of a diag-

nosis’ The New York Times. November 9.
Berg, M.; and Mol, A. (1998) ‘Differences in 

medicine: An introduction’ in Berg, M.; and 

Mol, A. (eds) Differences in medicine. Unravelling 
practices, techniques, and bodies Duke University 

Press: London.

Bowker, G. C.; and Star, S. L. (eds). (1999) Sorting 
things out: Classifi cation and its consequences 
MIT Press: Cambridge, MA.

Bumiller, K. (2008) ‘Quirky citizens: Autism, gen-

der, and reimagining disability’ Signs: Journal of 
Women in Culture and Society 33(4):967–991.

Cass, H.; Sekaran, D.; and Baird, G. (2006) Medical 

investigation of children with autistic spectrum 

disorders. Child: Health, Care and Development 
32(5):521–533.

Grinker, R. R. (2007) Unstrange minds. Remapping 
the world of autism Basic Books: New York.

Grinker, R. R. (2010) ‘Disorder out of chaos’ The 
New York Times. February 10.

Hamilton, J. (2010) Asperger’s offi cially placed 
inside autism spectrum. Available at: http://

www.npr.org/templates/story/story.

php?storyId=123527833 (Accessed 25 

November 2010).

Hester-Moore, J. S. (2005) ‘Handling uncertainty: 

Standard and local practices in the case of 

libido and contraception in evidence-based 

decision-making’ Health Sociology Review 
14(2):174–186.



Sorting out autism spectrum disorders

Volume 20, Issue 1, March 2011 83

H
  

SR
H
  

SR

H
  

SR
H
  

SR

Timmermans, S.; and Kolker, E. (2004) ‘Evidence-

based medicine and the reconfi guration of 

medical knowledge’ Journal of Health and Social 
Behavior 45:177–193.

Wegner, E. (1998) Communities of practice: Learning, 
meaning, identity Cambridge University Press: 

Cambridge.

Williams, J.; and Brayne, C. (2006) ‘Screening 

for autism spectrum disorders. What is the 

 evidence?’ Autism 10, 11–35.

Received 16 August 2010 Accepted 30 November 2010

for the paediatrician’s role in the diagnosis and 
assessment of autism spectrum disorders in Australia 
The Royal Australasian College of Physicians: 

Paediatrics & Child Health Division: Sydney.

Timmermans, S.; and Angell, A. (2001) 

‘ Evidence-based medicine, clinical uncertainty, 

and learning to doctor’ Journal of Health and 
Social Behavior 42(4):342–359.

Timmermans, S.; and Berg, M. (2003) The gold 
standard. The challenge of evidence-based medi-
cine and standardization in health care Temple 

University Press: Philadelphia.

GOVERNMENT INTERVENTION IN RURAL AND REGIONAL AUSTRALIA AND BEYOND
Special issue of Rural Society – Volume 20 Issue 3 

ISBN 978-1-921729-43-0 – June 2011
Editors: Troy Whitford (Charles Sturt University, Wagga Wagga NSW, Australia)

There is ongoing debate surrounding the level of government intervention required to assist rural and regional communities. 
Prior to the Global Financial Crisis, neo-liberal economic ideology dominated not only business but also government 
spending decisions. A rationale developed that markets could best decide what areas would economically grow. 
•  canvassing some of the central arguments for government intervention in rural and regional communities. 
•  applying a national and/or international context using comparative studies. Particular countries of focus will be 

Thailand, Great Britain and the United States. 
•  conducting a comprehensive examination of the Australian approach to rural and regional policy surveyed in a 

historical and contemporary sense. 

http://rsj.e-contentmanagement.com/archives/vol/20/issue/3/marketing/

ENERGY AND RURALITY: SOCIO-HISTORICAL PERSPECTIVES ON CHANGING 
PRODUCTION AND CONSUMPTION 

Special issue of Rural Society – Volume 21 Issue 1 
ISBN 978-1-921729-41-6 – March 2012

Editors: Merrilyn Crichton and Catherine Strong (Charles Sturt University, Wagga Wagga NSW)

Issues around energy are of central concern to people living in rural areas, especially as climate change increasingly 
forces us to ask questions about our energy consumption and needs. Answers to these questions could help to drive 
holistic, equitable and sustainable approaches to energy-related policy. To the frustration of many in public and private 
sectors, there is limited impetus on these matters. This may be partly due to the narrow evidence base and breadth of 
perspective available to policy makers.

http://rsj.e-contentmanagement.com/archives/vol/21/issue/1/marketing/

MEDIATING RURAL AND REGIONAL SOCIETIES
Special issue of Rural Society – Volume 21 Issue 2

ISBN 978-1-921729-49-2 – April 2012
Editors: Margaret Van Heekeren (Charles Sturt University)

Rural Society is calling for papers for a themed issue for 2012 on the topic of mediating rural and regional societies.
Rural and regional landscapes and the societies that live within them have long been represented in varied media 
forms, from the local paper to portrayals in art and fi lm. These representations can take many forms, from matters of 
record to interpretations and even myth. Media representations play a major role in metropolitan and international 
understandings of rural and regional ways of life. The interaction of media with rural societies helps foster relationships 
and allows communities to express their environment in literary, creative and artistic forms.

http://rsj.e-contentmanagement.com/archives/vol/21/issue/2/call/

F O R T H C O M I N G

eContent Management Pty Ltd, PO Box 1027, Maleny QLD 4552, Australia
Tel.: +61-7-5435-2900; Fax. +61-7-5435-2911
subscriptions@e-contentmanagement.com  www.e-contentmanagement.com Content

management
PTY
LTD



Copyright of Health Sociology Review is the property of eContent Management Pty. Ltd. and its content may

not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's express written

permission. However, users may print, download, or email articles for individual use.



Copyright of Health Sociology Review is the property of eContent Management Pty. Ltd. and its content may

not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's express written

permission. However, users may print, download, or email articles for individual use.


