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INTRODUCTION
Many forces have influenced the landscape in which medicine 
is practised. Modern healthcare faces the challenges of rising 
costs, increasing expectations and changing disease patterns. The 
physician may not realise that he has a powerful platform that can 
influence the delivery of healthcare, an area often subconsciously 
delegated to or blamed on healthcare administrators, insurance 
companies, pharmaceutical firms, lawyers, politicians, hospitals 
and even patients.(1) It was estimated that at least 60% of 
healthcare costs are influenced or determined by physicians.(2) 
More astounding is the knowledge that, at least in the United 
States, waste alone may account for 30% of overall healthcare 
costs.(3) In the era of modern diagnostics, we must not undervalue 
clinical skills that are sadly dying and in desperate need of 
resuscitation. Diagnostic tests are necessary, but overutilisation 
can harm both the sick and the healthy. A clear distinction must 
be made between what is done to and for the patient.

An inadequate amount of time spent talking to and clinically 
examining patients is a fundamental flaw in current-day practice, 
despite the crucial contribution of the former to the effective care 
of the patient. Concerns have been raised about the increasing 
global lack of appreciation of bedside clinical skills across 
the continuum, from medical undergraduates to the teaching 
faculty.(4-11)

Notwithstanding all the advances in evaluation diagnostics, 
there is still good evidence that history-taking and examination 
can significantly influence the ability to reach the correct 
final diagnosis. Hampton et al(12) demonstrated that medical 
history produced the final diagnosis in a majority of patients, 
with laboratory investigation providing additive value in only 
one out of 80 consultations. Sandler,(13) in a two-year study 
involving outpatients presenting to a district general hospital in 
the United Kingdom, showed that among patients with chest 
pain, clinical history produced a diagnosis in 90% of patients, 
and routine investigation (mainly chest radiography and 

electrocardiography) and special tests helped with only 3% and 
6% of diagnoses, respectively. Peterson et al(14) demonstrated 
that the correct final diagnosis could be obtained in 76% of 
patients presenting to a primary care clinic with a previously 
undiagnosed condition. Kirch and Schafii compared the accuracy 
of history-taking and examination with diagnostic imaging, using 
autopsy studies of 400 patients as the standard.(15) They found that 
the combination of medical history and physical examination 
was accurate in 70% of the cases, whereas diagnostic imaging 
produced a correct diagnosis in only 35% of cases. Kattah et al(16) 
suggested that a three-step bedside oculomotor examination is 
more sensitive than early diffusion-weighted magnetic resonance 
(MR) imaging in diagnosing stroke in patients presenting with an 
acute vestibular syndrome.

The reliability of clinical signs, particularly in regard to 
cardiac and respiratory examination, has been questioned;(17) 
studies suggested that some commonly taught signs (e.g. tracheal 
position) have very poor reliability(18) or may be misleading in 
suggesting an inherent valvular abnormality.(19) This does not 
negate the function of clinical reasoning and logic of the entire 
process of history-taking and examination. Experienced clinicians 
can discern the emphasis they should place on the positive and 
negative contributions of specific symptom(s) and/or sign(s) when 
elucidating a diagnosis. However, it is important that doctors and 
medical students have knowledge of the reliability and limitations 
of clinical signs. In the formative years of medical education, it 
is particularly relevant to appreciate (at least in retrospect) why 
a particular symptom or sign was helpful (or unhelpful).

It has been further suggested that clinical examination not 
only enables data gathering and information synthesis, but is also 
a vital ritual between the doctor and patient that helps to foster 
trust.(9) Clinicians and administrators dealing with complaints 
from patients will be all too familiar with the commonly heard 
dissatisfaction of not being listened to or examined adequately. 
Students and junior doctors can be motivated to observe, 
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participate and engage in a holistic approach to diagnostics, 
in which the attending physician serves as a role model who 
actively and passively conveys the soft skills of medicine, such 
as communication and medical ethics.

Despite the importance of bedside teaching in imparting a 
variety of clinical skills important for the medical profession, its 
utility is declining from as much as 75% of all clinical training 
in the 1960s to current estimates of 8%–19%.(20) Changing 
demographics of patient admissions to hospitals, increasing 
workload and the meteoric increase in imaging and laboratory 
testing has, in part, been blamed for this decline. In an era of 
electronic medical records, technology allows voluminous data 
to be read before patient encounters. However, this brings with it 
attendant problems, including errors in previous documentation 
(due to ‘cut-and-paste’ technology) and the introduction of a 
new observer bias, where judgement is made even before patient 
encounters. The patient is short-changed of a fresh look at the 
presenting problem and has to deal with the associated potential 
bias of the past, which is almost a Procrustean crime.(21,22) While 
the contribution of medical history or electronic data cannot 
be ignored, despite their shortcomings, it would be helpful to 
enhance technology such that past medical records are used in 
conjunction with clinical methods, rather than replacing them.

The easy availability of diagnostic aids and lack of confidence 
in clinical assessment, as well as the pressure to reduce the time 
required and need to rule out rare presentations, has contributed 
to an over-reliance on investigations. Pappworth(23) cautioned 
against the entity of ‘diagnostic greed’ when he suggested, 
“Overwhelming evidence is not essential for correct diagnosis, 
and the absence of some expected symptom or sign often does 
not invalidate an otherwise reasonable diagnosis”. Medical 
students are taught that ‘common things occur commonly’ but 
are highly influenced by the ‘just to rule out’ mentality in their 
careers. The latter presumably occurs in an increased medico-
legal climate and is a shortcut solution to performing a detailed 
clinical assessment and overcoming uncertainty. A domino or 
cascading effect arises when one ‘ruling-out’ unravels new issues 
that were never the concern of either the patient or attending 
physician. Throughout the entire process, patients are shunted 
between various specialists and the primary issue of concern or 
presenting problem becomes camouflaged. The consequences of 
finding something we never intended to look for has tremendous 
downstream implications and unwritten costs for both the patient 
and healthcare system. There is a tremendous resource, emotional 
(continual mental anguish and apprehension) and financial impact 
on the individual who is undergoing testing. Over the years, the 
emphasis on the fact that rare things can be common but common 
things are never rare has somehow been lost.

In the current practice, it is much easier and less time-
consuming to request computed tomography (CT) than it is to 
convince a patient that he does not need a CT. Doctors pressured 
for time yield to such requests. The ability to see detailed visual 
images as well as its easy availability has led many doctors (as 
well as patients and their relatives) to subscribe to the belief that 
such sophisticated imaging techniques are faultless, precise and 

final, leading to increasing demand.(24) It is not uncommon to 
see CT scans permeating the clinical evaluation algorithm for 
headaches, giddiness and head injuries, even if these are simple 
and uncomplicated with obvious causes or manifestations. Even 
in the absence of abnormalities, reporting is performed such that it 
perpetuates doubts, resulting in the unnecessary recommendation 
of further diagnostic imaging studies. Similarly, CT abdomen and 
pelvic scans are so routinely utilised, even in clear-cut cases of 
acute appendicitis, that surgeons seem to doubt their own clinical 
ability and acumen for diagnosis, inadvertently causing more 
harm to their patients.(25-27) It is common for a patient presenting 
with a typical urinary tract infection to undergo CT of the 
abdomen and pelvis. A simple case of Bell’s palsy or drowsiness 
is evaluated with a CT scan, followed by MR imaging, while a 
simple blood sugar level test may be forgotten.

Published data on the risk of cancer (small but real) due to 
radiation exposure on CT is increasingly available. Of particular 
concern is the epidemiological data indicating that this risk 
is not too far from the lifetime risk estimates for atomic bomb 
survivors.(28) The question naturally arises of whether patients are 
informed of these risks and about contrast-induced nephropathy, 
particularly when CT is performed due to pressure or for frivolous 
reasons.

While highlighting that medical imaging has yielded 
unarguable benefits to patients, the American Board of 
Radiology Foundation(29) conceded that there were concerns 
about the overutilisation of medical imaging (defined as imaging 
procedures that circumstances indicate are unlikely to improve 
patient outcome). They identified factors that included payment 
mechanisms, financial incentives, practice behaviour of referring 
physicians, self-referral, defensive medicine, missed educational 
opportunities when inappropriate procedures are requested, 
patient expectations and duplicate imaging studies as reasons 
for the overutilisation of imaging.

The over-investigative behaviour is not only peculiar to 
diagnostic imaging. One only needs to scrutinise investigations 
requested for patients presenting at our hospitals and clinics. Full 
blood count, renal panel and cardiac enzymes are often routinely 
requested. Furthermore, thyroid and liver function tests, and 
calcium panels have subtly made their entry into these screening 
panels for most patients, even in the emergency department. To 
simplify electronic ordering, ‘laboratory panels and packages’ 
have been introduced in recent years, further contributing to 
wastage (unwanted but ‘free’ tests).

Female patients of reproductive age who present with 
symptoms remotely related to the abdomen or pelvis routinely 
undergo urine or blood pregnancy tests without any attention 
to or mention of menstrual history, or value placed on patient 
history or physician suspicion. This recommendation comes, in 
part, from studies suggesting the need for a routine pregnancy 
test on all female patients admitted to hospital.(30-32) Others have 
also argued that a pregnancy test should not be routine.(33,34) In 
the milieu of the practice of medicine, where trust and consent 
are emphasised in a doctor-patient relationship, the patient is 
often not informed that a pregnancy test is being performed at 
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her own cost, particularly if the patient has little chance of being 
pregnant. Do doctors give thought to how offended a patient may 
be if she knew a pregnancy test was being performed without her 
consent or adequate explanation?

Some measures that may influence the indiscriminate use of 
tests include limiting more expensive orders to senior specialists, 
performing regular audits (with financial accountability), 
including cost reflections in order-menus and enforcing 
accountability by consultants who supervise juniors. Painful 
as they may seem, these measures provide an avenue for self-
regulation in current practice and prevent abuse. This practice 
is not new and parallels can be seen in antibiotic stewardship 
programmes implemented across hospitals both in Singapore and 
internationally. Another bold initiative that can be considered 
is one that is similar to that proposed by the American Board 
of Internal Medicine in its ‘Choosing Wisely’ campaign, which 
influences specialist societies, scholarly journal articles and 
mainstream media to encourage patient-physician conversations 
that question waste and overuse in healthcare.(35) Topics of these 
conversations include best evidence, the prevention of duplicate 
tests, assessment of harm and the necessity of tests.

Perhaps it is timely to instil the reflexive mentality, for anyone 
requesting for an investigation (particularly the more expensive 
or invasive tests) to ask three critical questions: (a) Am I likely 
to get new or additional information that clinical history and 
examination cannot tell me?; (b) Is the investigation likely to 
change the management?; and (c) How is the investigation going 
to influence the outcome in this particular patient?

As clinicians, we hold the responsibility, power and 
professionalism to practise good medicine. We cannot pretend 
that we are not responsible (at least in part) for the rising 
healthcare costs and wasteful overutilisation of diagnostic tests. 
We owe it to our patients to choose wisely and prevent abuse of 
the never-ending technological advances in medicine. Diagnostic 
skills should never be substituted by diagnostic greed.

The Past Editor Series is a collection of invited articles written 
by former SMJ Editors, who are respected medical practitioners 
in their respective field of expertise.
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