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Abstract
There is a growing deviated physicians' practice regarding laboratory requests due to fear of failing to notice something
important, fear of being criticized by superiors for neglecting a test or not coping with the uncertainties related to diagnoses, and
so-called defensive testing. This behavior was attributed to the health system culture of fear and the lack of transparency of the
costs associated with such unnecessary health care services. A literature search was carried out on these topics: laboratory
management, laboratory testing, test requesting, test ordering, physicians' ordering behavior, cost reduction, appropriateness
and efficiency using evidence-based resources, including peer-review publications until 2019. The negative impact of defensive
medicine practice exceeds the economic consequences and necessarily reduces the patient outcomes and the total quality of
patient care. A consensus between experts that the root cause of defensive medicine began with the increasing number of
medical malpractice lawsuits. In Saudi Arabia, malpractice claims increased by 416% between 2008 and 2013. Multiple
solutions have been suggested for the problem of inappropriate laboratory testing and defensive testing, but no single approach
has been widely adopted. Combined strategies proved to be more effective and more durable. Building a culture of trust inside
the health system is increasingly perceived as a significant influence on health system functioning.
Keywords: Malpractice, Defensive Medicine, Laboratory Investigation

Introduction
Worldwide, cost containment of healthcare
expenditure is rising as a central focus of healthcare
policymakers and service providers.1 Healthcare
expenses and healthcare budgets are facing more and
more pressure to decrease costs and improve efficiency
and appropriateness of care, without compromising the
high quality of care.2
The Saudi health system is considered as the largest
health care system in the gulf region, constituting 48%
of the total health expenses in the region with a budget
of SR 147 billion in 2018 and SR 172 billion in 2019.
During the last 20 years, Saudi health expenditure per
capita has increased by five times.3 Last updated
health services utilization indicators available during
2016 are showing 3.5 million inpatients and 138
million visits to the outpatient departments and
healthcare centers.4 The population growth in Saudi
Arabia puts a more significant burden on health

resources. The total population of Saudi Arabia now is
more than 33,000,000 with a 2.52% growth rate.5
Another unique aspect for Saudi Arabia is that every
year the country serves millions of pilgrims and
visitors; 2.371.675 in Hajj season 1439H, and more
than 19 million for Umrah 1438H, half of them in
Ramadan. The Saudi government provides free health
services to pilgrims through the Ministry of Health
(MOH) facilities.6
The mechanism of healthcare financing in Saudi
Arabia puts another pressure on available resources.
Free-of-charge services provided to all Saudi citizens
and expatriates working in the public sector without
any type of cost-sharing. High demand resulting from
free services is combined by inflation of the volume
and intensity of services used, accordingly increases
cost and creates a problem of the inaccessibility of
health services. This is obvious in long waiting times
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for many services and facilities.7 Between 2001 and
2015, expenditure on health of Saudi Arabia increased
from 8,216 to 37,682 million US dollars with an
annual rate that reached a maximum of 31.90 % in
2011. The majority of healthcare funding in Saudi
Arabia depends mostly on the annual governmental
budget; in 2008, governmental expenditure on health
constituted 78.9% of total health expenditure.8
Although healthcare expenditure in Saudi Arabia is
higher than those of upper‐middle‐income countries,
the healthcare indicators are lower. This entails
inefficient and inappropriate use of available resources
that needs a health system reform. Between 2006 and
2008, the Saudi government launched compulsory
employment-based health insurance (CEBHI) in which
there are better monitoring and management of
healthcare expenses.9
The first theme in Saudi vision 2030 is "Transform
Healthcare" with a significant challenge of inefficient
health services. The strategic objectives for this theme
are improving the quality and efficiency of healthcare
services, enhancing the total value provided to
stakeholders through the improvement of the efficiency
and quality of the healthcare services as well as
increasing the safety of the healthcare facilities and
ensuring adequate healthcare coverage with financial
sustainability. A strategy to reduce medical costs and
burdens has been developed to achieve these objectives.10
Over the past decade, there has been a dramatic
increase in criticisms regarding the excessive
utilization of laboratory test practices in the United

Kingdom (UK). It has been evident that developing a
better practice which is more relevant in health service
organizations could minimise the number of
unnecessary tests. This indicates a need to understand
the various perceptions of the existed issue in
healthcare. This paper will review the published
literature to provide a comprehensive understanding of
the issue. Also, this study gives suggestions for new
strategies based on the literature analysis regarding the
appropriateness or inappropriateness of this practice
and developes or improves a better practice to produce
more efficient health services.
Literature Review
Need for Appropriate Use of Laboratory Services
Laboratory services are used very widely in day to
day management of patients. Taking blood sample for
laboratory testing is almost done for every patient
entering a medical facility, and most of the medical
decisions are made upon the results of laboratory
investigations.11 "Routine" laboratory testing that is not
evidence-based to improve patients' outcomes is
considered as a significant drainer of healthcare
resources.12,13 In the UK, during 2008, pathology
investigations were involved in 70% of clinical
interventions. The potential annual savings from
removing redundant pathology investigations were
estimated to be £250-£500 million on a national
basis.14 In a recent study, 60-70% of clinical chemistry
and coagulation tests may be inappropriate or at least
of doubtful clinical importance.11
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Figure 1. The differences in lab test in Saudi
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In Saudi Arabia, during 1430H, there were 232.5
million laboratory investigations, which jumped to 319
million during 1437H.4 Also, the pattern of diseases is
changing with a higher prevalence of communicable
diseases.15 In 2017, the Saudi elderly population
represented 4.19% of the total population compared to
2.83% during 2010, with a higher prevalence of
chronic diseases in older age groups.5 Chronic diseases
account for around 50% of all pathology activity; this
means a greater demand for pathology services and
more pressure on the healthcare sector. Also, the future
trend for more personalized medicine will create
demand for more molecular-based investigations that
will increase service costs.14 Therefore, laboratory
services are considered promising sources for major
savings especially with relatively easily identifiable
and quantifiable costs.12
What is an Appropriate Test?
Dekay and Asch 16, Plebani 17 described a threshold
approach to decide which tests are considered
appropriate; linking the benefits and risks of testing to
the probability of disease. Only tests with great
accuracy may improve the diagnostic reasoning and
provide a positive benefit to risk ratio, and therefore
they should be defined “appropriate”. For tests with
lower accuracy, the risk for patients may exceed the
benefits and, therefore, they should be considered as
“inappropriate”.
Hauser and Shirts 18 stated that as published
guidelines have become increasingly popular as audit
criteria, any test order in violation of a guideline
produced by a government or professional society is
considered inappropriate. Van Walraven and Naylor 19
considered defining inappropriate tests if they did not
change management plan is problematic. Because
laboratory tests are considered only one of several
parameters that can affect clinical decision making,
another criterion that may be problematic in defining
inappropriate laboratory tests is depending on whether
the test result was abnormal. This is difficult because
normal test results are the most common outcomes of
laboratory testing.
Janssens 20 described that little information would be
gained from inappropriate tests that had a low
predictive value for the differential diagnosis of
diseases being monitored.
Cadamuro et al. set seven questions that should be
89 | International Journal of Medical Reviews. 2021;8(2):87-98

answered before ordering any laboratory test to
identify tests of little significance:
1. Does the result contribute to diagnosis, prognosis
or treatment?
2. Does the result impact patient care?
3. Are there other results in the same laboratory
order that might be enough?
4. Are there previous results that would make my
order superfluous?
5. Is my laboratory order in line with respective retesting intervals?
6. Is the significance of tests clearly acknowledged
by clinicians?
7. Are these tests in accordance with the current
guidelines and recommendations?
The Magnitude of the Excessive Utilization of
Laboratory Investigations
It is intricate to measure the magnitude of
inappropriate testing. Data collection tools are mainly
subjective responses to questionnaires and interviews.
Tools that may be used as direct measures for
appropriate use of laboratory tests as appropriateness
evaluation criteria, including clinical pathways, is still
not available for all diagnoses.17 Van Walraven and
Naylor 19 found large variations in the estimates of
inappropriate laboratory use between studies ranged
from 4.5% up to 95%. Prothrombin time, calcium,
cerebrospinal fluid analysis for the VDRL test, and
antiepileptic drug monitoring were the tests with the
maximum estimates for inappropriate utilization.
Using recommendations developed by guidelines,
Saxena et al. studied the utilization of CK-MB tests.
The recommendations described that if acute
myocardial infarction is suspected, creatine kinase
(CK)-MB levels should be measured on admission and
again at 12 and 24 hours. Of the 774 patients
evaluated, 38% received only a single test, and 24%
only received two tests. Three or more CK-MB tests
were obtained in 38% of cases. The time interval
between the first and second tests was inappropriately
short in 70% and long in 24% of cases. The
recommended timing for the third CK-MB was
followed in only 4% of cases.
The report of the "The National Pathology Alliance
Benchmarking Review" stated that all UK laboratories
are facing a rise of 5% to 10% each year in laboratory
requests that could not be explained as a natural
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increase in demand.22
Carter 14 estimated that 25% of all pathology
investigations were unnecessary, with no sufficient
evidence of their impact on health outcomes.
Regarding inpatient laboratory tests, internal
medicine, and general surgery, residents self-reported
unnecessary inpatient laboratory test ordering was as
high as 88.2% and 67.7%, respectively, occurring
daily by 43.5% and 32.3%, respectively.23
Another example of the redundant use of laboratory
testing is the annual cost of preoperative laboratory
testing in the United States (US) that was estimated to
be at least $18 billion annually with more than 30
million patient procedures affected, and up to 93% of
preoperative tests not indicated.24,25
Regarding Saudi Arabia, the utilization of laboratory
tests is higher than in many developing countries, as
stated by 75% of general practitioners working in
primary healthcare centers in Saudi Arabia. Almost
60% of physicians believed that laboratory
investigations were improperly utilized.26
The Medical and Clinical Affairs at King Faisal
Specialist Hospital and Research Center, Jeddah,
Saudi Arabia, 2016, has been under the pressure of the
unjustified increase in the total number of hospital lab
tests over the last few years; with 30% increase over
the last year only, studied laboratory tests utilization
patterns using health analytics methods. As an
expensive lab test, the researchers selected
investigating Vitamin D test utilization patterns. They
considered that more than once every three months is
overutilization and is considered as a clinically
insignificant test. Over ten months’ duration,
overutilization was calculated, showing 56%
overutilization rate among vitamin D tests ordered
more than three times per patient, and 34% among
vitamin D tests ordered more than one time per
patient, with an estimated annual avoidable cost of
$43,200 for Vitamin D test only.27
Reasons for the Excessive Utilization of Laboratory
Investigations
Ideally, laboratory tests are requested for reasons like
diagnosis, monitoring, screening, prognosis, or to
support clinical decision making for patients.
Unfortunately, there is a growing deviated physicians'
practice regarding laboratory requests due to fear of
failing to notice something important, fear of being

criticized by superiors for neglecting a test or not being
able to cope with the uncertainties related to diagnoses,
what is so-called defensive testing.17,28,29 Nowadays,
defensive testing is the most common practice of
defensive medicine.30,31
This behavior was attributed to the health system
culture of fear and the lack of transparency of the costs
associated with such unnecessary health care
services.20,23,26 Surprisingly, liability risk merely was
found to be enough to increase probabilities of diseases
and so widens the testing range.16
Brown and Brown 32 interviewed physicians and
nurse administrators who were involved in
preoperative decision-making to study why physicians
order unnecessary preoperative tests. Medico-legal
worries emerged as one of the five major themes that
cause such unnecessary preoperative testing.
This corresponds to the results by Bass et al.33 that
54% of ophthalmologists were ordering unnecessary
preoperative testing in healthy patients undergoing
cataracts surgery, and 32% to 80% of them believed
that tests were unnecessary primarily because of
medico-legal concerns.
In 2012, 73% of neurosurgeons, members of the
American Association of Neurological Surgeons, reported
that there is a medical liability crisis, and 69% of them
viewed every patient as a potential lawsuit. The
inevitable result was tailoring their practice. Also, 67%
of the respondents ordered unnecessary laboratory tests.34
In 2014, physicians in UK working in three hospitals,
surveyed for their practice of defensive medicine.
About 78% of the respondents reported practicing one
form or another of defensive medicine. Also, 59% of
the respondents ordered unnecessary laboratory tests as
the most standard form of defensive medicine practice.30
Interestingly, the same result was reported by Studdertet al.35
Many other causes were identified in the literature for
rising workload and costs in laboratories as considering
the unnecessary requesting of laboratory tests as just a
laboratory problem and not owned by clinicians,
decreased knowledge about the prudent application of
laboratory test laboratory, technological advancements
with relatively short turn-around times making tests
easier and more comfortable, and laboratory ordering
profiles or panels containing as many tests as
possible.12,20,37,38
Besides the fear of medico-legal responsibilities, the
fact that laboratory services were free, readily
International Journal of Medical Reviews. 2021;8(2):87-98 | 90
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available, patients demanded them, were the essential
factors in utilization differences between Saudi Arabia
and other countries. Unfortunately, it seems more
accessible and often safer medico-legally to comply
with such practice than not, even when unjustified.26
What is Defensive Medicine
"Jobsworth", in British slang, means "it is more than
my job worth" and is commonly applied to those who
will not cross their limits, even to a small degree, in
providing assistance for protecting themselves.
Healthcare professionals are not immune to "Jobsworth"
behavior.39
Doctors are no more blindly trusted. Nowadays, all
aspects of their practice, and even their motives are
questioned. Most, if not all, of the health professionals
are ill-prepared to deal with medico-legal issues.
Moreover, no one is immune, and our best practitioners
may face litigations of some description. This resulted
in a pattern of medical practice that is called defensive
medicine.40 Nowadays, defensive medicine is
considered as the natural response to a pandemic of
malpractice litigation and has become an undeclared
standard of care.41
Multiple definitions have been reported in other
literature. According to McQuade 42, defensive
medicine is "the ordering of treatments, tests, and
procedures for protecting the doctor from criticism
rather than diagnosing or treating the patient". Mello et
al. 43 defined defensive medicine as a “clinician’s
intentional overuse of health services to reduce their
liability risk with the sole purpose of decreasing
exposure to medical malpractice". According to Bishop
and Pesko 44, defensive practice means that care is
performed, or not performed, primarily to reduce the
risk of litigation.
Types of Defensive Medicine
Defensive medicine practice may be in two forms.
First, the assurance of behavior or positive defensive
medicine. This involves providing a health service of
little or no medical value just for protecting the
healthcare provider from malpractice claims as
ordering more tests, prescribing more medications than
medically indicated, referring to specialists in extreme
circumstances, and suggesting invasive procedures
against professional judgment. Second, the avoidance
behavior or negative defensive medicine. This involves
91 | International Journal of Medical Reviews. 2021;8(2):87-98

a physician who wants to get himself/herself away
from sources of legal risk as not conducting specific
procedures or interventions and avoiding high-risk
patients.35,44
However, Summerton 36 argues that some defensive
practices may be beneficial, and this is the positive
defensive medical practices as increased screening,
development of audit or consumer satisfaction
activities, and more detailed patient explanations or
detailed note-taking. In contrast, negative defensive
practice occurs when the practice increases the
likelihood of adverse effects on both patient care and
resource allocation as prescription of unnecessary
drugs, increases in follow-up, referral rate, and
diagnostic testing, avoidance of specific treatments and
the removal of patients from the practitioner's list.
The Magnitude of the Problem of Defensive
Medicine
Defensive medicine is a phenomenon that has
increasing prevalence across healthcare systems. The
incidence of defensive medicine is increasing to
epidemic proportions because of the atmosphere of fear
related to medico-legal issues and lawsuits.42 In a study
by Jackson Healthcare 45, hospital administrators
estimated an average of 57% of physicians practicing
defensive medicine.
Summerton 36 studied the prevalence of defensive
medicine in general practice in all UK medical schools.
About 80.6% of the respondents were worried about
being sued. This is clearly why almost all (98%)
respondent physicians claimed to have done some
defensive practices. With 59.6%, increased diagnostic
testing was third on the list of these practices.
In Pennsylvania, Studdert et al. surveyed physicians
working in specialties with a known higher risk of
litigation: emergency medicine, general surgery,
orthopedic surgery, neurosurgery, obstetrics/gynecology,
and radiology. Nearly all (93%) reported practicing
defensive medicine. About 59% of the respondents
reported that they often ordered more diagnostic tests
than were medically indicated; 70% of them were
emergency physicians, with 12% obtained unnecessary
cardiac workup. Ordering unnecessary diagnostic tests
was the most recent assurance act among 70% of all
physicians. Specialists who lacked confidence in their
insurance coverage were more than twice as likely as
other specialists to order unnecessary diagnostic tests.
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Defensive testing is also a significant phenomenon in
the Dutch health system. Physicians recognized
defensive testing in 27% of all tests. About 60% of
tests initiated in response to patients' demand, 68% of
tests ordered for just reassuring patients, and 30% of
blood tests were defensive. Unsurprisingly, 81% of
slightly defensive and 85% of clearly defensive blood
tests were normal. Tests were ordered defensively in
56% of patients complaining of tiredness and general
weakness and in 62% of patients complaining of
dizziness.46
Defensive testing is also significant in the US and
France among general practitioners and general
internists. Although clinical practice guidelines do not
recommend routine screening of prostatic cancer in
asymptomatic patients, physicians were found to be
routinely ordering prostate-specific antigen for patients
aged 55 years and older. Regret over not ordering a
PSA test for a patient who was subsequently found to
have advanced cancer was the strongest predictor of
ordering PSA tests, with the link with other
psychological factors, such as the intolerance of risk
and worry about malpractice claims.47
The Negative Impact of Defensive Medical Practice
Defensive medicine adversely affects providers,
patients, and health systems. The negative impact of
defensive medicine exceeds the economic consequences
and necessarily reduces patient outcomes and the
overall quality of patient care.16,48
Hospital administrators estimated that one-third of
healthcare costs are the result of tests and treatments
that are not medically necessary and ordered only to
prevent lawsuits.About 65% of executives believed
defensive medicine negatively impacts hospitals'
performance.45
In 2008, wasteful spending in the US health system
was $1.2 trillion, about half of all health expenses. At
the top of the list, there was defensive medicine with
$210 billion. Despite the considerable healthcare
budget in the US, it was ranked 36th in life expectancy
in the world.49
A much higher estimation of these costs was
reported by physicians in an American national survey
between 2009 and 2010. In their opinion, lawsuitdriven practices make $650-$850 billion annually, and
the medically unnecessary diagnostic and treatment
services, ordered to avoid lawsuits, are the primary

problem driving healthcare costs.50
Specific estimation of the cost of defensive testing
alone is difficult because surveys may overestimate or
underestimate the actual magnitude of defensive
practices. Also, variations in practice styles due to
liability pressures are difficult to adjust between
different locations. Overall estimation of the cost of
the overuse of tests because of fear of malpractice
litigation to be $46 billion annually in the US.43 As
Rothberg et al. 51 have indicated, an extra $226 per
patient was estimated to be due to defensive testing.
Defensive testing not only led to increased health
care costs but also harmed patients. False or delayed
diagnosis is associated with the inappropriate use of
laboratory resources, either due to the ordering of
unnecessary tests or by missing the appropriate
diagnostic test, thus potentially jeopardizing patient
safety. Also, large test volumes increased the
complexity of the management of test results.11,17
About 83% of primary healthcare physicians reported
at least one delay in reviewing test results “they
wished they had known about earlier” during two
months. There were enormous opportunities for the
critical test results to be lost in the “sea” of normal
results.52 The Agency for Healthcare Research and
Quality 53 is advising patients that “no news (on test
results) is not good news.” It recommends that patients
need to be sure their physicians review all their test
results.
Culture of fear, resulting in defensive medical
practice, will be associated with under-reporting of
medical errors, masking actual situation and affecting
the collection of data that is essential for improving
patient safety.43
Many other negative consequences for practicing
defensive medicine have been reported by physicians
as it decreases patients’ access to healthcare (76%),
negatively impacts patient care (72%), has had a negative
effect on the way physicians view patients (71%),
hampers physicians' decision-making ability (57%),
and delays adoption of new techniques, procedures,
and treatments due to fear of a lawsuit (53%).54
Reasons for the Practice of Defensive Medicine
Clinical decision making is a meticulous process.
Understanding the specific motives behind clinical
decisions and the determination of their purposes is
hard to identify and measure. A consensus between
International Journal of Medical Reviews. 2021;8(2):87-98 | 92
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experts that the root cause of defensive medicine
began with the increasing number of medical
malpractice lawsuits.41
Even in the early periods of medical practice, clouds
of fear are controlling minds. Rodriguez, et al.55 found
that 75% of interns in the emergency room had
malpractice concerns. Accordingly, the adoption of
defensive practice arises during medical school
education. Moreover, the problem is turning into a
snowball; 83% of physicians aged 25 to 34 years were
trained to practice defensive medicine in medical
school or during their residency by an attending
physician or mentor, and practice it more frequently
than their older counterparts.56
With no support from both employers and insurance
companies, the medical litigation process in Saudi
Arabia encompasses severe consequences, especially
for expatriate practitioners, as a travel ban for the
whole period of legal investigations with no clear
criteria and for no limited time frame. Moreover,
accused doctors are required to respond with a clear
and understandable medico-legal report with little or
no technical terms that may put them in legal pitfalls,
mostly when doctors must write it in Arabic. This is
considered by many as a perfect fertile ground for
developing defensive medicine practice.57,58
In 2015, a survey study was conducted in MOH
hospitals, Taif city, Saudi Arabia. In this study, 45.8%
of expatriate doctors had at least one medical
malpractice litigation, and 76.3% of them were
prevented from travel more than two years until the
end of the investigations. About 90% had no
employers support in their cases. Overall, patient care
was negatively affected in the opinion of 78% of
expatriate doctors.57
Increased public awareness regarding health matters,
concerns regarding the quality of care and
advancement in healthcare have resulted in increased
medical malpractice litigation against physicians in
Saudi Arabia.59 According to the medico-legal
committee in Saudi Arabia, malpractice claims
increased by 416% between 2008 and 2013. About
74% of claims placed blame on the practitioners
themselves.60 Now, the law of practicing healthcare
professionals in Saudi Arabia, issued on the 6th of
December 2005, has made it compulsory for all
physicians and dentists of public and private health
institutions to have malpractice insurance.61
93 | International Journal of Medical Reviews. 2021;8(2):87-98

Analysis of the official records of the National
Medico-Legal Committee in Saudi Arabia between
1999 and 2003 revealed a steady increase in the total
number of medical litigations. A 21% increase in
medical malpractice litigations was noted between
2001 and 2002. The obstetrical practice was highest
with 27% of cases, and 3.5% of cases was related to
radiology laboratories and blood banks.40,62
All medical practitioners are at risk of malpractice
liabilities, but specific specialties are considered as
high-risk specialties, including Emergency Medicine,
General Surgery, Orthopedic Surgery, Neurosurgery,
Obstetrics/Gynecology, and Radiology.35 These
specialties are continuously dealing with acute
medical problems, and the outcome is highly
dependable on the skills, experience and personal
judgment of the treating physicians leading to more
defensive behavior.63
In UK, consultants and physicians aged more than 40
years were the least practicing defensive medicine,
maybe due to the higher confidence in their practice
and that most of the consultants were used to deal with
malpractice claims on frequent basis as they take the
ultimate responsibility for most of the work in NHS.30
Ferrier et al. 64 found a greater tendency among
female doctors to order more defensive laboratory
tests with a higher cost of laboratory tests per patient.
This is opposite to the findings of Rothberg et al. 51,
who found that physician factors, like sex and training,
were not associated with defensive orders or costs.
Patients' that are more likely to be affected by
defensive practices were those requiring surgery,
women, and those visiting emergency rooms.54
The incentives for increasing profit also increased
defensive practices. Defensive medicine increases the
total cost of healthcare for patients thus increases
revenues for for-profit healthcare organizations.48
Solutions
Multiple solutions have been studied for the problem
of inappropriate laboratory testing and defensive
testing, but no single approach has been widely
adopted as the ultimate solution. Relatively laborintensive methodologies and scarcity of organized data
are among the reasons why a single approach usually
fails. However, a combination of several strategies is
more likely to be more successful than any single
approach.12,20
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Table 1. Summery of suggested solutions with benefits
Suggested Solutions
Educational programs
Requisition redesign
Computer-based interventions
Evidence-based medicine and
appropriateness evaluation criteria
Medical education
Requesting policies

Benefits
Raising awareness in healthcare providers.
Confirming a medical necessity of ordered tests.
Delivers automated reminder messages with an explanation for each test.
Clinical based evidence provides more powerful, more accurate, more efficacious, and safer
tests.
Delivering an appropriate care and improving in cost containment.
Providing control for the unauthorized tests.

Educational Programs: The use of educational
programs delivered to health services providers has
been tested many years ago. Eisenberg 65 used an
educational program to decrease prothrombin time
overutilization as a routine admission test. After
illustrating the specific indications for the use of
prothrombin time, its use was decreased from 87% to
55% of patients' admissions. However, the long-term
effects of such educational programs are not certain as,
after 18 months, the use of this test by the study group
had returned to its initial levels.
Requisition Redesign: A more long-lasting effect on
test ordering practice has been noted with requisition
redesign. This may include statements confirming a
medical necessity of ordered tests and signed by the
ordering physician, approved panels de-emphasized by
locating them on the requisitions in less prominent
positions, or the requirement for diagnostic information
indicating such testing.66,67
After implementing the new requisition form, Emerson
and Emerson 66 found that overall laboratory utilization,
as measured by the number of tests ordered per patient
visit, decreased significantly and for a longer time.
Bailey et al. 68 redesigned the requisition form used
by the community doctors with deletion of tests that
were more appropriate for hospital use. This reduction
in the number of tick boxes decreased the request rate
for calcium to an average of 38% of the original
request rate. Serum LDH showed a fall to 21% of the
original request rate. The study supported the idea that
multiple tick boxes can encourage excessive laboratory
requests by offering a simple list of accessible tests that
may not have been foremost in the clinician’s mind.
Computer-based Interventions: Recently, many
institutions tried computer-based interventions to
reduce the utilization of redundant laboratory tests.
Some interventions included a computerized reminder
at the time of test ordering that seems to be

unnecessary. In Boston at a large teaching hospital and
during a 15-week period, 69% of tests were canceled in
response to computerized reminders.69
Chen et al. also used computerized reminders to
manage the utilization of antiepileptic drug level
monitoring. For orders appearing redundant, the
cancellation rate was 27% and sustained after four
years. There has also been a 19.5% decrease in total
antiepileptic drug testing volume.
Among multiple solutions, Janssens 20 considered
that computerized clinical decision support systems
(CDSS) is the most promising tool. CDSS delivers ontime automated messages, including proposals for tests.
Evidence-based Medicine and Appropriateness
Evaluation Criteria: With an increased focus on
evidence-based practice and related evidence-based
testing, there is hope that test order will follow a more
scientific structured approach with the propagation of
clinical algorithms and away from the habituated test
panels, thereby reducing variation in healthcare practice
and subsequently the overall cost of health care.71
In its effort to respond to the need for the appropriate
use of diagnostic services in the delivery of highquality care, the American College of Cardiology
Foundation (ACCF) has developed a process to
evaluate the appropriateness of cardiovascular imaging
and diagnostic testing for selected patient indications.
The main objective was to improve patient care and
health outcomes in the most cost-effective manner.
Nevertheless, the local parameters, such as equipment
or personnel availability, may affect the selection of
appropriate diagnostic procedures. Thus, appropriateness
criteria should not be a substitute for sound clinical
decision making and practice experience.72 External
clinical-based evidence invalidates both previously
accepted diagnostic tests and medications and typically
replaces them with new ones that are more powerful,
more accurate, more efficacious, and safer.73 This may
add to the confidence of healthcare providers in their
International Journal of Medical Reviews. 2021;8(2):87-98 | 94

Khereldeen and Baazeem

clinical decisions as evidence supports their decisions.74
Medical Education: As many misconceptions start
during the very early phases of medical practice, the
solution may be started at the medical education level,
and consultants should play a crucial part as leaders for
the junior staff. A course on the appropriate care and
the need for cost containment in healthcare should be
compulsory in all medical and paramedical curricula.37
The EBM for undergraduate and postgraduate medical
courses have become a necessity for most medical
schools in the US and other countries.75
Requesting Policies: Policies managing the utilization
of laboratory services should be in place. A quality
assurance study of cardiac isoenzyme utilization in a
large, university-affiliated teaching hospital had
established a policy for controlling inappropriate
requests of lactate dehydrogenase isoenzyme. Unless it
was approved by the laboratory staff, it was cancelled
if the request originated from an unauthorized location.
This policy led to more than 90% reduction in the
requests for lactate dehydrogenase isoenzyme testing.21
Combination Strategies: As stated before, no single
approach for solving the problem of the inappropriate
utilization of laboratory services could stand alone.
The solution may lie in the combination of multiple
strategies. Many combinations have been tried.12,20
Brown and Brown 32 suggested that a combination of
implementing guidelines, improved education, and
greater collaboration between healthcare providers
could lead to decreased cost, improved effectiveness,
and an enhanced patient experience regarding
unnecessary preoperative testing.
Attali et al. investigated the effect of a combination
strategy to improve the requesting behavior of blood
tests by physicians for three consecutive years. The
intervention was composed of a form-based system for
ordering blood tests with unbundling of test panels and
educating physicians about the economic implications
of excessive laboratory testing. The total number of
lab tests per admission prior to the intervention was
1.91 +/- 0.89; for each of the next three years it was:
0.76 +/- 0.61, 0.80 +/- 0.62 and 0.78 +/- 0.63
respectively. There was a drop of 97,365 tests during
the three years, saving 1,914,149 US dollars.
Significantly, this combined strategy produced an
95 | International Journal of Medical Reviews. 2021;8(2):87-98

effective and sustained reduction in the number of
laboratory testing in addition to the financial savings
without negatively impacting diagnostic capability or
patient care.
After a 31% increase in C-reactive protein requests
between 2003-2004 and 2004-2005, the University
Hospital of North Staffordshire, UK, started to
implement a demand-management strategy to reduce
CRP requests in acute admission units. The strategy
composed of agreed disease-related protocols,
consultant-only requesting, an IT-based logic rule to
lower CRP requests made within a 24h time frame of
an initial request and educating users. Implementation
of these demand-management strategies has resulted
in an overall reduction of 85% in the numbers of
requests, saving the trust almost £10,000 per annum.77
Solutions Implemented in Saudi Arabia: Department
of Pathology and Laboratory Medicine at King Faisal
Specialist Hospital and Research Centre, Jeddah, Saudi
Arabia, encountered a 7% increase each year in testing
volume for consecutive five years. In response, a
demand optimization strategy has been started for a six
months period between 2016 and 2017. The strategy
composed of implementing time-based restrictions
(minimum retest interval) on ordering 13 high costs (as
BCR/ABL1 FISH), high volume (as complete blood
count) and high risk (usually reported as overused in
the literature as ESR, ova and parasite screening) tests.
Results were impressive for a short time interval; a
6.6% decrease in the number of ordered tests, this
means an actual decrease of 13.6% (70.3% decrease
for enzyme immunoassay) saving 2.03 million Saudi
Arabian Riyals (SAR). Savings were 1.4 million SAR
in hematology and 0.36 million SAR in microbiology.78
Culture of Trust: Building a culture of trust inside the
health system that emphasizes that the trustee will not
harm the trustor is increasingly perceived as a
significant influence on health system functioning.
Acknowledging and supporting trust processes
between patients and health providers and between coworkers and managers will improve health sector
collaboration and improve demand for health care
services.79,80
Role of Healthcare Facilities: The role of healthcare
facilities should complement that of physicians in

Excessive Utilization of Laboratory Investigations

reducing the risk of litigations. Implementing clinical
practice guidelines, operational policies and procedures
being in place, keeping good medical records,
establishing a system of checks to assess its performance,
defining the credentials and privilege for all practitioners
and encouraging continuous medical education are
among interventions that healthcare facilities should
adopt for building a more reassuring atmosphere.40
Role of Physicians: Practitioners have a significant
role in securing their practice. Avoiding tunnel vision
and considering a more holistic approach for patient's
needs, documentation of every detail related to
patient's management, consulting with colleagues for
critically ill patients, continuously updating their
knowledge, practicing according to their privileges
limits, referring to a senior colleague if appropriate,
adopting shared decision-making with patients and
their families and obtaining informed consent when
indicted are considered general guidelines for more
safe practice.40,59,60 The communication style
distinguishes a "no claim" physicians include more
extended visits; orienting statements and explanations,
humor and facilitating the patients' expressions.81
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