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Abstract
Background: Studies have found that unnecessary
testing at the emergency department, King Faisal
Hospital, was found to be expensive, inefficient,
and requires additional technical resources.
Objectives: The aim of this study was to determine
the practice of laboratory tests in emergency room
requested by emergency physicians at King Faisal
Hospital, Taif, KSA.

Conclusions: There was an overuse of laboratory
tests at the ED which necessitates to choose the
necessary analyses for each patient and to implement education and training of physicians on the
ways to decrease unnecessary lab test ordering.
Key words: practice, laboratory, tests, emergency,
room, Taif

Methods: A cross-sectional study was done on 340
patient files that were checked for laboratory tests
requested by the emergency doctors. The checklist
included items about demographic data, presence
of chronic diseases, laboratory tests requested, and
whether these tests were normal, was used for data
collection.
Results: CBC was requested for 97.9% of patients,
LFT was requested for 82.9%, Urea/creatinine test
was requested for 84.1% of the participants and
electrolytes testing was requested for 88.5% of
them. Vitamin D testing was requested for 42%
of the participants and blood sugar testing was
requested for 12.1% of them. The mean number
of lab. tests done for studied patients was (6.82
± 1.86). Patients with chronic diseases and those
with comorbidities had a significantly higher mean
number of requested tests.
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Introduction
Emergency room is the busiest area in the hospital.
The staff working in the emergency room have feelings
of anxiety due to several factors such as caring of the
patients, taking responsibility, decision-making (as
laboratory tests requested) (1). The Laboratory tests are
an important key to diagnosis and prevention of a lot of
diseases; also it represents an essential part of health
care. We have recently noticed the use of more laboratory
tests in emergency room patients (2,3).
Laboratory analyses differ from other techniques in
certain aspects: first, there is only a slight probability
of harming the patient; second, it is not easy to find
consensus approved protocols among doctors to control
their use; third, the techniques are easily available and
are usually inexpensive; fourth, there are few objections
to their implementation, and less (or no) regulation for
their provision; and finally, oftentimes technological
dissemination occurs before proper evaluation (4).
The increase in the use of laboratory services is attributed
to factors impacting laboratories. This includes facilitated
access, the introduction of autoanalyzers, development
of new tests, and availability. Other factors increasing
laboratory utilization include lack of physician training
in clinic management, legal aspects, and demand from
patients themselves who are increasingly becoming aware
of health problems, such as old patients and those with
comorbidities (5).
Laboratory tests in hospitals are the most important
diagnostic tools for medical decision making at the
Emergency Department. They are helpful and convenient
for doctors; however, they can lead to overuse of tests and
overdiagnosis (6).
Frequent problems that decrease both the efficiency and
quality of laboratory diagnostic testing are: inappropriate
utilization, abuse, and ignorance of diagnostic tests (7). It
was found that 50% of physicians operating in emergency
departments were
concerned about the possibility of malpractice litigation.
Thus, among providers in subspecialties that are “high risk”
for litigation were those working in emergency medicine
(8). In addition, a study done by Sekhar and Vyas in 2013
has found that 52% of physicians order unnecessary tests
and procedures out of concern over potential malpractice
litigation, but without demonstrably better results in terms
of patient care (9). Other studies found that excessive
testing begets more testing as one test demonstrates an
abnormality necessitating a second test for justification
and further investigation with potential harm and little
benefit to the patient (10).
Laboratory tests are among the ED’s most important
diagnostic tools for medical decision making, in addition
to anamnesis and physical examination (11). A study
was done in the Netherlands in 2014 to determine which
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laboratory tests are essential for optimal decision making
at the Emergency Department of our hospital. The
study found that a limited number of laboratory tests are
considered indispensable for the Emergency Department
such as CRP and leukocytes, urea and creatinin, sodium
and potassium, and haemoglobin (6).
Epner et al (2013) noted that inappropriate test ordering
can result in false positive findings resulting in diagnostic
error and leading to a cascade of further unnecessary
investigations with additional inconvenience and anxiety
for the patients concerned (12).
An Irish study done in 2014 aimed to encourage Sensible
Test Ordering Practice to reduce the requesting of selected
pathology tests by 50% in the Emergency Department of
a large Irish teaching hospital. The study demonstrated
that the aim was achieved through quality improvement
following identification and careful selection of the optimal
intervention (13).
In the Kingdom of Saudi Arabia (KSA), A retrospective
study was done in 2016 to investigate the major causes
of pre-analytical errors that led to sample rejection at the
clinical biochemistry department in the laboratory of Hera’a
General Hospital, Makkah city. This study also detected
an overall specimen rejection rate of 23.72% from the
emergency department (ED), which might be related to
workload and pressured environment in the ED (14).
As the unnecessary testing is expensive, inefficient, and
requires additional technical resources (15), the aim of
this study was to assess the practice of laboratory tests in
the emergency room requested by emergency physicians
at King Faisal Hospital, Taif, KSA, 2019.

Methodology
Study design and time frame: This study was a crosssectional study done from August to October 2019.
Study setting: This study was done at King Faisal Hospital,
Taif, Saudi Arabia.
Sampling methodology: A simple random sampling
methodology was used to choose the first patient file,
where a randomly selected number between one, two
or three was used. For example: if the number one was
picked, the first file became the first one selected, and
then a sample interval of 5 was used to systematically
select files that would be included in the study.
Files of patients of both sexes, including those over the
age of 18 who visited the emergency room with any
complaints were included. The files of patients under the
age of 18 and in critical conditions were excluded. After
the exclusion criteria, 340 files were the study sample.
Study instrument: Data was collected through a
predesigned checklist, where all laboratory tests requested
by the emergency doctor were reviewed and recorded.
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The variables included in the checklist were demographic
data, questions related to chronic diseases, the analyses
that were requested, whether the tests were normal or
abnormal, and whether the expected diagnosis was
reached or not and what was the expected diagnosis.
A pilot testing was done among 10 patient files. The
experience of the questionnaire ensured that inconsistent
questions were corrected and modified before managing
to collect actual data.

(Table 2) shows that the mean number of lab tests done for
all patients was (6.82 ± 1.86). There was a highly significant
relationship between the number of tests requested and the
presence of chronic disease, comorbidities, where patients
with chronic diseases and those with comorbidities had a
higher mean number of requested tests (p=< 0.05). On
the other hand, a non-significant relationship was found
between the number of tests requested and whether these
tests led to the accurate diagnoses (p=> 0.05).

Ethical considerations: Ethical approval for the study
was obtained from the Research Ethics Committee of
Academic Affairs and Training in Taif Health. Approval
and permission were obtained from King Faisal Hospital
in Taif. The confidentiality of the data was stressed and it
was not used for anything except the study.
Statistical analysis: Data was analyzed using (SPSS)
version 23. Qualitative data was expressed as numbers
and percentages, and Chi- squared test (χ2) was used to
test the relationship between variables. Quantitative data
was expressed as mean and standard deviation (Mean ±
SD), where Mann-Whitney and Kruskal Wallis Tests were
applied to test the relationship between variables. A pvalue of <0.05 was considered as statistically significant.

Results
(Table 1) shows that 65% of the studied sample were
males, 35% had an age ranging from 18-30 years, and
81.1% were of Saudi nationality. Of the participants, 25.9%
had chronic diseases, and 9.4% had multiple diseases
comorbidities.
(Figure 1) shows that according to the diseases the
participants had, 12.6% of patients had HTN, 12.4% had
DM and 5.6% had CVD.
As for the lab. tests requested for the participants, CBC
was requested for 97.9% of patients, where 19.4% of
the requested tests were normal, LFT was requested for
82.9% where 65% of the requested tests were normal
Urea/creatinine test was requested for 84.1% of the
participants , where 52.6% of the test results were normal,
and electrolytes testing was requested for 88.5% of the
participants and for 43.2% of them the test was normal
(Figure 2).
Vitamin D testing was requested for 42% of the participants,
where 1.8% of the test results were normal, and blood
sugar testing was requested for 12.1% of the participants
and for 0.6 % of them the test was normal (Figure 3).
(Figure 4) shows that the possible diagnosis of the
participants was CVD for 7.1%, renal colic for 5.9% of
them. On the other hand, 45% of the participants were not
diagnosed.
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Table 1: Distribution of the studied patients according to their demographic characters and the presence of
chronic diseases and comorbidities (No.=340)

Figure 1: Distribution of the studied patients according to diseases they had
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Figure 2. Distribution of the studied patients according to the laboratory tests requested for them and the percent of
normal results for every test

Figure 3. Distribution of the studied patients according to the laboratory tests requested for them and the percent of
normal results for every test….(continued)
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Figure 4. Distribution of the studied patients according to the possible diagnosis

Table 2. Relationship between the number of tests requested and the presence of chronic disease, comorbidities
and whether the patient was diagnosed

N.B.:
* Mann-Whitney U
**Kruskal Wallis Test
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Discussion
The emergency laboratory is important in the management
and diagnosis of the diseases of patients admitted to the
emergency department. Characterized by high priority in
processing and analysis, optimal and adequate use and
request for laboratory tests contribute significantly to the
overall quality and efficiency of laboratory services (16,17).
Overuse of the laboratory tests is a noticeable event in
many laboratories, especially in the ED. This may be due
to doctors trying to provide the patient admitted to the ED
with high-quality care, doctors are unwittingly subject to
excessive demand for laboratory tests as well as a lack of
awareness of the costs of laboratory testing (18).
The aim was to rationalize applications, reduce
inappropriate testing and costs, as well as improve patient
care. In this study, a comprehensive cross-sectional study
of the requested lab tests by doctors in the ED at King
Faisal Hospital in Taif city was done for 340 patients. All
laboratory tests requested by doctors for these patients
were reviewed, with a total of 2,052 laboratory tests for
340 patients.
In our study the frequencies the laboratory tests are
requested for the studied patients, is similar to the most
commonly used test requests as they are often requested
together. As CBC was requested for 97.9% of patients,
LFT was requested for 82.9%, electrolytes testing was
requested for 88.5%, Urea/creatinine test was requested
for 84.1%. These frequencies are in line with previous
studies, where laboratory tests which are considered
indispensable for the Emergency Department are: CRP,
and leukocytes, urea and creatinin, sodium and potassium,
and haemoglobin (6). It also agrees with a study conducted
at the Zagreb University Hospital Center, where the most
common tests were full blood count, urea nitrogen in the
blood, creatinine, electrolytes and C-reactive protein,
which are ordered together in 76% of patients (16). These
studies demonstrated that doctors involved with the ED
report that clinical chemical laboratory tests are among the
most relevant tools for the purposes of diagnosis, following
patient history and physical examination (11).
In the present study the frequency of requesting laboratory
tests and the percentage of normal tests shows that there
is a non-selective use of laboratory tests for patients
admitted to the emergency department. As 65% of LFT
tests were normal, 52.6% of Urea/creatinine tests were
normal and 43.2% of electrolyte tests were normal.
This result goes along with a study done in Pakistan,
where 62.2% of blood tests requested at the emergency
department of a tertiary care hospital were found to be
inappropriate, and only 3.8% influenced the diagnosis (19).
Another study observed that more than half of abnormal
results from laboratory tests ordered by physicians could
be false-positive (2,20).

In the present work, the least requested test was the CRP
and all tests were normal. This result = goes along with
the American Academy of Allergy, Asthma & Immunology
and the American Society of Clinical Pathology guidelines.
The guidelines stated that incorrect tests that preferred
substitutes include the CRP as it is more sensitive and
specific for inflammatory conditions than erythrocyte
sedimentation rate (ESR) (21).
The present study showed that patients with chronic
diseases and those with comorbidities had a higher
mean number of requested tests, and a non-significant
relationship was found between the number of tests
requested and whether the patient was diagnosed. This
result agrees with previous study that showed that only a
limited number of laboratory tests are essential for early
medical decision making at the Emergency Department
(6). And it is in line with a previous study done in Pakistan
where 62.2% of investigations done on studied patients
seen in the ER with one of the diagnoses covered by the
Guidelines were inappropriate for the initial assessment of
the patient. In this study, only 3% of the requested tests
influenced patient care in the ER and 4% influenced the
decision of admission (19).
The cause for inappropriate investigations could be the
ER physicians themselves. A previous study found that
92% of ER doctors request imaging and laboratory tests
for reassurance (22), and as a defensive medicine as
50% of physicians operating in emergency departments
were concerned about the possibility of malpractice
litigation (8). In addition, other studies found that 30% of
ER physicians order unnecessary tests for reassurance
and obtaining Information, and to avoid missing a lowprobability diagnosis (8,23).
A study was done in KSA in 2014 to identify unnecessary
laboratory tests ordered at King Faisal Specialist Hospital
and Research Center, Jeddah, Saudi Arabia on one
million laboratory tests done in 2012. This overutilization
of lab tests in Saudi hospitals is shown by a previous
study which found that more than 11% of requested tests
were repeated, overutilized and unnecessary and could
be removed. The three tests of CBC, Renal Profile and
Blood Glucose accounted for 35% of all hospital inpatient
lab tests (24).
The required inappropriate and non-selective tests can
lead to a deterioration in the quality of care provided due to
delays in diagnosis and false positive misleading results.
In addition, they incur increased costs and burden on the
laboratory (20).
Limitations
A limitation of the present study is the small sample
size. That is why future studies with a larger sample is
recommended
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Conclusion
In the present study CBC was requested for 97.9% of
patients, LFT was requested for 82.9% (65% of tests were
normal), electrolytes testing was requested for 88.5%
(43.2% of tests were normal), and Urea/creatinine test
was requested for 84.1% (.52.6% of tests were normal).
Patients with chronic diseases and those with comorbidities
had a higher mean number of requested tests, and a nonsignificant relationship was found between the number of
tests requested and whether the patient was diagnosed.
There was an overuse of laboratory tests at the ED which
necessitates choosing the necessary analyses for each
patient and to implement orientation, education and training
of physicians on the ways to decrease unnecessary lab
test ordering and the costs of the ordered tests.
Competing interests: no competing interests.
Funding: none
Acknowledgments
The authors express their gratitude to the director and
clerks of the studied setting for their cooperation. Great
thanks to Dr. Deema Bakur Yousef, Dr. Faten Abdullah
Althomali , Dr. Raneem Mohammed Alqurashi , Dr. Teef
Hussein Alosaimi, Dr. Aliah Mashhour Aladwani, Dr. Shatha
Abdulrahman Alghamdi, and Dr. Demah hamdi Alsufyani
for their help in data collection.

References
1. Mosadeghrad AM. Factors Affecting Medical Service
Quality. Iran J Public Health 2014; 43(2): 210–220.
2. Naugler C. Committee on Diagnostic Error in Health
Care; Board on Health Care Services; Institute of Medicine;
The National Academies of Sciences, Engineering, and
Medicine; Balogh EP, Miller BT, Ball JR, editors. Improving
Diagnosis in Health Care. Washington (DC): National
Academies Press (US); 2015, The Path to Improve
Diagnosis and Reduce Diagnostic Error. https://www.ncbi.
nlm.nih.gov/books/NBK338589/
3. Kosack CS, Page A, Paul R Klatser PR. A guide to
aid the selection of diagnostic tests. Bulletin of the World
Health Organization 2017;95:639-645
4. Lewis S, Foreman J. Low-cost diagnostic technologies and
clinical outcomes. The impact of inappropriate utilization.
Int J Technol Assess Health Care 1997;13:501–11.
5. Winkens R, Dinant G. Rational, cost effective use of
investigations in clinical practice. BMJ 2002;324(7340):
783–785.
6. de Wijngaart DJ, Scherrenburg J, van den Broek L, van
Dijk N, Pim MW, Janssens PMW. A Survey of Doctors
Reveals That Few Laboratory Tests Are of Primary
Importance at the Emergency Department. Diagnosis
(Berl) 2014;1(3):239-244.
7. Rubinstein M, Hirsch R, Bandyopadhyay K, Madison B,
Taylor T, Anne Ranne A, et al. Effectiveness of Practices
to Support Appropriate Laboratory Test Utilization: A
Laboratory Medicine Best Practices Systematic Review and
Meta-Analysis. Am J Clin Pathol. 2018; 149(3): 197–221.
8. Rodriguez RM, Anglin D, Hankin A, Hayden SR, Phelps
M, et al. A longitudinal study of emergency medicine
20

residents’ malpractice fear and defensive medicine. Acad
Emerg Med 2007;14: 569-573.
9. Sekhar MS, Vyas N. Defensive Medicine: A Bane to
Healthcare. Ann Med Health Sci Res 2013;3: 295-296.
10. Lyu H. Overtreatment in the United States. PLoS One
2017; 12(9): e0181970.
11. Janssens PM, van de Wijngaart DJ, van Dijk N.
Sensible use of laboratory testing requires active laboratory
involvement. Clin Chem Lab Med 2014;52:e131-132.
12. Zaini RG, Dahlawi HA, Siddiqi A. Identification of the
Types and Frequencies of Pre-analytical Errors in the
Clinical Biochemistry Laboratory: 1-year Study at Hera’a
General Hospital. Archives of medicine 2016;8(4:8): 1-4.
13. Gürsoy O , Tür FK, Aksay E , Tepe I , Sahin S , Düzenli
E , Can H. The impact of coagulation testing on patient
management in the emergency department. Acta Medica
Mediterranea 2015;31: 597-602.
14. Epner PL, Gans JE, Graber ML. When diagnostic
testing leads to harm: a new outcomes-based approach
for laboratory medicine. BMJ Quality & Safety 2013;22:
ii6-ii10.
15. Boran G, Gaffney P, Condell S. Sensible Test Ordering
Practice in an Emergency Department. The S.T.O.P.
and think! Project at Tallaght Hospital’s Emergency
Department: How quality improvement tools can be used
to support Sensible Test Ordering Practic., 2014 https://
www.hse.ie/eng/services/publications/clinical-strategyand-programmes/sensible-test-ordering-practice-in-anemergency-department.pdf
16. Lapic I, Rpgic D, Vitae S. Laboratory utilization in the
emergency department – are the requested tests patientoriented? Signa Vitae 2015; 10(SUPPL 1): 81-83.
17. Baird G. The laboratory test utilization management
toolbox, Biochemia Medica 2014; 24(2), 223-234
18. World Health Organization, OECD, and International
Bank for Reconstruction and Development/The World
Bank. Delivering quality health services: a global imperative
for universal health coverage. 2018 https://extranet.who.
int/sph/docs/file/1654
19. Rehmani R, Amanullah S. Analysis of Blood Tests in
the Emergency Department of a Tertiary Care Hospital
Postgrad Med J 1999;75(889):662-666.
20. Naugler C, Ma I. More Than Half of Abnormal Results
From Laboratory Tests Ordered by Family Physicians Could
Be False-Positive. Can Fam Physician 2018;64(3):202203.
21. Wu AHB, Lewandrowski K, Gronowski AM, Grenache
DG, Sokoll LJ, et al. Antiquated Tests Within the Clinical
Pathology Laboratory. Am J Manag Care 2010; 16: e220e227.
22. Jena AB, Seabury S, Lakdawalla D, Chandra A.
Malpractice risk according to physician specialty. N Eng J
Med 2011; 365: 629-636.
23. Kanzaria HK, Hoffman JR, Probst MA, Caloyeras
JP, Berry SH et al. Emergency physician perceptions of
medically unnecessary advanced diagnostic imaging.
Acad Emerg Med 2015;22: 390-398.
24. Khalifa M, Khalid P. Reducing Unnecessary Laboratory
Testing Using Health Informatics Applications: A Case
Study on a Tertiary Care Hospital. Procedia Computer
Science 2014;37: 253 – 260

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 18 ISSUE 8 AUGUST 2020
M I D D L E E A S T J O U R N A L O F FA M I LY M E D I C I N E • V O LU M E 7 , I S S U E 1 0

