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Abstract

Introduction: The aim of this work is twofold. Firstly, to study the temporal evolution in the number of laboratory requests from primary care wit-
hout clinical indication, and  to analyse the number of such requests before and after the implementation of an automated requesting procedure. 
Secondly, to investigate what are the most frequent clinical indications that prompted laboratory testing. 
Materials and methods: This is a retrospective observational study conducted from January 2009 to December 2015.  We counted the requests 
without clinical question, calculated the number of such requests per total number of requests and listed the most frequent indications.
Results: The number of tests requests with a blank clinical indication was significantly higher in 2009 when compared to 2015 (80% vs. 20%; P < 
0.001). For every year in this 7-year period, dyslipidemia, essential hypertension and diabetes were the most prevalent diagnoses that prompted a 
laboratory test in primary care, accounting for more than 20% of all indications.
Conclusions: The number of primary care requests without patient clinical question has decreased after the implementation of an automated 
requesting procedure. Disorders of lipid metabolism, essential hypertension and diabetes mellitus were the most prevalent diagnoses that promp-
ted a laboratory test in primary care.
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Introduction

Failure to order appropriate diagnostic tests, in-
cluding laboratory tests, accounts for approxi-
mately 55% of observed incidents of missed and 
delayed diagnoses in the outpatient setting (1,2). 
Since the laboratory professional should be in-
volved in every step of total testing process, it is 
important for us to be focused on these events for 
a possible solution. 

One of the main duties of health care workers is to 
ensure appropriate use of diagnosis and treatment 
procedures, and to orient health care organiza-
tions to more efficient and safety procedures. In 
fact, there are many advantages regarding an ap-

propriate requesting. First, it reduces the econom-
ic costs of the laboratory.  Second, the incidence of 
false positive results by the fact of being request-
ed in a population with low prevalence of a certain 
disease could be significantly reduced (3). Third, it 
decreases the global request of laboratory tests; 
indeed inappropriate over requesting may have 
contributed to the considerably increase in the 
volume of laboratory tests over the last years. This 
overload can mask the really clinical important 
laboratory information and causes the laboratory 
to be commoditized in a way that it is very difficult 
to pay the necessary attention to really appropri-
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ate requested tests, to deliver meaningful clinical 
laboratory information instead of simply laborato-
ry numerical data (4). 

In all, knowing the clinical indication for ordered 
tests is crucial in assessing appropriateness of the 
ordered test. The Model of Quality Indicators (MQI) 
proposed by the IFCC Working Group “Laboratory 
Errors and Patient Safety” (IFCC WG-LEPS) for the 
pre-analytical phase, as a quality assurance tool for 
improving the quality of laboratory service, in-
cludes quality indicators (QIs) regarding appropri-
ateness of clinical request related to the number of 
requests without clinical question (5). The priority 
scale for proposed QIs to facilitate their gradual in-
troduction into routine practice, starts with a “man-
datory” (score 1) and ends with a “valuable” (score 
4) QIs score. The number of requests without clini-
cal question QI is classified as important (score 2), 
and should be implemented when all “mandatory” 
QIs are in use (5). To the best of our knowledge no 
prior research has dealt with this topic.

The aim of this work is twofold. Firstly, we aimed 
to study the temporal evolution in the number of 
laboratory requests from primary care without 
clinical indication, and to analyse the number of 
such requests before and after the implementa-
tion of an automated requesting procedure. Sec-
ondly, we wanted to investigate what are the most 
frequent clinical indications that prompt a labora-
tory test.

Materials and methods 

Study design

A retrospective observational study was conduct-
ed from January 2009 to December 2015 in the 
Health Department (HD) of San Juan (Alicante, 
Spain). The laboratory is located at the public Uni-
versity Hospital of San Juan, a 370-bed suburban 
community hospital that serves the HD popula-
tion (234,551 inhabitants), including nine different 
primary care centres (PCC). It receives samples 
from inpatients, outpatients and primary care pa-
tients. Primary care samples are transported by 
couriers from the different PCC to the laboratory 
reception desk. 

Prior to May 2009, primary care tests ordering re-
quest was manual (paper request form), and pa-
tient demographic data and tests were registered 
manually in the laboratory information system 
(LIS) by two laboratory administrative assistants, 
after receiving the forms in the laboratory recep-
tion desk together with samples. Since that time, 
laboratory requests are made through an elec-
tronic system, the Computerized Patient Order En-
try (CPOE) that offers the General Practitioners 
(GPs) a field to be filled regarding the reason for 
the laboratory request through International Clas-
sification of Diseases, Ninth Revision, Clinical Mod-
ification (CIE-9-MC) codes (6). It was not mandato-
ry to complete the clinical details field in CPOE.

Methods

We calculated the number of requests without 
clinical indication and counted the different clini-
cal information/clinical questions based on CIE-9-
MC codes, which were provided in the request 
form. We also assessed the number of primary 
care requests. Data was collected from the LIS us-
ing a software program based on Data Warehouse 
and On-Line Analytical Processing (OLAP) cube 
(Omnium by Roche Diagnostics_ SUNSET Technol-
ogies, Gerona, Spain). 

Data processing 
After collecting the data, we calculated the num-
ber of requests without clinical question per total 
number of requests per year and the difference 
between 2009 and 2015 (5). We also counted the 
number of requests with every clinical question 
per year. We included the clinical indications with 
prevalence above 1% of the total clinical indica-
tions for the year 2015; this threshold was chosen 
arbitrarily by the authors. The rest were grouped 
into a category called other diagnosis. 

Statistical analysis

The difference in indicator results of categorical re-
sponses between two independent groups was 
calculated by way of the comparison of propor-
tions and Chi-square. A two-sided P ≤ 0.001 rule 
was utilized as the criterion for rejecting the null 
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hypothesis of no difference. All analyses were per-
formed using SPSS Inc. for Windows, Version 22.0. 
(Chicago, SPSS Inc).

Results

The number of laboratory requests with pertinent 
clinical information/indication increased over 
time, especially after the implementation of the 
CPOE, surpassing 80% of requests in 2014 and 
2015. Figure 1 shows the number of requests with-
out clinical question per total number of requests 
over the 7 years of the study. The QI - number of 
requests without clinical question per total num-
ber of requests was significantly (P < 0.001) higher 
in 2009 as compared to 2015. 

Table 1 shows the total annual number of requests 
from primary care and those with patient clinical 
information. For all 7 years of the study period, dis-
orders of lipid metabolism, essential hypertension 
and diabetes mellitus were the most frequent indi-
cations behind a laboratory test (Table 1).

Discussion

This is the first research that studies the number of 
laboratory requests from primary care without 
clinical question and lists the most frequent indi-
cations that prompt a laboratory test in this set-
ting. The study highlights an improvement in the 
number of requests with patient clinical informa-
tion after establishment of CPOE. This improve-
ment was significant, with a progressive increment 
over the study period. Consistently through the 7 
years of the study, disorders of lipid metabolism, 
essential hypertension and diabetes mellitus were 
the most prevalent in primary care.

Our results prove how technology can improve 
the correct completeness of a laboratory request. 
It would be difficult to know how this improve-
ment consequently enhanced the service provid-
ed by the laboratory, and hence patient benefit. 
However, having the patient clinical information 
when verifying laboratory data makes it easier to 
report numerical data with added interpretation 
instead of just numerical data in the 70% of clinical 
decisions that laboratory intervenes (4). 

Figure 1. Monthly trend along the 7 years of the indicator num-
ber of requests without clinical question per total number of 
requests

This QI result, after the great improvement in year 
2010, also continued improving along years. In 
fact, in the year 2015 less than 20% of requests 
from primary care did not include the pertinent 
clinical information. There are probably multiple 
causes for this improvement and it is possible that 
communication and education (7), as in other 
stages of laboratory total testing process (8-10), 
could have contributed to the improvement of 
GPs awareness for a better request completion. 

Patient’s clinical information give us the opportu-
nity to enhance patient benefit through laborato-
ry post analytical step improvement by reporting 
numerical data with added interpretation instead 
of just numerical data, but also to improve ade-
quacy in test requesting. Consistently, through the 
7 years of the study disorders of lipid metabolism, 
essential hypertension and diabetes mellitus were 
the most frequent indications behind a laboratory 
tests. In 2014 and 2015, more than 20% of tests 
were performed for one of those reasons. Through 
interventions, the laboratory could offer the best 
services to those 20% of primary care patients, just 
by acting in such three main patient diagnoses. 
The added value of the research is that the knowl-
edge of the indications behind laboratory tests al-
lows pathologists and GPs to design and imple-
ment tests profiles on the basis of the most com-
mon clinical concerns, to make sure all but only 
the appropriate tests are performed for a certain 
condition.
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Indicator
Year

2009 2010 2011 2012 2013 2014 2015

Total requests, N 89,450 87,056 91,676 87,424 94,922 97,438 95,017

Requests with clinical 
question, N (%)*

31,296
(35.0%)

62,028 
(71.3%)

69,018 
(75.3%)

67,556 
(77.3%)

74,701 
(78.7%)

79,057 
(81.1%)

76,372 
(80.4%)

CIE - code†

272 3.9% 7.7% 7.7% 7.9% 9.6% 9.8% 9.1%

401 2.7% 5.2% 5.2% 5.6% 6,2% 6.0% 5.7%

250 1.8% 3.7% 3.8% 4.1% 5.1% 5.4% 5.6%

595 1.0% 2.2% 2.3% 2.3% 2.7% 3.4% 3.2%

780 2.0% 3.8% 2.6% 2.5% 2.5% 2.7% 2.8%

244 0.7% 1.5% 1.6% 1.9% 2.3% 2.5% 2.7%

280 0.6% 1.1% 1.1% 1.3% 1.4% 1.5% 1.7%

285 0.5% 1.0% 1.2% 1.3% 1.5% 1.6% 1.7%

300 1.1% 2.0% 1.9% 1.9% 1.6% 1.6% 1.6%

790 0.5% 1.0% 1.1% 1.2% 1.3% 1.5% 1.5%

599 0.3% 0.6% 0.8% 1.3% 1.4% 1.6% 1.5%

V72 0.3% 0.6% 0.8% 1.1% 1.1% 1.3% 1.3%

536 0.4% 0.9% 1.1% 1.5% 1.2% 1.4% 1.3%

789 0.4% 1.1% 1.2% 1.3% 1.2% 1.3% 1.2%

719 0.5% 1.2% 1.2% 1.2% 1.2% 1.1% 1.2%

788 0.4% 0.8% 0.9% 0.9% 1.1% 1.1% 1.1%

724 0.7% 1.3% 1.4% 1.4% 1.2% 1.1% 1.0%

Rest of codes 17.1% 35.6% 39.1% 38.6% 36.1% 36.2% 36.0%

*The indicator was significantly (P < 0.001) lower in year 2009 when compared to 2015. P < 0.05 was considered statistically 
significant.
†Full code title: 272 – disorders of lipid metabolism; 401 – essential hypertension; 250 – diabetes mellitus; 595 – cystitis; 780 – 
general symptoms; 244 – acquired hypothyroidism; 280 – iron deficiency anaemia; 790 – nonspecific findings on examination of 
blood (abnormality of red blood cells, elevated sedimentation rate, abnormal glucose, excessive blood level of alcohol, nonspecific 
elevation of levels of transaminase or lactic acid dehydrogenase, other abnormal blood chemistry, bacteraemia, viremia, other 
nonspecific findings on examination of blood); 300 – anxiety, dissociative and somatoform disorders; 285 – other and unspecified 
anaemias; V72 – special investigations and examinations (examination of eyes and vision, examination of ears and hearing, dental 
examination, gynaecological examination, pregnancy examination or test, radiological examination, not elsewhere classified, 
laboratory examination, diagnostic skin and sensitization tests, other specified examinations, unspecified examination); 599 – 
other disorders of urethra and urinary tract; 536 – disorders of function of stomach; 789 – other symptoms involving abdomen and 
pelvis; 719 – other and unspecified disorders of joint; 724 – other and unspecified disorders of back; 788 – symptoms involving 
urinary system.

Table 1. Total requests, requests with clinical question from primary care and percentage of every diagnosis every year.

The study had certain limitations. First, we really 
do not know if – prior to CPOE establishment - the 
GPs were not indicating the clinical question when 
filling a laboratory request or the laboratory assis-
tants were not registering this information in the 
LIS. Second, the period before CPOE, we only had 

about 20% of known indications, and the most fre-
quent indications would not have been complete-
ly objective.

In conclusion, the number of primary care re-
quests without patient clinical question (measured 
through a QI) has decreased along years and after 
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the implementation of a CPOE. Education and 
communication between laboratory department 
and GPs has also contributed to this significantly 
decrease. Disorders of lipid metabolism, essential 
hypertension and diabetes mellitus were the most 

prevalent diagnoses that prompted a laboratory 
test in primary care.
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