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INTRODUCTION 
 

In various regulations (standards, laws), 
external control has been given different names: 
competence testing schemes, competence testing 
schemes, EQA, Proficiency Testing (PT) [7]. 
OMS 2071 of 2007 on MS Notification of 
Proficiency Testing Providers establishes similar 
terms for competence testing schemes: external 
quality control scheme, external quality assessment 
scheme [21] and SR EN ISO CEI 17043 : 2010 
"Conformity Assessment .General Criteria for 
Competence Testing" defines the competence test, 
the interlaboratory comparison - the skill test scheme 
but also uses the terms "interlaboratory comparison 
schemes" and the "external quality evaluation 
program - EQA" with reference to medical 
laboratories [26]. 

Proficiency Testing (PT) is also a common 
term or "external quality control" especially used to 
describe skill testing schemes within the clinical / 
medical sector [7]. 
Other terms used in clinical laboratory practice are: 
external quality assessment scheme, external quality 
control scheme. 
 
1. DEFINITION OF EXTERNAL CONTROL OF 

QUALITY 
 

By control according to the explanatory 
dictionary of the Romanian language we understand 
"permanent or continuous verification of an activity, 

situations, etc., in order to follow its course and to 
take improvement measures" [10]. 

In the standards and legislation applicable to 
the medical analysis laboratory there are several 
definitions of external quality control; 
SR EN ISO CEI 17043: 2010 Conformity assessment 
General requirements for competence tests; 
- Organizing, conducting and evaluating 
measurements or attempts on identical or similar 
objects by two or more laboratories under 
predetermined conditions [26]. 
OMS 2071/2008 Interlaboratory comparison 
- Organizing, conducting and evaluating the results 
of analyzing, measuring or examining the same 
samples or similar samples by several laboratories in 
accordance with predetermined conditions [21]. 
SR EN ISO CEI 17043: 2010 Competence test 
- Evaluating a participant's performance through 
interlaboratory comparisons against predetermined 
criteria [26]. 
OMS 2071/2008 Competence Test Scheme 
- Interlaboratory comparison method, designed and 
developed to evaluate laboratory performance in a 
specific area of analysis, measurement, or 
examination [21]. 
 

2. STANDARDS WHICH REQUEST AND BE 
USED IN IMPLEMENTING INTERNAL AND 

EXTERNAL QUALITY CONTROL 
 

The standard according to dex is "Standard or 
set of rules governing quality, characteristics, shape, 
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etc. of a product; document in which these rules are 
recorded "[10]. 

Standards are developed by the International 
Organization for Standardization (ISO), a worldwide 
federation of national standardization bodies (ISO 
member committees). The development of 
international standards is entrusted to ISO technical 
committees. Each member interest committee on a 
topic for which a Technical Committee has been 
created has the right to be part of that committee. 
International, governmental and non-governmental 
organizations that have links with ISO also 
participate in papers [2, 7]. 

ISO collaborates closely with the 
International Electrotechnical Commission (IEC) for 
standardization in the electrotechnical field. 

International standards are developed 
according to the rules of the ISO / IEC Directives, 
Part Two. 

The main task of the technical committees is 
the development of international standards. 

Draft international standards adopted by the 
Technical Committees are subject to the vote of the 
member committees. Their publication as an 
international standard requires the approval of at least 
75% of the member committees that voted [2]. 
The main standards used by medical laboratories are: 
- SR ISO / IEC Guide 99 International Methodology 
Vocabulary. Fundamental and general concepts and 
associate terminals (VIM) [24]; 
- EN ISO 15189: 2013 [25] 
- SR EN ISO CEI 17043: 2010 [26]. 
 

3. QUALITY OF ACTIVITY OF MEDICAL 
LABORATORIES 

 
The quality assurance of the services they 

provide has to be a permanent concern of the medical 
laboratories. 

Quality control is represented by a complex 
system of administrative measures, working 
procedures, measuring techniques / observing 
different analytical parameters, resulting in a higher 
probability that the analytical result will be valid [9]. 

Standard SR EN ISO 15189 "Medical 
Laboratories. Requirements for Quality and 
Competence: in Section 5.6 "Quality Assurance 
Examination" states that "the laboratory must ensure 
the quality of the examinations" by performing them 
under defined conditions. "Appropriate pre-post and 
post-review processes need to be implemented. The 
lab should not invent any results "[25]. For good 
laboratory performance, the errors that may occur 
during the activity and the measures required to limit 
them should be known. Types of errors leading to 
quality control failures in the medical analysis lab: 
- the release of results of patients with mistakes of 
transcription of the correct patient name, correct 
patient results due either to incorrectly used or 
unadjusted measuring units, or to mistakes in 

transcribing the figures, the release of results of a 
patient to another patient . 
- the use of non-updated or non-updated biological 
reference intervals with the laboratory's own 
measurement or examination instruments or methods, 
or not specified on the analysis bulletin. 
- The lack of quality control by the medical 
laboratory staff (internal and external) 
- Non-analysis by the medical laboratory staff of the 
results obtained in performing the internal and 
external quality control or non-implementation of the 
corrective measures that are imposed (in time or not 
at all). 
- Use by the medical laboratory of reagents with 
reduced sensitivity and specificity; 
- failure by the medical laboratory to perform the 
calibration of the equipment according to the 
manufacturer's recommendations; 
- non-maintenance of equipment according to 
manufacturers' recommendations [3,4]; 

The way in which the medical laboratory can 
prevent, detect and correct the release of mistaken 
results to the patient is represented by participation in 
an interlaboratory comparison program (s) (such as 
an external quality assessment program or aptitude 
test program) (s) for examining and interpreting the 
examination results "- requirement 5.6.3. 
Interlaboratory comparisons of the standard SR EN 
ISO 15189 [6,25]. 

Participation in competence testing schemes 
provides medical laboratories with a means to meet 
the requirement 5.6.4 "Examination Comparability" 
of the standard SR EN ISO 15189: 2013 "Medical 
Laboratories. Requirements for Quality and 
Competence "to assess the comparability of patient 
outcomes by medical laboratories participating in 
external quality control irrespective of equipment 
endowment, qualification and number of employees, 
labs, calibrators, internal controls or measurement 
and examination methods used by medical 
laboratories [2,11,25]. 
 

4. THE LABORATORY CHECK OF THE 
EXTERNAL QUALITY CONTROL 

 
The Head of the Medical Analysis Laboratory 

must request "External Quality Assessment ...". to 
institutions providing external quality evaluation 
services, notified to the Ministry of Public Health for 
this area of activity "according to par. 2 art.24 of 
WHO 1301 of 2007. [12,20] 
The Head of the Medical Analysis Laboratory 
together with the specialists must establish the 
requirements for the selection of the external quality 
control provider, taking into account the legislation, 
Standards, Standards, Policies of the bodies and 
institutions with responsibility in the respective field, 
Ministry of Health, National Accreditation Body 
(RENAR) National House of Health Insurance 
(CNAS) [16,17,20] . 
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Providers of competence tests for medical 
analysis laboratories must meet the legal 
requirements provided by the Ministry of Health 
according to Order no. 2071 of 16 December 2008 
approving the procedure for notification of 
competence testing schemes for medical analysis 
laboratories: 
- be notified by the Ministry of Health; 
- to have "a medical and scientific advisory 
committee, made up of professionals with technical 
knowledge and experience in the field where the 
scheme" lit. e); 
- to be able to provide the Ministry of Public Health, 
the National Health Insurance House and the county 
health insurance houses with "information regarding 
the results of the global statistical evaluations of the 
participating laboratories in Romania" [23]. 

Medical analysis laboratories that are 
accredited or wish to obtain accreditation from the 
National Accreditation Body (RENAR) according to 
the SR EN ISO 15189: 2013 standard. Laboratories 
Requirements for quality and competence must meet 
the requirement of this standard [29]. 

Interlaboratory comparison programs "that 
meet the relevant requirements of ISO CEI 17043" 
are provided by international quality or international 
quality control organizers who have implemented 
ISO 17043: 2010, are accredited by the national 
accreditation body in the country where the organizer 
of the external quality control is based - according to 
the standard SR EN ISO CEI 17043: 2010 
"Conformity assessment General requirements for 
the competence tests [23]. 

The Government of Romania through the 
Ministry of Health establishes annually, together with 
the National Health Insurance House, through the 
Joint Order of the Ministry of Health and the 
President of CNAS, the Framework Contract on the 
Conditions of Health Care Provision within the 
Social Health Insurance System and the 
Methodological Rules for Application of the 
Framework Contract on the conditions for providing 
healthcare within the health insurance system for the 
respective year where the compulsory periodicity of 
the participation of the medical laboratories to the 
external quality control for the medical laboratories 
wishing to enter into a contractual relationship with 
CNAS for the settlement of the medical analyzes 
from the fund of the social health insurance system 
[14,15,17,18]. 

CNAS reimburses from the insured money in 
the social health insurance system the minimum 
number of 4 annual participations in the external 
quality control, but the laboratory may decide a 
higher number of parties to the external quality 
control depending on the medical laboratory field, 
the offer of the external control organizers of quality 
and other criteria established by the laboratory [17]. 

The number of external quality control 
participations is relevant to increasing the quality of 

medical analysis results for patients only if the 
performance reports of the medical laboratory are 
submitted by the organizer in a timely manner for the 
laboratory's specialists to analyze them and, until the 
next participation, in order to eliminate the causes 
that led to the appearance of the non-conformities 
due to the non-compliance with the external quality 
control against the criteria and procedures of the 
medical laboratory according to the requirement 
5.36.4. of the international standard SR EN ISO 
15189: 2013 [2,25]. 

 
5. STATISTICS USED FOR QUANTITATIVE 

RESULTS 
 
The statistical data obtained at the external 

quality control are useful only together with and 
closely related to the medical service offered in the 
medical laboratories and represented by the results of 
the medical analyzes of the patients being statistical 
calculations based on the reported values 
declassifying the medical laboratories to the 
measurement of the subject submitted to the 
competence test in similar to how patient analyzes 
perform (using the same equipment, calibrators, 
internal controls, specialist, supplies, etc.) [5,6]. 

According to B.3.1.3 of the SR EN ISO CEI 
17043: 2013 standard for the evaluation of the 
performances of the medical laboratories 
participating in the external quality control "The 
statistics currently used for quantitative results" are: 
a) Difference D is calculated using equation (B.1): 
D = (x - X) where x is the result of the participant 
and X is the assigned value. 
b) Difference in percent, D%, is calculated using the 
equation (B.2): 
D% = (x-X) / X x 100 
c) Z values are calculated using equation (B.3): 
Z = (x-X) / σ where, σ is the standard deviation for 
competence assessment [1] 
Performance evaluation reports of the participants in 
the quantitative data competence test rounds 
provided by a national external quality control 
provider contain a summary table with the following 
information: 
M - the measurement subjected to the round of 
attempts to cope; 
U.M. - unit of measurement; 
E - measurement equipment reported to the 
proficiency testing provider; 
R.R (xi) - the result related to participation in the 
round of competence tests; 
X * - assigned value (consensus values from 
participation in the round of competency tests); 
CV - coefficient of variation; 
σ / S * - robust standard deviation 
Um (u (x *) - the standard uncertainty of the assigned 
value; 
D - difference (bias, estimated deviation of the 
participant in the skill test scheme); 
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D% - percentage difference (percentage bias); 
Z - Z score; 
DOM. -The domain of the acceptable results (the 
range of values between the robust average of the 
results reported by the participant after the OIC 
measurement - consecutive values with a set of data - 
minus 2DS (S *) and plus 2DS (S *) for identical or 
equivalent equipments technically if there are at least 
3 different values reported for participants in the 
Competence Scheme Round) [1,2]. 
 

6. ASSESSING THE PERFORMANCE OF 
MEDICAL LABORATORIES 

 
 The decisive factor for providing quality 

medical services is the performance of medical 
laboratories. 

SR EN ISO 15189 specifies in section 5.6.3.4. 
Laboratory Performance Assessment as: Performance 
in interlaboratory comparisons needs to be reviewed 
and discussed with relevant staff. When the 
predefined performance criteria are not met, staff 
must participate in the implementation and 
registration of corrective actions. The effectiveness 
of corrective actions should be monitored and in 
section 5.6.4. Comparability of Examination Results: 
"There must be a defined means of comparing the 
procedures, equipment and methods used and 
establishing comparability of patient sample 
outcomes across the appropriate clinical range." [25]. 

"Evaluation of performance of medical 
laboratories for specific measurements" and 
"establishing the effectiveness and comparability of 
measurement methods used by medical laboratories" 
are two of the purposes for interlaboratory 
comparisons defined by SR EN ISO CEI 17043: 
2010 " of competence "[26]. 

Competency testing providers "that 
substantially meet the relevant requirements of ISO / 
IEC 17043: 2010 compute" performance statistics "as 
described in SR EN ISO CEI 17043: 2010 and 
ISO13528: 2005 (E) [2]. 

The evaluation of the performances of the 
participating medical laboratories is done through 
interlaboratory comparisons. 

Interlaboratory comparison is defined by the 
SR EN ISO CEI 17043: 2010 standard as "the 
organization, performance and evaluation of 
measurements or tests on identical or similar objects 
by two or more laboratories under predetermined 
conditions" [26]. 

According to the standard SR EN ISO CEI 
17043: 2010, the performance assessment of medical 
laboratories for quantitative data analysis is usually 
done through z score value: 
a. | z | ≤ 2.0 shows "satisfactory" performance and 
does not generate any signal; 
b. 2.0 <| z | <3.0 shows the "questionable" 
performance and generates an alarm signal; 

c. | z | ≥ 3.0 shows "unsatisfactory" performance and 
generates a signal of action. 
 
According to the SR EN ISO CEI 7043: 2010 
standard, the performance assessment of medical 
laboratories for analyzes with qualitative and 
semiquantitative data is done "usually by comparing 
the participant's result with the assigned value. If they 
are the same, performance is acceptable. If they are 
not the same, then the reasoning of an expert is 
necessary to determine if the result suits his 
intentional use "[2,4]. 
 

7. ACCREDITATION OF MEDICAL 
LABORATORIES IN ROMANIA 

 
 Accreditation according to SR EN ISO 

15189, definitions 3.1 is "the procedure by which an 
authorized body formally recognizes that an 
organization is competent to carry out specific tasks" 
[8,25]. 

There is only one national accreditation body 
in each country. Applicants for accreditation 
according to a certain standard may apply to another 
accreditation body from a country other than that 
where the applicant is based only if the national body 
does not provide the service - according to 
Regulation (EC) No. Regulation (EC) No 765/2008 
of the European Parliament and of the Council of 9 
July 2008 laying down the requirements for 
accreditation and market surveillance relating to the 
marketing of products [2,27]. 
 

7.1. International recognition of 
accreditation 

International recognition agreements facilitate 
access to the export market. Accreditation bodies 
may become signatories to the following types of 
agreements: 
- at the European level of the EA-MLA (Multilateral 
Agreement) 
- international IAF-MLA, respectively, ILAC-MRA 
(Multilateral Reggnition Arrangement) [2,27,30]. 
o Due to the signatory state of these agreements, an 
accreditation obtained from a signatory accreditation 
body of one of the mentioned agreements is 
recognized in Europe and worldwide for the areas 
covered by the agreement. 
o an EA-MLA is an agreement at European level 
whereby the signatory parties mutually recognize the 
accreditations granted and the reports / certificates 
issued by the entities accredited by them. This 
agreement is concluded for different domains and has 
as a principle the periodic mutual evaluation. , an 
international MRA, between IAF members and ILAC 
respectively. 
o an IAF-MLA confers trust in accreditation bodies 
and in their empowerment to determine the 
competence of certification bodies. The 
accreditations granted by IAF-MLA signatories are 
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recognized globally on the basis of equivalent 
accreditation programs, thus reducing costs and 
adding value to industry and consumers. 
o an ILAC-MRA confers trust in the accreditation 
bodies and their ability to determine the competence 
of a laboratory in conducting trials and calibrations. 
Reliability facilitates the acceptance of test results 
and calibrations between countries where results can 
be demonstrated as coming from accredited 
laboratories. The latter helps to reduce technical 
barriers in trade. 
o Accreditation contributes to increasing the 
competitiveness of products and services in the 
context of the globalization of markets [2,27,30]. 
o Accreditation: 
- Provides confidence in the technical competence, 
impartiality and integrity of bodies and laboratories 
that perform conformity assessment. 
- Contributes to increasing the competitiveness of 
products and services in the context of globalization 
of markets. 
- Contributes to promoting the principle of free 
movement of products and services. 
- Promotes the protection of the life, health and 
safety of individuals, the environment and the 
protection of consumers' interests. 
o The accreditation activity follows the basic 
principles: 
- Transparency and public availability 
- Representation of public interests 
- Voluntary character 
- Independence from the possible predominance of 
any specific interests 
- Participation of the specialized bodies of the public 
administration 
- Impartial treatment of appeals 
- Harmonization with European and international 
accreditation rules 
- Free access to accreditation without discrimination 
o Accreditation offers various advantages to 
economic actors: 
- Minimizing risks 
- Avoiding multiple evaluations 
- Increasing customer confidence 
- Reducing the cost of recognizing products on 
foreign markets 
- Reduce general expenses 
o Accreditation is essential for: 
- Functioning of a market oriented towards quality 
- Public authorities 
- Conformity assessment bodies [2,8]. 
 

7.2. Accreditation of medical laboratories 
 Each EU Member State has an accreditation 

body that uses certain standards, generally the SR EN 
ISO 15189 standard, for the accreditation of medical 
laboratories in that country [8]. 

The national accreditation body in Romania is 
RENAR (Romanian Accreditation Association). The 
accreditation of laboratories in Romania has been 

undertaken since 2007 [2]. Medical laboratories in 
Romania are accredited by RENAR according to the 
standard SR EN ISO 15189: 2013 "Medical 
Laboratories. Requirements for Quality and 
Competence "[29]. 

Regulation (EC) No 765/2008 of the 
European Parliament and of the Council of 9 July 
2008 laying down the requirements for accreditation 
and market surveillance relating to the marketing of 
products specifies in Art. 15 Reasons why each EU 
member country: 

- must not hold more than one accreditation 
body; 

- should ensure that this body is organized so 
as to protect the objectivity and impartiality of its 
activities [2,27]. 

Romania has the largest number of medical 
laboratories accredited in a relatively short period of 
time (2008-2015) respectively 915, a significant 
number of medical laboratories in the respective 
accreditation process 280 [2]. 

The national legislation in 2008 stipulates that 
all medical laboratories wishing to liaise with the 
National House of Santas Insurance (CNAS), so that 
they are health care providers decontracted from the 
social health insurance fund, should be accredited 
according to ISO EN 15189. The Norms to the 
Framework Contract on the Provision of Health Care 
Insurance under the Health Insurance Scheme and 
OMS 1301/2007 stipulate that "as of January 1, 2008 
in all medical laboratories I have to be connected 
with CNAS a management system of quality 
according to ISO EN15189 ", so medical laboratories 
require accreditation mainly to access CNAS funds 
[14,17,19]. 

The number of tests for which the medical 
laboratory requires accreditation is different from one 
country to another [2]. 

In France, a medical laboratory must have all 
the accredited tests in order to function [13, 28]. 

In Romania the number of tests to be 
accredited by the medical laboratory to enter into 
relationship with CNAS differs from one year to 
another according to the legislative provisions of the 
Co-Ca Norms of the year in question: in 2008 at least 
10 tests were to be accredited in Romania, in 2011 at 
least 51 tests were to be accredited [2]. 
 In accordance with the legislation and the 
requirements in force in Romania, the interest of the 
medical laboratories wishing to implement the 
quality management system according to SR EN ISO 
15189 [2] has greatly increased. 
 

CONCLUSIONS 
 

The performance of medical laboratories is a 
decisive factor for providing quality medical 
services. 
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The external quality control service is 
performed by the Romanian medical laboratories 
according to the national legislation in force. 

The utility of external control is that it checks 
the performance of medical laboratories to deliver the 
right results to patients as close to real value. 

The external quality control service has a 
medical purpose and it is the responsibility of the 
head of the medical laboratory to take into account 
the criteria set by the Ministry of Health in its task of 
purchasing the external quality control service. 

The minimum number of 4 participations per 
year for external quality control is provided by all 
external quality control organizers, national or 
international 

The statistical data and calculations provided 
by the medical laboratory's participation in external 
quality control are of value only together and closely 
related to the patient's medical outcomes. 

Medical laboratories should aim to implement 
a quality management system. 
 

ABSTRACT 
 

Patient safety is one of the important 
dimensions of quality, being extremely important for 
all healthcare activities, including the work of 
medical laboratories. 70-80% of medical diagnoses 
and medical conduct are based on tests performed by 
medical laboratory specialists [2]. External quality 
control as a medical service is a tool that measures 
the efficacy and comparability of measurement 
methods used by medical laboratories [4]. 

The role of external quality control for 
medical laboratories is to: 
- contribute to providing reliable and comparable 
results to patients so that a patient is not healthy on 
the basis of an analytical report issued by a 
laboratory and ill on the basis of another analysis 
bulletin (issued by another laboratory or even by 
same laboratory at close times), 
- save money in the public and private system by 
providing results of medical analyzes of patients 
leading to the most accurate and complex medical 
diagnosis [4]. 
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