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Abstract

Introduction: The aim of the study was to determine the current state of laboratory’s extra-analytical phase performance by calculating prea-
nalytical and postanalytical phase quality indicators (Qls) and sigma values and to compare obtained data according to desired quality specifications
and sigma values reported by The International Federation of Clinical Chemistry and Laboratory Medicine (IFCC) Working Group — Laboratory errors
and Patient Safety.

Materials and methods: Preanalytical and postanalytical phase data were obtained through laboratory information system. Rejected samples in
preanalytical phase were grouped according to reasons for rejection and frequencies were calculated both monthly and for 2019. Sigma values were
calculated according to “short term sigma” table.

Results: The number of rejected samples in laboratory was 643 out of 191,831 in 2019. Total preanalytical phase rejection frequency was 0.22%.
According to the reasons for rejection, Qls and sigma values were: “Samples with excessive transportation time”: 0.0036 and 5.47; “Samples collected
in wrong container” 0.02 and 5.11. In December, Qls and sigma values were: “Samples with excessive transportation time™: 0.01 and 5.34; “Samples
collected in wrong container”: 0.03 and 4.98. The postanalytical Qls and sigma values were: “Reports delivered outside the specified time”: 0.34 and
4.21; “Turn around time of potassium”: 56 minute and 3.84, respectively. There were no errors in “Critical values of inpatients and outpatients noti-
fied after a consensually agreed time”.

Condlusions: Extra-analytical phase was evaluated by comparing it with the latest quality specifications and sigma values which will contribute to

improving the quality of laboratory medicine.
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Introduction

After decades of development, clinical laborato-
ries have achieved a low error rate in the analytical
process outpacing other processes of the total
testing process (TTP), focusing on analytical quali-
ty, with standardized procedures, an internal and
external quality control assessment. International
accreditation bodies require laboratories to con-
trol all testing processes, focusing not only on the
analytical phases but also on the preanalytical and
postanalytical phase where most errors occur.

https://doi.org/10.11613/BM.2022.030701

Improving the extra-analytical phase of the TTP is
an important responsibility for laboratory medi-
cine (1).

The International Federation of Clinical Chemistry
and Laboratory Medicine (IFCC) “Laboratory Errors
and Patient Safety” Working Group (WG-LEPS)
launched a project in 2008 to define the Model of
quality indicators (Qls). The overall goal of the pro-
ject is to collect standardized data and create a
common reporting system for clinical laboratories
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based on these data. In the first phase of the pro-
ject, Qls were determined for the preanalytical, an-
alytical, and postanalytical phases, which are the
main components of the TTP. The QlIs result re-
ports that are collected from participating labora-
tories from February 2008 to December 2009 and
the preliminary quality specifications determined
according to these results were published in 2011
(2). In 2015, Plebani et al. reported very high priori-
ty preanalytical Qls (3). In 2016, postanalytical
phase Qls specifications calculated according to
2012, 2013, and 2014 data were published (4). Final-
ly, the preanalytical phase and postanalytical phase
Qls specifications and estimated sigma values de-
termined according to the data collected in 2014,
2015, and the first half of 2016 were reported (5).

Quality indicators are one of the main tools used to
increase the quality of laboratory services, ensuring
patient safety by reducing error rates. Quality indi-
cators are recognized as part of laboratory improve-
ment strategy and have proven to be suitable tools
for improving and monitoring processes (4).

Six Sigma is a data-driven quality strategy that
provides information about process performance
and is used to improve processes. The quality as-
sessment made by this method consists of “de-
fine”, “measure”, “analyse”, “improve”, and “control”
steps. In the “measure” step of the process, the
number of errors is converted to the number of
defects per million opportunities (DPMO), and the
process sigma level is calculated. The “Six” in Six
Sigma refers to the ideal goal where six standard
deviations can fit within the defined tolerance li-
mits of a process and anything beyond these
tolerance specifications is considered a defect. The
evaluation of laboratory processes with the Six
Sigma method not only reduces errors that may
affect patient health but also contributes positive-
ly to the healthcare institution’s budget by pre-
venting unnecessary costs. In addition, by calculat-
ing the laboratory performance with harmonised
criteria, it is possible to compare the performance
with other clinical laboratories in the world (6).

The aim of the study was to determine the current
state of our laboratory’s extra-analytical phase
performance by calculating the preanalytical and
postanalytical phase Qls and sigma values and to

Biochem Med (Zagreb) 2022;32(3):030701

compare the obtained data according to the qual-
ity specifications and sigma values reported by
the IFCC WG-LEPS.

Materials and methods

This retrospective observational study was con-
ducted in Hospital Central Laboratory in 2019. The
data of the rejected samples in our laboratory are
recorded through the “laboratory error classifica-
tion system” software integrated into the labora-
tory information system (LIS). This software pro-
vides standardization of registration information
of rejected samples. The total number of samples
accepted to the laboratory, the number of reject-
ed samples, the reasons for rejection, the total
number of checked samples for haemolysis, and
the total number of samples with anticoagulant
checked for clots were obtained from the LIS. The
haemolysis was detected by the haemolysis index
of the Advia 1800 (Siemens Corp., New York, USA)
autoanalyser. Clotted samples were detected by
visual inspection of the specimen.

Rejected sample frequencies were calculated both
monthly and for 2019. The target value for the “to-
tal preanalytical phase rejection frequency” was
determined according to the average preanalyti-
cal rejection frequency values of the previous year
in our laboratory (0.3%).

The rejected samples in the preanalytical phase
were grouped according to the reasons for rejec-
tion. According to the data obtained, the preana-
lytical phase was evaluated with percentage of:
“Number of samples not received / Total number
of samples” (Pre-NotRec), “Number of samples col-
lected in wrong container / Total number of sam-
ples” (Pre-WroCo), “Number of samples rejected
due to haemolysis / Total number of checked sam-
ples for haemolysis” (Pre-HemR), “Number of sam-
ples clotted / Total number of samples with an an-
ticoagulant checked for clots” (Pre-Clot), “Number
of samples with insufficient sample volume / Total
number of samples” (Pre-InsV), “Number of sam-
ples with inappropriate sample-anticoagulant vol-
ume ratio / Total number of samples with antico-
agulant” (Pre-SaAnt), “Number of samples with ex-
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cessive transportation time / Total number of sam-
ples” (Pre-ExcTim) (7).

The postanalytical phase was evaluated with the
percentage of: “Number of reports delivered out-
side the specified time / Total number of reports”
(Post-OutTime), “Number of critical values of inpa-
tients notified after a consensually agreed time
(from result validation to result communication to
the clinician) / Total number of critical values of in-
patients to communicate” (Post-InpCV), “Number
of critical values of outpatients notified after a
consensually agreed time (from result validation
to result communication to the clinician) / Total
number of critical values of outpatients to com-
municate” (Post-OutCV), turn around time (min-
utes) of: “Potassium (K) at 90th percentile (STAT)”
(Post-PotTAT), “International Normalized Ratio
(INR) value at 90th percentile (STAT)” (Post-INRTAT),
“Troponin | (Tnl) or Troponin T (TnT) at 90th per-
centile (STAT)” (Post-TnTAT), “time (from result vali-
dation to result communication to the clinician) to
communicate critical values of inpatients (min-
utes)” (Post-InpCVT) and “outpatient (minutes)”
(Post-OutCVT) (5).

Extra-analytical phase errors are assumed to be not
normally distributed. Therefore, to avoid overesti-
mating the deviation in the extra-analytical phase
performance, it is recommended not to include the
1.5 standard deviation (SD) shift in the sigma calcu-
lation and to determine the DPMO values accord-
ing to the short-term sigma table (6,8). In the study,
sigma values were determined according to the
“short term sigma” table. Defects per million op-
portunities were calculated and converted to short
term sigma (5,9). The preanalytical and postanalyti-
cal phase Qls values were calculated using the for-
mulas recommended by the IFCC WG-LEPS (Table
1) (5,8). The calculated Qls and sigma values were
evaluated, both monthly and for 2019, according to
the desired (50th percentile) specifications report-
ed by IFCC WG-LEPS (Table 1) (5,7). The sigma val-
ues were calculated according to the number of er-
rors determined by accepting “the desired quality
specification” as the target value.
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The quality specifications of the “Post-InpCVT”
and “Post-OutCVT” were not reported in IFCC WG-
LEPS due to insufficient results (5). Our target val-
ues for “Post-InpCVT” and “Post-OutCVT” are 30
minutes.

Statistical analysis

Descriptive statistics were performed using Office
2010 Excel (Microsoft, Washington, USA) software.
The results were reported as percentage (%) and
number.

Results

The number of samples received in the laboratory
was 191,831 and the number of rejected samples
was 643 in 2019.

Preanalytical phase: The total number of preana-
lytical phase errors in our laboratory was 432, the
total number of checked samples for haemolysis
was 130,188 and the total number of samples with
an anticoagulant checked for clots was 53,504 in
2019. The total preanalytical phase rejection fre-
quency was 0.22%. In December, the preanalytical
phase rejection frequency was 0.33%. According
to the reasons for rejection in 2019, “Pre-ExcTim”
Qls and sigma value were 0.0036 and 5.47; “Pre-
WroCo” Qls and sigma value were 0.02 and 5.11, re-
spectively (Table 1). In December, “Pre-ExcTim” Qls
and sigma value were 0.01 and 5.34; “Pre-WroCo”
Qls and sigma value were 0.03 and 4.98, respec-
tively (Table 2).

Postanalytical phase: “Post-OutTime” Qls and sig-
ma value were 0.34 and 4.21; “Post-PotTAT” Qls
(minute) and sigma value were 56 and 3.84, re-
spectively. “Post-INRTAT”, Post-TnTAT, “Post-InpCVT
and “Post-OutCVT Qls (minute) were 36, 52, 8 and
10, respectively (Tablel). "Post-TnTAT” Qls (minute)
in January, February, March, June and November
were above the desired annual target value (Table
3). There were no errors in “Post-InpCV” and “Post-
OutCV” in 2019 and all months (Table 4).
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TasLE 1. The Qls and sigma values of the preanalytical and postanalytical phase in our laboratory in 2019 and desired Qls and sigma
values reported by IFCC WG-LEPS

Desired . .
Preanalytical Laboratory Desired Sigma
S o .
phase Quality indicators Results (50th) Val(;:i/(g?)th) QI (%) Sigma
(95%Cl) ?
Percentage of: Number of samples not received / Total 0.19 4.39
Pre-NotRec number of samples (0.14-0.30) (4.25-4.49) 0.01 322
Percentage of: Number of samples collected in wrong 0.01 5.22 . +
Pre-WroCo container / Total number of samples (0.004-0.01) (5.22-5.44) 0.02 >
Percentage of: Number of samples rejected due to haemolysis 0.44 412
Pre-HemR / Total number of checked samples for haemolysis (0.30-0.50) (4.07-4.25) 0.22 4.36
Pre-Clot Percentage of: N}meer of.samples clotted / Total number 0.24 4.32 0.05 478
of samples with an anticoagulant checked for clots (0.20-0.27) (4.28-4.38)
Percentage of: Number of samples with insufficient sample 0.03 493
Pre-Insv volume / Total number of samples (0.02-0.04) (4.85-5.01) 0.02 >
Percentage of: Number of samples with inappropriate 034 4.20
Pre-SaAnt sample-anticoagulant volume ratio / Total number of ' ’ 0.07 4.68
. . (0.22-0.42) (4.13-4.35)
samples with anticoagulant
. Percentage of: Number of samples with excessive 6.00 . +
Pre-ExcTim transportation time / Total number of samples 0 (6.00-6.00) 0.0036 47
. Desired . .
Pﬁztsaenalytlcal Quality indicators Laboratory 2,:1::: (Sslgtrlr‘\)a Ql (%) Sigma
P Results (50th)
Post-OutTime Percentage qf: Number of reports delivered outside the 0.04 430 034" 421t
specified time / Total number of reports
Percentage of: Number of critical values of inpatients
notified after a consensually agreed time (from result
Post-InpCV validation to result communication to the clinician) / Total 112 3.00 0 >6.00
number of critical values of inpatients to communicate
Percentage of: Number of critical values of outpatients
Post-OutCV r?otlﬁed aftera consensua!ly a'greed time '(fr'orn result 3419 1.90 0 5 6.00
validation to result communication to the clinician) / Total
number of critical values of outpatients to communicate
. Desired . .
P;:tsaenalytlcal Quality indicators Laboratory 2,:::: (Sslgtnr:)a (mig:‘te) Sigma
P Results (50th)
Post-PotTAT Turn Around Time (mlnutgs) of Potassium (K) at 90th 296 ESVNA 56" 384
percentile (STAT)
Turn Around Time (minutes) of International Normalized
PoSEINRTAT Ratio (INR) value at 90th percentile (STAT) 450 ESVNA 36 >6.00
g Turn Around Time (minutes) of Troponin | (Tnl) or Troponin
Post-TnTAT T (TnT) at 90th percentile (STAT) 53.0 ESVNA 52 410
Time (from result validation to result communication to
Post-InpCVT the clinician) to communicate critical values of inpatients NADPR NADPR 8 >6.00
(minutes)
Time (from result validation to result communication to
Post-OutCVT the clinician) to communicate critical values of outpatient NADPR NADPR 10 >6.00

(minutes)

*Quality indicator percentile above desired laboratory results (50t) (5,8). 'Sigma value below desired sigma values (50t) (5,8). ESVNA
- estimate of sigma value not applicable. NADPR - not available due to poor results. IFCC WG-LEPS - The International Federation
of Clinical Chemistry and Laboratory Medicine, "Laboratory Errors and Patient Safety" Working Group. Cl - confidence interval. QI -
quality indicator.
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TasLE 2. The monthly QlIs and sigma values of the preanalytical phase, calculated according to the reasons for rejection

Months Pre-HemR Pre-InsV Pre-NotRec Pre-ExcTim Pre-WroCo Pre-SaAnt Pre-Clot
January n 34 3 0 0 0 0 0
N 11,936 18,617 18,617 18,617 18,617 18,617 4791
Ql (%) 0.28 0.02 0 0 0 0 0
Sigma 4.26 5.10 > 6.00 > 6.00 > 6.00 > 6.00 > 6.00
February n 27 1 1 1 5 0 8
N 10,924 17,579 17,579 17,579 17,579 17,579 4272
Ql (%) 0.25 0.01 0.01 0.01" 0.03" 0 0.19
Sigma 4.31 5.36 5.36 5.36% 495t >6.00 4.40
March n 18 2 0 1 2 2 5
N 11,258 18,104 18,104 18,104 18,104 18,104 4592
Ql (%) 0.16 0.01 0 0.01" 0.01" 0.04 0.11
Sigma 4.45 5.19 >6.00 5.37¢ 5.19t 4.83 4.56
April n 16 5 1 0 3 3 2
N 11,748 15,685 15,685 15,685 15,685 15,685 4814
Ql (%) 0.14 0.03" 0.01 0 0.02" 0.06 0.04
Sigma 4.50 4911 533 > 6.00 5.05% 4.73 4.84
May n 20 0 0 0 4 4 6
N 10,186 15,487 15,487 15,487 15,487 15,487 4292
Ql (%) 0.20 0 0 0 0.03" 0.09 0.14
Sigma 4.38 > 6.00 > 6.00 > 6.00 497t 4.61 4.49
June n 13 1 1 0 0 5 0
N 10,031 14,018 14,018 14,018 14,018 14,018 4174
Ql (%) 0.29 0.01 0.01 0 0 0.12 0
Sigma 4.51 5.30 5.30 >6.00 >6.00 4.54 >6.00
July n 22 4 1 0 3 5 3
N 11,650 13,995 13,995 13,995 13,995 13,995 4794
Ql (%) 0.19 0.03 0.01 0 0.02" 0.10 0.06
Sigma 4.40 4.96 5.30 >6.00 5.02F 4.58 4.73
August n 20 1 0 4 0 3 0
N 9807 12,553 12,553 12,553 12,553 12,553 4081
Ql (%) 0.20 0.01 0 0.03" 0 0.07 0
Sigma 4.37 5.28 > 6.00 491* > 6.00 4.68 > 6.00
September n 28 4 4 0 1 2 0
N 10,619 14,134 14,134 14,134 14,134 14,134 4346
Ql (%) 0.26 0.03 0.03 0 0.07" 0.05 0
Sigma 4.29 4.95 4.95 > 6.00 5.30t 4.81 > 6.00
October n 20 0 6 0 2 6 0
N 9801 16,958 16,958 16,958 16,958 16,958 4092
Ql (%) 0.20 0 0.04 0 0.01" 0.15 0
Sigma 4.37 > 6.00 4.89 > 6.00 5.18f 4.47 > 6.00
https://doi.org/10.11613/BM.2022.030701 Biochem Med (Zagreb) 2022;32(3):030701
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TABLE 2. Continued.

Months Pre-HemR Pre-InsV Pre-NotRec Pre-ExcTim Pre-WroCo Pre-SaAnt Pre-Clot
November n 22 4 4 0 5 7 3
N 11,034 18,650 18,650 18,650 18,650 18,650 4635
Ql (%) 0.20 0.02 0.02 0 0.03" 0.15 0.07
Sigma 4.38 5.02 5.02 >6.00 496" 447 472
December n 40 4 1 1 4 2 1
N 11,194 16,051 16,051 16,051 16,051 16,051 4621
Ql (%) 0.36 0.03 0.01 0.01" 0.03" 0.04 0.02
Sigma 4.19 4.98 5.34 5.34f 4,98t 4.83 5.02
2019 n 280 29 19 7 29 39 28
N 130,188 191,831 191,831 191,831 191,831 191,831 53,504
Ql (%) 0.22 0.02 0.01 0.0036" 0.02" 0.07 0.05
Sigma 4.36 511 5.22 5.47t 5.1t 4.68 4.78

*Quality indicator percentile above 50th percentile according to 2018 data of IFCC WG-LEPS (8). TSigma value below 50th percentile
according to 2018 data of IFCC WG-LEPS (8). Pre-HemR - percentage of: Number of samples rejected due to haemolysis / Total
number of checked samples for haemolysis. Pre-InsV — percentage of: Number of samples with insufficient sample volume /
Total number of samples. Pre-NotRec — percentage of: Number of samples not received / Total number of samples. Pre-ExcTim
- percentage of: Number of samples with excessive transportation time / Total number of samples. Pre-WroCo — percentage
of: Number of samples collected in wrong container / Total number of samples. Pre-SaAnt — percentage of: Number of samples
with inappropriate sample-anticoagulant volume ratio / Total number of samples with anticoagulant. Pre-Clot — percentage of:
Number of samples clotted / Total number of samples with an anticoagulant checked for clots. N — total number of samples (The
total number of checked samples for haemolysis and the total number of samples with an anticoagulant checked for clots in the
columns Pre-HemR and Pre-Clot were listed). IFCC WG-LEPS - The International Federation of Clinical Chemistry and Laboratory
Medicine, "Laboratory Errors and Patient Safety" Working Group. QI - quality indicator.

TaBLE 3. The Qls and sigma values of “Post-OutTime”, “Post-PotTAT”, “Post-INRTAT” and “Post-TnTAT”

Qls

December
2019

January
February
March
April
May
June
July
August
September
October
November

Post-OutTime Ql (%) 018" 014" 041" 036" 026" 036" 018 046" 035 017° 0.23° 0.80" 0.34
Sigma 442 450 434t 418t 431 409t 442 47101 499% 444 434 3911 4211
Post-PotTAT QI (minute) 55" 52" 55" 54" 59" 59" 54" 58" 61" 54" 55 57" 56"
Sigma 397 368 344 405 444 409 375 376 393 >6.00 365 385 3.84
Post-INRTAT QI (minute) 34 36 35 39 41 38 35 35 36 34 37 35 36
Sigma >6.00 >6.00 >6.00 >6.00 >6.00 >6.00 >6.00 >6.00 >6.00 >6.00 >6.00 >6.00 >6.00
Post-TnTAT QI (minute) 59" 60" 54" 46 46 55" 50 50 51 51 54" 49 52
Sigma 428 367 427 408 427 408 >6.00 433 430 375 400 >6.00 410

*Quality indicator percentile above 50t percentile according to 2014 data of IFCC WG-LEPS (5). tSigma value below 50t percentile
according to 2014 data of IFCC WG-LEPS (5). Post-OutTime — percentage of: Number of reports delivered outside the specified
time / Total number of reports. Post-PotTAT - turn Around Time (minutes) of Potassium (K) at 90th percentile (STAT). Post-INRTAT -
turn Around Time (minutes) of International Normalized Ratio (INR) value at 90th percentile (STAT). Post-TnTAT — turn Around Time
(minutes) of Troponin | (Tnl) or Troponin T (TnT) at 90th percentile (STAT). DPMO - defects per million opportunities. QI - quality
indicators. IFCC WG-LEPS - The International Federation of Clinical Chemistry and Laboratory Medicine, "Laboratory Errors and
Patient Safety" Working Group.
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TasLE 4. Qls and sigma values of “Post-InpCV”, “Post-OutCV”, “Post-InpCVT” and “Post-OutCVT”

s S T T 3 ¢ =2 5 £ & £ E ¢
Qis 2 I~ H a § 5 S o ] 8 < S S
Q2 s < - = 3 '5_ [¥] > v o~
8 K < o o o @
w =2 [a)
Post-lnpCV QI (%) 0 0 0 0 0 0 0 0 0 0 0 0 0
Sigma >6.00 >6.00 >600 >600 >600 >600 >600 >600 >600 >600 >600 >6.00 >6.00
Post-Outcv QI (%) 0 0 0 0 0 0 0 0 0 0 0 0 0
Sigma >6.00 >6.00 >600 >600 >600 >600 >6.00 >600 >600 >600 >600 >6.00 >6.00
Post-InpCVT / 881 420 772 790 842 302 519 580 954 1005 1318 661 800
(minute)
Po(sr;-icn) Etg)v Ty 1647 676 824 909 689 922 829 590 790 1220 1627 793  10.00

Post-InpCV - percentage of: Number of critical values of inpatients notified after a consensually agreed time (from result validation
to result communication to the clinician) / Total number of critical values of inpatients to communicate. Post-OutCV - percentage
of: Number of critical values of outpatients notified after a consensually agreed time (from result validation to result communication
to the clinician) / Total number of critical values of outpatients to communicate. Post-InpCVT - time (from result validation to result
communication to the clinician) to communicate critical values of inpatients (minutes). Post-OutCVT - time (from result validation to
result communication to the clinician) to communicate critical values of outpatient (minutes). QI - quality indicators.

Discussion

According to the data of our study, the “total pre-
analytical phase errors” sigma value was 4.34 in
2019. In 2019, the “Pre-ExcTim” and “Pre-WroCo”
QlIs and sigma values were unacceptable accord-
ing to the desired specifications reported by the
IFCC WG-LEPS. When Qls and sigma values were
calculated based on monthly data, “Pre-ExcTim”
was unacceptable in February, March, August, De-
cember, and “Pre-WroCo” was unacceptable in
months except for January, June and August ac-
cording to the annual target value.

Document ISO 15189: 2012 recommends monitor-
ing all critical aspects of the TTP and comparing it
with data entered by different laboratories, taking
into account all events that caused a particular er-
ror (10).

There is no monthly or annual target value for “to-
tal preanalytical phase rejection frequency” in the
IFCC WG-LEPS (7). In our laboratory, we begin the
preanalytical phase evaluation by comparing the
monthly “total preanalytical phase rejection fre-
quency” with the “average of total preanalytical
phase rejection frequency of the previous year”. If

https://doi.org/10.11613/BM.2022.030701

the monthly total preanalytical phase rejection
frequency is higher than the average of the previ-
ous year, we group them according to the reasons
for rejection, then evaluate the Qls and sigma val-
ues according to the annual desired target values
reported by IFCC WG-LEPS. This approach, in
which we evaluate our preanalytical phase data
monthly before making the annual evaluation,
provides us with an early intervention opportunity
for error sources. It also prevents the cumulative
accumulation of errors. In December, the “total
preanalytical rejection frequency” was higher than
“the average preanalytical rejection frequency val-
ue of the previous year of our laboratory”. When
we evaluated December’s data according to the
reasons for rejection, “Pre-ExcTim” and “Pre-Wro-
Co” were unacceptable according to the annual
target value.

In the postanalytical process evaluation, the “Post-
OutTime” Qls and sigma values were unaccepta-
ble. Based on monthly data, the “Post-OutTime”
Qls value was unacceptable in all months, the

“Post-OutTime” sigma values were unacceptable

Biochem Med (Zagreb) 2022;32(3):030701
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in March, April, June, August, September and De-
cember according to the annual desired target val-
ue. When we examined our data in detail for the
implementation of the regulatory preventive ac-
tion, we saw that the reports delivered outside the
specified time were clustered on certain days. It
was determined that the number of reports deliv-
ered outside the specified period increased due to
the device failure in March and April, and the need
for extra maintenance during June, August, Sep-
tember, and December.

Shewhart divides the source of variability in pro-
cesses into two groups as general (chance causes,
common causes) and special (assignable causes,
special causes) reasons. While general causes are
always emerging and predictable, specific causes
occur in few numbers and have significant effects
on their own (11). Device breakdown and the need
for extra device maintenance are special sources
of variation (11,12). In laboratories with more than
one auto-analyser, the reporting times do not
change significantly during a device failure or de-
vice maintenance, as the tests can be analysed
with another auto-analyser that functions. Howev-
er, for laboratories that have only one autoanalys-
er, device malfunctions and unforeseen mainte-
nance requirements are important time-related
error sources. For this reason, it may be beneficial
to present the data obtained in the studies for the
harmonization of quality specifications according
to subgroups by considering the capacities of the
laboratories or the number of devices.

Our “Post-PotTAT” Qls value was unacceptable.
When the data were evaluated monthly, the “Post-
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