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Introduction
In South Africa, public health facilities across 52 districts provide patient care through primary 
healthcare (PHC) services, district, regional and tertiary hospitals. A wide spectrum of tests can 
be requested and submitted to the nearest pathology laboratory of the National Health Laboratory 
Service (NHLS). The NHLS is the choice laboratory service provider of the South Africa National 
Department of Health (NDoH). A network of more than 266 laboratories are strategically placed 
around the country to optimally accommodate the needs of local communities (urban and rural).1,2 
Routine laboratory tests have a predetermined total turn-around time (TAT) cut-off that ensures 
that tests are processed within the required timeframe to effect the appropriate clinical 
intervention. Total TAT is defined as the time from first registration of a sample on the laboratory 
information system (LIS) to the time a result is reviewed and released to the requesting physician. 
TAT is in part determined by (1) the window of testing from venepuncture as prescribed by the 
test manufacturers, (2) time validity of sample integrity (e.g. how many hours or days before 
erythrocytes in blood samples die and cannot bind to antibodies effectively) and (3) the clinician 
timeline (emergency or quick-resulted laboratory testing vs routine laboratory testing).3,4,5 
Laboratory TAT reflects the time taken for processing a sample and is a direct indicator of 
laboratory performance and an integral measure of efficiency where delays can impact patient 
management.3,4,5,6,7

Background: High-level monthly, quarterly and annual turn-around time (TAT) reports 
are used to assess laboratory performance across the National Health Laboratory Service in 
South Africa. Individual laboratory performances are masked by aggregate TAT reporting 
across network of testing facilities.

Objective: This study investigated weekly TAT reporting to identify laboratory inefficiencies 
for intervention.

Methods: CD4 TAT data were extracted for 46 laboratories from the corporate data warehouse 
for the 2016/2017 financial period. The total TAT median, 75th percentile and percentage of 
samples meeting organisational TAT cut-off (90% within 40 hours) were calculated. Total TAT 
was reported at national, provincial and laboratory levels. Provincial TAT performance was 
classified as markedly or moderately poor, satisfactory and good based on the percentage of 
samples that met the cut-off. The pre-analytical, testing and result review TAT component 
times were calculated. 

Results: Median annual TAT was 18.8 h, 75th percentile was 25 h and percentage within 
cut-off was 92% (n = 3 332 599). Corresponding 75th percentiles of component TAT were 
10 h (pre-analytical), 22 h testing and 1.6 h review. Provincial 75th percentile TAT varied 
from 17.6 h to 34.1 h, with three good (n = 13 laboratories), four satisfactory (n = 24 
laboratories) and two poor performers (n = 9 laboratories) provinces. Weekly TAT 
analysis showed 12/46 laboratories (28.6%) without outlier weeks, 31/46 (73.8%) with 
1–10 outlier weeks and 3/46 (6.5%) with more than 10 (highest of 20/52 weeks) outlier 
weeks.

Conclusion: Masked TAT under-performances were revealed by weekly TAT analyses, 
identifying poorly performing laboratories needing immediate intervention; TAT component 
analyses identified specific areas for improvement. 

Keywords: CD4; turnaround time; laboratory performance; outliers; weekly reporting.
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HIV-associated tests like HIV viral load (VL) and CD4 counts, 
like all NHLS laboratory tests, have strict predetermined 
organisational TAT cut-offs, set to reflect treatment guidelines 
requirements and standards of care for HIV management by 
local authorities and the World Health Organization (WHO)8.9 
These guidelines call for the availability of a CD4 result 
within 7–14 days.9 To meet this standard, the NHLS has set a 
within-organisation standard of 40 h for 90% of all CD4 
testing to be completed and results released.

The accurate reporting of TAT depends on the quality of data 
collected through the LIS, that is, the inclusion of automated 
system date and timestamps at various time points in the 
journey from patient venesection to result review.10 For 
samples sent to NHLS laboratories, four major date and 
timestamps are electronically collected and used to calculate 
TAT components2,10: (1) pre-analytical time (lab-to-lab), that 
is, the time from first registration at any NHLS source 
laboratory to referral receipt at the designated testing 
laboratory, (2) analytical time (reg-to-test), time from 
registration at the testing laboratory to result transmission to 
the LIS, and (3) post-analytical time (test-to-review), time 
from test transmission onto the LIS to result review and 
verification by a senior laboratory staff member (i.e. results 
become available for the requesting physician or nurse to 
access). Total TAT is the summation of all three TAT 
components. The limitation of current TAT reporting is that it 
commences when a sample is registered at a source laboratory 
(nearest to testing site), that is, the time lapse from patient 
venesection to sample arrival at the laboratory is not included 
in the pre-analytical TAT.10 The majority of CD4 samples 
tested in NHLS laboratories originate from public health 
clinics of the NDoH, with no electronic system linked to LIS. 
For true clinical TAT assessment and impact on patient care, 
the time from sample collection to result receipt should be 
tracked, but this remains a challenge.11

Laboratory test TAT in the NHLS is monitored at national, 
provincial and laboratory level, with annual,12 quarterly and 
monthly reports generated routinely.10 Traditionally, the 
mean TAT is reported, but retrospective data analysis 
confirmed a non-Gaussian TAT distribution.4 Taking this 
into account, CD4 TAT reporting was upgraded to include 
the median, 75th percentile and percentage within cut-off 
to  better reflect performance. The concept of classifying 
laboratory performance was also developed: laboratories are 
reported as good, satisfactory or poor, based on the 75th 
percentile and percentage within TAT cut-off value 
quadrants as described in a recent publication.10 The current 
monthly reports are effective at giving management a 
snapshot of the  CD4 programme and overall (global) 
laboratory performance10 but cannot be used for timely 
interventions. Underlying problems with TAT are not 
detected in real time, thus corrective actions are taken 
retrospectively, days or weeks after they occurred.10 More 
frequent reporting was thus recommended in addition to 
traditional TAT reporting to enable more meaningful and 

timely interventions to improve laboratory performance. 
Using these described TAT parameters and classification, a 
weekly TAT dashboard was developed and rolled out 
nationally in 2018 for monitoring the TAT of some tests (the 
most requested HIV, tuberculosis and non-communicable 
diseases tests). Turn-around time data will inform corrective 
action such as additional test operator training.13,14 Although 
the cut-off values for CD4 testing changed from 85% within 
48 h to 90% within 40 h in the 2016/2017 financial year, the 
concept and wording of laboratory performance classification 
were retained as managers were well acquainted with these 
terms.

The aim of this article is to describe how weekly review of 
CD4 TAT analysis can enable the identification of non-
compliant laboratories to facilitate effective and timely 
corrective action and ensure continuous quality management 
for improved service delivery. Data analysed represents 
performance prior to the national implementation of the 
weekly TAT dashboard.

Methods
Ethical considerations
Ethics clearance was obtained from the University of the 
Witwatersrand (M1706108). No patient identifiers were 
used for this study and laboratories and provinces were 
anonymised.

CD4 turn-around time data
CD4 TAT data were extracted from the corporate data 
warehouse for the financial period April 2016 to March 
2017 (2016/2017 financial year) for 46 CD4  testing 
laboratories. Total TAT was calculated for each sample 
tested and reported for 52 weeks, together with the TAT 
component data.

Data analysis included the calculation of the median, 75th 
percentile and the percentage of samples with a TAT within 
the stipulated organisation cut-off per week. This was 
reported per laboratory and per province (aggregated data 
of laboratories within each of the nine provinces). 
Performance classification was introduced at provincial 
level and based on the percentage samples within TAT cut-
off as follows: (A)  ≥  95%: good performance, (B) 90.0% – 
94.9%: satisfactory performance; (C) 85.0% – 89.9%: 
moderate to poor performance and (D) 80.0% – 84.99%: 
poor performance. Performance thus refers to the degree of 
compliance with NHLS TAT cut-off. The number of weeks 
that provinces and laboratories did not achieve the 40 h cut-
off was reported. Outlier weeks were defined as weeks 
where the total TAT of all samples tested did not achieve 
90% with a TAT under 40 h. Additional data analysis was 
done on the weekly laboratory data to describe the TAT 
component contribution to total TAT per laboratory per 
week and included: (1) lab-to-lab TAT, (2) reg-to-test TAT 
and (3) test-to-review TAT. The target times set for each 
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TAT component are (1) 14 h, (2) 24 h and (3) 2 h. Although 
TAT component analysis by laboratory is distributed 
weekly, for this study, only specific laboratories were 
selected to represent different levels of compliance and 
performance categories to demonstrate how individual TAT 
components affects total TAT. Outlying laboratory TAT 
components (> 24 h and < 2 h) were correlated with Beckman 
Coulter engineer logs to verify the impact of instrument 
downtime on prolonged TAT (data not shown).

Laboratory site visits were conducted to assess root cause 
analysis for below standard TAT (< 90% processed for > 40 h) 
performance identified.

Statistical analysis
Data were prepared and analysed using SAS version 9.4 
(Cary, North Carolina, United States) and GraphPad software 
(San Diego, California, United States). The nine provinces 

were numbered 1–9, with individual laboratories within a 
province assigned a number and labelled accordingly (i.e. 
1.5 represents province 1 and laboratory 5). Box and whisker 
plots were created for individual laboratory data over 
52 weeks. National total test volumes and TAT was plotted 
against the 50th and 75th percentiles in a bar graph. Provincial 
total TAT was plotted as 75th percentile per performance 
category per week. Individual laboratory distribution of 75th 
percentiles per performance category was plotted, indicating 
high (> 350 samples per day), medium (150-350 samples per 
day) and low volume facilities (< 150 samples per day). 
Component TAT was plotted as stacked bar graphs, showing 
the 75th percentile for pre-analytical, testing, and review 
TAT for selected laboratories representing the four 
performance categories.

Results
Global annual CD4 total turn-around time 
overview
In this study 3 332 599 CD4 test TAT were analysed. For the 
2016/2017 financial year, the national median TAT for all 
CD4 tests was 18 h with a 75th percentile of 23 h (Table 1). 
Overall, 91% of all samples met the stipulated cut-off of 
40  h,  indicating good overall laboratory performance for 
meeting organisational criteria for CD4 testing. The matched 
organisational component median (and TAT 75th percentiles) 
for lab-to-lab TAT was 6.3 (10 h), reg-to-test TAT was 17.3 
(22 h) and test-to-review TAT was 1.3 (2.1 h).

TABLE 1: National annual National Health Laboratory Service CD4 total turn-
around time for all samples tested during the 2016/2017 financial year.
Laboratory TAT 
component

Total TAT Target TAT 
(hours)

75th percentile 
minimum to 

maximumMedian 75th 
percentile

Total TAT 18.8 23.0 40 10–49
Laboratory-to-laboratory 6.3 10.0 14 0–24
Registration-to-test 17.3 22.0 24 9–43
Test-to-review 1.3 1.6 2 0–8

TAT, turn-around time; CD4, cluster of differentiation 4.
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FIGURE 1: National total turn-around time of National Health Laboratory Service CD4 tests per week for the 2016/2017 financial year. The 50th percentile (median, green 
circles), 75th percentile (red circles) and volume of samples (grey bars) are depicted. 
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National weekly total turn-around time
The weekly distribution of the 50th percentile (median) and 
75th percentile showed good consistency despite fluctuations 
in test volumes across the network of testing laboratories 
(n = 52) (Figure 1). The median ranged from 14 h to 18  h, 
while the 75th percentile ranged from 21 h to 26 h (Figure 1). 
Test volumes fluctuated between 23 681 to 80 821 per week 
(mean of 64 088 tests weekly).

Provincial total turn-around time distribution 
(75th percentile) per testing week
Annual global TAT distribution did not identify any poor 
performance over 52 weeks. To identify poor performances, 
national TAT were analysed per province. The number of 
CD4 tests ranged from 65 395 (lowest) to 1 066 137 (highest) 
(Table 2). The percentage of samples tested within the 40-h 
TAT cut-off ranged from 82% to 98%. Provincial performance 
classification was made based on the latter percentage per 
province, as A to D (as described above). A minimum of three 
laboratories represented each province.

Three provinces (3, 7 and 9) were classified as category A 
(good performance). These laboratories were able to maintain 
all CD4 reporting within organisation-stipulated TAT at 
greater than 95% and 75th percentile TAT of 21.7 h (province 3), 
17.6 h (province 7) and 2.08 h (province 9). Four provinces 
(1, 2, 4 and 8) were categorised B (satisfactory performance) 
having 90% – 94.9% of samples meeting the TAT cut-off; 75th 
percentile values for these provinces were 23 h, 25.1 h, 23.4 h 
and 18.9 h, respectively. Two provinces failed to meet the TAT 
cut-off and were classified as categories C (moderate poor 
performance; province 6) and D (markedly poor performance 
province 5), indicating that less than 90% of samples met the 
CD4 TAT. Within the latter provincial performance clusters (C 
and D), the 75th percentile reported was 28.8 h and 34.2 h.

No weekly outliers (weeks where total TAT did not meet 
90% < 40 h) were noted in the three good performance 
provinces (3, 7, and 9; comprising n = 13 individual 
laboratories; Figure 2a). The 75th percentile total TAT for 
these provinces never exceeded 30 h during the test period. 
Figure 2b describes the four provinces with satisfactory 

performance (1, 2, 4 and 8, representing 24 individual 
laboratories; Table 2). Among this group, province 2 and 4 
showed better consistency, easily meeting the TAT cut-off 
throughout the test period. Province 1 had a week with 
75th  percentile value of 37 h while Province 8 had two 
weeks  with 75th percentile values of 38 h and 40h. 
Figure 2c represents Province 6 comprising five laboratories, 
categorised as a moderate or poor performer, due to 
inconsistency, especially during weeks 24–34 of 2016, with 
two weeks having a 75th percentile TAT of over 40 h. 
After  week 35 of 2016, performance stabilised and 75th 
percentile values corrected to within cut-off values. One 
province (four individual laboratories; Figure 2d) was 
classified as a markedly poor performer and characterised 
by inconsistency and repeated failure to meet the cut-off 
with less than 85% of reported tests meeting stipulated 
organisational TAT cut-off (10 weeks exceeding 40 h).

Individual laboratory total turn-around time 
by week and performance category
The different performance levels identified at provincial 
level still masked the performance and contribution of 
individual laboratories to provincial performance. Scatter 
plots were constructed to visualise the performance of 
individual laboratories over 52 weeks per provincial 
performance category. Results showed that irrespective of 
the provincial performance classification (Figures 3a–d), 
individual laboratory performance included good, 
satisfactory and poor performance laboratories.

The 75th percentile across 52 weeks for the good performance 
provinces (3 provinces and 13 laboratories) showed good 
overall compliance (tight clumping of weekly 75th percentile 
values) where the overall 75th percentile for the whole 
period ranged from 5.9 h (laboratory 7.1) to 24.8 h (laboratory 
9.2) (Figure 3a). Similarly, the satisfactory performance 
provinces (n = 24 laboratories) (Figure 3b) had a 75th 
percentile ranging from 10 h (laboratory 4.3) to 34.2 h 
(laboratory 4.4). The provinces having moderately poor 
performance had variable TAT between 9 h (laboratory 6.4) 
to 35.7 h (laboratory 6.2) (Figure 3c) while markedly poor 
performance provinces had  TAT 75th percentile values 
ranging from 17.2 h (laboratory 5.4) to 39.7 h (laboratory 5.5) 

TABLE 2: Annual provincial National Health Laboratory Service CD4 data, indicating test volumes, the 75th percentile total turn-around time, the percentage of samples 
within turn-around time cut-off and the number of representative laboratories for 2016/2017 financial year.
Province Number of CD4 tests 

(52 weeks)
Total TAT % samples within 

40 hour TAT cut-off
Classification based on 
% samples within TAT 

cut-off (Group)

Number of CD4 
laboratories per province75th percentile Min to max range (hours)

1 352 277 23.02 18–37 92 90.0–94.9 (B) 6
2 181 391 25.14 16–35 90 90.0–94.9 (B) 3
3 756 661 21.75 20–27 95 ≥ 95 (A) 6
4 1 066 137 23.38 21–28 93 90.0–94.9 (B) 11
5 235 772 34.18 18–80 82 80.0–84.9 (D) 4
6 280 985 28.80 20–43 87 85.0–89.9 (C) 5
7 65 395 17.58 13–23 98 ≥ 95 (A) 3
8 172 295 18.85 14–40 94 90.0–94.9 (B) 4
9 221 686 20.87 17–27 95 ≥ 95 (A) 4

Performance classification: A: good performance; B: satisfactory performance; C: moderate to poor performance; D: markedly poor performance.
TAT, turn-around time; CD4, cluster of differentiation 4; Min, minimum; max, maximum.
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(Figure 3d). Overall, four laboratories recorded a 52-week 
median TAT of more than 30 h.

The number of weeks that laboratories did not meet the cut-
off criteria of 90% with TAT under 40 h varied among 
categories and laboratories (0–22 weeks), where 12 of 46 
laboratories (irrespective of performance category) had zero 
outlying weeks (26%), 25/46 (54%) more than 5 outlying 
weeks and 6 (13%) between 6 and 10 outlying weeks. Only 
three laboratories showed outliers for more than 10 weeks 
where cut-off was not met (6.5%).

Case examples of individual laboratory 
component turn-around time analysis
Figure 4a shows a good performer high-volume laboratory, 
doing more than 350 samples per day with no outlying 
weeks  (exceeding 40 h cut-off). Over the 52 weeks, 86  559 
tests were  performed by this laboratory. A lab-to-lab 
75th  percentile of  9.5 h was reported (ranging from 3 h to 
16 h), with a reg-to-test of 8.8 h (range from 6 h to 17 h) and a 
test-to-review of 1.3 h (range from 0 h to 4 h). More than 98% 
of all samples tested had a total TAT of under 40 h.

Figure 4b represents a satisfactory performance laboratory, 
doing 63 998 samples for the period. It reported nine non-
consecutive weeks of outliers (exceeding 40 h). Of these 

outlier weeks, eight were due to prolonged reg-to-test 
(testing delay), where this component contributed between 
27 h and 87 h to the total TAT reported for these weeks. One 
week (week 51 of 2016) had an extended lab-to-lab value of 
65 h, due to confirmed challenges with logistics. Test-to-
review ranged from 0 h to 6 h and, as such, had no 
contribution to the outlying weeks. Extended reg-to-test 
(within laboratory TAT) seen in weeks 6–11 of 2017 correlated 
with instrument downtime based on data provided by 
Beckman Coulter call centre log on engineers dispatched.

The laboratory represented in Figure 4c (moderate to poor 
performance) tested 77 640 samples during the 52 weeks and 
had an overall lab-to-lab 75th percentile of 17.7 h (ranging from 
10 h to 78 h per week), with 11 weeks exceeding the target total 
TAT (highest recorded total TAT of 129 h). The lab-to-lab 
component (orange bars) contributed to total TAT outlying 
weeks during weeks 21, 30–32, and 48 of 2016 and weeks 11 
and 18 of 2017. Reg-to-test (within laboratory TAT) was the 
leading cause of outliers noticed during weeks 30–32, 47–48 of 
2016 and weeks 11, 15 and 18 of 2016. The combined extended 
TAT in two components (i.e. pre-analytical or lab-to-lab and 
analytical or reg-to-test) for weeks 30–32 of 2016 and weeks 15 
and 18 of 2017 contributed to the total TAT for this laboratory to 
fall into a category of 85% – 90% of samples within the TAT 
target of 40 h.

TAT, turn-around time.

FIGURE 2: Weekly national 75th percentile CD4 turn-around time of nine provinces per performance category for the 2016/2017 financial year. (a) good performance 
(n  =  3  provinces); (b) satisfactory performance (n = 4 provinces); (c) moderate to poor performance (n = 1 province) and (d) markedly poor performance 
(n = 1 province). 
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FIGURE 4: Stacked bar graphs showing examples of individual laboratory weekly performance for 2016/2017 financial year. 75th percentile turn-around time components 
color-coded: lab-to-lab (orange), reg-to-test (blue) and test-to-review (green), with cut-off of 40 h (red dotted lines). (a) good performance (laboratory A); (b) satisfactory 
performance (laboratory B); (c) moderate to poor performance (laboratory C) and (d) markedly poor performance (laboratory D). 
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FIGURE 3: Scatter plots of the 75th percentile total turnaround time of individual laboratories in the National Health Laboratory Service within the provincial performance 
classification groups A to D for the 2016/2017 financial year. The overall 75th percentile total turn-around time per laboratory is indicated above each plot. (a) good 
performance (n = 13 laboratories); (b) satisfactory performance (n = 24 laboratories), (c) moderate to poor performance (n = 5 laboratories), and (d) markedly poor 
performance (n = 4 laboratories). High-volume (blue circles), medium volume (light blue squares) and low-volume (pink triangles) laboratories are indicated. The red line 
in each graphs represents the individual median total TAT values per laboratory.
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The laboratory contributing the most outlying weeks to 
group D (Figure 3d) was analysed for component TAT. This 
laboratory had 18 weeks of exceeding the target total TAT. 
This was for the most part due to prolonged within laboratory 
TAT (blue bars, Figure 4d). From week 31 to 45 of 2016 the reg-
to-test component contributed as much as 81 h (week 40 of 
2016) to the weekly TAT. During this period, some weeks also 
experienced prolonged test-to-review times of up to 25 h 
(week 1 of 2017).

Discussion
TAT remains a key performance indicator of laboratory 
service efficiency.4,14 The parameters reported (mean vs 
median) and time intervals of reporting impacts the 
utilisation of TAT as a means to identify and address non-
compliance to organisational cut-offs. Definitions of TAT 
may vary and depend on the test (routine or emergency), 
priority of reporting (immediate or delayed clinical 
intervention), the population served and activities or 
components measured.4 The clinical outcome, needs and 
responsibilities of management determine how TAT 
information is used to ensure that there are no unnecessary 
delays in result reporting. Across the NHLS, TAT 
information typically remains the jurisdiction of the testing 
laboratory where the laboratory manager uses this data to 
identify problems and initiate corrective action; the 
individual laboratory has sole and direct access to its own 
daily or weekly TAT data.3,4,5 TAT monitoring is however 
critical for priority programmes, such as HIV and 
tuberculosis,2,12 where individual laboratories monitor their 
respective test TAT, while the organisation is responsible for 
reporting performance of the network of laboratories. 
Relevant updated information on the efficiency of service 
delivery is vital in this context for risk assessment and 
timely intervention to ensure the continued excellence of 
service delivery10 and meeting dire local HIV and 
tuberculosis programme needs.9

Ideally, sample-by-sample real-time reporting of TAT would 
be the preferred way to monitor and assist laboratories in the 
identification of specific service delivery and related TAT 
challenges. Hierarchical global overview (usually annual) 
TAT reporting is however the simplest and most widely 
used, but masks poor performance, as confirmed by data 
from this study. Interrogating the weekly data by drilling 
down to laboratory level at weekly intervals, enables the 
identification of outliers and poor performers. This study 

showed that lower hierarchical levels, as well as shorter time 
periods, can unveil problematic and inefficient testing 
laboratories (Figure 2 and Figure 3). Adding weekly TAT 
component analysis at laboratory level further identifies 
problematic testing weeks and possible causes of prolonged 
TAT (Figure 4 and Box 1).

The most common issues that impacted on prolonged lab-to-
lab (pre-analytical) TAT were delays in transport or sample 
collection from clinics to testing laboratories and changes in 
courier routes and pick up times. Reg-to-test times (laboratory 
TAT) were prolonged due to instrument downtime, lack of 
trained staff to operate testing instruments, delayed sample 
registration in the testing facility, challenges with reagent 
availability and timely delivery, and staff strikes.15 Delays in 
the test-to-review phase, were mostly due to lack of result 
auto-authorisation in high-volume laboratories, 
nonavailability of result authorising staff when samples are 
analysed during night shifts or where problems with 
connectivity of the TrackCare LIS were reported. Several 
references focus on the main causes of TAT delays.5,16,17,18,19,20,21,22 
The main objective of this study, however, was not to describe 
causes of delayed TAT, but to emphasise the importance of 
TAT monitoring with shorter time intervals as a means of 
more proactive interventions for sustained good performance 
across network of laboratories.

Data reported here demonstrate the need for more frequent 
TAT reporting in effective performance management.10,13,15,23,24 
An interactive weekly TAT dashboard was introduced 
nationally in 2018 for the most requested tests across the 
NHLS. Frequent performance reporting can be effective 
in  identifying challenges with meeting target TAT cut-offs 
allowing for timely interventions.13 Weekly assessment of 
TAT and TAT components not only identifies problematic 
testing laboratories or days with TAT challenges, but also 
enables the identification of individual outlier samples that 
can be investigated (root cause analysis) to assess causes of 
TAT delays.

Based on the data presented in this study, further refinement 
of the current reporting platforms is recommended to include 
daily reporting for rapid proactive intervention. A further 
recommendation is to integrate daily quality control tests, 
external quality assessment testing and equipment downtime 
supplier call-out data into the reporting to assist with focused 
troubleshooting and interventions.

Turn-around time monitoring and reporting are however 
guided by the requirements of the end user and will continue 
to be available at various time intervals for laboratory 
network management to assess overall trends, with weekly 
or daily reports to laboratory and programme managers 
enabling timely proactive intervention to ensure optimal 
laboratory performance and timely patient result reporting.

Limitations
The monitoring of TAT in the NHLS is currently limited as 
end-to-end sample tracking system is absent. The TAT 

BOX 1: Summary of study findings.

•	 National total TAT and TAT component results paint a picture of good overall 
performance for a specific test (i.e. CD4), masking underlying performance 
outliers.

•	 Analysing smaller sections of data (province and laboratory) for shorter test 
periods (month and week) reveals the true performance level based on 
compliance with organisational test cut-offs.

•	 Performance can be classified as good, satisfactory or poor based on the 
percentage of samples within the test cut-off and the mean 75th percentile 
total TAT reported.

•	 Weekly TAT component analysis at laboratory level reveals possible causes of 
delayed total TAT and provides some insight into the type of intervention 
required.

TAT, turn-around time; CD4, cluster of differentiation 4.
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reported in this article thus only represents the time from first 
registration on the LIS to review of the result.

Conclusion
National and provincial analysis of TAT mask individual 
laboratory performance; therefore, TAT analysis by week 
and  by laboratory is recommended to highlight laboratory 
TAT inefficiencies. Root-cause analyses were able to identify 
pre-analytical, analytical or post-analytical factors 
contributing to performance. TAT data was used to categorise 
performance at the provincial and laboratory level.

This study used the concept of zooming in to lower levels and 
shorter times of TAT reporting to identify possible non-
compliant laboratories. In conclusion: (1) outlying weeks are 
not prescribed by provincial or laboratory classification of 
performance, (2) performance did not correlate to the size of 
the laboratory (i.e. test volumes of high, medium and low), (3) 
there were laboratories that had no outlier weeks during the 
analysed period that can serve as model laboratories for setting 
performance standards and good reproducibility of week-on-
week performance across a network of testing laboratories.
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