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How is the LifeQ Blood Lactate validated?

LifeQ compares our Blood Lactate solution to measurements taken with a Lactate Pro 2TM

electrochemical lactate oxidase biosensor in a laboratory during V02 max testing protocols.

What testing Protocol does LifeQ follow?

Data was collected from 116 participants performing high intensity exercises. During these tests

a Lactate Pro 2TM device was used as a reference device to measure blood lactate concentration.

The blood lactate results obtained from LifeQ’s Blood Lactate solution were compared to the

results obtained from the reference  Lactate Pro 2TM device.

Cohort distribution

The sample group of 116 participants were predominantly male (15% females and 85% males)

with ages ranging from 19 -57 years of age. The participants were split into two groups, those

that did the treadmill VO2 max test (n=48) and those that did the Stationary bicycle VO2 max test

(n=68).

Treadmill VO2 max  protocol
A laboratory based treadmill VO2 max test was carried out by each participant in this group.

Participants ran on a treadmill at a self-selected comfortable speed which was incrementally

increased until voluntary maximum exhaustion was achieved. Blood lactate levels were measured

from the fingertip by the Lactate Pro 2TM device at the end of each incremental speed increase.

These reference measured values were compared to the outputs obtained from the LifeQ Blood

Lactate solution.

Stationary Bicycle VO2 max  protocol
A laboratory based stationary bicycle VO2 max test was performed by each participant in this

group. Participants began cycling on a stationary bicycle at a self-selected comfortable power

output level which was incrementally increased until the participant reached voluntary maximum

exhaustion. A constant pedalling speed was maintained for the duration of the test. Blood lactate

levels were measured from the fingertip by the Lactate Pro 2TM device at the end of every

incremental speed increase. These reference measured values were compared to the outputs

obtained from the LifeQ Blood Lactate solution.

Accuracy
Table 1 below shows the mean absolute difference (MAD) and the correlation (R) between the

reference measured values  and the LifeQ Blood Lactate solution outputs.

Table 1: LifeQ Lactate algorithm vs Lactate Pro 2TM reference device

Participant
Description

Number of
Participant

s

Correlatio
n

(R)

MAD
(mmol/L)

MAD
(5th

Percentile)

MAD
(Median)

MAD
(95th

Percentile)
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V02max on
treadmill

48 0.86 1.85 0.07 1.11 6.2

V02max on
Stationary Bike

68 0.92 1.37 0.05 0.72 5.38

*(5th percentile, median, 95th percentile

Figure 1 displays the correlation between the LifeQ Blood Lactate solution outputs when

compared to the  reference blood lactate values.

Figure 1.  Correlation between blood lactate values as estimated by the LifeQ solution and
physiologically measured blood lactate values during graded, maximum exhaustion, exercise on the

treadmill.

The distribution of error across the entire range of physiological blood lactate for the treadmill

data sets is shown in figure 2. Three solid lines can be seen on this plot with the middle line

representing the mean error and the bottom and top lines representing the 95% confidence

levels. Bland-Altman plots are extensively used to evaluate the agreement between two

measurement techniques (LifeQ vs Reference).
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Figure 2. Bland-Altman plot of blood lactate values as estimated by the LifeQ solution (Estimated) and
as measured physiologically (Reference).

From Figures 1 and 2 it can be seen that the biggest variance is from ± 4 mmol/l, but that the

variance decreases at the higher blood lactate concentration ranges. Therefore, we may assume

that the biggest variance is centered around the Lactate Threshold. However, it is reassuring to

see that most of the error values fall between the 95% confidence levels of ± 5mmol/l with the

majority of the errors being smaller than this value.

In figure 3 below, the correlation between the LifeQ Blood Lactate solution estimations

compared to the gold standard blood lactate concentration is graphically represented.

Figure 3. Correlation between blood lactate values as estimated by the LifeQ solution and

physiologically measured blood lactate values during graded, maximum exhaustion, exercise on a
stationary bicycle.
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The distribution of error across the entire range of physiological blood lactate for the bicycle data

sets is shown in figure 4.

Figure 4. Bland-Altman plot of blood lactate values as estimated by the LifeQ solution (Estimated) and as

measured physiologically (Reference).

In figure 3 and figure 4 it can be seen that the variance around the Lactate Threshold is more

pronounced during the cycling tests. However, the variance decreases as the end of the exercise

session is reached.

Constraints in measuring EPOC accurately

Calculating Blood Lactate is challenging due to the nature of the technology and limitations owing

to the available signal on a wrist based device. The accuracy of the LifeQ Blood Lactate solution is

dependent on accurate user profile values and continuous HR.

The solution will use default inputs for Resting HR and HRmax where calculated values are not

provided, however this can lead to inaccurate estimations for individuals whose actual values are

significantly different to population averages for their age and gender.
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