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Abstract

Background Point-of-care testing (POCT) is commonly used in epidemiological surveys due to its various
advantages, such as portability and immediate test results. The CardioChek® PA analyser 3-in-1 lipid panel measures
total cholesterol (TC), triglyceride (TG), high-density lipoprotein (HDL) cholesterol and low-density lipoprotein (LDL)
cholesterol. This study tested the reliability and diagnostic accuracy of the CardioChek® PA analyser using a 3-in-1 lipid
panel.

Methods A cross-sectional study design with quota sampling was used. A total of 203 respondents aged 18 years
and above from a research centre in the Ministry of Health, Malaysia, were recruited. Venous blood was sent to the
laboratory and tested with Siemens Atellica CH, while a POCT analyser was used for capillary blood measurements.
Intraclass coefficient correlation (ICC) analysis was employed to determine the agreement between capillary and
venous blood parameters. The diagnostic performance of the evaluated tests was evaluated using STATA version 12.

Results The agreement between capillary and laboratory venous blood was moderate (0.64-0.67) for TC and HDL,
good (0.75) for LDL and excellent (0.91) for TG). The sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV) were as follows: TC, 57.1%, 94.3%, 92.3% and 64.8%; TG, 76.0%, 100%, 100%, and 96.6%; HDL,
96.29%, 83.2%, 47.2% and 99.3%; and LDL, 81.0%, 100%, 100% and 68.3%, respectively.

Conclusions The CardioChek® PA analyser showed acceptable diagnostic accuracy for screening high-risk individuals
more often in places where laboratories are inaccessible. It could also be used in clinical settings where patients
would benefit from swift treatment decisions.
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Introduction

Hyperlipidaemia is one of the risk factors contributing to
cardiovascular diseases (CVD) [1]. Total cholesterol (TC)
is the total amount of cholesterol in your blood based on
your High-Density Lipoprotein Cholesterol (HDL-C),
Low-Density Lipoprotein Cholesterol (LDL-C), and tri-
glycerides (TG) numbers [2]. Atherosclerotic CVD is the
acute and chronic clinical manifestation of a progressive
pathogenic process initiated by inflammatory responses
to dyslipidaemia [3].Dyslipidaemia is a pressing issue in
Malaysia. According to a review of global trends in the
epidemiology of dyslipidaemia, among the top 10 coun-
tries with the highest age-standardized mean non-HDL-
C levels in 2018 for men (number 1 country) and women
(number 2) was Malaysia [4]. On the other hand, the
National Health and Morbidity Survey (NHMS) 2019
Malaysia reported [5], the overall prevalence of elevated
blood cholesterol (=5.2 mmol/l) was 38.1%, while the
NHMS 2015 reported, among those who were diagnosed
with hypercholesterolaemia, only 19.2% were aware of
their hypercholesterolaemia status. Just 12.7% (95% CI:
12.4-13.1) of individuals who were cognizant of their
condition were undergoing treatment, and among them,
merely 53.7% (95% CI: 50.1-57.2) had effectively man-
aged their cholesterol levels. [6]. A prospective cohort
study of more than 8000 men and women aged 35 years
and older showed that TC levels were significantly associ-
ated with myocardial infarction in males [7]. Cholesterol
testing, encompassing all its parameters, is essential for
assessing cardiovascular risk in both individuals and pop-
ulations. A retrospective cohort study conducted among
the Chinese population revealed that a higher LDL: HDL
ratio was associated with an increased risk of prediabe-
tes, especially among women, individuals with a family
history of diabetes, younger people, and non-obese indi-
viduals [8].

Point-of-care testing (POCT) produces rapid test
results, allowing for informed and timely clinical deci-
sions. It provides patients with greater convenience and
access to health services, thereby enhancing clinical
outcomes [9]. POCT provides innovative solutions for
detecting and managing non-communicable diseases
(NCDs), as well as chronic, acute, and infectious diseases.
It is particularly beneficial in family practices, indigenous
medical services, community health facilities, rural and
remote areas, and developing countries where healthcare
services are frequently isolated from pathology laborato-
ries [10, 11]. These advantages are especially useful when
used on a larger scale, such as in epidemiological surveys
where laboratories are situated at far distances. While
many national surveys use venous blood to diagnose dys-
lipidaemia [12, 13], it can be an obstacle for low to middle
income countries like Malaysia where housing is situated
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in remote areas although POCTs have usually higher per
test cost and risk of poor quality control [14].
Understanding cholesterol levels in national studies
like the NHMS is vital for shaping public health pro-
grams and targeting preventive measures. POCT for TC,
TG, HDL, and LDL facilitates easy population studies,
enhancing dyslipidaemia treatment in primary care. The
focus could be shifted to non-HDL cholesterol manage-
ment given the superiority of non-HDL-C in cardio-
vascular risk prediction [15]. Despite POCT devices’
portability, ensuring their results are accurate and com-
parable to laboratory analysis remains a challenge [16].
Cholesterol POCT technology became widely available
around the year 2000 but was initially ineffective and
cumbersome. Over time, the devices have become more
portable, compact, and capable of integrating with data
servers [17]. Nevertheless, POCT analysers need to be
periodically evaluated for reliability to ensure accurate
results. Agreement between devices and between the
readings of capillary blood and laboratory venous blood
(routine using) should be compared. This study aimed to
evaluate the performance of the CardioChek® PA 3-in-1
lipid panel analyser in measuring blood cholesterol levels
by comparing it to a reference value from the laboratory.

Methodology

Study design

A cross-sectional study design using a quota sampling
design was used in this study.

Ethical statement

This study was reviewed and approved by the Medi-
cal Ethics and Research Committee, Ministry of Health
Malaysia (NMRR ID-22-00833-K1A). All the information
obtained in this survey was kept and handled in a con-
fidential manner. The respondents were given a patient
information sheet (PIS) in the Malay or English language
to read prior to providing consent. Any clarifications
about the study were addressed by the study team. Writ-
ten consent was obtained from all eligible respondents.

Population

The respondents involved in this study were staff from a
research institute under the Ministry of Health, Malaysia,
aged 18 years and older. The invitation to participate in
this study was extended to all staff. The exclusion criteria
for this study were pregnancy and within six weeks post-
natal period, known anaemia or any blood disorders, and
not physically or mentally fit to answer the questionnaire
or for blood collection. This is because a higher haemo-
globin concentration is associated with an unfavourable
lipoprotein particle profile [18], whereas hypocholester-
olaemia accompanies anaemias with high-erythropoietic
activity [19]The intraclass correlation coefficient (ICC)
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test was used to calculate the sample size [20, 21], with
a minimum acceptable reliability of 0.85 and an expected
reliability of 0.90. The optimum sample size (n) was 169.
The estimation for lysed blood samples was 20%, which
made the minimum sample required 203.

Data collection process

The data were collected from September to October
2022. All respondents were required to answer several
questions on sociodemographic information, including
information about existing medical conditions. Unique
identification identifiers were assigned to each respon-
dent, and the identity of the respondent was blinded to
the researchers. Respondents were required to fast for
at least eight hours prior to blood collection. Capillary
and venous blood was collected from all respondents by
trained phlebotomists, nurses, and doctors. Approxi-
mately 40 pL of capillary blood was withdrawn to mea-
sure blood cholesterol levels using the POCT. A total of
3 mL of venous blood was collected via aseptic technique
into a plain tube for determination of the fasting lipid
profile (FLP). Siemens Atellica CH (Siemens Healthcare
Sdn Bhd) was used to measure the FLP in the labora-
tory, while LDL-C was calculated using the Friedewald
equation — LDL-C (mmol/L)=TC -HDL- TG/2.2 [22].
Table 1 shows the analytical measurement range (AMR)
of Siemens Atellica CH and CardioChek® PA for all three
parameters. All laboratory staff performing the FLP
assays were blinded to the clinical characteristics of the
subjects. Enzymatic cholesterol oxidase, esterase, perox-
idase were the assays used by the laboratory to test the
fasting serum lipid. The serum tubes that were used were
manufactured by Greiner Bio-One. The blood samples
were collected by the laboratory personal right after the
blood withdrawal was done. The samples were trans-
ported in cooler boxes to the laboratory. Blood results
from the laboratory and the POCT were recorded in
the data collection form and Microsoft Excel worksheet.
Simultaneously, the respondents were informed of the
results, and appropriate recommendations and referrals
were given to the nearest clinics by medical doctors on
the research team.

Table 1 Analytical measurement range (AMR) of Siemens
Atellica CH and CardioChek® PA

Analytical measurement TC HDL-C TG

range (AMR) (mmol/L)

Siemens Atellica CH 0.65-16.01 0.13-5.18 0.17-
11.30

CardioChek® PA 259-1036  0.39-259 0.57-
5.65
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CardioChek® PA 3-in-1 lipid panel

The POCT device used in this study was the CardioChek®
PA 3-in-1 lipid panel, which measures all cholesterol
parameters (total cholesterol, triglycerides, and high-
density lipoprotein cholesterol [HDL]) using a single strip
and calculates LDL values for in less than 2 min. It is bat-
tery-operated, handheld, and portable and can be used
to test capillary and venous blood. A sample volume of
40 pL was required for a test to be performed success-
fully. PTS Diagnostics (USA) provided the CardioChek
3-in-1 lipid panels in kind, while existing CardioChek® PA
devices were utilized.

Calibration and quality control (QC)

Calibration and QC were performed to ensure the reli-
ability and consistency of the assay results. For capillary
blood, the POCT device was calibrated, and QC was run
daily before use to check its performance. Control solu-
tions from the manufacturer were used for QC of the
device. For venous cholesterol, all blood samples were
sent to the laboratory for analysis. The selected labora-
tories fulfilled the requirements for complete calibra-
tion and QC, and all the details were requested by our
research team. The control intervals and limits should be
adapted to each laboratory’s individual requirements.

Data analysis

The sociodemographic characteristics of the respondents
and the mean and standard deviation of the TC, TG,
HDL and LDL were described using descriptive analyses.
Diagnostic accuracy, namely sensitivity, specificity, posi-
tive predictive value (PPV), and negative predictive value
(NPV) for each of the lipid profile parameters, was com-
puted using standard formulas, where: sensitivity=true
positives (TP) / [true positives+false negatives (FN)],
specificity=true negatives (TN) / [TN+false positives
(EP)], PPV=TP/(TP+EP), and NPV=TN/(TN+EN).
The data analyses up to this part were performed using
STATA version 12 (StataCorp, TX, US).

Subsequently, the MedCalc for Windows, version 19.4
(MedCalc Software, Ostend, Belgium) was used to per-
form the agreement analyses between the index and
reference tests for each of the parameters. First, the
Passing-Bablok regression was performed. This is a non-
parametric test that is more suitable compared to simple
linear regression as it has no assumptions of the distribu-
tion of the test results and their measurement errors. The
linearity between the results of the index and reference
tests were established and the regression model was vali-
dated if the modified cumulative sum (Cusum) test was
not significantly different from a linear model (p>0.05).
Systematic difference between the tests was significant, if
the 95% CI of the intercept A did not contain 0, and pro-
portional difference (difference changes as the test value
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Table 2 Sociodemographic data of the respondents in the study
(n=196)

Characteristics % (n)
Sex

Male 25.0 (49)
Female 75.0 (147)
Age

18-39 years 57.1(0112)
40-59 years 36.7 (72)
60 years and above 6.12(12)
Ethnicity

Malay 57.1(0112)
Chinese 46 (9)
Indian 35.2(69)
Bumiputera Sabah & Sarawak 3.0 (6)
Smoking status

Smoker 46 (9)
Nonsmoker 95.4 (187)
Diabetes

Yes 9.2(18)
No 90.8 (178)
Hypertension

Yes 10.2 (20)
No 89.8(176)
Hypercholesterolaemia

Yes 870117)
No 91.3(179)
Cardiovascular disease

Yes 20(4)

No 98.0(192)

increases in magnitude) was significant, if the 95%CI of
the slope B did not contain 1 [23, 24]. Next, the Bland-
Altman limits of agreement was plotted with the mean
value of the index and reference tests on the x-axis, and
the difference between both tests as percentage (%D)
(index value — reference value/mean of index and refer-
ence value X 100%) on the y-axis. Significant systematic
difference was present if the mean %D and its 95%CI
did not include the line of equality (difference=0). Pro-
portional difference was present if the regression line of
differences was not aligned with the horizontal line of
the mean %D. Finally, both the index and the reference
tests were considered to be in agreement with each other,
if the £1.96 standard deviation of the %D, or the limits
of agreement (LoA) and their 95%CI did not exceed the
lines of maximum allowed difference [25], which was
set by the US National Cholesterol Education Program
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(NCEP) at £5% for TC, £4% for TG, +5% for HDL, and
+3% for LDL [16].

The ICC using the two-way mixed model and aver-
age measures [21] was used to calculate the agreement
between the capillary blood results and the laboratory
results. Based on the ICC estimate, values less than 0.5,
between 0.5 and less than 0.75, between 0.75 and less
than 0.9, and greater than 0.90 are indicative of poor,
moderate, good, and excellent agreement, respectively
[26, 27]. A significance level of 0.05 was utilised to assess
statistical significance in the analysis. Diagnostic accu-
racy to assess sensitivity and specificity was assessed
using the same software.

Diagnostic values for blood cholesterol levels

According to the Malaysian Clinical Practice Guidelines
for the Management of Dyslipidaemia, hypercholester-
olaemia is defined as a total cholesterol level equal to
or greater than 5.2 mmol/L. Additionally, specific crite-
ria for diagnosing dyslipidaemia include HDL levels less
than 1.0 mmol/L for males and less than 1.2 mmol/L for
females, triglyceride (TG) levels exceeding 1.7 mmol/L,
and LDL levels surpassing 2.6 mmol/ [28].

Results

The data of a total of 196 samples were analysed. The
sociodemographic characteristics of the sample is shown
in Table 2 while mean values from the POCT and lab is
shown in Table 3. Passing-Bablok regression and Bland-
Altman plots in Figs. 1 and 2 show a graphical represen-
tation of the results obtained.

Total cholesterol

There was a linear relationship between the TC value
of the index and reference tests (Cusum test p=0.96).
Both Passing-Bablok regression and Bland-Altman plot
indicated the presence of systematic and proportional
differences. The mean %D was —12.82% (95%CI -15.01,
-10.62). The lower and upper LoA were beyond the 5%
maximum allowed difference, at -42.96% (95%CI -46.72,
-39.20) and 17.34% (95%CI 13.58, 21.09), respectively,
indicating that the index test disagree with the reference
test, mainly by underestimation. As there was a propor-
tional difference, this underestimation was more obvious
when the magnitude of the tests value was lower.

Table 3 Mean values measured by a CardioChek® PA analyser for all parameters

Total Cholesterol Triglycerides HDL LDL

POCT Lab POCT Lab POCT Lab POCT Lab
Mean +SD (mmol/L) 468+1.14 527+1.01 1.16+0.63 1.25+0.87 1.27+0.29 1.47+0.36 2.89+1.03 3.26+0.88
Minimum 2.58 30 0.56 0.69 038 0.50 13
Maximum 830 7.8 5.66 235 3.7 6.33 56
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Fig. 1 Passing-Bablock regression plots comparing the POCT and laboratory measurements for TC, TG, HDL-C and LDL-C. The diagonal line that extends
from the bottom left towards the upper right of the plot is the line of perfect agreement between both index and reference tests. The regression line of
differences that best fits the data is indicated by bold blue line, and the dashed red lines on both sides, its 95%Cl. (a) Total Cholestrol (b) Triglycerides (c)

HDL-C (d) LDL-c

Triglycerides

There was a linear relationship between the TG value
of the index and reference tests (Cusum test p=0.78).
Systematic difference was significant only on the Pass-
ing-Bablok regression, while the mean %D on the Bland-
Altman plot, -2.27% (95%CI -5.11, 0.56), included the line
of equality. This underestimation was small due to the
significant proportional difference on both the regression
and the plot, so much so that there was only one account
of overestimation when the mean value of both tests
exceeds 1.5 on the x-axis. The lower and upper LoA were
beyond the £4% maximum allowed difference, at -41.14%
(95%CI -45.99, -36.30) and 36.59% (95%CI 31.75, 41.44),
respectively, indicating that the index test disagree with
the reference test.

High-density lipoproteins

There was a linear relationship between the HDL value of
the index and reference tests (Cusum test p=0.84). Pro-
portional difference was present on the Passing-Bablok
regression only, while systematic difference was pres-
ent only on the Bland-Altman plot. The mean %D was
-13.97% (95%CI -15.84, -12.10). The lower and upper
LoA were beyond the 5% maximum allowed difference,
at -39.63% (95%CI -42.83, -36.43) and 11.69% (95%CI
8.49, 14.89), respectively, indicating that the index test
disagree with the reference test, mainly by underestima-
tion that remained constant across the magnitude of the
tests value.
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Fig. 2 Bland-Altman plot comparison of the POCT and laboratory TC, TG, HDL-C and LDL-C measurements. Red dashed horizontal line - line of equality
(difference=0), green horizontal lines on both sides - lines of maximum allowed difference (£ X% for Y parameter, e.g. £5% for total cholesterol), blue
horizontal line with green upper and lower limit lines on its extreme left — mean percent differences and its 95%Cl, brown dashed horizontal lines with
blue upper and lower limit lines on its extreme left — the respective upper and lower limits of agreement and their 95%Cl, purple dashed line and orange
lines on its sides — the regression line differences that best fits the data and its 95%Cl. (a) Total Cholestrol (b) Triglycerides (c) HDL-C (d) LDL-c

Low-density lipoproteins

There was a linear relationship between the LDL value
of the index and reference tests (Cusum test p=0.65).
Both Passing-Bablok regression and Bland-Altman plot
indicated the presence of systematic and proportional
differences. The mean %D was —14.54% (95%CI -17.96,
-11.13). The lower and upper LoA were beyond the 3%
maximum allowed difference, at -61.23% (95%CI -67.09,
-55.38) and 32.15% (95%CI 26.29, 38.00), respectively,
indicating that the index test disagree with the reference
test, mainly by underestimation, which was more promi-
nent when the magnitude of the tests value was lower.

The sensitivity ranged from 57.1 to 96.2%, with the low-
est value occurring for TC and the highest value occur-
ring for HDL. The specificity ranged from 83.2 to 100.0%,
with the lowest value occurring for HDL and the high-
est value occurring for 100.0% for TG and LDL. The
PPV ranged from 47.2 to 100.0%, with the lowest value
occurring for HDL and the highest values occurring for
LDL and TG. The NPV ranged from 64.8 to 96.6%, with
the lowest value occurring for TC and the highest value
occurring for TG (Table 4).

Agreement between capillary and venous blood param-
eters according to the CardioChek® PA analyser 3-in-1
lipid panel was TC: 0.67 (95% CI 0.26, 0.81, p<0.001);
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Table 4 Diagnostic performance of the CardioChek® PA analyser
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Capillary vs. Lab Sensitivity (%) Specificity (%) Positive predictive value (PPV) Negative predictive value (NPV)
(95% CI) (95% ClI) (95% CI) (95% CI)
Total cholesterol (TC) 60/105 83/88 60/65 83/128
57.1% 94.3% 92.3% 64.8%
(47.11-66.76) (87.24-98.13) (82.95-97.46) (55.91-73.07)
Triglycerides (TG) 19/25 168/168 19/19 168/174
76.0% 100.0% 100.0% 96.6%
(54.87-90.64) (97.83-100.0)  (82.35-100.0) (92.65-98.72)
High-density lipoprotein (HDL) cholesterol  25/26 139/167 25/53 139/140
96.2% 83.2% 47.2% 99.3%
(80.36-99.90) (76.7-88.6) (33.30-61.36) (96.08-99.98)
Low-density lipoprotein (LDL) cholesterol  111/137 56/56 111/1M 56/82
81.0% 100.0% 100.0% 68.3%
(73.44-87.21) (93.62-100.0)  (96.73-100.0) (57.08-78.13)

Table 5 Agreement using intraclass coefficient correlation (ICC)
(n=193)

Capillary versus Lab Agreement p value
Total cholesterol (TC) 0.67 (0.26,0.81)  <0.001
Triglycerides (TG) 0.91(0.88,094) <0.001
High density lipoprotein (HDL) cholesterol  0.64 (0.20,0.82)  <0.001
Low density lipoprotein (LDL) cholesterol 0.75(0.55,0.85)  <0.001

TG: 0.91 (95% CI 0.88, 0.94, p<0.001); HDL: 0.64 (95%
CI 0.20, 0.82, p<0.001); and LDL: 0.75 (95% CI 0.55,
0.85, p<0.001). The CardioChek® PA analyser 3-in-1
lipid panel showed excellent agreement for TG and good
agreement for LDL, with moderate agreement for TC
and HDL between capillary and venous blood (Table 5).

Discussion

The data from this study showed excellent agreement
for TG, good agreement for LDL, and moderate agree-
ment for TC and HDL. According to Ferreira et al., 2015,
the correlation between fingerstick and venous param-
eters was extremely high for HDL-C (r=0.953) and TG
(r=0.953) and good for TC (r=0.879) [29]. This study and
the previous one are comparable in that the correlation
for TG was strong, while it was lower for the other mea-
sures. In a study comparing two POCT devices, namely,
the Cholestech LDX and CardioChek PA devices, the
ICC for TG obtained from the CardioChek PA device
was above 0.75, while the ICCs for TC, HDL, and LDL
were less than 0.75 [30]. These findings are very similar to
those obtained from this study. In a study done in 2012,
the sensitivity and specificity of the CardioChek® PA
using a single lipid panel (TC only) was reported as 62.7%
and 76.1% respectively [31]. These results when com-
pared to our study was slightly higher for sensitivity and
significantly higher for specificity. The same study also
reported PPV and NPV to be 76.4% and 62.4% respec-
tively [31], which is lower compared to our study. This
may be due to the use of different lipid panels; single and
3-in-1 lipid panels.

The CardioChek® PA 3-in-1 lipid panel analyser has
been well studied and compared to other similar POCTs.
In a study performed among a small sample of 3 normo-
lipidemic patients, comparable imprecision between the
CardioChek® PA and the Elemark™ was found [32]. The
CardioChek® PA analyser has been used since 2011 in
nationwide surveys conducted by the Institute for Public
Health [33]. This device is also mentioned in the WHO
STEPwise approach to noncommunicable disease risk
factor surveillance as a tool for measuring blood choles-
terol, including HDL, LDL and TG levels [34]. According
to the Centers for Disease Control and Prevention (CDC)
United States, CardioChek PA met the National Choles-
terol Education Programme (NCEP)’s recommended test
protocols and guidelines and is certified by the Choles-
terol Reference Method Laboratory Network (CRMLN),
which uses rigorously standardized reference methods
set by the CDC to certify the manufacturers of diagnostic
products measuring TC, HDL, and LDL [35].

While POCTs are not suitable to be used for clini-
cal judgement unlike laboratory tests, it still has a
place in epidemiological surveys. The use of POCTs is
indeed valuable in screening and monitoring diseases
such as diabetes and hypercholesterolaemia. The gen-
eral population should be encouraged to use POCTs
as an initial screening tool. The user-friendly design of
the system allows patients to independently track their
blood lipid levels in response to lifestyle modifications,
such as dietary changes, increased physical activity, or
other therapeutic approaches [36]. In a study assessing
the feasibility, acceptability, and efficacy of POCT and
quantitative CVD risk assessment for improving guide-
line-recommended statin use in high-risk adults for pri-
mary prevention, the outcomes showed that 83% of the
participants engaged in a discussion about CVD risk with
their primary care physician (PCP). Of those individuals,
47% received a statin recommendation from their PCP,
while 29% were provided with a new statin prescription
during the PCP visit. As a result, participants expressed
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a high level of satisfaction with the intervention. [37].
A separate study aimed at assessing patient satisfaction
with POCT in a general practice setting indicated that
patients exhibited higher levels of satisfaction and confi-
dence with this testing method. Moreover, they perceived
POCT as a means of strengthening their rapport with
their general practitioner (GP) and found it motivating
in terms of enhancing their ability to manage their medi-
cal condition more effectively [38]. Importantly, while
POCT offers many advantages, there may also be limita-
tions, such as the need for proper training, quality con-
trol, and potential limitations in the range of tests that
can be performed using POCT devices. Careful planning
and validation of POCT methods should be part of the
survey design to ensure the accuracy and reliability of the
data collected. Although the CardioChek® PA 3-in-1 lipid
panel analyser is a well-established POCT device, to our
knowledge, this is the first independent study to evaluate
its diagnostic performance in Malaysia.

Though device performance often matches laboratory
data in validation studies, significant differences between
POCT and lab results in field conditions raise concerns.
[39, 40]. Variations in POCT cholesterol readings may
be due to operational factors, reflecting the difficulty in
running simple but sensitive technology under field con-
ditions, where the operators are often nontechnical per-
sonnel and technical support may not be immediately
available. Furthermore, this highlights the need for rig-
orous quality control measures to detect any deviation
from the expected trend [29, 41].

A limitation of this study is the mismatch between the
ethnic composition of the sample and Malaysia’s demo-
graphic distribution. Nonetheless, respondents included
individuals with underlying conditions like diabetes and
hypertension, providing valuable insights. Some of these
individuals were also healthy with no known underlying
comorbidities. There were also more females than males
in this study, which does not represent the population in
Malaysia. This could have been due to the quota sampling
method that was used, which introduced sampling bias,
as not everyone had an equal chance of being selected.
Another limitation of quota sampling is that it may not
always accurately represent the true prevalence or distri-
bution of characteristics within the population. The total
sample for this study fell short from the minimum sample
required mainly due to having insufficient blood sample.

Conclusion

The CardioChek® PA analyser showed acceptable (excel-
lent agreement for TG, good agreement for LDL, and
moderate agreement for TC and HDL) diagnostic accu-
racy for the purpose of screening high-risk individuals
more so in places where labs are inaccessible. It could
also be used in clinical settings where patients would
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benefit from swift treatment decisions. However, the
device should not be used as a substitute for certified
laboratory methods in the diagnosis of dyslipidaemia but
can be used for fieldwork.
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