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Serum cholesterol; Introduction: To compare the inter-practice variability in lipid metabolism laboratory tests
Quality management; requested by General Practitioners in Spain using appropriateness indicators and investigate
Test request the variability according to the different characteristics of the geographical regions.
appropriateness; Materials and methods: 141 clinical laboratories were invited to participate from diverse
Safety; regions across Spain. We obtained the number of serum cholesterol, high-density cholesterol
Laboratory test (HDL-cholesterol) and triglycerides requested by General Practitioners for the year 2012. Two
utilization types of appropriateness indicators were calculated: test requests per 1000 inhabitants and ratio

of related tests requests (HDL-cholesterol/cholesterol, triglycerides /cholesterol). The indica-
tors results obtained in different setting, with different type of management and in different
geographical areas were compared.

Results: We obtained production statistics from 76 laboratories who attended a population
of 17,679,195 inhabitants from 13 Communities throughout Spain. 5,823,053 cholesterol,
4,544,663 HDL-cholesterol and 5,599,358 triglycerides tests were ordered. Cholesterol, HDL-
cholesterol and triglycerides per 1000 inhabitants indicators results ranged from 106.3 to 550.7;
20.4 to 417.5 and from 94.0 to 439.2 respectively. HDL-cholesterol/cholesterol, triglyceri-
des/cholesterol indicators results ranged from 0.19 to 1.00 and from 0.54 to 1.00 respectively.
Cholesterol, HDL-cholesterol and triglycerides were higher requested in rural areas. No signifi-
cant differences in tests requests were observed based on Spanish Community.
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Conclusion: There was a high variability in cholesterol, triglycerides and HDL-cholesterol
requesting in primary care in Spain. Cholesterol was probably inappropriately under requested
to screen for hypercholesterolemia in certain areas that would suggests a potential risk for
inappropriate dyslipidemia screening in general population, emphasizing the need to establish
interventions.

© 2016 AEBM, AEFA y SEQC. Published by Elsevier Espafna, S.L.U. All rights reserved.

Riesgo potencial en el screening inapropiado de dislipemia en atencion primaria en

Introduccidn: Estudiar la solicitud de pruebas de laboratorio relacionadas con el metabolismo
lipidico desde atencion primaria para averiguar la variabilidad en su demanda y su relacion con

Material y métodos: Se invito a participar a 141 laboratorios de distintas regiones. Se requeria
que remitieran el nimero de pruebas de colesterol, colesterol HDL (cHDL) y triglicéridos solici-
tadas desde atencion primaria en el afo 2012. Se calculd la solicitud anual por 1.000 habitantes

Resultados: Se recibio la estadistica de 76 laboratorios que atendian a una poblacion de
17.679.195 habitantes y pertenecian a 13 comunidades espanolas. En total, se solicitaron
5.823.053 pruebas de colesterol, 4.544.663 de cHDL y 5.599.358 de triglicéridos. El nUmero de
pruebas de colesterol, cHDL y triglicéridos solicitados por 1.000 habitantes fue de 106,3 a 550,7,
de 20,4 a 417,5 y de 94,0 a 439,2, respectivamente. El ratio de solicitudes de cHDL/colesterol
y triglicéridos/colesterol fue de 0,19 a 1,00 y de 0,54 a 1,00, respectivamente. El colesterol, el
cHDL y los triglicéridos fueron mas solicitados en areas rurales que en urbanas o rurales/urbanas.
No se observaron diferencias relacionadas con la comunidad auténoma.

Conclusion: Existio una gran variabilidad en la solicitud desde atencion primaria de colesterol,
cHDL vy triglicéridos El colesterol en determinadas areas es probable que fuera inadecuada-
mente solicitado por defecto, lo que sugiere un potencial riesgo de inadecuado cribado de
dislipidemia en la poblacion general e indica la necesidad de disefar y establecer medidas

© 2016 AEBM, AEFA y SEQC. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.
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y el ratio de solicitud de 2 pruebas relacionadas.
correctoras.

Introduction

of premature cardiovascular disease, dyslipidemia, or other
risk factors.>“ Regarding HDL-cholesterol, its measurement
is also recommended in cases of hypercholesterolemia. As a

Currently, at least 15% of the general population with
diabetes, hypertension, or dyslipidemia are undiagnosed.’
However, the increase of the prevalence of dyslipidemia as
arisk factor for cardiovascular disease emphasizes the need
for a proper screening. This is done through the measure-
ment of serum cholesterol, triglycerides and high-density
cholesterol (HDL-cholesterol) levels in fasting samples.?
Thereafter, abnormal screening results should be confirmed
by a repeated sample on another occasion, and the average
of both results should be used for risk assessment.>

An active search for patients with hypercholesterolemia
is adviced, through cholesterol measurement in the gen-
eral population before age 35 in men and 45 in women.
Then every 5 years up to 75 years. Above that age choles-
terol should be measured once, if not performed before.
Hypertriglyceridemia detection is recommended only in cer-
tain cases. However, primary screening for the detection of
hypercholesterolemia and hypertriglyceridemia at any age is
required if the patient is diabetic, or there is family history

general rule, an increase of 1 mg/dL in is associated with a
3% lower risk of coronary heart disease in women, and a 2%
in men.®

Nowadays, the detection of lipid disorders in adults lies in
primary care setting. Previous studies showed the existence
of inequalities in preventive practice among practitioners.®’
A research in a country with two scenarios of primary
care showed that general practitioners (GPs) requested
more cholesterol and triglycerides than family medicine
doctors and referred that from an economic perspective
this difference was not justified.® Other authors stated a
high variability in the number of HDL-cholesterol requested
between general practices expressed per 1000 practice
patients a year, and also when expressed as a percentage
of the requests for cholesterol.’ These facts emphasize the
need for interventions to reduce the large differences in
the tests requested by GPs. A first step will be to investi-
gate the actual behaviour and variability, trying to identify
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the root causes of this variability, if it exists, and hence of
inappropriateness, if discovered.

The aim of this research was, to study the inter-practice
variability in lipid laboratory tests requested by GPs and to
compare and analyze the variability according to the differ-
ent characteristics of the geographical regions.

Methods and materials
Data collection

Encouraged by the previous pilot studies in the Valencian
Community'® and all around Spain'"'? a call for data was
posted via email. 141 laboratories Spanish were invited to
participate, to fill out an enrollment form and submit their
results online. We obtained production statistics (number
of tests requested by GPs) for the year 2012 from labo-
ratories at different hospitals from diverse regions across
Spain. Every patient seen in any primary care center of
any of these health departments, regardless of the rea-
son for consultation, gender or age, was included in the
study. Each participating laboratory was required to be
able to obtain patient data from local databases and to
provide organizational data (i.e. population served,, loca-
tion). Cholesterol, HDL-cholesterol and triglycerides tests
requesting were examined in a cross-sectional study.

Data processing

After collecting the data, two types of appropriateness
indicators were calculated the number of each investi-
gated test (cholesterol, HDL-cholesterol or triglycerides) per
1000 inhabitants and ratios of related tests requests (HDL-
cholesterol/cholesterol, triglycerides/cholesterol). In order
to explore the inter-practice variability, another indicator,
the ‘‘index of variability’’, was calculated as follows: top
decile divided by bottom decile (90th percentile/10th per-
centile).

We calculated if the rate of test requests was different
according to the setting (rural, urban, or rural-urban) of the
hospital.

Finally, the indicator results obtained in the laboratories
in the three regions with the higher number of departments
participating in the study were compared between them

Table 1

and to the pooled results of the remaining regions in order
to establish whether there were regional differences in the
requesting patterns.

Statistical methods

The statistical treatment of the calculated data included:
the distribution, the mean, 95% confidence level for the
mean, standard deviation, median and interquartile range.
The analysis of the distribution of the number of test
requests per 1,000 inhabitants was conducted by way of the
Kolmogorov-Smirnov test.

The differences in the indicators results according to the
hospital characteristics and per region were calculated by
way of the Kruskal-Wallis test analysis.

A two-sided p < 0.05 rule was utilized as the criterion for
rejecting the null hypothesis of no difference.

Results

We obtained production statistics from 76 laboratories
at different hospitals from diverse regions across Spain
(Valencian Community, 23 laboratories and 4,848,900
patients; Andalucia, 12 laboratories and 3,849,485 patients;
Castilla y Ledn, 9 laboratories and 1,695,916 patients,
and remaining regions 32 laboratories, 7,284,894 patients).
17,679,195 patients were included in the study, from
13 Communities throughout Spain. 5,823,053 cholesterol,
4,544 663 HDL-cholesterol and 5,599,358 triglycerides tests
were ordered. Table 1 displays a summary of the organiza-
tional data of the different laboratories that participated in
the study.

The descriptive statistical analysis and the variability
index for the number of requests per 1000 inhabitants and
ratios of related tests, is shown in Table 2. The variability of
ratios of related tests was also very significant.

In rural hospitals, cholesterol, HDL-cholesterol and tri-
glycerides tests per 1000 inhabitant’s indicators results were
higher than in urban or rural-urban locations. However, no
significant differences in ratio of related tests requests were
detected (Table 3).

Neither there was no statistically significant difference
between geographical regions in appropriateness indicators
(Figures 1 and 2).

Descriptive characteristics of the hospitals/health care departments that participated in the study.

Health departments (n)
Inhabitants (n)

Population [mean (C195%)]
Location [n (%)]

Rest
Urban
Rural

Setting [n (%)]

Urban-rural

Valencian Community
Andalucia
Castilla y Leon

76

17 679 195

232 621 (200 099.8-265 142.2)
23 (30.3%)

12 (15.8%)

9 (11.8%)

32 (42.1%)

15 (19.7%)

3 (3.9%)

58 (76.3%)

Cl: Confidence interval of the mean.
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Table 2 Descriptive statistical analysis and the variability index for the number of requests per 1000 inhabitants and ratios of

related tests.

Mean Cl195% Median Minimum Maximum Variability Index

Tests/ 1000 inhabitants

Chol 339.88 322.80-356.96 351.31 106.26 550.74 1.80

HDL-chol 260.71 243.54-277.89 267.27 20.42 417.51 2.19

Tryg 325.05 308.19-341.91 342.07 93.99 439.20 1.99
Related test requested ratios

HDLchol/Chol 0.765 0.727-0.802 0.796 0.192 0.961 1.43

Tryg/CHOL 0.956 0.936-0.976 0.995 0.540 1.000 1.04

Test: cholesterol (Chol); HDL-cholesterol (HDL-c); triglycerides (Tg).

Table 3
the type of management.

Differences of appropriateness indicators results obtained at the laboratories of the different locations and regarding

Test per 1000 inhabitants (mean =+ SD)

Ratios of related tests (mean 4 SD)

Chol HDL-c Tg HDL-c/Chol Tg/Chol
Location
u 367.38 & 67.5 273.38 + 83.1 357.1 + 66.21 0.744 £ 0.173 0.970 + 0.050
R 444.19 + 30.9° 373.26 £+ 37.2° 409.91 + 40.1° 0.840 + 0.062 0.920 + 0.060
U-R 327.34 £72.5 251.61 & 69.9° 312.36 +£ 72.2° 0.766 £ 0.165 0.950 + 0.090
Loc.: Location; U: Urban; R: Rural; U-R: Urban-Rural.
Test: cholesterol (Chol); HDL-cholesterol (HDL-c); triglycerides (Tg).
* Kruskal-Wallis test (p <0.05).
600 Discussion
The study results highlight the variability in the request
500 2 of lipid metabolism tests in Spain. The triglyceri-
des/cholesterol and HDL-cholesterol/cholesterol ratios,
- even close to one in the first case, were high in all the stud-
400 9 * ied laboratories, in spite of the current recommendations
-!_':ll that do not recommend triglycerides and HDL-cholesterol
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Figure 1  Distribution of every test requests per 1000 inhabi-

tants ratios in the geographical regions of Spain studied.
Region: Valencian comunity (V); Andalucia (A); Castilla y Leon
(CL); Other region (OR);

Test: cholesterol (Chol); HDL-cholesterol (HDL-c); triglycerides
(Tg).

measurement in the general population. The observed
higher request of cholesterol, HDL-cholesterol and trigly-
cerides in rural areas, inhabited by older population,’ is
difficult to explain as cholesterol screening is not recom-
mended over 75 years of age.

It is very difficult to know, in view of the obtained results,
if cholesterol was appropriately requested to detect hyper-
cholesterolemia in the general population. In the areas with
the lowest requests, 106 tests per 1000 inhabitants, the
test was probably not enough ordered to cover population-
based cholesterol screening: every 5 years starting at 35
years in male, and 45 years in female patients. Further-
more, the high test request variability observed in our study
- from 106 to 550 per 1000 inhabitants- is difficult to be
exclusively explained by the population or patient case mix
differences. Probably additional reasons are the root causes,
as for instance different requesting habits of the GPs in the
different studied areas.

Less than 10% of the population is at high risk of car-
diovascular disease. However the low to intermediate risk
group is so large that most cardiovascular events will occur
in that group.'*'> This emphasizes the need of a proper dys-
lipidemia screening in general population. It is necessary
to standardize the request of such laboratory tests to be
sure, as a primordial need, that cholesterol is appropriate
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Figure 2  Distribution of index indicator in the geographical
regions of Spain studied.

Region: Valencian community (V); Andalucia (A); Castilla y Leon
(CL); Other region (OR);

Index Test: HDL-cholesterol / cholesterol (HDL-c/Chol); trigly-
cerides / Cholesterol (Tg/ Chol).

requested to screen hypercholesterolemia in the general
population. An effort must be done in the less demanding
areas to stimulate the cholesterol request, in view our study
results that showed that cholesterol was probably under
requested in certain areas.

Besides promoting the request of cholesterol in some
regions, another step to achieve a correct request in
the screening of lipid metabolism disorders would be to
decrease the requests of triglycerides and HDL-cholesterol,
as proposed earlier by some authors.® As in a prior
study in the United Kingdom,® our data also suggested
that HDL-cholesterol and triglycerides were probably over
requested in many areas in Spain. More studies are needed
to investigate the specific triglycerides/cholesterol and
HDL-cholesterol/cholesterol indicators targets to reach in
primary care setting in order to establish strategies for a
proper lipid tests requesting.

The study had certain limitations. The differences in lipid
tests request between health care regions in Spain could be
partly explained by the possible variability in the patient
population, or more or less often visit their specialist instead
of the GP depending on the area.

There was a high variability in cholesterol, trigly-
cerides and HDL-cholesterol requesting in primary care
in Spain. Cholesterol was probably inappropriately under
requested to screen for hypercholesterolemia in certain

areas that would suggests a potential risk for inappropriate
dyslipidemia screening in general population. However tri-
glycerides request, at a one to one ratio when compared to
cholesterol in most areas, seemed to be inappropriately over
requested. Those results emphasize the need to establish
interventions to achieve an appropriate and homogenized
lipid tests request. More studies are needed to establish
indicators targets for a correct and maintained evaluation
of appropriate lipid tests request.
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