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ABSTRACT

OBJECTIVE: To evaluate the performance of lipid profile screening according
to the mode of financing of medical appointments — public or private.

METHODS: A population-based cross-sectional study was carried out with a
multi-stage sampling strategy. The study included 3,136 adults (> 20 years old)
from the city of Pelotas, Southern Brazil, in 2006. The following indicators
were calculated: coverage (proportion of screened individuals among those
meeting screening criteria), focus (proportion of individuals meeting screening
criteria among those who were tested), screening errors (tests in individuals not
meeting screening criteria — overscreening — and no screening of individuals
meeting the screening criteria — underscreening), and screening ratio (ratio
between number of individuals who met screening criteria and the number
who failed to meet screening criteria among all individuals tested). Bivariate
analyses were performed using Chi-squared tests. 95% confidence intervals
(95% CI) were calculated for all parameters assessed.

RESULTS: General coverage was 73.0% (95%CI: 70.8;75.2), and focus was
67.2% (95% CI: 64.7;69.3). In the public sector, compared to the private/
health plan sector, coverage was lower (65.2% vs. 82.2%; p<0.001), focus
was higher (74.7% vs. 62.3%; p<0.001), overscreening was lower (33.1%
vs. 56.4%; p<0.0001), and underscreening was higher (34.8% vs. 17.8%;
p<0.0001). Screening ratio was higher in the public (1.97) than in the private
sector (1.46).

CONCLUSIONS: The evaluation of adequacy of lipid profile requests among
the population can provide important information regarding the following of
protocols for screening and following-up dyslipidemias in different healthcare
systems and, within a same system, between different modes of financing.
Evaluations of this type provide an opportunity to diagnose inequalities and
plan efforts to ensure greater equity of care.

KEY WORDS: Lipids, diagnostic use. Hyperlipidemias, prevention
& control. Single Health System. Health maintenance organizations.
Cross-sectional studies.

INTRODUCTION

Cardiovascular diseases (CD) are the most important cause of death among
adults worldwide,* and dyslipidemia is one of its major risk factors.?* Studies
have demonstrated the benefits of early detection of rises in serum levels of
cholesterol and its fractions, given that treatment of these dysfunctions can

2 McKay J. The Atlas of Heart Disease and Stroke. Geneva: World Health Organization; 2004.



reduce CD-related mortality.>!° (Ievel of evidence 1
“con sistent results from well-designed, well-conducted
studies in representative populations that directly assess
effects on health outcomes™).

Screening for dyslipidemia is currently performed ac-
cording to guidelines proposed by specialized groups
from different countries, whose role is not only to detect
individuals with alterations, but also to identify those
at greater risk of developing cardiovascular events in
the future.>*>* Even though it is recommended that
persons aged 20 years and older of both sexes obtain
lipid profiles,>**!3 risk of CD among men under 35
and women under 45 is low — less than 10% of these
will suffer severe cardiovascular events in ten years."
Therefore, in these age groups, systematic screening is
performed only in the presence of risk factors for CD
(level of evidence I). These factors include smoking,
systemic arterial hypertension (SAH), history of first
degree relative with early CD (male under 55 years;
female under 65 years) or a single factor such as dia-
betes mellitus or previous CD.*

Screening periodicity is still a matter of controversy.
However, the majority of guidelines recommend
screening at least every five years. Screening should
take place at shorter intervals in case of borderline
values, in persons with an indication or who are under
medication, and in the presence of other risk factors for
CD.”B In these cases it is recommended that screening
take place every three years.

The advantages of screening for dyslipidemia include
improving prognosis of detected cases, allowing for
less radical treatment among patients detected, and
decreasing anxiety among patients with negative re-
sults. On the other hand, disadvantages include greater
morbidity among cases whose prognosis is not modifi-
able, unnecessary treatment of patients with borderline
results, unfounded reassurance of false-negative cases,
and anxiety and greater morbidity among false-positive
cases, in addition to the cost of testing, both for the
individual and for the health care system. Likewise,
positive results may require the prescription of medi-
cation that is not always available, both in the private
(due to high cost) and public sectors. In Brazil, less
than 50% of the population is known to have access
to essential drugs, which may cause problems in treat-
ing detected dyslipidemia.’ In the absence of a formal
screening program, as is the case in the city of Pelotas,
Southern Brazil, the balance between advantages and
disadvantages should guide the medical decision to
request these and other tests for early diagnosis of
asymptomatic individuals.
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The present study was aimed at evaluating the perfor-
mance of lipid profile screening according to mode of fi-
nancing of medical appointments (public or private).

METHODS

The study was carried out in Pelotas, Southern Brazil,
a municipality with an estimated population of 340
thousand, of which 93% lived in the urban area in
2006.© We employed a population-based cross sectional
study including adults (20 years or older) living in the
urban area.

For sample size calculations, we assumed a prevalence
of lipid profile requests of 38.6% (as detected in a prior
study carried out in the same city),' 95% confidence
level, and an acceptable error of 3 percentage points.
To this number we added 10% for losses and refusals
and multiplied the resulting number by 1.5 to account
for the effect of cluster sampling. Determining the
prevalence of lipid profile requests in the studied period
would thus require 1,663 subjects.

Sampling was carried out in multiple stages, based
on data from the 2000 Brazilian population census,
conducted by the Instituto Brasileiro de Geografia e
Estatistica (IBGE - Brazilian Institute for Geographpy
and Statistics). Each of the city’s 404 census tracts
was listed in increasing order of mean income of
head of household. We then chose 120 of these tracts
by systematic random selection with probability pro-
portional to size.

In the next stage, all households in each selected tract
were classified as residential or commercial. Based on
the list of residences, we randomly selected an aver-
age of 12 households per tract (N=1,440 households).
These were visited by a researcher, who handed out
an introductory letter, invited the family to participate
in the study, and collected information on the number,
age, and sex of household members. These households
were then revisited and individual questionnaires were
administered by trained interviewers who were blinded
as to the study’s aims and hypotheses. Questionnaires
had previously been tested in a pilot study carried out
in a census tract not included in the study.

The initial sample comprised 3,353 adults. With 6.5%
of losses and refusals, we interviewed a total of 3,136
subjects.

For quality control purposes, approximately 10% of
interviews were repeated by supervisors using a shorter
version of the questionnaire. Data entry was performed

b United States. Department of Veterans Affair. VHA/DoD clinical practice guideline for the management of dyslipidemia in primary care.
Washington; 2001. Available from: http://www.oqp.med.va.gov/cpg/DL/DL_base.htm

> World Health Organization. The World Medicines Situation. Genebra; 2004. Available from:
http://www.searo.who.int/LinkFiles/Reports_World_Medicines_Situation.pdf

¢ Instituto Brasileiro de Geografia e Estatistica. Censo demogréfico 2000. Rio de Janeiro; 2001.
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twice, and inconsistencies and amplitude were checked
using Epilnfo 6.04 software.

The variable medical request for lipid profile was self
referred by the subject, who should have had a medical
appointment in the three years preceding the interview
(excluding visits to emergency services). The question
was formulated as whether the subject “had had a cho-
lesterol test requested by a physician at least once.”

The adequacy of cholesterol test requesting was deter-
mined through an analysis of coverage, focus, screening
ratio, and testing errors, as defined below:?

* Coverage — proportion of screened individuals
among those meeting screening criteria.

*  Focus—proportion of individuals meeting screening
criteria among those who were tested.

* Screening Ratio — obtained by the division of two
proportions: percentage of requests among indivi-
duals meeting screening criteria over percentage of
requests among those not meeting these criteria.

» Testing errors — defined as tests requested among in-
dividuals with no or only one risk factor, excluding
diabetes mellitus or CD (the “overscreening” rate)
and the failure to request tests for individuals with
two or more risk factors or with diabetes mellitus or
established CD (the “underscreening” rate). These
parameter definitions are presented in the Table.

We considered as fulfilling criteria for screening all
subjects with two or more risk factors for CD, such as
age 38 or older for males and 48 or older for females;
smoking; SAH; history of first degree relative with pre-
mature CD; or with a single risk factor such as diabetes
mellitus or previously established CD.!°

The two modes of financing of medical appointments
were defined as public sector (including any units of
the Brazilian Unified Health Care System — SUS);
and health plan or private (health insurance/medical
union plans or direct payment to the health profes-
sional). Place of appointment was determined by ask-
ing the subject where he or she usually seeks medical
care when in need for an appointment. The analysis
excluded subjects who mentioned emergency rooms
or hospitals in answer to this question. We collected
information on the following CD risk factors: sex, age
(completed years), self-referred diagnosis of diabetes
mellitus and SAH, smoking, and family history. We
considered as smokers subjects who smoked at least
one cigarette per day, and as former smokers those who
had quit smoking for at least one month. Self-referred
family history of CD was based on the reported exis-
tence of a first degree relative (parent, sibling, child)
who developed or died of CD before age 55 for males
and before age 65 for females.

We used the chi squared test in bivariate analyses to de-
tect associations between mode of financing of medical
appointment and screening requests. Statistical analyses
were performed using Stata 9.2 software. All analyses
took into account cluster sampling.®

The research project was approved by the Research
Ethics Committee of the Universidade Federal de
Pelotas, and all respondents signed a term of informed
consent.

RESULTS

Subjects were mostly women (56.1%), of white skin
color (84%), and had a mean age of 44 years (SD =
16.4). Regarding risk factors for CD, 28.2% of men
were aged 35 years or older, and 27.1% of women,
45 years or older. Self-reported prevalence of SAH,
diabetes mellitus, and CD were, respectively, 32.7%,
9.5%, and 9.3%. Of all subjects, 51% reported family
history of CD and 11.3% reported early death in the
family due to CD. There were 26.7% of smokers in the
sample. The figure presents the structure of the studied
sample. The prevalence of subjects fulfilling screening
criteria among the total study population was 55.6%
(1,745 subjects). Of these, 1,538 had had a medical
appointment in the last three years, and 1,535 could
recall information regarding test requests.

Medical appointments occurred more frequently among
women of higher socioeconomic level. Among all
subjects with medical appointments regardless of CD
risk, prevalence of cholesterol dosage requests was
61.3% (Figure).

The Table presents the values for parameters obtained
in the evaluation of the adequacy of dyslipidemia
screening. Coverage of cholesterol screening requests
was 73.2%, and focus was 67.2%. The screening ratio
was 1.59, indicating that subjects with risk factors were
almost 60% more likely to have tests requested than
those without risk factors. However, 27% of subjects
that fulfilled screening criteria were not tested (under-
screening rate). On the other hand, 549 subjects that did
not fulfill screening criteria had tests requested, leading
to an overscreening rate of 46%. The total proportion
of screening errors was 35.2%.

Separating appointments according to the different
modes of financing showed that the majority of ap-
pointments took place through the public system
(1,511 subjects, or 51.1% of the total). Mean number
of appointments per subject was greater among SUS
patients (23.3; SD=32.3) than among health plan or
private patients (16.4; SD=23.7) (p<0.001) in the
three year period. Prevalence of subjects fulfilling the
triennial screening criteria differed between modes of
financing (p<0.001): 58.4% (95%CI: 56.4;61.3) in the
public sector (SUS) and 52.7% (95%CI: 50.1;55.2)
among private/health plan clients.
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Table. Definition of criteria for evaluating adequacy of screening for hypercholesterolemia and performance according to
mode of financing of medical appointment. Pelotas, Southern Brazil, 2005.

Health plan/

Criteria of evalution Total N Public sector N . N
private
(COZV:nrzge 73.2% 1123 65.2%" 499 82.2% 594
939%CD) (70.8;75.2) 1535 (61.7;68.8) 765 (79.4;85.00 723
(F(/’C:f] d 67.2% 1123 74.7%* 499 62.3% 594
o . . .
95%Cl) (64.7;69.3) 1672 (72.5;76.9) 668 (59.2;65.4) 953
Screening 1123/1535 499/765 594/723
ratio 1.59 549/1194 1.97 169/511 1.46 359/636
Overscreening 46.0% 549 33.1%** 169 56.4% 359
(% and 95%CI)  (43.2;48.8) 1194 (29.0;37.2) 511 (52.560.3) 636
Underscreening 27.0% 412 34.8% 266 17.8% 129
(% and 95%Cl) (24.8;29.2) 1535 (31.4;38.1) 765 (15.0;20.6) 723
* p<0,001
** p<0,0001
Coverage in the public health care system was 65.2%, DISCUSSION

and focus was 74.7%. Thirty-four percent of all requests
were inadequate and, when separated by type of error,
the most common (34.8%) was not requesting screening
from subjects who met risk criteria (underscreening),
which was significantly higher than in the private sector
(p<0.0001). Overscreening rate (requesting screen-
ing for subjects who did not qualify) was 33.1%, and
screening ratio was 1.97.

In appointments financed by health plans or through
the private sector, coverage was higher (82.2%;
p<0.001), and focus was lower (62.3%; p<0.001).
Regarding screening errors, 35.9% of screenings
were found to be inadequate. In private appointments,
overscreening was more frequent than underscreening
(56.4% vs. 17.8%) and was significantly higher than
that found in the public sector (p<0.0001). Screening
ratio was 1.46.

Population-based studies allow us to study the various
types of health care services available, rather than only
those covered by traditional information systems. Such
studies also allow us to determine the characteristics of
patients and appointments and to evaluate the coverage
of different procedures, data rarely obtained through an
analysis of health care records.

Among the population that visited a physician in the
three years preceding the study, three out of every
five subjects had lipid profile tests, regardless of their
risk status. With focus at around 67%, this means that
one third of subjects who were screened did not fulfill
the screening criteria. The screening ratio of 1.59,
however, indicates that the frequency of lipid profile
requests was greater among subjects with risk factors,
which is adequate.

3136 adults interviewed

403 without medical appointments

2733 adults with medical appointments

4 could not remember if screening was requested

1195 not fulfilling screening criteria and
who had appointments in the period

1538 fulfilling screening criteria and
who had appointments in the period

645 did not have
profile requested

549 had
profile requested

1123 had
profile requested

412 did not have
profile requested

Figure. Flow chart of the study sample. Pelotas, Southern Brazil, 2005.
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When evaluating cholesterol test requisitions separately
according to mode of financing of the appointment, the
public sector showed lower coverage, but with higher
focus (75%). A potential explanation for lower coverage
is that physicians, when seeing patients through the pub-
lic sector, may be less attentive to prevention of chronic
diseases than in private settings. Similar behavior has
previously been described in the same city with regard
to antenatal care.* Higher focus, on the other hand, may
indicate that professionals working in SUS are more
rigorous in their criteria for requesting complementary
tests, be it due to costs, quotas, or financial ceilings. In
addition, probability in the public sector of subjects with
SAH, diabetes mellitus, or diabetes mellitus-associated
SAH having tests requested was 36%, 13%, and 47%,
respectively. These proportions were greater than that
among subjects who fulfilled only sex and age criteria,
taken as a reference (data not shown). This finding
indicates that screening occurs more frequently among
subjects already showing cardiovascular morbidity.
The selective targeting of screening to those in greatest
need results in an increased positive predictive value
(the probability of there being true positives among
those with altered results), which may be desirable.
However, improving performance in the public sector
would require increased coverage. Other known risk
factors (obesity, alcohol abuse, and lack of physical
exercise) were also included in separate analyses (data
not shown), and showed similar relationships with
regard to the different modes of financing.

The analysis of total screening errors showed no dif-
ference between public appointments and other modes
of financing (p=0.35). However, the proportion of
overscreening was lower in the public system. This
finding is consistent with what was found in terms of
focus, indicating once again a greater rigor on the part
of physicians when considering a patient as a candidate
for lipid profile screening. The screening ratio of 1.97
indicates that the probability of fulfilling the criteria
among screened subjects is twice that of not fulfilling
these criteria.

The inversion of values of coverage and focus in the
private as compared to the public sector may be due to
less stringent control of expenses with complementary
tests when compared to SUS, although such control
does exist in the private sector. Screening errors also
showed an inversion, with an increased rate of test
requirements among patients not at risk (overscreen-
ing). Screening ratio was 1.46 — lower than that of
SUS — due to decreased focus and a higher number of
unnecessary tests.

In privately paid appointments, the probability of
overscreening was 3.2 times greater than that of un-
derscreening. This is in contrast with what was seen

in the public sector, in which this ratio was 0.95. We
understand that it is easier to request tests from pa-
tients in the private or health plan sectors, regardless
of level of risk.

Our data indicate that there are differences in the form
of care provided to the population with regard to lipid
profile requests in different appointment locations. This
is also seen for other interventions, such as c-sections.'®
A study carried out in Canada,’ aimed at evaluating the
effectiveness of a dyslipidemia screening program,
showed lesser coverage and comparable screening
ratio to that of the present study, albeit among differ-
ent populations not separated according to mode of
financing. Studies conducted in the United States®”!!
show that health insurance involvement increases the
likelihood of screening for several diseases in different
groups of individuals.

Physicians seeing patients through the public sector
request lipid profiles less often, but when they do so, it
is with greater focus. Professionals working through the
private sector are more likely to request lipid profiles
inadequately, generating greater costs and increasing
the risk of iatrogenesis. Such findings are probably
markers for other characteristics of care, such as access
to medical appointments and other types of tests and
treatments, which may affect population-wide health
indicators.

The protocols available and most widely used world-
wide originate from developed countries, such as the
United States and the United Kingdom, which concen-
trate drug production, and where drug consumption is
increasingly greater. A consequence of this process may
be the establishment of ever more sensitive directives
for the detection of diseases treatable with such drugs.
In the Brazilian public sector, on the other hand, the
availability of antilipemics is scarce, and access to these
drugs is limited.

The present results should be interpreted in light of their
potential limitations. Among these is the fact that recall
time was limited to three years. This is the maximum
interval recommended between lipid profiles among
individuals at risk. Choosing a shorter recall period
would lead to the risk of interpreting non-testing as
inadequate even though testing may be still within the
recommended timeframe for the patient’s risk level.
However, such an interval could lead to recall bias,
with certain subjects responding negatively as to the
presence of screening due to inaccurate recall. The
direction of such bias, if present, would be towards
reduced coverage.

Another potential source of bias arises from the lack of
verification of information on the outcome — such as,
for instance, requesting to see a copy of the test results.

2 Santos IS, Baroni RC, Minotto I, Klumb AG. O Fendmeno Camaledo e a Qualidade na Atencado Pré-natal. Buenos Aires: Sociedad

Iberoamericana de Informacién Cientifica (SIIC) S.A.; 2002. p.1-3.



The direction of such bias would depend on the ana-
lyzed group, and would be more likely to occur among
subjects with lower schooling. The latter are typically
users of the public sector; bias would therefore result in
a potential reduction in coverage among this group.

A third limitation resides in the uncertainty about
whether the usual location of the subject’s medical
appointments was actually that which generated the
lipid profile request. This may have generated errors
in classification with respect to mode of financing. The
direction of such errors is unpredictable.

Evaluating the adequacy of lipid profile requests
among the population may provide important infor-
mation on adherence to screening protocols and on
follow-up of dyslipidemias in different health care
systems and, within the same system, of different
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