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Impact of Nutritional Counseling in Reducing Serum
Cholesterol in Public Health Service Patients

Maria da Conceicéo Rosado Batista, Sylvia do Carmo Castro Franceschini

Vicosa, MG - Brazil

Objective — To assess the impact of nutritional atten-
tion on the lipid profile and nutritional status of hypercho-
lesterolemic patients attended in health centers of Belo
Horizonte.

Methods — Using nutritional attendance patient
record cards from two health units, the evolution of the
lipid profile and the nutritional state (BMI) was monito-
red of 96 hypercholesterolemic patients who received
diet. The patients were appraised at the following mo-
ments: initial (1* consultation), after 3 months (2" consul-
tation) and last consultation (variable for each patient).

Results — On the first attendance, 44,4% of the
patients presented not only high total cholesterol and
LDL-c, but also hypertriglyceridemia and 70.3% were
overweight or obese, but most patients (75.6%) presented
adequate HDL-c levels. There was significant reduction
inthe BMI, total cholesterol, LDL-c values (p < 0.01) and
also in the triglyceride levels (p < 0.05) in the first three
months, without alteration in the HDL-c levels. A signifi-
cant reduction (p < 0.01) was observed in the frequency of
individuals with high cholesterol (from 89.6% down to
47.9%), high and very high LDL-c (from 82.6% down to
45.7%), as well as high and very high triglyceride (from
43.6% down to 16.7%). The observed reduction in fre-
quency of the low HDL-c was statistically meaningless.

Conclusion — This study evidences the effect of the
nutritional attention on lipid profile in hypercholesterole-
mic patients, reinforcing the need for a multiprofessional
team to attend them at the public health services.
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Cardiovascul ar diseasesaccount for 34% of deathsin
Brazil, 11.6% of cerebrovascular disease, 9.8% of ischemic
heart disease, 2.3% of arterial hypertension, and 10.3% of
other cardiovascular causes™.

Dysdlipidemiasareamong the most important risk fac-
torsfor arteriosclerotic cardiovascular disease, together
with hypertension, obesity, and diabetes mellitus>3. Howe-
ver, national and international studiesshow that coronary
eventsarereduced when interventionismade on multiple
risk factors*®.

Tota cholesterol and L DL -c (Low-Density Lipoprotein
Cholesterol) have adirect relationship with mortality and
morbidity from coronary artery disease. | solated hypertri-
glyceridemiaisnot anindependent risk factor for coronary
disease but becomes one when associated with highLDL-c
levelsand low HDL -c (Higher-Density Lipoprotein Cho-
lesterol) levels’. HDL -cactsinthereversetransport of choles-
terol, decreasing or reducing theformation of atherosclerotic
plague3®. In thethird National Health and Nutrition Exa
mination Study (NHANESIIY, heldintheUnited States, many
factorswere reported to affect serum cholesterol levels,
including age, diet, genetic predisposition, and body weight.

Few Brazilian studiesinvestigatetheeffectsof dietary
intervention on thelipid profile of hyperchol esterolemic
individuals®. This study was carried out to assesstheim-
pact of nutritional counseling onthelipid profilesof hyper-
chol esterolemic patientstreated at basic health unitsonthe
outskirtsof Belo Horizonte and to assess patients’ nutritio-
nal statusbeforeand after thisintervention.

Methods

Patientswith hyperchol esterolemia, referred by health
careprofessionalsfor nutritiona guidance, werestudied at
2 basichealth unitson the outskirtsof Belo Horizonte.

Datawere collected on nutritional counseling record
formsof patientstreated from 1994 to 1999, and the samenu-
tritionist followed up and gavedietary advice.

During dietary counseling, the patient received ins-
tructionsfor food selection and portion sizeaswell asfood
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preparation techniques. The instructionswere provided
after adietary recall and basically consisted of adjusting
total fat consumption, reducing saturated fat, cholesterol,
andtransfatty acids, andincreasing fiber, mainly the solu-
bleones(fruitsand vegetables), according to the National
Cholesterol Education Program (NCEP- 1993)°.

Thedietary prescriptionswereindividualized accor-
ding to patient’ s needs, and those excessively overweight
patientswere prescribed alow-fat diet whilethosewith alte-
red triglyceride levelsweretold to avoid the ingestion of
simplesugar and alcoholicbeverages.

Ninety-six patients were selected according to the
following criteria: over 20 years of age, with total serum
cholesterol 3 200 mg/dL (borderlineor high), had received
dietary counseling and returned at least once to consult
with the nutritionist and had not used lipid-lowering medi-
cation during the study period. Diabetic patientsand those
with coronary artery diseasewereexcluded so that theindi-
viduals could be assessed for primary prevention.

The number of participants by sex was 83 (86.5%)
femalesand 13 (13.5%) males. Theaverageageat thefirst
screening was 53.2 + 12 years, 68.8% up to 59 years and
31.3%over 60.

The patientswereweighed and measured by thesame
professional, on scales with an anthropometer, platform
type, witha150kg capacity and 100g precision.

Thebiochemical testswerecarried out at municipal or
licensed laboratories, and blood was collected after a12-
hour fast.

Nutritional status was defined by body massindex
(BMI), andtheindividual classified accordingtotheWorld
Health Organization (WHO, 1998) *° aslow weight (BMI <
18.5), norma weight (18.5—24.9), pre-obeseor overweight
(25-29.9) obesity class| (30-34.9), obesity classl| (35-39.9),
and obesity class 111 (3 40). BMI greater than 27 was
considered arisk factor regardless of coronary disease™'.

Thereferencelevelsof the serum lipidswere defined
according to the guidelines of the Brazilian Cardiol ogy
Society 2, that is: optimum cholesterol (< 200mg/dL),
borderlinecholesterol (200-239mg/dL ), high cholesterol (3
240mg/dL), optimumLDL-c(<100mg/dL), desirableLDL-c
(100-129mg/dL ), borderlineL DL-c (130-159mg/dL ), high
LDL-c(160-189mg/dL), very highLDL-c(3 190mg/dL ), low
HDL-c(<40mg/dL), highHDL-c (>60mg/dL), optimum
triglycerides(<150mg/dL ), borderlinetriglycerides (150-
200mg/dL), hightriglycerides(200-499mg/dL ), and very
hightriglycerides(3 500mg/dL).
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Cagtelliriskindices| andl| (total cholesterol/HDL-c
ratioand L DL-c/HDL -cratio) weredefined aslow risk for
men (cholesterol/HDL-c£5.1andLDL-c/HDL-c£ 3.3),low
risk for women (cholesterol/HDL -c< 4.4and LDL-¢/HDL-c£
2.9), highrisk for men (cholesterol/HDL-c>5.8and LDL-c/
HDL-c> 3.8) and highrisk for women (cholesterol/HDL-c>
5.3andLDL-¢/HDL-c>3.5) 1314,

Because the datawere collected from routine patient
recordsat abasi chedlth carecenter, thesamplesizewasdif-
ferent for each variable. Thetimeinterval between the ap-
pointmentswas not regular either, because many patients
did not return for screening during the established period.

Themediantimeinterval sbetween appointmentswere
first screening (first consultation), - second screening (3
monthsafter first screening) and thelast screening (median
of 11 monthsafter the 1% screening).

Thedatawere processed withthe EPI-INFO program,
version 6.04%. Themedianvalues, obtained at thefirst and
second screeningswere compared withthe SIGMA STAT
program *, by using the Wilcoxontest. To comparethefre-
guencies observed before and after intervention, within
each referencerangeof theserum lipids, the chi-squaretest
wasused, by adoptingap <0.05assignificancelevel.

Results

Table| presentsthe BMI, total cholesterol, HDL-c,
LDL-c, triglyceridesand Castelli | and Il indicesvalueson
thefirst occasion of nutritional counseling. There were
high mean and median valuesfor BMI, total cholesterol,
LDL-cand Castelli | and Il indices. Both the mean and
medianwerewithintherecommendedlevel for HDL-c (3 40
mg/dL). Butfor triglycerides, themeanwashighandtheme-
dian waswithin the desirablevalue (£ 200 mg/dL ), dueto
great variability amongthedata.

Tablell showsthe results of the nutritional assess-
ment by BMI of the hypercholesterolemicindividualsonthe
first screening. Most of the hyperchol esterolemic patients
(70.3%) were overweight or obesewhen they sought treat-
ment to control their cholesterol.

By comparingtheBM I at thefirst andlast screening, a
decreasefrom 31.9%1t019.8% wasobservedin thefrequen-
cy of obesity (class| and I1), although this difference was
not statistically significant (p=0.06).

Whenthe patientswere separated into 2 groups (BMI
> 27 and BMI £ 27), the group that had the greatest BMI

Table I - Initial BMI values, total cholesterol, HDL-c, LDL-c, triglycerides and Castelli I and II indexes.
Indexes N X+SD Minimum Median Maximum
BMI 91 277 £+ 4.29 19 27.7 37.7
Total Cholesterol 96 272 + 351 211 263.5 369
HDL-c 48 458 + 9.5 21 46 67
LDL-c 46 182 + 299 127 176 267
Triglycerides 81 206.5 =+ 1374 50 182 881
Cholest./HDL-c ratio 46 599 + 153 3.7 5.75 11.2
LDL-c/HDL-c ratio 46 417 £ 122 2 3.9 7.7
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Table II - Nutritional state of hypercholesterolemic patients at the
start of nutritional attendance.

Classification Frequency (%)
Normal 27 (29.6%)
Overweight 35 (38.5%)
Obesity class | 25 (27.5%)
Obesity class |1 4 (44%)
Totd 91 (100%)

valueshad 35.5mg/dL moreinthemediantriglyceridelevel
thantheother group did, and thisdifferencewas19.0 mg/dL
inthewomenand 64.5mg/dL inthemen.

Figure 1 comparestheinitial medianBMI valuesand
the serum lipids with the values obtained 3 months after
dietary counseling. A significant reduction occurredinthe
BMI, total cholesterol, and LDL-cvaues(p<0.01) andaso
inthetriglyceride values (p < 0.05). Themedian HDL-c
value, whichwaswithinthenormal range, wasmaintained,
and no significant difference (p = 0.78) occurred between
the2 screenings.

Tablelll showsthe frequency of theindividualsin
eachreferencerangeof theserum lipidsat thefirst andlast
screenings. A significant reduction (p < 0.01) may beobser-
ved in the percentile of high cholesterol (89.6% down to
47.9%), highand very highLDL-c(82.6% downto45.7%),
highand very hightriglycerides(43.6% downto 16.7%), and
the cholesterol/HDL -c ratio of high risk (65.9% down to
40.9%). Y et areductionisnoticedinthelow HDL-c (24.4%
down to 15.6%) and the LDL-c/HDL-c ratio of high risk
(81.3% downto56.3%), although theseresultswerenot sta-
tistically significant.

Discussion

Thehigher percentage of womeninthisstudy may re-
flect agreater femaledemandfor primary prevention servi-
ces, because of their greater concernwith their own health.

Attheinitial screening, by theinclusion criteria, the
study population had high total cholesterol and LDL-c
ratesbut adequate HDL -clevels. BMI wasa so highand the
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Fig. 1- Comparison of themean BM| and serum lipid valuesbeforeand after 3months
of dietary intervention.

Table III - Characterization of the lipid risk in hypercholesterolemic
patients before and after the dietary intervention, according to the
norm Atherosclerosis Prevention Guide of the Brazilian
Cardiology Society.

Frequency (%)
Lipids N 12 consultation last
consultation

Total Cholesterol 96
Optimum® 0 14.6
Boderline® 10.4 37.5
High* 89.6 47.9
LDL-c 46
Optimum? 0 2.2
Desirable 2.2 19,5
Boderline' 15.2 32.6
Highe 47.8 26.2
Very hight 34.8 19.5
HDL-c 45
Low! 244 15.6
Boderlinel 66.7 75.5
Highk 8.9 8.9
Triglycerides 78
Optimum' 41 50
Boderline™ 15.4 33.3
High® 41.0 16.7
Very high? 2.6 0
Cholesterol/ HDL ratio 44
Low riske 13.6 318
Boderlinet 20.5 27.3
High risk" 65.9 40.9
LDL/HDL ratio 16
Low risk® 6.2 6.2
Boderline* 12,5 37.5
High risk" 81.3 56.3
c2 Cholesterol (a+ b x ¢) =38.79 p<0.0001"; c? Triglycerides (I + mx n+
0) =13.43 p=0.0002; c?LDL-c(d+e+fxg+h)=1366 p=0.0002; c?
Cholesterol/HDL-c ratio (p + g x r) =553 p=0.02";c?HDL-c (i xj + k) =
1.11 p=0.29; c? LDL-c/HDL-cratio (s+tx u) =233 p=0.13

triglyceridelevel shad very differentiated val ues. Although
thelevelsof HDL -c wereadequate, high mean valueswere
observed for the Castelli | and |1 indexes, and according to
the Framingham study, atotal cholesterol/HDL-c ratio
greater than 5.0 compared with aratio of 3.5increasesthe
risk of arteriosclerotic coronary disease 3timesinwomen®.

Asfor characterization of thenutritional status, it was
found that less than athird of the patients had normal
weight, and the majority was classified as overweight or
obese. Thisfact reinforced the hypothesis of several rese-
archers, who have suggested that excessweight isfrequen-
tly associated with lipid alterations?® and al so contributes
totherisk of coronary disease. Kuczmarski et al ** defined
BMI > 27 asanindependent risk factor for coronary disease
for both sexes.

Whenthecharacterization of lipidrisk for cardiovas-
cular diseaseswasanalyzed, it was observed that 100% and
98% had level sabovethedesirablevaluesfor total choles-
terol and LDL -c, respectively, whenthey entered thehealth
service. Most of the patientswereborderlineor high risk by
theCastellli I and 11 i ndexes, and according to the Framin-
gham study, thetotal cholesterol/HDL-cratioidentified the
popul ation at greatest risk among thewomen ",
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It was further observed that almost half the patients
concomitantly had highrisk for triglycerides, which may be
directly related to the high prevalence of overweight and
obesity in thisgroup.

Denkeet a *° researched Americanwomen and obser-
ved that higher BMI valueswere associated with triglyce-
ridelevelsof 35t048 mg/dL higher and HDL -clevelsof 5to
9mg/dL lower. Inthe present study, obeseindividuals(BMI
>27) alsohad greeter triglyceridevalues, and thedifference
was more accentuated in the men. Regarding the HDL -¢
levels, no difference wasfound for BMI, which coincides
withtheinitial characterization of risk for HDL-cwherethe
majority hadlow risk eveninthepresenceof high, frequent
obesity and overweight.

Inthefirst 3months(second screening) after thedieta-
ry intervention, significant improvement occurred in the
lipid profile of the patients, because afall occurred in the
total cholesterol, LDL-c, and triglyceride levels, but the
HDL-clevels, whichwerea ready adequatewerenot altered.
Inthisperiod, thedietary guidance given had al so reduced
the BMI, which may have contributed to the reductionin
triglyceridelevels.

Ciorlia®studied agroup of eectricianswith borderline
and high serum cholesterol who received dietary counse-
ling and observed asimilar result for total serum cholesterol
reduction after 8 years. In thisstudy, the author al so obser-
vedinthesametimeinterval-increased cholesterol levelsin
thosewho had previously desirable cholesterol levels, but
who did not receive dietary guidance, showingthat without
preventative measures the cholesterol tended to increase
with age®,

Controlled studiesof dietary or medical interventionin
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hyperchol esterolemic men without coronary disease sho-
wed that amean reduction of 10%intotal cholesterol for 4 or
5 yearsresulted in a26% lower frequency of coronary
eventsthan that observed in controls®.

Inthe present study, themedian reductionintotal cho-
lesterol and L DL -cwas9.1%and 14.9%, respectively. Itisan
expressivereduction, mainly whenthehypothesisisconsi-
dered that many of these patientshad dydli pidemiathat was
moredifficult to control (possibly genetic) once they were
referred by other health professional swho had detected this
difficulty.

When comparing thereferencerangesfor serumlipids,
beforeand after dietary intervention, aconsiderableincrea-
seisobservedinfrequency of theindividual swith optimum
and borderline cholesterol, the desirable and borderline
LDL -c, andtheoptimumand borderlinetriglycerides. Atthe
sametime, adecreaseoccursinthe number of patientswith
high cholesterol, highand very highLDL-c, and hightrigly-
cerides. Thus, theseresultsshow animportant reductionin
the number of peoplewith higher levels of serum lipids
(highand very high), afact that could represent areduction
incostsin primary prevention, sinceit may resultin ade-
creased need for lipid-lowering medication, whichisres-
ponsiblefor 90% of thetotal treatment cost 2.

Inconclusion, thisstudy reinforced therecommenda-
tion that the first conduct to be adopted in hypercholes-
terolemiatreatment is dietary intervention, because this
provides significant improvement in thelipid profile of
patients. However, the study a so showed that some of the
patientsdid not manageto reach desirabletotal cholesterol
or LDL-clevels, therefore helpfrom lipid-lowering therapy
should bemore accessibleto thelow income popul ation.
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