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ORIGINAL ARTICLE

Lifestyle counselling in primary care: Long-term effects on 
cholesterol level

ALESSANDRO FILIPPI1, LUCA TEDESCHI1, DAMIANO PARRETTI1,
STEFANO RICCI2, PATRIZIA MORELLI3, PIERO GRILLI1, ALESSANDRO ROSSI1 & 
FRANCESCO INNOCENTI4

1Italian College of General Practitioners, Florence, Italy, 2UOCD Neurologia, Perugia, Italy, 3Bayer Schering Pharma, Milan, 
Italy, and 4Health Search Research Network, Florence, Italy

Abstract
Objective: To evaluate the long-term effectiveness of lifestyle counselling for low–moderate cardiovascular (CV) risk subjects 
in primary care. Methods: Design: Prospective comparison of baseline vs post-intervention, and comparison of enrolled 
patients vs control subjects extracted from a large primary care database. Setting: 94 general practices in Italy. Participants: 
All the 20–70-year-old hypercholesterolaemic subjects who did not qualify for statin treatment according to the guidelines 
and who were seen on 12 predetermined working days; 713 patients; 94 general practitioners. Intervention: Short (5–10 
min) educational intervention (qualitative dietary advice, encouraging walking or other aerobic physical activities); handing 
out simple dietetic advice at physician discretion. Main outcome measures: Total cholesterol level and global CV risk cal-
culated according to the Framingham equation. Results: Total cholesterol and global CV risk (10 years) decreased by 0.31 
mmol/l (p � 0.0001, 95% CI 0.23–0.40) and 1.35% (p � 0.01, 95% CI -1.73 to -0.97), respectively, after a 54-month 
follow-up. Enrolled patients showed a greater total cholesterol decrease than control patients: 2.24% (p � 0.05, 95% CI 
0.58–3.91%).
Conclusions: A simple, offi ce-based, long-term, lifestyle counselling programme produces a small, but clinically signifi cant 
reduction of total cholesterol and of global CV risk. This result should encourage GPs to systematically offer simple, 
unstructured lifestyle counselling to all their patients.

Key words: Counselling, cholesterol, cardiovascular risk, primary care

International guidelines (1) recommend non-phar-
macological interventions for hypercholesterolaemia 
in subjects at low or moderate global cardiovascular 
risk (CVR); almost all these patients are treated by 
general practitioners (GPs). Physicians face increas-
ing pressure to counsel their hypercholesterolaemic 
patients. According to the prevalence of hypercholes-
terolaemia in western countries, a great number of 
subjects should be involved in lifestyle counselling. 
On the other hand, as far as we know, data on the 
effectiveness of lifestyle counselling in primary care 
is scarce and controversial (2–6), and long-term 
results are almost completely lacking. Realistic data 
on effectiveness of “spontaneous” counselling in real 
practice are of paramount relevance. 

We report the results of lifestyle counselling 
obtained over a 5-year period by a self-established 
group of Italian GPs. This intervention involved 
hypercholesterolaemic individuals not eligible for 
statin treatment according to the European guideline 
on prevention of coronary heart disease (7). 

Methods

In 2000, a small group of GPs, members of the 
Italian College of General Practitioners working 
in a central region of Italy (Umbria), decided to 
improve the primary prevention of cardiovascular 
diseases, focusing on their patients with high blood 
cholesterol, according to the 1998 European 
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Results

Overall, 3315 patients were included in the moni-
tored group. Of these, 1444 had “high” total choles-
terol (> 5.18 mmol/l) at baseline (two determinations 
at different time points). Seven hundred and thirteen 
patients with “high” cholesterol did not qualify for 
statin treatment according to the guidelines (4) and 
received only lifestyle counselling. Only these sub-
jects are included in this study; their characteristics 
are summarized in Table I. We examined the differ-
ences between the patients lost at follow-up and 
those who completed the study for the following vari-
ables: age, gender, family history of CHD, smoking 
habits, obesity (body-mass index [BMI] � 30 kg/
m2), diabetes mellitus, hypertension (blood pressure 
� 140/90 mmHg and/or anti-hypertensive drug 
treatment), and total cholesterol (Table I). The two 
groups signifi cantly differed for all these variables. 
The logistic regression analysis identifi ed age and 
cholesterol level as having a signifi cant inverse asso-
ciation with dropping-out at follow-up.

Follow-up was completed for 405 subjects 
(56.8%); the mean follow-up was 54,2 months (range 
47–60, SD �3.75). We calculated the global CVR 
according to the Framingham algorithm (7). Figure 
1 shows the study fl owchart.

Since high-density lipoprotein (HDL) values were 
not available in 63 subjects at baseline and 86 at end 
of study, we calculated the means of the available 
values (baseline: 1.24 mmol/l and 1.43 mmol/L for 
men and women, respectively; end of study: 1.37 
mmol/l and 1.52 mmol/l for men and women, respec-
tively), and we used those values for the subjects with 

guideline (7). They proposed their initiative to other 
GPs. Overall, 94 GPs, working in different regions 
of Italy, joined the group. They all agreed on the 
following routine intervention: a) calculation of 
global CVR, b) short (5–10 min) educational 
intervention for hypercholesterolaemic subjects 
(qualitative dietary advice, encouraging walking or 
other aerobic physical activities), c) handing out 
simple dietetic advice at physician’s discretion, and 
d) prescription of statins in high-risk patients. 
Interventions b) and c) could be repeated, if con-
sidered useful by the GPs. The participants also 
decided to verify the results of their efforts. The 
high number of patients potentially involved and the 
burden of the paperwork needed to monitor all of 
them discouraged the GPs from periodically send-
ing individual reports for every single subject who 
received a preventive intervention. The group thus 
decided to monitor the results every year in a 
randomly selected subgroup of patients: all the 
20–70-year-old subjects who were seen on 12 pre-
determined working days (one day for every month 
from February 2000 to January 2001). The observa-
tion period ended on the last day of 2005; the last 
available lipid values recorded in 2005 were used 
for the analysis. In this paper, we describe only the 
results of the non-pharmacological intervention in 
primary prevention (all patients had no cardiovas-
cular disease at baseline). Since baseline versus end-
of-study cholesterol values were considered 
insuffi cient to evaluate the effectiveness of the inter-
vention, the authors asked the Italian College of 
General Practitioners to provide control patients 
(“usual care patients”) using the Heath Search 
Database. The characteristics of the database have 
been described elsewhere (8). The Health Search 
Database has been used to survey the everyday 
practice of Italian GPs (www.healthsearch.it) and to 
provide data to Italian Heath Authorities (9); it 
contains the clinical records of over 1 million 
patients. The database was searched to identify one 
control for every case. The criteria to identify a con-
trol were the following: a) age (�2 years ), b) gen-
der, c) no CHD recorded before January 2001, d) 
recorded total cholesterol both in the fi rst and the 
last year of the study, e) no lipid-lowering prescrip-
tion in the study period, and f) baseline total 
cholesterol (�0.38 mmol/l).

We used Student’s t test (two-tailed, for individu-
ally paired case-control study) to compare baseline 
and end-of-study lipid levels and global CVR 
(Framingham algorithm) (7). Logistic regression 
analysis was used to identify predictors of drop-
out at follow-up. Statistical analyses were made using 
the statistical software SPSS v. 10.1 (SPSS Inc., 
Chicago, Ill., USA).

Table I. Baseline characteristics of the patients with and without 
completed follow-up.

 Follow-up Lost at follow-up 
 completed (n�405) (n�308∗)

Age, years 55.3 � 8.7 52.1 � 11.3
(mean � SD)
Men, n (%) 175  (43.2%) 161 (52.3%)
Women, n (%) 230  (56.8%) 147 (47.7%)
Risk factors, n (%)  
Family history  35 (8.6%) 37 (12.0%)
of CVD
Smoking 88 (21.7%) 97 (31.5%)
Obesity  94 (23.2%) 63 (20.5%)
(BMI > 30 kg/m2)
Diabetes mellitus  28 (6.9%) 26 (8.4%)
Diagnosis of  164 (40.5%) 99 (32.1%)
hypertension∗
Total cholesterol,  6.2 � 0.7 6.0 � 0.9
mmol/l (mean � SD)
Global CVR, %  11.3% �7.2% 9.9% �6.3%
(mean � SD)

Signifi cant difference for all variables: p � 0.05.∗
BP � 140/90 mmHg and/or anti-hypertensive drug treatment.
CVR: global cardiovascular risk (probability of CV events in 10 
years).
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missing data. The baseline and end-of-study lipid lev-
els, smoking habits, and blood pressure values are 
reported in Table II. Absolute differences for total cho-
lesterol, HDL cholesterol, triglycerides, and global 
CVR were –0.31 mmol/l (p � 0.0001, 95% CI -0.40 
to -0.23), �0.09 mmol/l (p � 0.0001, 95% CI 0.05–
0.13), -0.13 mmol/l (p � 0.01, 95% CI -0.22 to -0.05), 
and –1.35% (p � 0.01, 95% CI -1.73% to -0.97%), 
respectively. For every patient who completed the 
follow-up, a matched control patient was identifi ed in 
the Health Search Database. We did not correct our 
analysis for the clustering effect, because the mean 
number of cases (4.3) and controls (3.8) per single 
GP were similar and close to the single unit. 

The mean total cholesterol relative and absolute 
improvement was greater for the intervention group 
(-2.24%, p � 0.05, 95% CI -3.91 to -0.58; and –0.16 

mmol/l, p � 0.01, 95% CI -0.26 to -0.06, respec-
tively), while no signifi cant changes were observed 
for HDL cholesterol (-0.16 mmol/l, 95% CI -0.11 to 
�0.03) and for triglycerides (-0.6 mmol/l, 95% CI 
-1.29 to �0.09).

Discussion

Hypercholesterolaemia is an important and common 
CV risk factor in western countries. According to the 
international guidelines (1), pharmacological therapy 
should be limited to high-risk subjects, while lifestyle 
interventions are the sole preventive measures for 
low- and moderate-risk individuals, who represent 
not only the largest part of the population, but also 
the group which pays the highest toll to CV diseases 
as far as the absolute number of events is concerned. 
Primary prevention is almost exclusively delivered by 
primary care on a long-term basis. The effi cacy of 
lifestyle improvement has been well demonstrated by 
trials (1), while the long-term effectiveness on lipid 
reduction in “real-world” practice has been scarcely 
studied, with inconclusive or modest results (2–6). 
Furthermore, long-term studies on moderate–low 
CV risk subjects in general practice are almost com-
pletely non-existent. This lack of evidence may con-
tribute to the scepticism regarding counselling that 
can be observed in the GPs’ everyday practice (10). 
Evaluation of simple, non-expensive interventions 
that can easily “fi t” in everyday practice is of para-
mount importance if thousands of GPs are supposed 
to counsel millions of people; over 57% of people 
aged 35–74 years are hypercholesterolaemic in Italy 
(11). The effectiveness should also be evaluated in 
the long-run, according to the characteristics of pri-
mary prevention. 

Our data show a small, but signifi cant decrease of 
total cholesterol (0.32 mmol/l) over a 5-year period. 
We also found that there was no decrease in HDL 
cholesterol, as reported after dietary advice in general 
practice in the UK (4). In British practices (12), 

Figure 1. Study fl owchart

Table II. Baseline and end-of-study lipid levels, blood pressure, smoking habits, and global CVR

 Baseline End of study
 (mean values and SD) (mean values and SD) Differences

Total cholesterol,   6.23 (�0.68) 5.92 (�0.79) -0.31 mmol/l (p � 0.0001, 95% CI -0.4 to -0.23 )
mmol/l
HDL cholesterol,   1.35 (�0.34) 1.45 (�0.32) 0.09 mmol/l (p � 0.0001, 95% CI 0.05 to 0.13)
mmol/l*
Triglycerides,   1.77 (�1.98) 1.52 (�0.69) -0.13 mmol/l (p � 0.01, 95% CI -0.22 to -0.05 )
mmol/l
Smoking  21.7%  19%  -2.7 % No signifi cant difference
Blood pressure, Syst .∗ 134.4 (�13.06) 133.53 (�12.19) -0.87 mmHg No signifi cant difference
mmHg
 Diast.∗ 81.92 (�7.03) 80.64 (�6.72) -1.28  mmHg No signifi cant difference
Global CVR (%)  11.26% (�7.18) 9.90% (� 5.91) -1.35 % (p � 0.01, 95% 
        CI -1.73% to -0.97%)

3315 consecutive 
individuals examined on 
12 predetermined days

1444 patients with high 
cholesterol

405 patients completed 
follow-up

405 matched usual-care 
patients from the Health 
Search-Thales database

713 patients, not
qualified to receive

statins, included in the
study
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dietary advice over a 6-month period has been shown 
to be equally effective when given by a dietician, a 
practice nurse, or a diet leafl et alone, but resulted in 
only a small reduction in total and low-density lipo-
protein cholesterol: the mean total cholesterol con-
centration fell by 1.9% (0.13 mmol/l, 95% CI 0.06 
to 0.22, p � 0.001). This result is very similar to that 
reported by the Cochrane collaboration (13): dietary 
advice reduces total serum cholesterol by 0.13 mmol/l 
(95% CI 0.03 to 0.23) and low-density lipoprotein 
(LDL) cholesterol by 0.13 mmol/l (95% CI 0.01 to 
0.25) after 3–12 months, but mean HDL cholesterol 
levels remain unchanged. The authors conclude that 
dietary advice appears to be effective in bringing 
about modest benefi cial changes in diet and cardio-
vascular risk factors over approximately 9 months, 
but longer-term effects are not known. A more recent 
study, involving moderate–high CV risk patients, 
showed that a 1-year structured (supervised diet and 
exercise programme) intervention improved many 
risk factors, but not total cholesterol levels (14). As
far as we know, only one study (15) with adequate 
long-term follow-up examined this problem in pri-
mary care. It examined health check effects on cho-
lesterol levels in the relatively young (30–49 years) 
patients of a group of GPs in Denmark, showing that, 
after 5 years of intervention, the health checks had a 
measurable impact on plasma cholesterol levels, the 
most pronounced effect (0.5-mmol/l decrease) being 
seen among individuals at high cardiovascular risk. 
Another long-term study (16) is a Dutch community-
based intervention based on organized activities 
which promoted and facilitated healthy lifestyles. 
After fi ve years, there was a small, statistically sig-
nifi cant, total cholesterol adjusted decrease in women 
(0.11 mmol/l), but not in men (0.06 mmol/l). This 
study did not directly involve GPs in counselling. Our 
better results may be due to longer exposure to the 
intervention and to natural selection of the most 
motivated subjects. Forty-three per cent of the initially 
involved individuals did not complete the study. Their 
mean baseline CV risk was lower than that of the 
patients who completed the follow-up, and it is there-
fore possible that they perceived little personal benefi t, 
an insuffi cient motivation to complete the study.

Blood pressure remained unchanged and smoking 
cessation is very close to that expected by the natural 
1–2% yearly quitting rate; the changes in the lipid 
levels are the main cause of the small (1.33% over a 
10-year period), but signifi cant reduction of the total 
CV risk. Even such a small improvement is of interest, 
because it may benefi t millions of patients.

The comparison with “usual care” also shows a 
signifi cant lowering of total cholesterol. It must be 
observed that, even among the usual-care patients, 
total cholesterol levels slightly decreased during the 

5-year observation period. Furthermore, only a 
minority (data not shown) of Health Search patients 
had their total cholesterol recorded both in 2001 and 
2005. Our control subjects are probably more com-
mitted to CV prevention and better cared for than 
the general population. In our opinion, this bias 
strengthens our positive results.

The current study has many limitations. The 
“mother of all limitations” is that this study was not 
conceived as a randomized trial, but as a “goodwill” 
initiative of GPs who decided to improve their prac-
tice according to the guidelines and to verify the 
results of their efforts. For this reason, only a sample 
of all the counselled patients was used to evaluate the 
effect of the intervention, and the loss at follow-up 
was high (43.2%). This is not unexpected, since high 
losses (up to 33%) at follow-up are reported in gen-
eral practice even in short (1 year), randomized trials 
with structured lifestyle intervention in high-risk 
subjects (17). The patients who did not complete the 
follow-up signifi cantly differed from the group that 
completed it. Again, this is not unexpected in real life 
and, in our opinion, does not change the value of the 
information provided by the current study. Another 
important problem is that the “strength” of counsel-
ling for each individual patient was left to the judge-
ment of each individual GP. For these reasons, our 
results should be cautiously interpreted. We are fully 
aware of the methodological weakness of our study, 
but we considered it important to communicate our 
fi ndings when thousands of GPs are urged to offer 
time-consuming counselling to millions of people 
without adequate evidence about the real effective-
ness of such an intervention. We think that our data 
provide important information on the effectiveness 
of counselling in real practice, where “tailored” life-
style counselling and missed control visits are com-
mon and where only the most interested patients can 
be involved in lifestyle improvement. 

Our results support the commonsense strategy of 
offering simple lifestyle counselling to every moder-
ate–low CV risk patient, then focusing re-enforce-
ment efforts on the most interested ones. This 
intervention is very similar to the recommended 
“minimal advice” for quitting cigarette smoking (18) 
and should be recognized as a routine activity in 
everyday practice; time and economic resources 
should be also planned accordingly.

Conclusions

In “real life”, only half of moderate–low CV risk 
patients can be involved in a simple, offi ce-based, 
long-term, lifestyle counselling programme. In this 
group, a small, but clinically signifi cant reduction of 
total cholesterol and of global CV risk is possible. 
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These results are particularly important considering 
that millions of people could benefi t from this low-
cost intervention. Our results should encourage GPs 
to systematically offer simple, unstructured lifestyle 
counselling to all their patients.
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