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Background: Healthy lifestyle adherence is associated with lower chronic disease morbidity/mortality. The role of
doctors, as counselors and role models, is essential. Among physicians participating in a prospective cohort, we
investigated the behavioral counseling on diet and lifestyle provided to their patients in association with their
own personal behaviors. Methods: We assessed 890 doctors aged �65 years participating in the ‘Seguimiento
Universidad de Navarra’ (SUN) cohort, who replied to an online questionnaire regarding their practices on be-
havioral counseling and drug prescription to their patients. Data were combined with previous baseline informa-
tion on their personal healthy habits. Results: Among doctors, 31% reported <10 min per visit; 73% counseled 60–
100% of their patients on smoking cessation, 58% on physical activity, 54% on weight control, 51% on healthy
nutrition, 44% on alcohol avoidance/reduction and 28% recommended alcohol moderate consumption. The
percentage of doctors that counseled 100% of their patients about lifestyle was 43% for smoking cessation,
15% for exercise and 13% for weight control and nutrition. Better doctor’s adherence to the Mediterranean
dietary pattern was associated with more frequent and longer nutrition counseling. Higher practice of physical
activity was associated with longer time on counseling about exercise to their patients. Among doctors both
current and former smoking were inversely associated with the frequency and duration of their smoking cessa-
tion/avoidance counseling practices. Conclusions: Personal behavioral changes among doctors and better training
of medical doctors on a personal healthy diet and lifestyle are likely to contribute to improve the behavioral
counseling given to patients.
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Introduction

A
n urgent need to foster lifestyle changes by health professionals
is needed to confront the huge prevalence of non-

communicable diseases (NCDs), responsible for 71% of global
deaths.1 The avoidance of specific behavioral risk factors and adher-
ence to a healthy lifestyle are associated with lower morbidity and
mortality. If preventive interventions are delivered early, costly treat-
ments can be avoided and NCD-premature mortality can be reduced
by one-third by 2030.1 The role of healthcare professionals address-
ing the main behavioral factors and promoting empowerment is
essential. Recent reviews of the US Preventive Service Task Force
(USPSTF) have shown the benefits of behavioral counseling on car-
diovascular disease prevention among non-obese adults not having
common CVD risk factors2; or the positive effect of alcohol reduc-
tion counseling.3

However, although clinicians’ counseling and support are positive
predictors of changes in lifestyle,4,5 helping patients to control risk
factors remains a challenge that requires the involvement of health-
care providers. Patients expect physicians to help them with lifestyle
changes and health professionals also become role models as a result
of their behaviors.6 Doctors are willing to help patients although
they find some barriers (e.g. deficient training, time limitations or
sensitivities around specific topics).7,8

We analyzed in a subset of doctors participating in the
‘Seguimiento Universidad de Navarra’ (SUN) cohort, the frequency
and time spent on behavioral counseling and drug prescription, and
the association with the doctors’ characteristics and personal
lifestyle.

Methods

Design and sample

This is a substudy within the SUN dynamic, open, prospective co-
hort study, which evaluates since December 1999 the effects of diet/
lifestyle on NCDs, among graduates from the University of Navarra
and other Spanish universities.9 For this substudy, we selected physi-
cians participating in this cohort in May 2018, excluding those with-
out an email and those older than 65 years (retirement age).

Data collection

All doctors had responded to the SUN study baseline questionnaire
(Q0) including sociodemographics, anthropometrics, lifestyle and
diet (a validated 136-item semi-quantitative food frequency ques-
tionnaire was used).10,11

For this substudy, we sent a short online questionnaire collecting
data on their clinical specialty, clinical practice regarding counseling
on a healthy lifestyle and prescription of preventive medications.

We inquired on the percentage of patients (0%/<20%/20–39%/
40–59%/60–69%/70–99%/100%) they counseled about: weight, nu-
trition, exercise, alcohol and smoking cessation/avoidance.

We id="240" collected data on the time spent for each counseling:
0/>0–<5/5–9/10–14/15–29/�30 min/patient.

Finally, we evaluated the prescription of medications (‘less/equal/
more than colleagues’) for preventing NCDs or treating risk factors
(antiobesity, lipid-lowering, antiosteoporosis, antihypertensives, as-
pirin, menopausal hormone therapy and multivitamins).

Up to three reminder emails were sent to improve response rates.

Statistical analysis

Data from the doctors’ questionnaire were merged with their Q0
data on diet and lifestyle.

Descriptive and multivariate logistic regression analyses were
done with two different dependent variables: (i) counseling practice
(% of patients counseled, recategorized as 0¼ 0 to <60% and
1¼ 60–100%) and (ii) counseling time (0 ¼ �5 and 1¼ >5 min).

Separated models were fitted for each counseling practice: weight,
nutrition, exercise, alcohol avoidance/reduction, alcohol moderate
consumption, smoking cessation and smoking avoidance among
non-smokers.

The independent variables in all models were: (i) sociodemo-
graphic and professional characteristics [postgraduate studies, spe-
cialty ‘Endocrinology/General Physicians (GP)/Others’, currently
attending patients ‘yes/no’]; (ii) body mass index (BMI), categorized
as ‘normal weight’ (<25 kg/m2), ‘overweight’ (25–30 kg/m2) and
‘obesity’ (>30 kg/m2); (iii) health-related behaviors: MedDiet adher-
ence (considering the 0–9 Trichopoulou score12 categorized as: 0–2,
3–5, 6–9); physical activity (METs, tertiles), smoking (never/former/
current), alcohol consumption (g/day) (for women and men: <5 or
<10/5–25 or 10–50/>25–125 or >50–125, respectively); and (iv)
prescribing practices.

All P-values are two-tailed; P< 0.05 was considered statistically
significant. Statistical analyses were done with Stata v.12.0.

Ethical aspects

Ethical approval from the University of Navarra Ethics Committee
was obtained. Informed consent was sent to all participants, who
had the right to refuse to participate or withdraw at any time with-
out reprisal, according to the Declaration of Helsinki.

Results

We collected data from 890 doctors (among 22 800 participants in
the SUN cohort at study time). The response rate was 37% (890/
2371). The mean time in the cohort since their Q0 was 13.1 (SD:
3.9) years.

Mean age of doctors was 51.7 (SD: 9.4) years, 52% were male, and
60% married. When we compared these data with the baseline char-
acteristics of all SUN study doctors aged �65 years, the prevalence of
men was similar (49%), as that of married (58%), but the mean age
among all doctors was lower (39.3 years; SD: 11.0).

Most doctors (86%) were involved in clinical care. The main
specialties were Family Medicine (24%), Internal Medicine (11%),
Pediatrics (4%), Ophthalmology (4%) and Occupational-Medicine
(3%). Approximately one-third (32%) of doctors had a doctorate
(PhD) or master. Among all SUN study doctors, 28% reported PhD/
master studies.

Regarding their baseline anthropometrics, doctors’ mean weight
was 59.7 (SD: 8.5) kg for women (6 pregnant women excluded) and
78.2 (SD: 10.5) kg for men (14% and 2% of overweight or obese
women, and 45% and 5% of overweight or obese men, respectively).
At baseline around half of the doctors had moderate MedDiet adher-
ence (3–5 points) and 29% high adherence (6–9 points); 16% were
smokers and 24% former smokers; and 21% of male and 5% of female
doctors reported a high alcohol consumption (>15 g/day) (mean
intakes (g/day): 9.6 (SD: 12.3) for men and 4.1 (SD: 6.3) for women).

Regarding counseling practices, doctors informed most of their
patients (60–100%) on smoking cessation (73%) (figure 1).
Smoking cessation was the most frequently provided counseling.
We found that 8% of doctors counseled 60–69% of their patients
about smoking cessation, 22% counseled 70–99% and 43% coun-
seled 100% of their patients. Physical activity promotion was an-
other frequently given counseling. However, only 15% of doctors
counseled 100% of their patients on physical activity, 26% of doc-
tors gave counseling to 70–99% of their patients and 17% of doctors
gave counseling to 60–69% of their patients on physical activity. For
weight control and nutritional advice, around 50% of physicians
counseled 60–100% of their patients. Only 13% of doctors coun-
seled 100% of their patients, 17% informed 60–69% of their patients
and 24% informed 70–99% of their patients on weight control and
nutritional advice. They talked less about alcohol (44% addressed
alcohol avoidance/reduction and 28% alcohol moderate consump-
tion). A similar trend was observed for the time counseling on each
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behavior: 27% spent >5 min counseling on smoking cessation; 22%
on nutrition; 20% on weight control; 18% on physical activity; and
15% and 7% on alcohol avoidance/reduction and moderate con-
sumption, respectively. Considering the mean time spent on behav-
ioral counseling, 31% spent <10 min/visit (GPs: 49%,
endocrinologists: 19% and other specialties: 26%).

Most doctors registered smoking status (72%) in most patients’
clinical records, near 60% registered alcohol for most patients (60–
100%), 57% registered weight, 43% registered height and only 11%
waist circumference.

Table 1 shows the characteristics associated with counseling and
time on counseling. After adjusting for all sociodemographics, fe-
male doctors were significantly more likely to deliver behavioral
counseling on weight control [odds ratio (OR) 1.5; 95% confidence
interval (CI): 1.1–2.0], diet/nutrition (OR 1.9; 95% CI 1.4–2.5),
exercise (OR 1.5; 95% CI 1.2–2.1) and alcohol consumption reduc-
tion/avoidance (OR 1.9; 95% CI 1.4–2.5). They were also signifi-
cantly more likely to spend >5 min counseling on weight (OR 2.3;
95% CI 1.6–3.3), nutrition (OR 2.4; 95% CI 1.7–3.4), exercise (OR
2.1; 95% CI 1.4–3.0), alcohol avoidance (OR 2.3; 95% CI 1.5–3.4),
smoking cessation (OR 1.8; 95% CI 1.3–2.4) and avoidance of
smoking among non-smokers (OR 2.1; 95% CI 1.2–3.5). The doc-
tor’s age was not associated with different frequencies of counseling.

Unexpectedly, having a PhD/master was inversely associated with
counseling on alcohol avoidance (OR 0.7; 95% CI 0.5–0.9). Being an
endocrinologist, compared with other specialists, was strongly asso-
ciated with counseling on weight (OR 6.6; 95% CI 1.5–29.8), nutri-
tion (OR 6.5; 95% CI 1.4–29.4), exercise (OR 5.2; 95% CI 1.2–23.7)
and alcohol consumption avoidance/reduction (OR 3.3; 95% CI
1.1–10.0). They also spent a significantly longer time on weight
counseling (OR 3.0; 95% CI 1.0–8.6) and nutrition (OR 4.2; 95%
CI 1.5–11.9). GPs were also more likely than other specialists to
provide advice on weight (OR 1.4; 95% CI 1.0–1.9), nutrition
(OR 1.4; 95% CI 1.0–1.9), exercise (OR 1.6; 95% CI 1.1–2.2), alco-
hol consumption avoidance/reduction (OR 1.9; 95% CI 1.4–2.7)
and moderation of alcohol consumption (OR 2.1; 95% CI 1.5–
2.9). They spent longer time on counseling on smoking cessation
(OR 1.9; 95% CI 1.3–2.6) than other specialists.

Doctors currently attending patients were less likely to counsel on
the above-mentioned behaviors, compared with those not taking
care of patients.

When we evaluated the adjusted association between doctors’
anthropometrics and lifestyle and their counseling (table 2 and fig-
ure 1), we found no differences between normal weight doctors and

those overweight or obese regarding their counseling on weight. The
same was observed for their physical activity and their counseling on
exercise. However, we found that doctors with better MedDiet ad-
herence were significantly more likely than those with low adherence
to counsel on nutrition (high adherence: adjusted OR 2.7; 95% CI
1.7–4.4; medium adherence: adjusted OR 1.7; 95% CI 1.1–2.7).
Current smoking among doctors was inversely associated with
counseling patients on smoking cessation (adjusted OR 0.5; 95%
CI 0.3–0.7). Likewise, both current and former smokers were less
likely to counsel about smoking avoidance among non-smokers
(adjusted OR 0.6; 95% CI 0.4–0.9).

With regards to the time spent on counseling (table 2 and fig-
ure 1), physically active doctors spent longer time counseling on
exercise compared with doctors with low physical activity (OR
1.8; 95% CI 1.1–2.8).

Finally, when we analyzed the association between the doctors’
prescribing practices and their counseling practices (table 3), we
observed that in general doctors who reported prescribing more
frequently than their colleagues preventive medications (antiobesity,
lipid-lowering drugs, aspirin, antiosteoporotic, antihypertensive
or vitamins) were more likely to deliver counseling on health-
related behaviors than those doctors prescribing less frequently these
drugs.

Discussion

Among 890 doctors participating in the SUN cohort, the behavior
they most frequently targeted in patient counseling was smoking
cessation, followed by physical activity and weight control. Their
personal nutritional and lifestyle characteristics were related to their
frequency in delivering preventive counseling to their patients
addressing these factors, with significant differences for counseling
on nutrition, alcohol consumption and smoking, in age- and sex-
adjusted analyses.

Female doctors were significantly more likely to deliver counsel-
ing and spend longer time on weight loss, nutrition, physical activity
and alcohol. Similarly, a recent study among US obstetricians/gyne-
cologists found that female doctors were more likely to address
obesity control.5 Literature shows that male and female doctors
may practice differently, for example women are more likely to
provide more preventive and psychosocial counseling.13 Another
study including 177 599 patients from US outpatient centers found
that 17% received counseling on diet/nutrition, 12% on exercise and
5% on weight, and that those with chronic diseases were more likely

Figure 1 Prevalence of behavioral counseling (60–100% patients) and time on counseling in association with medical doctors personal
nutritional and lifestyle characteristics (age and sex-adjusted odds ratios)
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to be counseled.14 Most literature shows that physicians mainly give
nutritional and weight control advice to patients already overweight/
obese. Different evidence from US family physicians shows that
around 60–70% of them provide weight, nutrition or exercise-
related counseling to overweight/obese patients, often presenting
comorbidities.14–16 Regarding the age of the patients receiving coun-
seling on weight or exercise, some authors reported that preventive
counseling was more common in older patients17 and others show
that older patients are less frequently counseled.14 In any case, it
seems this counseling is not a common practice among the general
population and considering that these risk factors are highly pre-
ventable, physicians should give advice before patients become
obese. The USPSTF recommends that ‘primary care professionals
individualize the decision to offer counseling promoting a healthful
diet and physical activity to non-obese adults who neither have
other hypertension, dyslipidemia, abnormal blood glucose levels
or diabetes’. Among them, this counseling has been evidenced to
have a positive effect on cardiovascular disease prevention.2

As we and other authors observed,18 counseling concerning
smoking cessation is more common than other behavioral counsel-
ing but further progress is still needed. The USPSTF states with an A
evidence level that ‘clinicians are recommended to ask all adults

about tobacco use, advise them to stop using tobacco and provide
behavioral interventions’.19

Finally, with regards to alcohol, although almost 60% of doctors
in our study registered alcohol consumption in the medical records,
they did not counsel much about alcohol (44% counseled most of
their patients on avoidance and 28% on moderate consumption).
Other authors have shown more difficulties for doctors for deliver-
ing counseling on alcohol.20,21 However, there is a need to identify
patients at risk and there is evidence to support the recommenda-
tion to provide systematic short behavioral counseling interventions
on unhealthy alcohol use.22 Regarding moderate alcohol drinking, a
study recently published has shown that light-to-moderate alcohol
consumption among people aged 60 years and older has no statis-
tically significant benefit on mortality compared with abstention.23

Thus, doctors should better not advise to drink alcohol, particularly
among the elderly.

Regarding the physicians’ specialty, endocrinologists and GPs
delivered more frequently counseling on weight control, nutrition,
physical activity and alcohol control. For smoking cessation, general
practitioners were more likely to spend longer time on this counsel-
ing than other specialists. Other authors have shown that primary
care/generalist physicians are more likely to provide behavioral

Table 1 Characteristics of doctors and their association with their counseling practice and time on counseling (N¼890 doctors participating
in the SUN study)

Doctors’ characteristics Adjusted ORsa (95% CI) for giving behavioral counseling

Mean (SD)

or N (%)

Weight

control

Nutrition Physical

activity

Alcohol

reduction/avoidance

Moderate

alcohol

Smoking

cessation

Smoking

avoidance

Age at doctors’ substudy

(years)

51.7 (9.4) 1.0 (1.0–1.0) 1.0 (1.0–1.0) 1.0 (1.0–1.0) 1.0 (1.0–1.0) 1.0 (1.0–1.0) 1.0 (1.0–1.0) 1.0 (1.0–1.1)

Sex

Men 462 (51.9) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Women 428 (48.1) 1.5 (1.1–2.0) 1.9 (1.4–2.5) 1.6 (1.2–2.1) 1.9 (1.4–2.5) 1.1 (0.8–1.5) 1.1 (0.8–1.5) 1.1 (0.8–1.5)

Post-graduate studies at

baseline

No 609 (68.4) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Yes 281 (31.6) 0.9 (0.7–1.3) 1.0 (0.7–1.4) 1.0 (0.8–1.4) 0.7 (0.5–0.9) 1.1 (0.8–1.6) 0.8 (0.6–1.1) 0.8 (0.6–1.2)

Specialty

Endocrinologists 16 (1.8) 6.6 (1.5–29.8) 6.5 (1.4–29.4) 5.2 (1.2–23.7) 3.3 (1.1–10.0) 1.4 (0.5–4.3) 0.7 (0.2–1.9) 0.6 (0.2–2.1)

General practitioners 212 (23.8) 1.4 (1.0–1.9) 1.4 (1.0–1.9) 1.6 (1.1–2.2) 1.9 (1.4–2.7) 2.1 (1.5–2.9) 1.3 (0.9–1.9) 1.3 (0.9–1.8)

Other 662 (74.4) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Actually providing clinical

care

No 127 (14.3) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Yes 763 (85.7) 0.6 (0.4–0.9) 0.6 (0.4–0.9) 0.5 (0.3–0.8) 0.7 (0.4–0.9) 0.6 (0.4–0.9) 0.7 (0.4–1.0) 0.4 (0.3–0.6)

Adjusted ORsa (95% CI) for time spent on behavioral counseling (>5 min)

Mean (SD)

or N (%)

Weight

control

Nutrition Physical

activity

Alcohol

reduction/avoidance

Moderate

alcohol

Smoking

cessation

Smoking

avoidance

Age at doctors’ substudy

(years)

51.7 (9.4) 1.1 (1.0–1.1) 1.0 (1.0–1.1) 1.0 (1.0–1.0) 1.0 (1.0–1.1) 1.0 (1.0–1.1) 1.0 (1.0–1.1) 1.0 (1.0–1.1)

Sex

Men 462 (51.9) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Women 428 (48.1) 2.3 (1.6–3.3) 2.4 (1.7–3.4) 2.1 (1.4–3.0) 2.3 (1.5–3.4) 1.4 (0.8–2.4) 1.8 (1.3–2.4) 2.1 (1.2–3.5)

Post-graduate studies at

baseline

No 609 (68.4) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Yes 281 (31.6) 0.9 (0.6–1.3) 0.8 (0.5–1.2) 1.0 (0.7–1.5) 0.8 (0.5–1.2) 0.8 (0.4–1.4) 0.8 (0.6–1.1) 0.7 (0.4–1.3)

Specialty

Endocrinologists 16 (1.8) 3.0 (1.0–8.6) 4.2 (1.5–11.9) 1.1 (0.3–3.7) – – – –

General practitioners 212 (23.8) 1.2 (0.8–1.8) 1.1 (0.7–1.6) 0.8 (0.6–1.3) 1.4 (0.9–2.1) 1.2 (0.7–2.2) 1.9 (1.3–2.6) 0.7 (0.4–1.3)

Other 662 (74.4) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Actually providing clinical

care

No 127 (14.3) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Yes 763 (85.7) 1.1 (0.7–1.8) 1.3 (0.8–2.2) 1.2 (0.7–2.1) 0.5 (0.3–0.9) 0.7 (0.4–1.4) 0.8 (0.5–1.2) 0.4 (0.2–0.8)

a: Multivariate logistic regression model including all variables in the table.
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counseling and to mentor medical students on this counsel-
ing.14,24,25 Primary care services are highly accessible and thus they
represent an optimal opportunity to identify and counsel subjects at
risk. Nevertheless, considering the high prevalence of NCD risk
factors, it would be desirable to generalize behavioral counseling
to most other specialties.

Another factor described to be associated with counseling are the
physicians’ anthropometrics. Bleich et al.6 found among US GPs and
internists that normal-BMI physicians, compared with overweight/

obese physicians, counseled more frequently their obese patients on
weight loss and they also agreed that ‘physicians should be role
models by maintaining a healthy weight’ and ‘exercising regularly’.
They found similar results among non-physician health professio-
nals.26,27 Surprisingly, in a study among US obstetricians/gynecolo-
gists, all overweight/obese physicians vs. 90% of the normal weight
ones agreed that physicians are responsible of promoting healthy
weight.5 We did not observe differences on counseling on weight
control or physical activity between normal weight, overweight or

Table 3 Odds ratios for providing health counseling to 60–100% of patients according to preferential prescription of medication

Adjusted OR (95% CI)a for providing counseling (60–100% patients)

Doctors’ prescription practice Weight

control

Nutrition Physical activity Alcohol

reduction/avoidance

Moderate

alcohol

Smoking

cessation

Smoking

avoidance

Drug prescription (more than colleagues vs. less)

Antiobesity 4.2 (1.7–10.8) 8.3 (2.8–24.8) 4.5 (1.7–12.4) 2.8 (1.3–6.0) 3.3 (1.5–7.1) 2.6 (0.9–7.7) 1.9 (0.9–4.1)

Lipid-lowering drugs 3.4 (2.1–5.4) 2.6 (1.7–4.1) 4.0 (2.4–6.5) 2.2 (1.4–3.4) 1.7 (1.1–2.7) 3.3 (1.9–5.8) 1.3 (0.8–2.0)

Aspirin 2.7 (1.6–4.6) 4.1 (2.3–7.2) 3.9 (2.1–7.2) 2.0 (1.2–3.3) 1.8 (1.0–3.1) 5.6 (2.5–12.6) 2.1 (1.2–3.6)

Antiosteoporotic 3.0 (1.9–4.8) 2.1 (1.4–3.3) 3.7 (2.3–6.1) 1.9 (1.3–3.0) 1.2 (0.8–2.0) 2.3 (1.3–3.9) 0.8 (0.5–1.4)

Antihypertensive 2.9 (1.8–4.5) 3.8 (2.4–6.1) 4.6 (2.7–7.6) 2.1 (1.4–3.4) 1.7 (1.0–2.7) 3.2 (1.8–5.6) 1.0 (0.6–1.6)

Multivitamins 2.3 (1.6–3.3) 1.6 (1.1–2.4) 1.6 (1.1–2.3) 1.6 (1.1–2.3) 0.9 (0.6–1.3) 1.4 (0.9–2.1) 0.8 (0.6–1.3)

a: Multivariate logistic models adjusted for sex, age, specialty, overweight/obesity, adherence to MedDiet, physical activity, alcohol con-
sumption and smoking status.

Table 2 Baseline doctors’ anthropometrics and behaviors associated with their counseling practice (60–100% patients) and with their time
spent on counseling (�5 min)

Counseling (60–100% patients) Time counseling (�5 min)

Doctors’ anthropometrics and

behaviors

n % (95% CI) Adjusted OR (95% CI)a % (95% CI) Adjusted OR (95% CI)a

Counseling on weight controlb Time counseling on weight controlb

BMI

Normal 584 54.8 (50.7–58.8) 1 (Ref.) 20.2 (16.9–23.5) 1 (Ref.)

Overweight/obese 300 54.3 (48.7–60.0) 1.2 (0.9–1.6) 20.7 (16.1–25.3) 1.2 (0.8–1.8)

Counseling on nutrition Time counseling on nutrition

Adherence to MedDiet

(Trichopoulou)

Low (0–2) 126 36.5 (28.0–45.0) 1 (Ref.) 15.9 (9.4–22.3) 1 (Ref.)

Medium (3–5) 504 50.0 (45.6–54.4) 1.7 (1.1–2.7) 21.4 (17.8–25.0) 1.3 (0.8–2.3)

High (6–9) 260 60.4 (54.4–66.4) 2.7 (1.7–4.4) 25.8 (20.4–31.1) 1.8 (0.9–3.2)

Counseling on physical activity Time counseling on physical activity

Physical activity (METs, tertiles)

Low 297 57.9 (52.3–63.6) 1 (Ref.) 15.5 (11.3–19.6) 1 (Ref.)

Moderate 297 55.5 (49.9–61.2) 1.0 (0.7–1.4) 16.8 (12.5–21.1) 1.1 (0.7–1.8)

High 296 61.1 (55.6–66.7) 1.3 (0.9–1.9) 22.2 (17.5–27.1) 1.8 (1.1–2.8)

Counseling on alcohol avoidance Time counseling on alcohol avoidance

Alcohol consumption

Abstainers/low (women:

<5 g/day; men: <10 g/day)

619 46.8 (42.9–50.8) 1 (Ref.) 16.6 (13.7–19.6) 1 (Ref.)

Moderate (women: 5–25 g/day;

men: 10–50 g/day)

257 37.3 (31.4–43.3) 0.7 (0.5–1.0) 10.9 (7.1–14.7) 0.6 (0.4–1.0)

High (women: >25 g/day; men:

>50 g/day)

14 50.0 (20.0–80.0) 1.2 (0.4–4.0) 28.6 (1.5–55.6) 1.2 (0.3–4.4)

Counseling on smoking cessation Time counseling on smoking cessation

Smoking status

Non-smokers 518 76.2 (72.6–79.9) 1 (Ref.) 25.3 (21.5–29.0) 1 (Ref.)

Former smokers 213 75.1 (69.3–81.0) 0.9 (0.6–1.4) 30.5 (24.3–36.7) 0.9 (0.6–1.3)

Current smokers 147 61.2 (53.2–69.2) 0.5 (0.3–0.7) 28.6 (21.2–36.0) 0.8 (0.6–1.3)

Counseling on smoking avoidance (non-smokers) Time counseling on smoking avoidance (non-smokers)

Smoking status

Non-smokers 518 32.6 (28.5–36.7) 1 (Ref.) 7.7 (5.4–10.0) 1 (Ref.)

Former smokers 213 31.0 (24.7–37.2) 0.6 (0.4–0.9) 7.5 (3.9–11.1) 0.7 (0.4–1.4)

Current smokers 147 26.5 (19.3–33.7) 0.6 (0.4–0.9) 6.8 (2.7–10.9) 0.7 (0.3–1.6)

a: Multivariate logistic models adjusted for age, sex, specialty, overweight/obesity, adherence to MedDiet, physical activity, alcohol con-
sumption and smoking status.

b: Pregnant women excluded from this analysis (n¼6).
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obese doctors, neither for doctors reporting different physical activ-
ity levels. However, doctors highly physically active were more likely
to spend more time counseling on exercise.

Regarding other health-related behaviors, we observed that physi-
cians with better adherence to the MedDiet (29% of respondents)
were significantly more likely to counsel on nutrition/diet than those
with poor adherence. A study with US Internal Medicine educators
and residents, found that residents’ fruit and vegetable consumption
was associated with higher frequency of the corresponding counsel-
ing.8 There is few evidence on this association but it seems that
promoting healthy dietary patterns among health professionals
may facilitate nutritional counseling by doctors. Recently, adherence
to the MedDiet has been evaluated among Spanish medical doctors
using the PREDIMED 14-item score and unfortunately most of
them did not show good adherence. This highlights the need for
fostering better adherence to high-quality dietary patterns among
doctors.28

Physicians who were smokers at baseline were less likely to coun-
sel on smoking cessation, and both smokers and former smokers
were significantly less likely to counsel non-smokers on smoking
avoidance. Similarly, a study among GPs in Canada found that
medical smokers less frequently checked the patient smoking status,
advised on how to quit, and provided complete counseling
coverage.29

Registering behavioral risk factors in patients’ records is the first
step to start behavioral counseling. Most of our clinicians registered
smoking and alcohol, but registering anthropometrics was less com-
mon. Some literature has shown that among most physicians the
BMI is used for obesity screening,30 but there are not consistent
results. In a Swiss study including physicians and nurses, less than
20% calculated the BMI for all patients and one out of three did not
know how to calculate BMI, neither the cut-offs for overweight or
obesity. Errors among physicians that try to recognize overweight
and obese patients by simple visual identification have also been
described.31 There is a high prevalence of doctors that have never
received any education about obesity32 and its documentation is
even significantly different for non-obese and obese physicians33

or for doctors and residents.34 Thus, all doctors need to be first
conscious of the relevance of registering at least patients’ weight
and height for the calculation of BMI for an adequate prevention
and control of obesity and related diseases.

We analyzed the association between prescribing practices and
counseling and we unexpectedly found that doctors prescribing cer-
tain drugs more frequently than colleagues were more likely to do
behavioral counseling than those prescribing less. This could be due
to the fact that at the same time they are informing about medica-
tion they additionally counsel about some behaviors. Bleich et al.6

found that overweight/obese physicians compared with those with a
normal BMI were significantly more self-efficacious for prescribing
weight-loss drugs. However, another study showed that obese pro-
viders prescribed less frequently.35 Although the use of pharmaco-
therapy for NCDs risk factors has increased, healthcare professionals
need to focus first on all the risk factors that can be efficiently
prevented through counseling before thinking on other solutions
which are more costly and less effective in the long time.

One of the main barriers physicians find for behavioral counseling
is the lack of time.5,15,16,36 In the study previously mentioned that
evaluated MedDiet adherence among Spanish physicians, more than
60% stated that ‘they could invest 5 min of their time to recommend
MedDiet’.28 Among our participants, we found that 90% reported
spending more than 5 min per patient and 69% more than 10 min
and spending more time is associated with counseling14 and as
explained before, we observed that physicians’ own behaviors fre-
quently are associated with spending more time on counseling.

Another barrier for doing counseling is that physicians often per-
ceive they don’t have an adequate training.5,8,27,32,36 They are in a

unique position to provide behavioral counseling, therefore, a new
challenge for medical schools is to include more nutritional, behav-
ioral and communication education in the curricula, considering
practical and interprofessional activities, as well as the use of new
technologies and methodologies.5–7,37

The present study has some limitations. First, we acknowledge the
limitation inherent to a low response rate (37%). Compared with
the main questionnaires in the SUN cohort, which are needed to
ensure a high long-time retention, the questionnaire in this ancillary
substudy was not repeatedly administered and was available only
on-line. Furthermore, the nature of the questions in this substudy
are not intrinsically included in the main aims of the original cohort
and they are probably less appealing to doctors. Doctors may feel
less comfortable in answering questions directly or indirectly assess-
ing their level of professionalism, than answering only about their
own lifestyle aspects. Other studies on physicians’ counseling or
prescribing behaviors have shown similar response rates.38,39 In
the recent data from the Nurses’ Health Study, the investigators of
that cohort stated that they obtained ‘a response rate of approxi-
mately 30% for the first hand-addressed mailing and approximately
15% for the second and final mailing after 6–7 regular mailings
without a response’.40 Secondly, we evaluated the physicians’ base-
line characteristics not taking into account that changes in their
sociodemographics, anthropometrics or behaviors may have
occurred throughout the follow-up. Thirdly, we didn’t gather infor-
mation about the characteristics of the patients our physicians coun-
sel, which could modify the frequency and content of counseling.
Finally, we included physicians not attending patients at study time
to whom we asked what they would have done if they were
attending.

Despite these limitations, our study has several strengths. First,
there is scarce literature that has evaluated the association between
physicians own characteristics and behaviors and their counseling
practice, which is really useful to design strategies to improve be-
havioral change counseling. Second, all physicians included come
from the SUN study, a well-known cohort that collects abundant
information regarding many NCDs and risk factors related. Finally,
we gathered information not only about counseling content, but
also about the time on counseling and about the prescribing prac-
tice, which often can be a competitive factor for focusing on
counseling.

In conclusion, we found that personal healthy nutritional and
lifestyle behaviors among medical doctors are associated with better
attention to preventive medical care. Therefore, we need to achieve
behavioral changes among physicians and improve health education
and consequently improve the corresponding behavioral counsel-
ing.24 The consideration of the different individual and community
levels as well as the involvement of the different sectors is necessary
for a sustainable behavior change.1
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Key points

• Doctors mainly counseled patients on smoking cessation,
physical activity and weight.

• Female doctors were more likely to counsel on weight, nutri-
tion, physical activity and alcohol.

• Endocrinologists and General Physicians counseled more fre-
quently on weight, nutrition, exercise and alcohol control than
other specialists.

• Physicians adherent to MedDiet counseled more on nutrition,
and physically active doctors spent more time counseling on
exercise.

• Smoker and former smoker physicians were less likely to
counsel on smoking avoidance.

• Doctors prescribing certain drugs were more likely to do be-
havioral counseling than those prescribing less.
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