
1Sayon-Orea C, et al. BMJ Open 2022;12:e048498. doi:10.1136/bmjopen-2020-048498

Open access�

Physicians’ characteristics and practices 
associated with the provision of cancer 
screening advice to their patients: the 
Spanish SUN cohort study

Carmen Sayon-Orea,1,2 Silvia Carlos  ‍ ‍ ,1,2 Anaïs Rico-Campà,1 
Alejandro Fernández-Montero  ‍ ‍ ,2,3 Carmen de la Fuente-Arrillaga,1,2 
Estefanía Toledo,1,2 Stefanos Kales,4 Miguel Angel Martínez-González1,2

To cite: Sayon-Orea C, Carlos S, 
Rico-Campà A, et al.  Physicians’ 
characteristics and practices 
associated with the provision 
of cancer screening advice 
to their patients: the Spanish 
SUN cohort study. BMJ Open 
2022;12:e048498. doi:10.1136/
bmjopen-2020-048498

	► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/​
bmjopen-2020-048498).

Received 28 December 2020
Accepted 03 December 2021

1Preventive Medicine and Public 
Health, University of Navarra, 
Pamplona, Spain
2Instituto de Investigación 
Sanitaria de Navarra, IdiSNA, 
Pamplona, Spain
3Occupational Medicine, 
University of Navarra, Pamplona, 
Navarra, Spain
4Environmental Health, Harvard 
University T.H. Chan School 
of Public Health, Boston, 
Massachusetts, USA

Correspondence to
Dr Silvia Carlos;  
​scarlos@​unav.​es

Original research

© Author(s) (or their 
employer(s)) 2022. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives  To evaluate the association between cancer 
screening counselling provided by medical doctors to their 
patients and each doctor’s own anthropometrics, lifestyle, 
cancer screening practices, and personal and family 
history of cancer.
Design  Prospective cohort study.
Setting  Substudy including physicians participating in a 
Spanish cohort study with open enrolment.
Participants  Among 22 800 participants in the cohort 
as of May 2018, there were 2371 physicians who had 
replied to the cohort baseline questionnaire, had an email 
account and were younger than 65 years (retirement age 
in Spain). From this subsample, 890 replied to an online 
questionnaire focused on their clinical practices related 
to the counselling provided to their patients and to their 
prescription practices of preventive medications. Their 
mean age was 51.7 (SD 9.4) years and 48% were women.
Outcome measures  Frequency of counselling given to 
their patients on specific practices of breast, colorectal and 
prostate cancer screenings.
Results  Counselling on cancer screening to their 
patients was provided by 65% of physicians in a scenario 
of colorectal cancer, 59% for prostate cancer and 58% 
for breast cancer. More frequent cancer screening 
counselling was associated with the specialties of family 
medicine (OR=9.4, 95% CI 5.1 to 17.1) and internal 
medicine (OR=2.9, 95% CI 1.5 to 5.7) as compared with 
other specialties. Recommending cancer screening was 
associated with more frequent counselling on smoking 
cessation (OR=3.7, 95% CI 2.6 to 5.4), having personally 
attended colorectal cancer screening (OR=2.2, 95% CI 
1.1 to 4.7) and prescribing blood pressure medication 
more often than their colleagues (OR=2.1, 95% CI 1.2 to 
3.7).
Conclusions  Among medical doctors, cancer screening 
counselling was provided to their patients more frequently 
for doctors with family medicine or internal medicine 
specialties and for physicians who regularly offered 
counselling on certain lifestyle behaviours, and those 
having personally attended colorectal cancer screening. 
Doctors’ own personal practices and knowledge of healthy 
lifestyles may help doctors to more frequently provide 
counselling on cancer screening to their patients.

INTRODUCTION
Cancer is the second leading cause of death 
worldwide after cardiovascular disease.1 
According to estimates from the Global 
Cancer Observatory, in 2018, 18.1 million 
new cancer cases and nearly 10 million 
cancer deaths occurred worldwide. Breast, 
lung, colorectal and prostate cancers are the 
most common cancers around the world, and 
among them, lung and colorectal cancers are 
the most common causes of cancer death.2

Cancer secondary prevention (early detec-
tion with screening programmes) contrib-
utes to cancer control.3 Notwithstanding, 
as commented by some European authors, 
the enthusiasm about secondary prevention 
has been tempered.4 5 However, taking part 
in organised cancer screening programmes 
(such as bowel, breast and cervical) is among 

Strengths and limitations of this study

	► This study evaluates the association between doc-
tors’ own lifestyle and clinical practice in association 
with their patient counselling on cancer screening 
exercise, an association that has been scarcely ex-
plored in the literature.

	► All physicians included come from the Seguimiento 
Universidad de Navarra study, a cohort that collects 
abundant information regarding lifestyles and the 
occurrence of many chronic diseases.

	► Changes in anthropometrics, sociodemographics 
and behaviours that may have occurred during the 
follow-up were not taken into account.

	► Characteristics of patients who were counselled by 
the physicians included in the study were not col-
lected; these characteristics might be a factor to 
modify the frequency and the content of counselling.

	► Fourteen per cent of the physicians included in the 
study were not attending patients at study time; in 
that case, we asked what they would have done if 
they were attending.
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the 12 ways to reduce cancer risk proposed by the Euro-
pean Code Against Cancer.6

Currently, in Spain, breast and colorectal screening 
programmes are population-based programmes, and 
cervical cancer screening, which has been opportunistic, 
is now beginning to be included as a population-based 
programme in some Spanish regions. Based on the 
National Health Survey 2017, 95% of women 50–69 years 
had ever attended a breast cancer screening (although 
coverage varied for the different regions), and only 
29% of the population aged 50–69 had been tested with 
colorectal cancer faecal occult blood test.

Health promotion is an important task in daily clinical 
practice especially among general practitioners. Focusing 
on short messages containing these recommendations 
would be a useful way to reduce the burden of cancer.

Physicians are known to be aware of cancer screening 
counselling, but some practitioner-specific obstacles 
or barriers may avoid a correct provision of pertinent 
counselling,7 including the lack of time during the visit, 
distraction by competing health problems and inadequate 
training of doctors. In this context, a continued study of 
the obstacles and ways to overcome them could have a 
great potential to improve rates of counselling on cancer 
prevention.7 In this line, a recent study investigated the 
perceived barriers in relation to screening for cancer, 
and the authors highlighted the need for more physi-
cian education on screening programmes and screening 
guidelines. The results of that study suggested the need 
to improve awareness and adherence to screening guide-
lines and recommended practices.8

Moreover, the identification of personal doctor-related 
factors, associated with the provision of adequate counsel-
ling on cancer screening practices, deserves further inves-
tigation. Our main hypotheses were that (1) personal 
screening practices followed by medical doctors and 
personal cancer history of medical doctors may predict 
whether or not they provide counselling on cancer 
screening to their patients; (2) medical doctors who 
more frequently give advice on smoking cessation and 
healthy nutrition to their patients are more likely to also 
encourage their patients to comply with recommended 
screening practices; and (3) among medical specialties, 
the provision of counselling is more frequent.

The aim of this study was to evaluate among doctors 
participating in the Spanish Seguimiento Universidad 
de Navarra (SUN) cohort, the association of cancer 
screening counselling to their patients within their 
specialty, and with their own anthropometrics, lifestyles, 
history of cancer, cancer screening and clinical practice.

METHODS
Design and sample
This is a substudy within the SUN prospective cohort study. 
The objectives, design and methods of the SUN cohort 
have been published in detail elsewhere.9–13 Briefly, this 
cohort began in 1999 and included university graduates 

from the University of Navarra and other Spanish univer-
sities. The recruitment is permanently open, and the 
main objective was to assess the effects of diet and life-
styles on chronic diseases.

In this substudy, we included physicians who were partic-
ipating in the SUN cohort up to May 2018, excluding 
those without an email and those older than 65 years 
(retirement age in Spain).

Data collection
All participating physicians had replied to the SUN study 
baseline questionnaire (Q0), which gathers sociodemo-
graphics, anthropometrics, lifestyle and diet (a validated 
136-item semiquantitative Food Frequency Question-
naire).14–16 It also collects data on personal and familial 
cancer history, diagnosis of different diseases and atten-
dance to screening tests (including mammography, 
colorectal/sigmoid, cervical and prostate cancers).

In this substudy, we sent medical doctors participating 
in the SUN cohort a short additional online question-
naire focused on their clinical practices related to the 
counselling provided to their patients and to their 
prescription practices of preventive medications. Doctors 
were asked whether they were currently providing clin-
ical care (at study time); otherwise, they were asked to 
answer the questionnaire as if they were. The physicians’ 
specialty was collected as a categorical variable with up to 
44 options and an additional ‘other’ category.

Medical doctors participating in the study were asked 
about the percentage of patients that they counselled on 
mammography (women aged 50–70 years), colorectal 
cancer (people aged 50–75 years) and prostate cancer 
(men aged 50–75 years) (0%/<20%/20%–39%/40%–
59%/60%–69%/70%–99%/100%). They were also asked 
about the time spent in each counselling session (0>0–
<5/5–9/10–14/15–29/≥30 min/patient). Regarding 
prescribing drugs for preventing chronic diseases or 
treating risk factors for chronic diseases, they had three 
possible answers: ‘less/equal/more’ than their colleagues.

In order to improve response rates, up to three 
reminders were sent by email.

Data from the doctors’ questionnaire were merged 
with their baseline data on their own lifestyles and their 
personal practices of screening and personal and familial 
history of cancer, taking into account their age and sex. 
Doctors answering the questionnaire on counselling of 
their patients were not informed of the hypotheses of this 
study.

Statistical analysis
First, univariate analyses were carried out to describe the 
doctors’ (1) sociodemographics; (2) professional char-
acteristics: specialty, as the main specialties were family 
medicine (24%) and internal medicine (11%), the vari-
able was categorised as ‘family medicine/internal medi-
cine/others’; currently attending patients ‘yes/no’; (3) 
counselling practices (counselling patients on smoking 
cessation/avoidance, exercise, weight control, nutrition, 
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alcohol avoidance/moderate consumption and cancer 
screening); (4) prescribing practices of preventive medica-
tions (vitamins, blood pressure medication, lipid-lowering 
drugs, osteoporosis drugs, hormone replacement therapy 
and aspirin); (5) body mass index (BMI) (‘normal 
weight’: <25 kg/m2, ‘overweight’: 25–30 kg/m2, and 
‘obesity’: >30 kg/m2); (6) health-related behaviours: 
MedDiet adherence (considering the 0–9 Trichopoulou 
score categorised as 0–2, 3–5 and 6–9); physical activity 
(Metabolic Equivalent of Task (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); (7) history of cancer; (8) 
cancer prevalence; and (9) personal attendance to cancer 
screening programmes.

Second, crude logistic regression analyses were done 
to evaluate the association between counselling patients 
on specific practices of breast, colorectal and prostate 
cancer screenings (% of patients counselled, categorised 
as 0=0–<60% and 1=60%–100%) and all the independent 
variables analysed in the descriptive analyses (doctors’ 
sociodemographics, clinical practices, baseline lifestyles, 
familial and personal cancer history, and their passive 
attendance to cancer screening).

Finally, a multivariate logistic regression analysis was 
carried out to analyse the adjusted association between 
cancer screening counselling and doctors’ baseline char-
acteristics and clinical practices. Each independent char-
acteristic was adjusted for all other variables: age, sex, 
specialty, providing clinical care, counselling on nutrition, 
counselling on physical activity, counselling on smoking 
cessation, family history of cancer, cancer diagnosis and 
passive attendance to colonoscopy, and for female physi-
cians, an additional adjustment for passive attendance to 
Papanicolaou and mammography was included.

All p values were two-tailed; a p value of <0.05 was 
considered statistically significant. Statistical analyses 
were done with Stata V.12.0.

Patient and public involvement
Patients were not involved in this study.

RESULTS
Among 22 800 participants in the SUN cohort in May 
2018, 2371 medical doctors met our inclusion criteria. 
We collected data from 890 of them, with a 37% response 
rate (890/2371). The mean time in the cohort since their 
Q0 was 13.1 (SD 3.9) years.

Table  1 shows the main sociodemographic character-
istics and clinical practice of physicians. Their mean age 
was 51.7 (SD 9.4) years and 48% were women. The main 
specialties were family medicine (24%) and internal 
medicine (11%). Most of the participating doctors (86%) 
were involved in clinical care at study time.

Regarding their clinical practice related to cancer 
screening counselling, overall, 65% of doctors reported 
any counselling on colorectal cancer screening (for 

patients 50–75 years), 59% on prostate cancer screening 
(men aged 50–75 years) and 58% on mammography 
(women aged 50–70 years). When we evaluated the 
doctors who frequently counselled (60% or more) their 
patients on these cancer screening practices, the percent-
ages were 33% for colorectal cancer, 25% for prostate 
cancer and 30% for mammography. Regarding the time 
spent on screening counselling for each patient, only 
11% of doctors spent more than 5 min counselling on 
screening of colorectal cancer, 7% counselling on pros-
tate cancer screening and 7% on mammography.

When we analysed the doctors’ sociodemographics 
and clinical practices that were associated with cancer 
screening counselling (table 1) in an initial crude regres-
sion, we found that there was no significant association 
between physicians’ sex with cancer screening coun-
selling. Globally, family medicine and internal medi-
cine specialists were significantly more likely than other 
specialists to counsel on cancer screening (online supple-
mental table 1). We observed that, overall, counselling 
patients on healthy behaviours was strongly associated 
with cancer screening counselling. Most doctors (73%) 
counselled 60%–100% of their patients on smoking cessa-
tion, and around half of them counselled most of their 
patients on other behaviours, such as exercise, weight/
nutrition and alcohol avoidance. Doctors who compared 
their own practices with other colleagues more frequently 
prescribed blood pressure medication (14%), lipid-
lowering drugs (13%), osteoporosis drugs (13%) and, 
in general, significantly more likely to counsel on cancer 
screening (table 1).

When we analysed the doctors’ own baseline anthro-
pometrics and lifestyle (table 2), we observed that in the 
crude analysis, neither being overweight/obese at base-
line nor reporting high MedDiet adherence, physical 
activity, alcohol consumption or smoking was significantly 
associated with cancer screening counselling practices. 
Only doctors who had been former smokers, compared 
with doctors who had never smoked, were significantly 
more likely to counsel on mammography (OR=1.6, 
95% CI 1.1 to 2.2).

Overall, at baseline, 24% of the doctors reported 
familial cancer history and 5% reported having had them-
selves a cancer diagnosis. Among the 428 female doctors, 
71% had been screened with Papanicolau and 39% had 
undergone a mammography, and among all doctors, 15% 
had attended a colonoscopy. Neither doctors reporting a 
family history of cancer nor those having had a personal 
cancer diagnosis were significantly more likely to counsel 
on cancer screening (table  2). However, for female 
doctors, having attended a mammography was signifi-
cantly associated with higher frequency of counselling on 
mammography to their patients (OR=1.7, 95% CI 1.1 to 
2.5).

When a multivariate model was fitted to evaluate the vari-
ables associated with counselling on overall cancer screening 
(figure  1), we found that the specialties family medi-
cine (OR=9.4, 95% CI 5.1 to 17.1) and internal medicine 

https://dx.doi.org/10.1136/bmjopen-2020-048498
https://dx.doi.org/10.1136/bmjopen-2020-048498


4 Sayon-Orea C, et al. BMJ Open 2022;12:e048498. doi:10.1136/bmjopen-2020-048498

Open access�

(OR=2.9, 95% CI 1.5 to 5.7) as compared with the rest of 
specialties, prescribing blood pressure medication more 
than their colleagues (OR=2.1, 95% CI 1.2 to 3.7), coun-
selling on smoking cessation (OR=3.7, 95% CI 2.6 to 5.4) 
and that the doctor personally attended a colorectal cancer 
screening programme (OR=2.2, 95% CI 1.1 to 4.7) were 
factors directly associated with more frequently counsel-
ling their patients on cancer screening practices. Doctors 
currently providing clinical care, compared with doctors not 
currently involved in clinical care (they responded based on 
their previous experience as doctors) were significantly less 
likely to counsel on cancer screening.

DISCUSSION
Our results show that among a subset of doctors partic-
ipating in the SUN cohort, some clinical practices and 
lifestyles, and personal and family history of diseases were 
associated with cancer screening counselling. Family 

medicine and internal medicine specialties, counselling 
on healthy behaviours, prescribing preventive medi-
cations, being former smokers and having previously 
attended a colonoscopy were independently associated 
with providing cancer screening counselling.

Overall, nearly 70% of the doctors included in the study 
reported any counselling on cancer screening (breast, 
colorectal or prostate). Similar to our results, Siembida 
et al found that over 80% of the physicians receiving 
reminders and 65% of those not receiving reminders 
recommended breast screening to women between 40 and 
74 years. It needs to be noted that the physicians included 
in that study were only those who were providing primary 
care or general gynecological care.17 Radhakrishnan et 
al carried out a study including 2000 doctors (Internal 
medicine, family medicine and gynaecology) and 
found that around 80% of them recommended breast 
cancer screening to women with no family history of 

Table 1  Frequency of cancer screening counselling and crude association with doctors’ sociodemographics and clinical 
practice (N=890)

Cancer screening counselling, crude OR (95% CI)

Colon Breast Prostate Any cancer

Frequency of counselling (%) 65 58 59 69

Frequency of counselling ≥60 of patients (%) 33 30 25 42

Spending >5 min counselling (%) 11 7 7 14

Baseline characteristics
N (%) or mean 
(SD)

Doctors’ sociodemographics

 � Age at doctors’ substudy (years)* 51.7 (9.4) 1.2 (1.0 to 1.3) 1.2 (1.1 to 1.4) 1.2 (1.0 to 1.4) 1.2 (1.0 to 1.3)

 � Sex (women) 428 (48.1) 1.3 (1.0 to 1.7) 1.4 (1.1 to 1.8) 1.0 (0.8 to 1.4) 1.1 (0.9 to 1.5)

Doctors’ clinical practice

 � Specialty

 �   Family medicine (vs others) 212 (23.8) 11.8 (6.9 to 20.1) 9.5 (6.1 to 15.0) 4.9 (3.4 to 7.2) 10.4 (5.9 to 18.4)

 �   Internal medicine (vs others) 101 (11.3) 5.5 (3.1 to 9.8) 3.2 (2.0 to 5.1) 3.8 (2.3 to 6.2) 5.0 (2.7 to 9.1)

 �   Providing clinical care 763 (85.7) 0.2 (0.1 to 0.3) 0.2 (0.1 to 0.3) 0.2 (0.1 to 0.4) 0.2 (0.1 to 0.4)

Counselling 60%–100% of patients on the following healthy behaviours (vs counselling <60% of patients)

 � Smoking cessation 651 (73.1) 4.0 (2.9 to 5.4) 3.3 (2.4 to 4.5) 3.9 (2.9 to 5.4) 4.1 (3.0 to 5.6)

 � Smoking avoidance (non-smokers) 277 (31.1) 2.3 (1.7 to 3.2) 1.9 (1.4 to 2.6) 2.3 (1.7 to 3.1) 2.3 (1.6 to 3.2)

 � Exercise 518 (58.2) 2.6 (2.0 to 3.5) 2.3 (1.8 to 3.1) 2.2 (1.7 to 2.9) 2.7 (2.0 to 3.6)

 � Weight control 485 (54.5) 3.0 (2.3 to 4.0) 2.6 (2.0 to 3.4) 2.4 (1.9 to 3.2) 3.1 (2.3 to 4.2)

 � Nutrition 455 (51.1) 3.2 (2.4 to 4.3) 2.4 (1.8 to 3.2) 2.3 (1.7 to 3.0) 2.8 (2.1 to 3.8)

 � Alcohol avoidance 393 (44.2) 3.3 (2.5 to 4.5) 2.7 (2.0 to 3.6) 2.7 (2.0 to 3.5) 2.8 (2.1 to 3.9)

 � Alcohol moderate consumption 247 (27.7) 4.6 (3.1 to 6.9) 4.3 (3.0 to 6.1) 3.8 (2.7 to 5.4) 5.0 (3.3 to 7.7)

Prescribing more than colleagues the following preventive medications (vs prescribing less frequently)

 � Vitamins 175 (19.7) 1.2 (0.8 to 1.7) 1.1 (0.7 to 1.5) 1.3 (0.9 to 1.8) 1.2 (0.8 to 1.8)

 � Blood pressure medication
 � Lipid-lowering drugs

122 (13.7)
119 (13.4)

3.9 (2.4 to 6.4)
1.8 (1.2 to 2.8)

3.2 (2.0 to 4.9)
1.3 (0.9 to 2.0)

4.0 (2.5 to 6.3)
2.7 (1.7 to 4.1)

3.9 (2.4 to 6.5)
2.0 (1.3 to 3.2)

 � Antiosteoporotic 115 (12.9) 3.2 (1.9 to 5.3) 2.7 (1.7 to 4.2) 2.8 (1.8 to 4.4) 3.5 (2.0 to 6.3)

 � Hormone replacement therapy 23 (2.6) 3.5 (1.0 to 11.9) 4.6 (1.3 to 15.5) 0.9 (0.6 to 1.2) 0.8 (0.6 to 1.1)

 � Aspirin 75 (8.4) 1.6 (0.9 to 2.7) 1.6 (1.0 to 2.8) 1.5 (0.9 to 2.5) 1.8 (1.0 to 3.3)

Values boldfaced are those with statistically significant p values.
*OR for 10 years of increment.
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breast cancer.18 As Grady and Redberg showed, those 
physicians might not be representative of US primary 
care physicians,19 but in any case, based on the figures 
shown, we can affirm that cancer screening counselling 
among doctors can be considered quite frequent. The 
Council of the European Union and the US Preventive 
Services Task Force (USPSTF) recommend population-
based screening only for breast, cervical and colorectal 
cancers using evidence-based methods with quality 
assurance of the entire screening process.20 21 Currently, 
in Spain, breast and colorectal screening programmes 
are population-based. Attending these programmes is 
usually a result of an invitation to a target population to 
participate in the screening programme. However, it is 
known that the physician’s recommendation is a strong 
predictor of colorectal cancer screening participation 
rate.22 In this line, data from the last National Health 
Survey in Spain in 2017,23 regarding breast and colorectal 
cancer screening, show that 28% of the women and 26% 
of men who attended these programmes were a result of 
medical counselling. This information shows that cancer 

screening counselling, especially by primary care doctors, 
is a good strategy to increase participation in screening 
programmes. Primary care physicians are critical to coun-
selling patients on cancer prevention and screening.18 24–27 
In this way, our results show that family medicine doctors 
were more likely to counsel on cancer screening, as 
reported by Kepka et al, who found that patients who saw 
a primary care physician were more likely to be compliant 
with cervical, breast and colorectal cancer screenings.28 
Regarding prostate cancer screening, the recommenda-
tions for men aged 55–69 years by the USPSTF on a Pros-
tate Specific Antigen (PSA)-based screening, which has 
been reported to have both potential benefits and harms, 
state that the decision to undergo periodic PSA-based 
screening for prostate cancer should be an individual one 
and should include the discussion of potential benefits 
and harms of screening with their clinician. Thus, clini-
cians should not systematically screen men who do not 
express a preference for screening after being informed 
and understood the benefits and risks (C recommen-
dation), whereas for older men (≥70 years), screening 

Table 2  Doctors’ baseline lifestyle, familial and personal cancer history, and their passive attendance to cancer screening and 
their crude association with cancer screening counselling (N=890)

Baseline characteristics
N (%) or 
mean (SD)

Cancer screening counselling, crude OR (95% CI)

Colon Breast Prostate Any cancer

Doctors’ anthropometrics and lifestyle

 � Overweight/obese (yes vs no) 301 (33.8) 1.3 (1.0 to 1.8) 1.1 (0.9 to 1.5) 1.4 (1.0 to 1.8) 1.4 (1.0 to 1.9)

 � MedDiet adherence (high vs low) 260 (29.2) 1.6 (1.0 to 2.4) 1.5 (1.0 to 2.4) 1.6 (1.0 to 2.5) 1.5 (0.9 to 2.3)

 � Physical activity (high vs low) 296 (33.3) 0.9 (0.6 to 1.3) 0.8 (0.6 to 1.1) 0.8 (0.6 to 1.1) 0.9 (0.7 to 1.4)

 � Alcohol consumption (high vs low) 14 (1.6) 3.2 (0.7 to 1.2) 2.5 (0.7 to 9.2) 2.5 (0.7 to 9.0) 2.6 (0.6 to 11.7)

 � Smoking

 �   Current (vs never) 147 (16.5) 0.9 (0.6 to 1.3) 1.0 (0.7 to 1.5) 1.0 (0.7 to 1.4) 1.0 (0.7 to 1.5)

 �   Former (vs never) 213 (23.9) 1.4 (0.9 to 1.9) 1.6 (1.1 to 2.2) 1.3 (0.9 to 1.8) 1.5 (1.0 to 2.2)

Familial cancer history of the doctor

 � Colorectal polyps 63 (7.1) 0.9 (0.5 to 1.5) 0.9 (0.6 to 1.6) 1.1 (0.6 to 1.8) 0.9 (0.5 to 1.6)

 � Colorectal cancer 49 (5.5) 1.7 (0.9 to 3.4) 1.3 (0.7 to 2.5) 1.6 (0.9 to 3.0) 1.8 (0.9 to 3.6)

 � Breast cancer 93 (10.4) 0.7 (0.4 to 1.1) 0.8 (0.5 to 1.3) 0.8 (0.5 to 1.2) 0.7 (0.4 to 1.0)

 � Lung cancer 34 (3.8) 2.2 (0.9 to 5.0) 1.7 (0.8 to 3.7) 1.3 (0.6 to 2.6) 1.7 (0.7 to 4.0)

 � Melanoma 12 (1.3) 0.8 (0.2 to 2.4) 1.4 (0.4 to 4.8) 1.4 (0.4 to 4.7) 1.3 (0.3 to 4.9)

 � Any familial cancer history 213 (23.9) 1.1 (0.8 to 1.5) 1.2 (0.9 to 1.7) 1.3 (0.9 to 1.8) 1.2 (0.8 to 1.6)

Diagnosis of cancer in the doctor

 � Breast 18 (2.0) – – – 1.1 (0.4 to 2.9)

 � Ovary/uterus 5 (0.6) – – – 1.8 (0.2 to 15.9)

 � Prostate/testicle 8 (0.9) – – – 1.3 (0.3 to 6.6)

 � Any cancer 45 (5.1) 1.0 (0.5 to 1.8) 1.0 (0.5 to 1.8) 0.9 (0.5 to 1.7) 0.8 (0.4 to 1.5)

Cancer screening personally attended by the doctor

 � Papanicolau* 306 (71.5) 1.5 (1.0 to 2.3) 1.6 (1.0 to 2.4) 1.2 (0.8 to 1.9) 1.4 (0.9 to 2.1)

 � Mammography* 167 (39.0) 1.6 (1.0 to 2.4) 1.7 (1.1 to 2.5) 1.3 (0.9 to 2.0) 1.5 (1.0 to 2.3)

 � Colonoscopy 130 (14.6) 0.8 (0.6 to 1.2) 0.9 (0.6 to 1.3) 0.9 (0.7 to 1.4) 0.9 (0.6 to 1.4)

*Among 428 female doctors in the study.
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is discouraged (D recommendation). Prostate cancer 
screening demonstrated a small potential benefit of 
reducing the odds of death from prostate cancer in some 
men; at the same time, many men will experience poten-
tial harms of screening, including false-positive results, 
overdiagnosis and overtreatment; notwithstanding, the 
most disquieting aspect is the treatment complications, 
which include incontinence and erectile dysfunction.

National Cancer Institute’s Health Information 
National Trends Survey found that between 2012 and 
2017, the trend in patient-reported physician–patient 
discussions about lung cancer screening decreased from 
7% in 2012 to 4% in 2017.29 For lung cancer, as recently 
stated by the USPSTF in February 2020, the most effec-
tive primary preventive strategy is not starting smoking, 
as opposed to stopping smokers from smoking as soon 
as possible. Screening among those meeting criteria can 
reduce lung cancer mortality, but screening among those 
not meeting criteria can increase the harms associated 
with overdiagnosis and overtreatment.29 30 That is why, 
for this screening, patients and clinicians should consider 
the balance of benefits and harms on the basis of family 
history, race/ethnicity, comorbid medical conditions, 

etc.31 In our study, we did not distinguish if the physician 
discusses the harms and benefits with their patients or 
just recommends the screening.

Our study showed that cancer screening counselling 
was associated with the other preventive counselling, such 
as smoking cessation, exercise, weight control and alcohol 
consumption. Other authors have described a connec-
tion between primary care visits and different preven-
tive measures.32 In January 2020, Huo et al published a 
study showing that among smokers undergoing lung 
cancer screening, 15% had not been counselled or did 
not remember having been counselled about smoking by 
providers.29 A qualitative study that asked physicians and 
lung cancer screened patients about cancer screening 
and smoking counselling found that they described little 
connection between counselling on both preventive 
measures.33 Between 2013 and 2015, Kenison et al carried 
out a study among patients who were already cancer 
survivors to compare the frequency of counselling on 
cancer screening and healthy lifestyle between different 
physicians and nurses, and found no differences between 
doctors and nurses in screening counselling, but nurses 
discussed lifestyle modification more frequently.34 A study 
published in 2019 that also analysed lifestyle counselling 
among cancer survivors found that 53% had been coun-
selled on healthy diet, 49% on exercise, 28% on vegetable 
consumption and 17% on the three behaviours, while 
85% of smokers had been counselled on smoking cessa-
tion.35 In this context, according to the WHO, around 
one-third of cancer-related deaths can be attributed to 
these modifiable risk factors.36 Also, nearly 40% of newly 
diagnosed cancers are avoidable, and cancer related to 
modifiable risk factors accounts for the largest share of 
this estimate. It is not surprising that physicians included 
in our study combine the counselling of primary and 
secondary preventions for cancer as it was shown that this 
strategy is both an effective and cost-effective way to fight 
against cancer.3

When we analysed the association between prescribing 
some kind of preventive medication such as blood pressure 
medication or aspirin, we found that doctors prescribing 
those drugs more frequently than their colleagues were 
more likely to counsel about any kind of cancer screening. 
In this context, a previous study conducted in this same 
sample of doctors found that prescribing practices were 
associated other forms of behavioural counselling.13

Our study showed that age or sex of the physician was 
not associated with counselling of screening cancer in 
general. These results are similar to those that Engler et 
al found in their study where no differences were found 
between male and female physicians regarding rating the 
cancer screening examination as useful or fairly useful,27 
and Lofters et al found no differences between physicians’ 
age and the counselling of cancer screening.37 Similarly, a 
recent systematic review also analysed the associations of 
physician characteristics with decisions regarding various 
common cancer screening tests.38 In accordance with 
our results, they found that women physicians were more 

Figure 1  Doctors’ baseline characteristics and clinical 
practice associated with cancer screening counselling 
(n=890). multivariate logistic regression model including all 
variables in figure. For age, the ORs are calculated for each 
10 years of increment.
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likely to counsel about breast cancer screening but not 
about other cancer screening.

The findings of the present study can help in the design 
of strategies focused on the promotion of healthy life-
styles among physicians, as well as the development of 
medical education programmes that include more health 
education on prevention. This goal can be achieved by 
reinforcing the message towards physicians of becoming 
personal role models for their patients by incorporating 
these recommendations (healthy lifestyles and screening 
practices) into their own lives and preventive medicine 
practices. In conjunction, these measures will contribute 
to improve clinical practices and to promote healthier 
lifestyles and screening practices in their patients and 
thus, a lower incidence of disease in the population at 
large.

The present study has some limitations. First, changes 
in anthropometrics, sociodemographics and behaviours 
that may have occurred during the follow-up were not 
taken into account. Second, characteristics of patients 
who were counselled by the physicians included in the 
study where not collected. Admittedly, these characteris-
tics might be a factor which could modify the frequency 
and the content of counselling. However, informa-
tion about counselling was categorised as ‘0, <60% and 
60%–100%’, thus including the majority of patients in 
the ‘60%–100%’ category, which makes counselling less 
likely to be associated with patients’ personal characteris-
tics. Third, 14.3% of the physicians included in the study 
were not attending patients at study time; in that case, we 
asked what they would have done if they were attending.

In spite of the study limitations, this study has several 
strengths. First, our study evaluates the association 
between doctors’ own lifestyle and clinical practice that 
can be associated with counselling patients on cancer 
screening, an association that has been scarcely explored 
in the literature. Another strength is that all physicians 
included come from the SUN study, a cohort that collects 
abundant information regarding lifestyles, and the occur-
rence of many chronic diseases.

In conclusion, we found that some lifestyle behaviours 
and particularly clinical practices among medical doctors 
are associated with cancer screening counselling. Physi-
cians who counsel about healthy lifestyles are more prone 
to counsel about specific cancer screening interventions.
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