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ABSTRACT  

Objectives: Moderation of alcohol consumption is included as a class I, level of evidence A 

recommendation in the current European guidelines for the management of hypertension. We 

investigated screening and management of alcohol consumption in hypertensive patients by 

European physicians. 

Design and Setting: A cross-sectional survey study conducted in two annual German 

meetings (German Society of Cardiology and the German Society of Internal Medicine) and 

two annual European meetings (European Society of Hypertension and European Society 

Cardiology) in 2015.     

Participants: 1,064 physicians attending the European meetings were interviewed including 

52.1% cardiologists, 29.2% internists, and 8.8% general practitioners.  

Main outcome measures: Physician awareness and attitudes to screening and management of 

alcohol intake in hypertensive patients on the background of the current European guidelines 

for the management of hypertension. 

Results: Overall, 81.9% of physicians reported to generally quantify alcohol consumption in 

patients. However, only 28.6% and 14.5% of participants reported taking a history on alcohol 

consumption in their patients with newly detected or treatment-resistant hypertension. 

Physicians recommended a maximum alcohol intake of 13.1±11.7 g/day for women (95% CI 

12.3 to 13.8) and 19.9±15.6 g/day for men (95% CI 18.8 to 20.9). In case of moderate to high 

alcohol consumption 10.3% would manage only hypertension without addressing alcohol 

consumption, while 3.7% of the physicians would do so in case of alcohol dependency 

(p<0.001).  

Conclusions: The average amount of alcohol intake per day recommended by European 

physicians in this survey is in agreement with the guidelines. The low frequency of physicians 

that specifically determine the history of alcohol consumption in patients with newly detected 
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and with treatment-resistant hypertension indicates an important deficit in the management of 

hypertension.  

ARTICLE SUMMARY “STRENGTHS AND LIMITATIONS OF THIS STUDY” 

• Identifying deficits in the management of alcohol consumption among European 

physicians attending annual scientific meetings in the field of cardiovascular or 

internal medicine indicates a need to develop better future alcohol interventions. 

• The majority of physicians participating in this survey were hospital-based (78.5%), 

although out-patient care in the ambulatory setting plays a predominate role in the 

long-term management of hypertension.     

• Answers were self-reported in a face to face interview, which might have shifted some 

results upwards and led to an overestimation in our analysis. 

KEY WORDS    

Hypertension, alcohol management, alcohol screening, survey, guidelines, guidelines 

implementation. 
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INTRODUCTION 

High blood pressure (BP) or hypertension represents a main non-communicable risk factor for 

global burden of disease.1 In 2015 the global age-standardized prevalence of raised BP was 

24.1% in men and 20.1% in women,2 affecting more than one billion subjects worldwide3 and 

thus constituting a primary health concern.3 

The harmful use of alcohol accounts for 5.1% of the global burden of disease and injury, 

measured in disability-adjusted life years (DALYs),4 5 and for 3.3 million deaths every year, 

representing 5.9% of all deaths worldwide.5 Among the more than 200 diseases and injuries 

for which alcohol causality is well established6 we also find a linear relationship between 

elevated BP and alcohol consumption.7 8 Accordingly, moderation of alcohol consumption to 

no more than 20–30 g of ethanol per day in men and 10–20 g of ethanol per day in women 

was, for the first time with a class I evidence level A, one of the six recommended lifestyle 

changes in the recent European Society of Hypertension (ESH) and European Society of 

Cardiology (ESC) guidelines for the management of arterial hypertension9 (supplementary 

table 1).  

Currently, BP control rates in treated hypertensive patients across Europe are insufficient, 

with less than 50% of the patients achieving BP goals,10-12 and alcohol seems to be the least 

intervened factor in the management of hypertension.13-15 According to the latest World 

Health Organization status report on alcohol and health6 the amount of alcohol consumed in 

the European Region is almost twice the world average.6 Thus, efforts aiming to improve BP 

control, specifically through interventions in the management of alcohol consumption, are 

justified. Furthermore, the impact of screening and brief interventions for alcohol use in 

primary care have been proven positive in many European projects,16 17 such as the PHEPA 

(Primary Health Care European Project on Alcohol)18 and the ODHIN (Optimizing Delivery 

of Health Care).19 20 
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Against this background, we conducted a survey to investigate the screening and management 

approaches of European physicians across different specialties, workplaces, and clinical 

settings concerning alcohol consumption in the management of their hypertensive patients.  

 

METHODS 

The data were collected in a survey carried out at four annual congresses between April and 

October of 2015. Two of the meetings were German (meeting of the German Society of 

Cardiology [DGK]21 and the German Society of Internal Medicine [DGIM]22), and two were 

European (ESH23 and ESC24). Attending physicians willing to participate were interviewed in 

German language at the two German meetings and in English at the two European meetings. 

The complete questionnaire consisted of two parts; the first containing ten (supplementary 

table 2), and the second six questions (table 1), respectively. Basic demographic data of the 

participants as well as awareness and implementation of the six recommended life style 

changes in the 2013 ESH/ESC guidelines9 into clinical practice were assessed through part 

one (supplementary table 2); the results are reported elsewhere.25 Part two of the survey 

included six questions (table 1), which focused exclusively on the awareness and clinical 

management attitudes of European physicians regarding the role of moderation of alcohol 

intake in the management of their hypertensive patients.  
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Table 1 Questionnaire items included in part two of the survey. 

Items Topic Answers 

Q11 Do you quantify alcohol consumption in your patients 

with hypertension?   

Yes/No 

Q12 When do you ask for alcohol consumption in patients 

with hypertension? 

 

-In patients with newly detected hypertension 
-In patients with hypertension and very high pressure 
-In patients with treatment resistant hypertension 
-Free text answers were classified in “rarely-
never”/”always-regularly” for analysis 
 

Q13 What actions will you take when you diagnose someone 

with hypertension and moderate or high alcohol 

consumption? 

 

-Manage and treat both problems yourself 
-Manage only hypertension 
-Manage only hypertension and refer to a general 
practitioner for the management of alcohol problems 
-Manage only hypertension and refer to specialist care 
for alcohol problems 
-Other (specify) 
 

Q14 What actions will you take when you diagnose someone 

with both alcohol dependence and hypertension? 

-Manage and treat both problems yourself 
-Manage only hypertension-Manage only hypertension 
and refer to a general practitioner for management 
alcohol problems 
-Manage only hypertension and refer to specialist care 
for alcohol problems 
-Other (specify) 

Q15 Which maximum amount of alcohol in g/day do you 

advise your female/ male patients with hypertension? 

Insert number, spontaneously answered 

Q16 How many of your hypertension patients have 

additional alcohol problems [in %]? 

Insert number, spontaneously answered 
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Statistical analysis 

Data were analysed with SPSS software (IBM SPSS Statistics 24). The number of responses 

available for each questionnaire item is reported, and relative frequencies are given as 

adjusted percentages excluding missing values. For each variable of interest comparisons 

within the following subgroup categories were performed: meeting (European: ESH/ESC vs. 

German: DGK/DGIM), place of work (hospital vs. practice), medical specialization (GP vs. 

cardiologists vs. internists vs. other specializations).  For comparison between qualitative 

parameters chi-square test analyses were performed. For quantitative parameters, t-test or one-

way ANOVA with Bonferroni post-hoc correction for multiple comparisons were applied. A 

two-sided p value <0.05 was considered statistically significant.  

 

RESULTS 

The characteristics of the participating physicians are given in table 2. Overall, 1,064 

physicians (37.4% female) took part in the survey (806 at the European and 258 at the 

German meetings, respectively). They were predominantly cardiologists (52.1%) and 

internists (29.2%), while 8.8% were general practitioners (GPs); and 78.5% of all physicians 

were hospital-based.  
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Table 2 Characteristics of participating physicians 

 
All meetings 

n=1,064 

European meetings 

ESC/ESH 2015 

n=806 (75.8%) 

German meetings 

DGIM/DGK 2015 

n=258 (24.2%) 

Sex    

Women 396 (37.4%) 281 (35.0%) 115 (44.6%) 

Men 664 (62.6%) 521 (65.0%) 143 (55.4%) 

Missing data 4 4 0 

Age category     

20-29 years  89 (8.4%) 76 (9.5%) 13 (5%) 

30-39 261 (24.6%) 205 (25.6%) 56 (21.7%) 

40-49 310 (29.3%) 235 (29.3%) 75 (29.1%) 

50-59 274 (25.9%) 196 (24.5%) 78 (30.2%) 

60 years or older 125 (11.8%) 89 (11.1%) 36 (13.9%) 

Missing data 5 5 0 

Nationality    

European countries  1004 (94.8%) 746 (93.1%) 258 (100%) 

Non-European countries 55 (5.2%) 55 (6.9%) 0 

Missing data 5 5 0 

Place of work    

Practice 226 (21.5%) 130 (16.4%) 96 (37.4%) 

Hospital 824 (78.5%) 663 (83.6%) 161 (62.6%) 

Missing data 14 13 1 

Specialization    

General practitioner 93 (8.8%) 81 (10.1%) 12 (4.7%) 

Cardiologist 551 (52.1%) 443 (55.3%) 108 (42.2%) 

Internist 308 (29.1%) 200 (25.0%) 108(42.2%) 

Other specialization 105 (9.9%) 77 (9.6%) 28 (10.9%) 

Missing data 7 5 2 

Membership    

ESH and/ or ESC 494 (60.4%) 494 (87.9%) NA 
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Membership in the DHL 24 (2.9%) NA 24 (9.4%) 

No ESH/ ESC or DHL 

membership 
300 (36.7%) 68 (12.1%) 232 (90.6%) 

Membership total 518 (63.3%) NA NA 

Missing data 246 NA 2  

Numbers and percentages refer to total responses available for each item; relative frequencies are 
reported as adjusted percentages excluding missing values. 

ESC, European Society of Cardiology; ESH, European Society of Hypertension; DGIM, German 
Society of Internal Medicine; DGK, German Society of Cardiology; DHL, German Society of 
Hypertension; NA, not applicable 
 

Estimation of hypertensive patients with additional alcohol problems 

Participating physicians (n=946) estimated that 18.0%±15.9% (range: 0–95%) of their 

patients with hypertension have additional alcohol problems. Higher percentages were 

estimated by physicians attending the German meetings compared to their colleagues 

attending the European meetings (22.3% vs. 16.8%; p<0.001). By their own estimates, 

physicians working in a practice managed significantly higher rates of hypertensive patients 

with additional alcohol problems than their hospital-based colleagues (estimated 21.4% 

patients visiting a practice have additional alcohol problems vs. estimated 17.2% in hospital; 

p<0.05). Concerning different medical specializations, GPs estimated a significantly higher 

percentage of their hypertensive patients (27%, p<0.001) suffered from additional alcohol 

problems compared to cardiologists (16.7%), internists (18.4%), or physicians from other 

specializations (16.9%).  

   

Quantification of alcohol consumption 

Overall, 81.9% of participating physicians (n=1,028) responded “yes” to the question “Do 

you quantify alcohol consumption in your patients with hypertension?” (Q11, table 1). 

Physicians attending the German meetings quantified the alcohol consumption of their 

hypertensive patients significantly less often than their peers attending the European meetings 
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(74.5% vs. 84.3%; p<0.001). The frequencies for quantification of alcohol consumption did 

not show any statistically significant association according to place of work or specialization 

of physicians (data not shown).  

 

Screening of alcohol consumption in different clinical settings 

To the question “When do you ask for alcohol consumption in patients with hypertension?” 

986 physicians responded (figure 1A). The medical history of alcohol consumption was taken 

primarily in the context of newly detected hypertension (28.6%) rather than in patients with 

hypertension and very high BP (17.5%) or in patients with treatment-resistant 

hypertension (14.5%). Free-text answers were additionally sorted by meaning and classified 

into “regularly/always” and “never/rarely”. Overall, 55.2% of the respondent physicians 

reported quantifying alcohol consumption in their hypertensive patients regularly. When 

responses of the attendees at the European and German meetings were compared, 

significantly more physicians attending the European meetings reported taking the history of 

alcohol in their hypertensive patients regularly (68.8% vs. 10.8%; p<0.001; figure 1A). 

GPs asked significantly more often (42.5%) than internists (28.2%), cardiologists (26.8%), or 

physicians from other medical specializations (25.8%; all p<0.05) about alcohol consumption 

in patients with newly detected hypertension. Similar differences between GPs and physicians 

from other specialties were observed concerning taking the medical history of alcohol 

consumption in patients with very high BP as well as in patients with treatment-resistant 

hypertension (figure 1B). 
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Referring hypertensive patients to other specialist to address alcohol problems 

In patients with both hypertension and moderate to high alcohol consumption, 52% of the 

responding physicians (n=1,021) would treat and manage both conditions by themselves and 

10.3% would manage only hypertension without taking further action. In case of alcohol 

dependence, 13.8% would treat both hypertension and alcohol addiction, while 3.7% would 

treat only hypertension without taking further action, and 64.1% would only treat 

hypertension and refer the patient to specialist care for alcohol dependence (p<0.001). These 

differences are shown in figure 2. 

In patients with moderate or high alcohol consumption but without alcohol dependence, 

58.9% of the internists reported managing both hypertension and alcohol problems 

significantly more as compared to cardiologists (49.2%) and other specialists (44%; p<0.001). 

Differences between internists and GPs were not statistically significant (58.9% vs. 52.8%; 

p>0.05). In addition, physicians working in a practice were significantly more likely to 

manage both hypertension and the alcohol problems themselves than their colleagues working 

in a hospital (59.1% vs. 50.3%; p<0.05). Physicians attending the German meetings reported 

managing both alcohol dependence and hypertension significantly more often by themselves 

than their colleagues attending the European meetings (14.7% vs. 10.9%; p<0.001).  

 

Amount of alcohol recommended 

Physicians reported to recommend a maximum alcohol intake of 13.1±11.7 g/day for women 

(n=901 reporting physicians; 95% CI 12.3 to 13.8; range: 0–150) and 19.9±15.6 g/day for 

men (n=884 reporting physicians; 95% CI 18.8 to 20.9; range: 0–150). Physicians attending 

the German meetings were significantly more tolerant in their recommendations of the 

maximum amount of alcohol per day for women and men than their colleagues attending the 

European meetings (15.8±9.4 g/day vs. 12.1±12.2 g/day for women and 28.3±17.5 g/day vs. 

16.9±13.7 g/day for men; p<0.001). Physicians working in a practice were consistently more 
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tolerant than hospital-based physicians in their recommended maximum alcohol intake for 

men (23.5±20.8 g/day vs. 18.8±13.6 g/day; p<0.05), but not for women (14.7±15.0 g/day vs. 

12.6±10.5g/day; p>0.05). Significant differences were not observed for the intake of men or 

women between physicians belonging to different medical specializations (table 3).  
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Table 3 Recommendation for Alcohol intake of participating physicians 

 N participating 

physicians 

 

Mean±SD 95% CI Range p value 

  
Recommendation for alcohol intake of women (g/day) from participants of the 
different congresses 

German 
meetings 
 

231 15.8±9.4  14.6–17.0  
 

0–50  

 

p<0.001 
European 
meetings 

669 12.1±12.2  11.2–13.0  
 

0–150 

  
Recommendation for alcohol intake of men (g/day) from participants of the different 
congresses 

German 
meetings 
 

227 28.3±17.5  26.0–30.6 0–100 

p<0.001 
European 
meetings 

662 16.9±13.7  15.9–18.0 0–150 

  
Recommendation for alcohol intake of women (g/day) for the participants according 
to their place of work 

Hospital 
 

697 12.6±10.5  11.8–13.4 0–150  
p=0.07 

Practice 197 14.7±15.0  12.5–16.8 0–100 
  

Recommendation for alcohol intake of men (g/day) for the participants according to 
their place of work 

Hospital 
 

689 18.8±13.6  17.8–19.8 0–125  
p=0.04 

Practice 194 23.5±20.8 20.5–26.4 0–150 
  

Recommendation for alcohol intake of women (g/day) for the participants according 
to their medical specialization 

Cardiologist 
 

471 12.8±11.3 11.8–13.9 0–100  
 
p=0.35 Internist 

 
271 14.0±13.7 12.3–15.6 0–150 

GP 
 

70 11.9±8.9 9.8–14.0 0–50 

Other 84 11.9±8.2 10.2–13.7 0–50 
  

Recommendation for alcohol intake of men (g/day) for the participants according to 
their medical specialization 

Cardiologist 
 

467 19.6±16.2 18.1–21.1 0–150  
 
p=0.38 Internist 

 
266 21.1±15.5 19.2–22.9 0–125 

GP 
 

72 18.5±13.3 15.3–21.7 0–60 

Other 80 18.0±14.0 14.9–21.2 0–60 
SD, standard deviation; CI, confidence Interval; GP, general practitioner 
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DISCUSSION  

The relationship between elevated BP and alcohol consumption is well established,7 8 and the 

importance of their burden of diseases1-6 prove them as global public health priorities. 

Nevertheless, until the last fifteen years, alcohol policies were largely not supported by 

sufficient research findings.26 27 Recently, globally important public health organizations such 

as GAPA (Global Alcohol Policy Alliance)28 supported the generation of evidence-based 

recommendations on alcohol policies.28 In Europe, AMPHORA (Alcohol Measures for Public 

Health Research Alliance)29 was the first research project on alcohol from a public health 

perspective that had been co-financed by the European Commission through the Seventh 

Framework Program of Research.30 AMPHORA’s affiliated organizations from all 27 

member states aimed to generate scientific evidence about alcohol consumption and alcohol-

related harm to help cover the European policy gap.29 In its final report updated in August 

2013, AMPHORA reported that there is still a lot to be done and emphasized the need to 

identify more clearly which factors at an European level are limiting the effectivity and 

implementation of alcohol policies.31 Therefore, our efforts assessing the awareness, 

screening, and current interventions in alcohol consumption in hypertensive patients among 

European physicians are very well justified. 

Our analysis showed that European physicians also recognize a high prevalence of high BP 

and comorbid alcoholism. About 27% of the patients with hypertension have additional 

alcohol problems, as estimated by their treating physicians. Similarly, in the general 

population aged 15–64 years, 300 of 1,000 men consume 40 g of alcohol or more per day in 

Europe.32 Some aspects and practices on the management of alcohol in patients with 

hypertension observed in the current survey appear acceptable or positive. These include the 

amount of alcohol recommended by the participating physicians for both genders, which was 

below the thresholds recommended in the European guidelines.9 In addition, more than 80% 
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of the physicians reported to generally quantify the alcohol consumption of their hypertensive 

patients. The screening of alcohol consumption was, however, very poor in some important 

clinical settings: less than a third of the European physicians asked about alcohol consumption 

in cases of newly detected hypertension and less than a fifth asked in patients with very high 

BP. Moreover, even fewer (14.5% of the participating physicians) asked about alcohol 

consumption in patients with treatment-resistant hypertension. This is of major clinical 

interest, because 10–30% of patients with hypertension are considered to be resistant to 

treatment,33 34 and patients with treatment-resistant hypertension have a considerably higher 

risk for stroke, cardiovascular and kidney disease than patients with controlled hypertension, 

as shown in multiple studies.35-38 Furthermore, there is good evidence that treatment-resistant 

hypertension can also be linked to non-adherence to moderation of alcohol consumption.39-41 

Regarding the low frequency of physicians asking about alcohol consumption in newly 

detected hypertension, in patients with very high BP, and in patients with treatment resistance 

observed in our current study, we cannot exclude the possibility that some physicians 

assumed that answering “regularly” in our survey did include all of the situations mentioned 

above, although this question was read in the interview as a multiple choice question with 

possibility of more than one answer (Q12 in figure 1). Even when considering this possibility, 

only half of the interviewed physicians, and also half of the GPs, answered “regularly” to the 

question: “When do you ask about alcohol consumption in patients with hypertension?” These 

percentages of history-taking of alcohol are still unsatisfactory. 

In comparison to a similar study conducted exclusively in GPs in Europe, Rehm et al.13 noted 

that 34% of interviewed GPs reported sufficient screening of alcohol in patients with 

hypertension. However, the study design and questions are not fully comparable with the 

present report: The study by Rehm et al.,13 was based on online interviews, and the 

interviewers did not ask if GPs quantified alcohol consumption in their hypertensive patients 
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(yes/no). Instead, sufficient screening was assumed if GPs screened at least 7 out of 10 

hypertensive patients for alcohol consumption.13 In another study in GPs by Kraus et al.,42 

also conducted through an online survey, less than half of the German and European patients 

with hypertension in primary care were screened for alcohol use.42 Collectively, the findings 

by Rehm et al.13 and Kraus et al.42 are in agreement with our analysis in showing that 

screening for alcohol consumption in hypertensive patients is poor among German and 

European GPs and should be improved. 

In the current survey, a significantly greater fraction of physicians participating at the German 

meetings estimated that patients exhibit both hypertension and alcohol problems as compared 

to the participants at the European meetings. Nevertheless, a significantly greater fraction of 

physicians attending the German meetings (25.5%) did not quantify alcohol consumption in 

their hypertensive patients as compared to their European colleagues (15.7%). Accordingly, 

physicians attending the German meetings had a lower level of awareness about the class I 

level of evidence A recommendation on the moderation of alcohol consumption contained in 

the ESH/ESC Guidelines9 than their European peers.25 Similarly, Kraus et al.42 reported in 

their survey analysis, that German GPs do not consider alcohol intake as a major risk for 

hypertension.42 It is arguable that these differences between German and European physicians 

are due to a stronger cultural bond with alcohol than other European countries,43 44 which 

might obscure the perception of alcohol-related harm among German physicians.  

Among the limitations of this study, there might have been a bias towards inclusion of 

physicians who have a particular interest in the management of hypertension. In addition, the 

majority of physicians participating in the survey were hospital-based (78.5 %), although 

long-term management of hypertension is predominantly carried out in an ambulatory setting. 

Moreover, because some questions were formulated as closed questions (i.e. questions that 
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can be answered with yes/no) and answers were self-reported, social pressure might have 

shifted some results upwards and led to an overestimation in our analysis. 

In summary, European physicians recognize the high prevalence of comorbid hypertension 

and alcohol problems and some aspects of their management strategies in hypertensive 

patients regarding alcohol consumption appear adequate. In contrast, the frequency of alcohol 

history taking in cases of newly detected hypertension, in patients with very high BP, and in 

treatment-resistant hypertension is very poor. Given the clinical importance of the latter 

conditions, the current report further supports the notion that improvements of awareness 

among European physicians on moderation of alcohol intake as an important modifiable 

lifestyle factor in hypertension management are necessary.  
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Figure captions 

Figure 1. Proportion of physicians (%) answering the multiple choice question: “When do 
you ask for alcohol consumption in patients with hypertension?” 

 A. Proportion of physicians (n=986) attending the European meetings compared to the 
physicians attending the German meetings. Differences are significant *p value<0.05 

BP, blood pressure; ESC, European Society of Cardiology; ESH, European Society of Hypertension; 
DGIM, German Society of Internal Medicine; DGK, German Society of Cardiology 

B. Proportion of physicians from different medical specialities (n= 981); *Difference is 
significant p value <0.05 for GP compared to each one of the other specializations. 

 BP, blood pressure; GP, general practitioner 

 

Figure 2 Proportion of physicians (%) answering the multiple choice question: “What actions 
will you take when you diagnose someone with hypertension and alcohol consumption?”  

Differences are significant *p value ≤0.001 in case of moderate and high consumption 
alcohol consumption (n=1021 physicians) vs. alcohol dependence (n=1025 physicians); 

 GP, general practitioner 
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Figure 1. Proportion of physicians (%) answering the multiple choice question: “When do you ask for alcohol 
consumption in patients with hypertension?” A. Proportion of physicians (n=986) attending the European 

meetings compared to the physicians attending the German meetings. Differences are significant *p 

value<0.05. BP, blood pressure; ESC, European Society of Cardiology; ESH, European Society of 
Hypertension; DGIM, German Society of Internal Medicine; DGK, German Society of Cardiology. B. 

Proportion of physicians from different medical specialities (n= 981); *Difference is significant p value <0.05 
for GP compared to each one of the other specializations. BP, blood pressure; GP, general practitioner  
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Figure 2 Proportion of physicians (%) answering the multiple choice question: “What actions will you take 
when you diagnose someone with hypertension and alcohol consumption?” Differences are significant *p 
value ≤0.001 in case of moderate and high consumption alcohol consumption (n=1021 physicians) vs. 

alcohol dependence (n=1025 physicians). GP, general practitioner  
 

129x84mm (300 x 300 DPI)  

 

 

Page 24 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 24, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-022026 on 21 O

ctober 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

Moderation of alcohol intake as a recommendation in European 

hypertension management guidelines: survey on awareness, screening, and 

clinical practice among European physicians  

Laila Zaidi Touis1, Juliane Bolbrinker1, Thomas G. Riemer1, Reinhold Kreutz1  

1Charité - Universitätsmedizin Berlin, corporate member of Freie Universität Berlin, 

Humboldt-Universität zu Berlin, and Berlin Institute of Health, Institut für Klinische Pharmakologie und 

Toxikologie, Germany  

 

Corresponding author: Laila Zaidi Touis, Institut für Klinische Pharmakologie und Toxikologie, Charité – 

Universitätsmedizin Berlin, Charitéplatz 1, D-10117 Berlin, Germany  

T: +49 30 450 525 112; F: +49 30 450 7 525 112; Email: laila.zaidi-touis@charite.de 

 

Supplementary Table 1 Recommended lifestyle changes with class I evidence level A 

according to the 2013 ESH/ESC guidelines for the management of arterial hypertension [1]. 

Salt restriction to 5–6 g per day 

Moderation of alcohol consumption to no more than 20–30 g of ethanol per day in men 

and 10–20 g of ethanol per day in women 

Increased consumption of vegetables, fruits, and low-fat dairy products 

Reduction of weight to BMI of 25 kg/m2 and of waist circumference to <102 cm in men 

and <88 cm in women 

Regular exercise, i.e. at least 30 min of moderate dynamic exercise on 5 to 7 days per 

week  

Advise all smokers to quit smoking and offer assistance 

ESH, European Society of Hypertension; ESC, European Society of Cardiology; BMI, body 

mass index 

 

1. Mancia, G., et al., 2013 ESH/ESC Guidelines for the management of arterial hypertension: the 

Task Force for the management of arterial hypertension of the European Society of 

Hypertension (ESH) and of the European Society of Cardiology (ESC). J Hypertens, 2013. 

31(7): p. 1281-357. 
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Supplementary Table 2 Questionnaire items included in part one of the survey. 

Items Topic Answers 

Q1  Attended congress ESC: London, August/ September 2015  

ESH: Milan, June  2015 

DGK: Berlin, October 2015 

DGIM: Mannheim, April 2015 

 

Q2 Gender Pre-specified: female/ male 

Q3 Age category Pre-specified: 20-29 years/ 30-39/ 40-49/ 50-59/ 60 or 

older 

 

Q4 Nationality (only European meetings) Pre-specified: European citizen/ other 

Q5 Place of work Pre-specified: hospital/ practice 

Q6 Specialization Pre-specified: GP/ internist/ cardiologist/ other 

 

Q7 Membership European meetings 

Pre-specified: ESH/ ESC/ National Hypertension 

Society 

German meetings 

Pre-specified: DHL yes/ no 

Q8 How many patients have you seen with 

hypertension in the last four weeks?  

 

Insert number 

Q9 Which lifestyle changes are recommended by the 

ESH/ESC hypertension guidelines? 

 

Spontaneously answered 

Q10 Which lifestyle changes do you recommend your 

patients with hypertension? 

Spontaneously answered 

BP, blood pressure; ESC, European Society of Cardiology; ESH, European Society of 

Hypertension; DGIM, German Society of Internal Medicine; DGK, German Society of 

Cardiology; DHL, German Society of Hypertension; GP, general practitioner 
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Title and abstract 1 (a) Indicate the study�s design with a commonly used term in the title or the abstract 1, 2 

(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4 

Objectives 3 State specific objectives, including any prespecified hypotheses 5 

Methods  

Study design 4 Present key elements of study design early in the paper 5 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 

collection 

5, 6, supplementary 

page 2  

Participants 
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(a) Give the eligibility criteria, and the sources and methods of selection of participants 5 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 
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page 2 

Data sources/ 
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8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one group 
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page 2 

Bias 9 Describe any efforts to address potential sources of bias Not applicable 

Study size 10 Explain how the study size was arrived at 5 
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Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 7 

 

 

 

 

(b) Describe any methods used to examine subgroups and interactions 7  

(c) Explain how missing data were addressed 7 

(d) If applicable, describe analytical methods taking account of sampling strategy Not applicable 
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Participants 13* (a) Report numbers of individuals at each stage of study�eg numbers potentially eligible, examined for eligibility, 

confirmed eligible, included in the study, completing follow-up, and analysed 
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  (c) Consider use of a flow diagram  

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 

confounders 

8, 9  

  (b) Indicate number of participants with missing data for each variable of interest 8, 9  

Outcome data 15* Report numbers of outcome events or summary measures 9�13 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 
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9�13 

  (b) Report category boundaries when continuous variables were categorized 11�13 

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period Not applicable 
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Discussion    

Key results 18 Summarise key results with reference to study objectives 17 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 

16, 17 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

14�17 

Generalisability 21 Discuss the generalisability (external validity) of the study results 14�16 
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ABSTRACT  

Objectives: Moderation of alcohol consumption is included as a class I, level of evidence A 

recommendation in the current European guidelines for the management of hypertension. We 

investigated its awareness, and self-reported implementation among European physicians 

across different specialties and workplaces. 

Design and Setting: A cross-sectional survey study conducted in two annual German 

meetings (German Society of Cardiology and the German Society of Internal Medicine) and 

two annual European meetings (European Society of Hypertension and European Society 

Cardiology) in 2015. 

Participants: 1,064 physicians attending the European meetings were interviewed including 

52.1% cardiologists, 29.2% internists, and 8.8% general practitioners.  

Main outcome measures: Physician screening of alcohol consumption, awareness, and self- 

implementation of the recommendation of the current European guidelines about moderation 

of alcohol consumption for the management of hypertension. 

Results: Overall, 81.9% of physicians reported to generally quantify alcohol consumption in 

patients with hypertension. However, only 28.6% and 14.5% of participants reported 

screening alcohol consumption in their patients with newly detected or treatment-resistant 

hypertension. Physicians recommended a maximum alcohol intake of 13.1±11.7 g/day for 

women (95% CI 12.3 to 13.8) and 19.9±15.6 g/day for men (95% CI 18.8 to 20.9). In case of 

moderate to high alcohol consumption 10.3% would manage only hypertension without 

addressing alcohol consumption, while 3.7% of the physicians would do so in case of alcohol 

dependence (p<0.001).  

Conclusions: The average amount of alcohol intake per day recommended by European 

physicians in this survey was in agreement with the guidelines. The low number of physicians 

that screen for alcohol consumption in patients with newly detected and with treatment-

resistant hypertension indicates an important deficit in the management of hypertension.  

  

Page 2 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 24, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-022026 on 21 O

ctober 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

3 
 

ARTICLE SUMMARY “STRENGTHS AND LIMITATIONS OF THIS STUDY” 

• Identifying deficits in the management of alcohol consumption among European 

physicians attending annual scientific meetings in the field of cardiovascular or 

internal medicine indicates a need to develop better future alcohol interventions. 

• The majority of physicians participating in this survey were hospital-based (78.5%), 

although out-patient care in the ambulatory setting plays a predominate role in the 

long-term management of hypertension.     

• Answers were self-reported in a face to face interview, which might have shifted some 

results upwards and led to an overestimation in our analysis. 

KEY WORDS    

Hypertension, alcohol management, alcohol screening, survey, guidelines, guidelines 

implementation. 
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INTRODUCTION 

High blood pressure (BP) or hypertension represents a main non-communicable risk factor for 

global burden of disease.1 In 2015 the global age-standardized prevalence of raised BP was 

24.1% in men and 20.1% in women,2 affecting more than one billion subjects worldwide3 and 

thus constituting a primary health concern.3The harmful use of alcohol accounts for 5.1% of 

the global burden of disease and injury, measured in disability-adjusted life years (DALYs),4 5 

and for 3.3 million deaths every year, representing 5.9% of all deaths worldwide.5 Among the 

more than 200 diseases and injuries for which alcohol causality is well established6 we also 

find a linear relationship between elevated BP and alcohol consumption.7 8 The exact 

mechanism of alcohol induced hypertension is complex 9 and on a molecular level still largely 

unknown.9 On one hand, alcohol seems to increases the tendency to vasoconstriction due to 

an impairment of the baroreceptors10 11 and imbalance of the central nervous system 

regulation, resulting in enhanced sympathetic activity.12 In addition, alcohol consumption 

increases also cortisol levels and stimulates the renin-angiotensin-aldosterone system13. The 

chronic alcohol induced elevation of angiotensin II has been shown in rodents to directly 

cause inflammation and endothelial injury through increase of oxidative stress.14 15 This, on 

the other hand, leads to inhibition of endothelium-dependent nitric oxide production and thus 

to endothelial dysfunction with impaired vasodilation.16 17  

Accordingly, moderation of alcohol consumption to no more than 20–30 g of alcohol per day 

in men and 10–20 g of  alcohol per day in women was one of the six recommended lifestyle 

changes in the current European Society of Hypertension (ESH) and European Society of 

Cardiology (ESC) guidelines for the management of arterial hypertension18 (supplementary 

table 1). While not done in the previous edition in 2007 and its reappraisal in 2009, the last 

available guidelines (2013) graded the strength of this six recommended lifestyle changes for 

the first time with a class I evidence level A. 

Currently, BP control rates in treated hypertensive patients across Europe are insufficient, 

with less than 50% of the patients achieving BP goals,19-21 and alcohol seems to be the least 

intervened factor in the management of hypertension.22-24 According to the latest World 

Health Organization status report on alcohol and health,6 the amount of alcohol consumed in 

the European Region is almost twice the worlds average.6 Thus, efforts aiming to improve BP 

control, specifically through interventions in the management of alcohol consumption, are 

justified. Furthermore, the impact of screening and brief interventions for alcohol use in 

primary care have been proven positive in many European projects,25 26 such as the PHEPA 
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(Primary Health Care European Project on Alcohol)27 and the ODHIN (Optimizing Delivery 

of Health Care).28 29 

Against this background, we conducted a survey to investigate, by European physicians 

across different specialties and workplaces, screening of alcohol consumption, awareness, and 

self- implementation of the recommendation to moderate alcohol consumption in their 

hypertensive patients.  

  

METHODS 

The survey collected data during four annual congresses between April and October of 2015. 

Two of the meetings were German (meeting of the German Society of Cardiology [DGK]30 

and the German Society of Internal Medicine [DGIM]31), and two were European (ESH32 and 

ESC33). Attending physicians willing to participate were interviewed in German in the two 

German meetings and in English at the two European meetings. The complete questionnaire 

consisted of two parts; the first containing ten (supplementary table 2), and the second six 

questions (table 1), respectively. Basic demographic data of the participants as well as 

awareness and implementation of the six recommended life style changes in the 2013 

ESH/ESC guidelines18 into clinical practice were assessed through part one (supplementary 

table 2); the results are reported elsewhere.34 Part two of the survey included six questions 

(table 1), which focused exclusively on the awareness and implementation of the European 

physicians regarding the role of moderation of alcohol intake in the management of their 

hypertensive patients.  

Throughout the manuscript we expressed all measures using consistently grams of alcohol to 

report amounts of ethyl alcohol (ethanol). According to the UK Chief Medical Officers35, a 

unit of alcohol contains eight grams of pure alcohol.35 

 

Patient and Public Involvement 

No patients were involved in this study.  
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Table 1 Questionnaire items included in this study (corresponding to part two of the original survey). 

Items Topic Answers 

Q11 Do you quantify alcohol consumption in your patients 

with hypertension?   

Yes/No 

Q12 When do you ask for alcohol consumption in patients 

with hypertension? (multiple answers possible) 

 

-In patients with newly detected hypertension 

-In patients with hypertension and very high pressure 

-In patients with treatment resistant hypertension 

-Other: Please specify (free text answers were sorted 

among others in categories like “Rarely-never”/ 

“Always-regularly” for further analysis) 

 

Q13 What actions will you take when you diagnose someone 

with hypertension and moderate or high alcohol 

consumption? (no alcohol dependence: asked in the next 

question) 

 

-Manage and treat both problems yourself 

-Manage only hypertension 

-Manage only hypertension and refer to a general 

practitioner for the management of alcohol problems 

-Manage only hypertension and refer to specialist care 

for alcohol problems 

-Other (specify) 

 

Q14 What actions will you take when you diagnose someone 

with both alcohol dependence and hypertension?  

-Manage and treat both problems yourself 

-Manage only hypertension-Manage only hypertension 

and refer to a general practitioner for management 

alcohol problems 

-Manage only hypertension and refer to specialist care 

for alcohol problems 

-Other (specify) 

Q15 Which maximum amount of alcohol in g/day do you 

advise your female/ male patients with hypertension? 

Insert number, spontaneously answered 

Q16 How many of your hypertension patients have 

additional alcohol problems [in %]? 

Insert number, spontaneously answered 
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Statistical analysis 

Data were analysed with SPSS software (IBM SPSS Statistics 24). The number of responses 

available for each questionnaire item is reported, and relative frequencies are given as 

adjusted percentages excluding missing values. For each variable of interest comparisons 

within the following subgroup categories were performed: meeting (European: ESH/ESC vs. 

German: DGK/DGIM), place of work (hospital vs. practice), medical specialization (GP vs. 

cardiologists vs. internists vs. other specializations).  For comparison between categorical 

variables chi-square test analyses were performed. For continuous variables, t-test or one-way 

ANOVA with Bonferroni post-hoc correction for multiple comparisons were applied. A two-

sided p value <0.05 was considered statistically significant.  

 

RESULTS 

The characteristics of the participating physicians are given in table 2. Overall, 1,064 

physicians (37.4% female) took part in the survey (806 at the European and 258 at the 

German meetings, respectively). About 20% of the asked physicians, were not willing to 

participate in the survey. The participants were predominantly cardiologists (52.1%) and 

internists (29.2%), while 8.8% were general practitioners (GPs); and 78.5% of all physicians 

were hospital-based.  
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Table 2 Characteristics of participating physicians 

 

All meetings 

n=1,064 

European meetings 

ESC/ESH 2015 

n=806 (75.8%) 

German meetings 

DGIM/DGK 2015 

n=258 (24.2%) 

Sex    

Women 396 (37.4%) 281 (35.0%) 115 (44.6%) 

Men 664 (62.6%) 521 (65.0%) 143 (55.4%) 

Missing data 4 4 0 

Age category     

20-29 years  89 (8.4%) 76 (9.5%) 13 (5%) 

30-39 261 (24.6%) 205 (25.6%) 56 (21.7%) 

40-49 310 (29.3%) 235 (29.3%) 75 (29.1%) 

50-59 274 (25.9%) 196 (24.5%) 78 (30.2%) 

60 years or older 125 (11.8%) 89 (11.1%) 36 (13.9%) 

Missing data 5 5 0 

Nationality    

European countries  1004 (94.8%) 746 (93.1%) 258 (100%) 

Non-European countries 55 (5.2%) 55 (6.9%) 0 

Missing data 5 5 0 

Place of work    

Practice 226 (21.5%) 130 (16.4%) 96 (37.4%) 

Hospital 824 (78.5%) 663 (83.6%) 161 (62.6%) 

Missing data 14 13 1 

Specialization    

General practitioner 93 (8.8%) 81 (10.1%) 12 (4.7%) 

Cardiologist 551 (52.1%) 443 (55.3%) 108 (42.2%) 
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Internist 308 (29.1%) 200 (25.0%) 108(42.2%) 

Other specialization 105 (9.9%) 77 (9.6%) 28 (10.9%) 

Missing data 7 5 2 

Membership    

ESH and/ or ESC 494 (60.4%) 494 (87.9%) NA 

Membership in the DHL 24 (2.9%) NA 24 (9.4%) 

No ESH/ ESC or DHL 

membership 
300 (36.7%) 68 (12.1%) 232 (90.6%) 

Membership total 518 (63.3%) NA NA 

Missing data 246 NA 2  

Numbers and percentages refer to total responses available for each item; relative frequencies are 

reported as adjusted percentages excluding missing values. 

ESC, European Society of Cardiology; ESH, European Society of Hypertension; DGIM, German 

Society of Internal Medicine; DGK, German Society of Cardiology; DHL, German Society of 

Hypertension; NA, not applicable 

 

Estimating proportion of hypertensive patients with additional alcohol problems 

Participating physicians (n=946) estimated that 18.0%±15.9% (range: 0–95%) of their 

patients with hypertension have additional alcohol problems. Higher percentages were 

estimated by physicians attending the German meetings compared to their colleagues 

attending the European meetings (22.3% vs. 16.8%; p<0.001). By their own estimates, 

physicians working in a practice reported that significantly higher rates of hypertensive 

patients have additional alcohol problems compared to their hospital-based colleagues 

(estimated 21.4% patients visiting a practice have additional alcohol problems vs. estimated 

17.2% in hospital; p<0.05). Concerning different medical specializations, GPs estimated that 

a significantly higher percentage of their hypertensive patients (27%, p<0.001) are affected by 

additional alcohol problems compared to cardiologists (16.7%), internists (18.4%), or 

physicians from other specializations (16.9%).  

   

Quantification of alcohol consumption 

Overall, 81.9% of participating physicians (n=1,028) responded “yes” to the question “Do 

you quantify alcohol consumption in your patients with hypertension?” (Q11, table 1). 
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Physicians attending the German meetings quantified the alcohol consumption of their 

hypertensive patients significantly less often than the attendees of the European meetings 

(74.5% vs. 84.3%; p<0.001). The frequencies for quantification of alcohol consumption did 

not show any statistically significant association according to place of work or specialization 

of physicians (data not shown).  

 

Screening of alcohol consumption in different clinical settings 

In the Survey, 986 physicians responded to the question “When do you ask for alcohol 

consumption in patients with hypertension?” (figure 1A). Screening of alcohol consumption 

took place primarily in the context of newly detected hypertension (28.6%) rather than in 

patients with hypertension and very high BP (17.5%) or in patients with treatment-resistant 

hypertension (14.5%). Free-text answers were additionally sorted and classified into “Rarely-

never” and “Always-regularly”. Overall, 55.2% of the respondent physicians reported 

quantifying regularly alcohol consumption in their hypertensive patients. When responses of 

the attendees at the European and German meetings were compared, significantly more 

physicians attending the European meetings reported asking about alcohol consumption their 

hypertensive patients regularly (68.8% vs. 10.8%; p<0.001; figure 1A). 

GPs asked significantly more often (42.5%) than internists (28.2%), cardiologists (26.8%), or 

physicians from other medical specializations (25.8%; all p<0.05) about alcohol consumption 

in patients with newly detected hypertension. Similar differences between GPs and physicians 

from other specialties were observed regarding screening of alcohol consumption in patients 

with very high BP as well as in patients with treatment-resistant hypertension (figure 1B). 

 

Self-reported management or referral of hypertensive patients for the treatment of 

hypertension and/or alcohol problems  

In patients with both hypertension and moderate to high alcohol consumption, 52% of the 

responding physicians (n=1,021) would treat and manage both conditions by themselves and 

10.3% would manage only hypertension without taking further action. In case of alcohol 

dependence, 13.8% would treat both hypertension and alcohol dependence, while 3.7% would 

treat only hypertension without taking further action, and 64.1% would only treat 

hypertension and refer the patient to a specialist for the management of alcohol dependence 

(p<0.001). These differences are shown in figure 2. 

In patients with moderate or high alcohol consumption but without alcohol dependence, 

58.9% of the internists reported managing both hypertension and alcohol problems 
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significantly more as compared to cardiologists (49.2%) and other specialists (44%; p<0.001). 

Differences between internists and GPs were not statistically significant (58.9% vs. 52.8%; 

p>0.05). In addition, physicians working in a practice were significantly more likely to 

manage both hypertension and the alcohol problems themselves, than their colleagues 

working in a hospital (59.1% vs. 50.3%; p<0.05). Physicians attending the German meetings 

reported managing both alcohol dependence and hypertension significantly more than their 

colleagues attending the European meetings (14.7% vs. 10.9%; p<0.001).  

 

Maximum amount of alcohol per day recommended  

Physicians reported to recommend a maximum alcohol intake of 13.1±11.7 g/day for women 

(n=901 reporting physicians; 95% CI 12.3 to 13.8; range: 0–150) and 19.9±15.6 g/day for 

men (n=884 reporting physicians; 95% CI 18.8 to 20.9; range: 0–150).  

For men, overall, 43% of physicians recommended less than 20g alcohol intake/day, 44% 

recommended between 20 and 30g/day, and 13% recommended more than 30g/day. In their 

recommendations for women, 21% recommended less than 10g/day, 71% recommended 10-

20g/day women, and 8% recommended more than 20g/per day women 

Physicians attending the German meetings were significantly more tolerant with their 

recommendations of the maximum amount of alcohol per day for women and men than their 

colleagues attending the European meetings (15.8±9.4 g/day vs. 12.1±12.2 g/day for women 

and 28.3±17.5 g/day vs. 16.9±13.7 g/day for men; p<0.001). Physicians working in a practice 

were consistently more tolerant than hospital-based physicians in their recommended 

maximum alcohol intake for men (23.5±20.8 g/day vs. 18.8±13.6 g/day; p<0.05), but not for 

women (14.7±15.0 g/day vs. 12.6±10.5g/day; p>0.05). Significant differences were not 

observed for the alcohol intake of men or women between physicians belonging to different 

medical specializations (table 3).  
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Table 3 Recommendation for Alcohol intake of participating physicians 

 N participating 

physicians 

 

Mean±SD 95% CI Range p value 

  

Recommendation for alcohol intake of women (g/day) from participants of the 

different congresses 

German 

meetings 

 

231 15.8±9.4  14.6–17.0  

 

0–50  

 

p<0.001 

European 

meetings 

669 12.1±12.2  11.2–13.0  

 

0–150 

  

Recommendation for alcohol intake of men (g/day) from participants of the different 

congresses 

German 

meetings 

 

227 28.3±17.5  26.0–30.6 0–100 

p<0.001 

European 

meetings 

662 16.9±13.7  15.9–18.0 0–150 

  

Recommendation for alcohol intake of women (g/day) for the participants according 

to their place of work 

Hospital 

 

697 12.6±10.5  11.8–13.4 0–150  

p=0.07 

Practice 197 14.7±15.0  12.5–16.8 0–100 

  

Recommendation for alcohol intake of men (g/day) for the participants according to 

their place of work 

Hospital 

 

689 18.8±13.6  17.8–19.8 0–125  

p=0.04 

Practice 194 23.5±20.8 20.5–26.4 0–150 

  

Recommendation for alcohol intake of women (g/day) for the participants according 

to their medical specialization 

Cardiologist 471 12.8±11.3 11.8–13.9 0–100  
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p=0.35 Internist 

 

271 14.0±13.7 12.3–15.6 0–150 

GP 

 

70 11.9±8.9 9.8–14.0 0–50 

Other 84 11.9±8.2 10.2–13.7 0–50 

  

Recommendation for alcohol intake of men (g/day) for the participants according to 

their medical specialization 

Cardiologist 

 

467 19.6±16.2 18.1–21.1 0–150  

 

p=0.38 Internist 

 

266 21.1±15.5 19.2–22.9 0–125 

GP 

 

72 18.5±13.3 15.3–21.7 0–60 

Other 80 18.0±14.0 14.9–21.2 0–60 

SD, standard deviation; CI, confidence Interval; GP, general practitioner 

  

Page 13 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 24, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-022026 on 21 O

ctober 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

14 
 

DISCUSSION  

The relationship between elevated BP and alcohol consumption is well established,7 8 and the 

importance of their burden of diseases1-6 36, prove them as global public health priorities. 

Consequently, alcohol consumption and raised blood pressure are key parts of the WHO goals 

to reduce NCD global non-communicable diseases (NCD)  mortality by 25% by 2025.6 

According to a review and meta-analysis by Roerecke et.al,8 moderation of alcohol 

consumption can reduce blood pressure in a dose-dependent manner in people drinking more 

than 24 grams of pure alcohol per day. 8 Furthermore, this reduction was shown to be similar 

to that of other lifestyle changes,8 such as regular exercise37 or  reduction of weight.38 

Lifestyle changes can reduce or eliminate the need for antihypertensive medication in 

hypertensive patients 39-41, as and their BP lowering effects can be comparable to those effects 

achieved by drug monotherapy 39 40. Nevertheless, even if elevated BP and harmful alcohol 

consumption are preventable public health priorities,  until the last fifteen years, alcohol 

policies were largely not supported by sufficient research findings.42 43 Recently, globally 

important public health organizations such as GAPA (Global Alcohol Policy Alliance)44 

supported the generation of evidence-based recommendations on alcohol policies.44 In 

Europe, AMPHORA (Alcohol Measures for Public Health Research Alliance)45 was the first 

research project on alcohol from a public health perspective that had been co-financed by the 

European Commission through the Seventh Framework Program of Research.46 

AMPHORA’s affiliated organizations from all 27 member states aimed to generate scientific 

evidence about alcohol consumption and alcohol-related harm to help cover the European 

policy gap.45 In its final report updated in August 2013, AMPHORA reported that there is still 

a lot to be done and emphasized the need to identify more clearly which factors on a European 

level are limiting the effectiveness and implementation of alcohol policies.47 Therefore, our 

efforts assessing the awareness, screening, and current interventions in alcohol consumption 

in hypertensive patients among European physicians are very well justified. 

Our analysis showed that European physicians also recognized a high prevalence of high BP 

and comorbid alcoholism. About 27% of the patients with hypertension have additional 

alcohol problems, as estimated by their treating physicians. Similarly, in the general 

population aged 15–64 years, 300 of 1,000 men consume 40 g of alcohol or more per day in 

Europe.48 Some aspects and practices on the management of alcohol in patients with 

hypertension observed in the current survey appear acceptable or positive. These include the 

amount of alcohol recommended by the participating physicians for both genders, which was 

below the thresholds recommended in the European guidelines.18 In addition, more than 80% 
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of the physicians reported to generally quantify the alcohol consumption of their hypertensive 

patients. The screening of alcohol consumption was, however, very poor in some important 

clinical settings. less than a third of the European physicians asked about alcohol consumption 

in cases of newly detected hypertension and less than a fifth asked in patients with very high 

BP. Moreover, even fewer (14.5% of the participating physicians) asked patients with 

treatment-resistant hypertension about alcohol consumption. This result is of major clinical 

interest, because 10–30% of patients with hypertension are considered to be resistant to 

treatment,49 50 and patients with treatment-resistant hypertension have a considerably higher 

risk for stroke, cardiovascular and kidney disease than patients with controlled hypertension, 

as shown in multiple studies.51-54 Furthermore, there is good evidence that treatment-resistant 

hypertension can also be linked to non-adherence to moderation of alcohol consumption.55-57 

Regarding the low number of physicians asking about alcohol consumption in newly detected 

hypertension, in patients with very high BP, and in patients with treatment resistance 

observed in our current study, we cannot exclude the possibility that some physicians 

assumed that answering “regularly” in our survey did include all of the situations mentioned 

above, although this question was read in the interview as a multiple choice question with the 

possibility of more than one answer (Q12 in figure 1). Moreover, even considering this 

possibility, only half of the interviewed physicians, and also half of the GPs, answered 

“regularly” to the question: “When do you ask about alcohol consumption in patients with 

hypertension?” These percentages of alcohol screening are still unsatisfactory. 

In comparison to a similar study conducted exclusively in GPs in Europe, Rehm et al.22 noted 

that 34% of interviewed GPs reported sufficient screening of alcohol in patients with 

hypertension. However, the study design and questions are not fully comparable with the 

present report: The study by Rehm et al.,22 was based on online questionnaires, and the 

interviewers did not ask if GPs quantified alcohol consumption in their hypertensive patients 

(yes/no). Instead, sufficient screening was assumed if GPs screened at least 7 out of 10 

hypertensive patients for alcohol consumption.22 In another part of the same study, published 

separately by Kraus et al.,58 less than half of the German and European patients with 

hypertension in primary care were screened for alcohol use.58 Collectively, the findings by 

Rehm et al.
22 and Kraus et al.58 are in agreement with our analysis concluding that screening 

for alcohol consumption in hypertensive patients is poor among German and European GPs 

and should be improved. 
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In the current survey, a significantly greater fraction of physicians participating in the German 

meetings estimated that their patients exhibit both hypertension and alcohol problems 

compared to the participants at the European meetings. Nevertheless, a significantly greater 

fraction of physicians attending the German meetings (25.5%) did not quantify alcohol 

consumption in their hypertensive patients as compared to their colleagues attending the 

European meetings (15.7%). Accordingly, physicians attending the German meetings had  

lower awareness of the class I level of evidence A recommendation on the moderation of 

alcohol consumption contained in the ESH/ESC Guidelines18 than their peers attending the 

European meetings.34 Similarly, Kraus et al.58 reported in their survey analysis, that German 

GPs do not consider alcohol intake as a major risk for hypertension58 and their screening rates 

were slightly lower than the European average.58 It is arguable that these differences between 

German and European physicians are due to a stronger cultural bond with alcohol than other 

European countries,59 60 which might obscure the perception of alcohol-related harm among 

German physicians.  

The deficits identified in this study, are worth overcoming, as alcohol screening and brief 

intervention have showed positive results in many European projects.25 27 28 Lack of resources, 

training, and support from management, as well as workload26, have been described as 

barriers  to the adoption of screening and brief intervention.26 We believe in the importance of 

finding economically sustainable ways of working against these barriers with the objective of 

systematizing alcohol interventions. Future research should serve as a valuable feedback 

measuring the effects and extend of such implementation.   

Among the limitations of this study, there might have been a bias towards inclusion of 

physicians who have a particular interest in the management of hypertension. In addition, 

reasons for non-participation were not recorded in our study. Also, while we recorded the 

nationality of the participating physicians, country of practice was not assessed in our survey. 

During the conduction of the survey, participants who volunteered to participate in the survey 

were informed by the interviewers before the start of the interview that only one participation 

was allowed. As participation in the survey was voluntary with anonymized data collection, 

we cannot exclude the possibility, although deemed very unlikely, of intentional or 

unintentional multiple participations.  The implementation of standardized assessment of 

alcohol intake, like AUDIT-C (Alcohol Use Disorders Identification Test),61 or SADQ 

(Severity of Alcohol Dependence Questionnaire),62 or other available screening instruments, 

as well as how physicians assess and diagnose alcohol dependence, were not recorded in our 
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study. Furthermore, the majority of physicians participating in the survey were hospital-based 

(78.5 %), although long-term management of hypertension is predominantly carried out in an 

ambulatory setting. Moreover, because some questions were formulated as closed questions 

(i.e. questions that can be answered with yes/no) and answers were self-reported, social 

pressure might have shifted some results upwards and led to an overestimation in our 

analysis.  

In summary, European physicians recognize the high prevalence of comorbid hypertension 

and harmful alcohol consumption.  In addition, some aspects of their management strategies 

in hypertensive patients regarding alcohol consumption appear adequate. In contrast, alcohol 

consumption screening in cases of newly detected hypertension, in patients with very high 

BP, and in treatment-resistant hypertension is very poor. Given the clinical importance of the 

latter conditions, the current report further supports the notion that improvements of 

awareness among European physicians on moderation of alcohol intake as an important 

modifiable lifestyle factor in hypertension management are necessary.  
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Figure captions 

Figure 1. Proportion of physicians (%) answering the multiple choice question: “When do 

you ask for alcohol consumption in patients with hypertension?” 

 A. Proportion of physicians (n=986) attending the European meetings compared to the 

physicians attending the German meetings. Differences are significant *p value<0.05 

BP, blood pressure; ESC, European Society of Cardiology; ESH, European Society of Hypertension; 

DGIM, German Society of Internal Medicine; DGK, German Society of Cardiology 

B. Proportion of physicians from different medical specialities (n= 981); *Difference is 

significant p value <0.05 for GP compared to each one of the other specializations. 

 BP, blood pressure; GP, general practitioner 

 

Figure 2 Proportion of physicians (%) answering the multiple choice question: “What actions 

will you take when you diagnose someone with hypertension and alcohol consumption?”  

Differences are significant *p value ≤0.001 in case of moderate and high consumption 

alcohol consumption (n=1021 physicians) vs. alcohol dependence (n=1025 physicians); 

 GP, general practitioner 
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Figure 1. Proportion of physicians (%) answering the multiple choice question: “When do you ask for alcohol 
consumption in patients with hypertension?” A. Proportion of physicians (n=986) attending the European 

meetings compared to the physicians attending the German meetings. Differences are significant *p 
value<0.05. BP, blood pressure; ESC, European Society of Cardiology; ESH, European Society of 
Hypertension; DGIM, German Society of Internal Medicine; DGK, German Society of Cardiology. B. 

Proportion of physicians from different medical specialities (n= 981); *Difference is significant p value <0.05 
for GP compared to each one of the other specializations. BP, blood pressure; GP, general practitioner  
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Figure 2 Proportion of physicians (%) answering the multiple choice question: “What actions will you take 
when you diagnose someone with hypertension and alcohol consumption?” Differences are significant *p 
value ≤0.001 in case of moderate and high consumption alcohol consumption (n=1021 physicians) vs. 

alcohol dependence (n=1025 physicians). GP, general practitioner  
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Supplementary Table 1 Recommended lifestyle changes with class I evidence level A 

according to the 2013 ESH/ESC guidelines for the management of arterial hypertension [1]. 

Salt restriction to 5–6 g per day 

Moderation of alcohol consumption to no more than 20–30 g of ethanol per day in men 

and 10–20 g of ethanol per day in women 

Increased consumption of vegetables, fruits, and low-fat dairy products 

Reduction of weight to BMI of 25 kg/m2 and of waist circumference to <102 cm in men 

and <88 cm in women 

Regular exercise, i.e. at least 30 min of moderate dynamic exercise on 5 to 7 days per 

week  

Advise all smokers to quit smoking and offer assistance 

ESH, European Society of Hypertension; ESC, European Society of Cardiology; BMI, body 

mass index 

 

1. Mancia, G., et al., 2013 ESH/ESC Guidelines for the management of arterial hypertension: the 

Task Force for the management of arterial hypertension of the European Society of 

Hypertension (ESH) and of the European Society of Cardiology (ESC). J Hypertens, 2013. 

31(7): p. 1281-357. 
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Supplementary Table 2 Questionnaire items included in part one of the survey. 

Items Topic Answers 

Q1  Attended congress ESC: London, August/ September 2015  

ESH: Milan, June  2015 

DGK: Berlin, October 2015 

DGIM: Mannheim, April 2015 

 

Q2 Gender Pre-specified: female/ male 

Q3 Age category Pre-specified: 20-29 years/ 30-39/ 40-49/ 50-59/ 60 or 

older 

 

Q4 Nationality (only European meetings) Pre-specified: European citizen/ other 

Q5 Place of work Pre-specified: hospital/ practice 

Q6 Specialization Pre-specified: GP/ internist/ cardiologist/ other 

 

Q7 Membership European meetings 

Pre-specified: ESH/ ESC/ National Hypertension 

Society 

German meetings 

Pre-specified: DHL yes/ no 

Q8 How many patients have you seen with 

hypertension in the last four weeks?  

 

Insert number 

Q9 Which lifestyle changes are recommended by the 

ESH/ESC hypertension guidelines? 

 

Spontaneously answered 

Q10 Which lifestyle changes do you recommend your 

patients with hypertension? 

Spontaneously answered 

BP, blood pressure; ESC, European Society of Cardiology; ESH, European Society of 

Hypertension; DGIM, German Society of Internal Medicine; DGK, German Society of 

Cardiology; DHL, German Society of Hypertension; GP, general practitioner 
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  STROBE 2007 (v4) Statement�Checklist of items that should be included in reports of cross-sectional studies 

 

Section/Topic Item 

# 
Recommendation Reported on page # 

Title and abstract 1 (a) Indicate the study�s design with a commonly used term in the title or the abstract 1, 2 

(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4 

Objectives 3 State specific objectives, including any prespecified hypotheses 5 

Methods  

Study design 4 Present key elements of study design early in the paper 5 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 

collection 

5, 6, supplementary 

page 2  

Participants 

 

6 

 

(a) Give the eligibility criteria, and the sources and methods of selection of participants 5 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 
5, 6, supplementary 

page 2 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one group 

5, 6 , supplementary 

page 2 

Bias 9 Describe any efforts to address potential sources of bias Not applicable 

Study size 10 Explain how the study size was arrived at 5 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 

why 

7 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 7 

 

 

 

 

(b) Describe any methods used to examine subgroups and interactions 7  

(c) Explain how missing data were addressed 7 

(d) If applicable, describe analytical methods taking account of sampling strategy Not applicable 
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(e) Describe any sensitivity analyses Not applicable 

Results    

Participants 13* (a) Report numbers of individuals at each stage of study�eg numbers potentially eligible, examined for eligibility, 

confirmed eligible, included in the study, completing follow-up, and analysed 

8�13 

  (b) Give reasons for non-participation at each stage Not applicable: 

voluntary survey.  

  (c) Consider use of a flow diagram  

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 

confounders 

8, 9  

  (b) Indicate number of participants with missing data for each variable of interest 8, 9  

Outcome data 15* Report numbers of outcome events or summary measures 9�13 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and why they were included 

9�13 

  (b) Report category boundaries when continuous variables were categorized 11�13 

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period Not applicable 

Other analyses 17 Report other analyses done�eg analyses of subgroups and interactions, and sensitivity analyses 9�13 

Discussion    

Key results 18 Summarise key results with reference to study objectives 17 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 

16, 17 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

14�17 

Generalisability 21 Discuss the generalisability (external validity) of the study results 14�16 

Other information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 

which the present article is based 

18 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies. 
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Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 
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