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Abstract
Objectives - To improve blood pressure

control among hypertensive (>140/
90 mmHg) excessive alcohol drinkers.
Design - Fourteen worksite physicians
were randomised into an intervention
group and a control group. The in-
tervention was based on training the
worksite physicians and follow up of those
hypertensive subjects defined as excessive
drinkers. Follow up was based on self
monitoring of alcohol consumption by the
subject, in view of the results of their
gamma glutamyl transferase (GGT) ac-

tivity determination.
Setting - Fourteen workplaces in France -

mainly in the industrial sector.
Subjects - Altogether 15 301 subjects were

screened by the 14 physicians: 129 of these
were included in the study.
Main outcome measures - This was the
difference between the initial systolic blood
pressure (SBP) and the SBP one year later
(ABP). Secondary criteria were the
difference between the initial and final dia-
stolic blood pressure (ADBP) and ABP
at two years; antihypertensive treatment;
stated alcohol consumption (AAC); AGGT;
and body mass index (ABMI).
Results - The decrease in SBP levels was
significantly larger in the intervention
group than in the control group: at one

year, ASBP values were -11.9
(15-6) mmHg and -4-6 (13.8) respectively
(p<O0OS). This benefit was still observed
after two years of follow up (- 13-8
(17.4) numHg v -7 5 (14.2) mmHg (p<0.05)).
No difference was observed in DBP. The
percentage of treated subjects did not
differ between groups. At one year, AAC
was larger in the intervention group (-28
(5.2) Uid) than in the control group (-1-6
(3.4) (p<0-1)). AGGT and ABMI did not
differ between the two groups. A weak
positive correlation was observed between
AAC and ASBP (r=0-16).
Conclusions - An intervention aimed at

the hypertensive excessive drinkers in a

working population was found to be effect-
ive in reducing SBP on a long term basis
(two years). The mechanisms ofreduction
in alcohol consumption and improved
drug compliance cannot be ascertained in
this pragmatic study. From a public health
point of view, reducing the excess cardio-
vascular risk among a "hard to reach"
population seems feasible with a strategy

specifically designed for this high risk
group.

(J7 Epidemiol Conmmunity Health 1995;49:610-616)

A protective effect of alcohol consumption -

particularly wine - on cardiovascular disease
has been reported in many studies.' However,
this effect was observed for moderate daily
intakes. In contrast, high consumption is as-
sociated with a high incidence of coronary heart
diseases, cerebral haemorrhage, and increased
total mortality.24 High blood pressure (BP)
partly accounts for these results. Alcohol con-
sumption has been shown to be a risk factor
for high Bp,5-8 an effect which is reversible.9-l'3
In addition, BP control and compliance with
antihypertensive treatment were shown to
be low in this group of heavy alcohol
consumers.8 14'5 In France, mortality from
cardiovascular diseases on one hand and al-
cohol related diseases on the other hand, is
highly correlated. For instance, cerebrovascular
and alcohol related mortality rates were 767
and 2160/million inhabitants aged 35 to 64
years among rural workers in Brittany com-
pared with values of 46 and 98 respectively
among executives in Champagne.'6 These data
suggest that cardiovascular health im-
provement might be expected from strategies
aimed at groups in the population characterised
by high alcohol intakes. In a recent review,
Ockene noted that despite their unusually high
incidence of poor health behaviours, research
examining treatment options in populations of
alcohol abusers has not been done.'7 There
is a well known relationship between alcohol
consumption and BP. -13 Whether reducing al-
cohol intake on a long term basis is associated
with a decrease in BP is not documented.
We therefore undertook a study to test the
hypothesis that an intervention at the worksite
might improve BP control in a group of ex-
cessive alcohol drinkers. The basis of this in-
tervention was to promote a reduction in
alcohol intake among hypertensive subjects.
This study was designed on an intention to
treat basis, since heavy drinkers are unlikely to
participate in preventive activities. Assessing
the effectiveness on the whole population of
drinkers and not only among volunteers was
thus considered as an important issue.

Methods
GENERAL DESIGN
The study was a randomised trial, comparing
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an intervention and a control group. The units
of randomisation were the worksite physicians.
Each one was in charge of one or several com-
panies. They were allocated to either group
after they had given consent and both the
managers and the personnel of the companies
to be included had agreed. In France, an annual
medical examination by the worksite physician
is mandatory. At this visit, each physician in-
cluded any subject who met the criteria for the
study and gathered the data. The main outcome
measure was the difference in BP between the
base line at inclusion and after one year of
follow up (ABP). This difference after two years
of folllow up was a secondary end point of
the study. The other secondary criteria were
the difference between initial and final r glut-
amyltransferase (GGT) activities (AGGT),
alcohol consumption (AAC) as stated by the
subject, body mass index (ABMI), the per-
centage of subjects currently taking anti-
hypertensive treatment, and the frequency and
length of work absenteeism for illness or ac-
cidents.

INCLUSION OF WORKSITE PHYSICIANS
These were recruited on a voluntary basis
through professional networks. If they agreed
to participate, they had to explain the study to
the committees of the companies to be in-
cluded. These committees (CHSCT: Comites
d'Hygiene, de S&curite et des Conditions de
Travail) are composed of the representatives of
the personnel and of the managerial staff. They
deal with safety of working conditions, and
health problems. Worksite physicians were ran-
domised only after securing the agreement of
these committees. In each group, the physicians
included every eligible subject in the study.
After randomisation, both groups of physicians
received a training session on BP measurement.
A written protocol was given to each physician
describing the criteria for inclusion and col-
lection of data in both groups, as well as the
intervention in the intervention group. As far
as BP was concerned, in both groups, a letter
was sent by the worksite physician to the sub-
ject's doctor, reporting the BP measurement
results. If necessary, subjects with no general
practitioner were advised to make an ap-
pointment with a doctor or at the hospital.

INCLUSION OF THE INDIVIDUALS
To be eligible, a subject had to fulfil two con-
ditions - to be hypertensive and an excessive
drinker. At the first screening visit, subjects
were temporarily included if their BP was over
140/90 mmHg (mean ofthe two measurements
at each visit), whether or not they were cur-
rently on antihypertensive treatment. Their
GGT value was requested for a second meeting.
At the second visit, one month later, these
subjects were definitely included in the study
if (1) their BP still fulfilled the same criteria
using a random-zero (RZ) sphygmomanometer
(Hawksley and Sons, Lancing, Sussex) and (2)
if, additionally, the GGT value was over 1-5
times the upper limit ofthe normal range for the

laboratory. Any subject temporarily included
after the first visit who did not attend the
second visit, was assumed to be an excessive
drinker and was thus definitely included in the
study. For the first six enrolled physicians (three
in each group), the BP threshold for inclusion
was 160/95 mmHg. It was decided to lower the
level of this entry criterion to increase the
number of subjects recruited. A threshold of
>140/90 mmHg was defined since the in-
tervention was based on a non-pharmacological
approach. 8 BP was measured twice during
each visit, before and after the interview, at the
right arm, in the sitting position after a 10
minute rest. The diastolic BP was defined as
the Korotkoff's phase V. A bladder designed
for the obese was used for each subject.'9 AC
was not used as an entry criteria. The stated
average consumption of the previous month
was recorded, however, assuming that one unit
is the alcohol content of a glass of beer, wine
or spirit (approximately 12 g alcohol - given
the different sizes of the glasses used for the
different beverages).21
The criteria for exclusion were the following:

planned departure or retirement in the next
two years; diagnosis ofsecondary hypertension;
severe liver disease (cirrhosis, alcoholic hep-
atitis, or alcohol related haemorrhage); a high
GGT not related to alcohol (liver or pancreas
tumour, chronic hepatitis, current use of oral
contraceptive pill, treatment with clofibrate,
barbiturics, antidepressants, anticoagulants).
At the end of the follow up period, one year
later, during the annual medical examination,
BP was measured with a RZ manometer and
the GGT was checked in the same laboratory
that had done the original measurement. All
subjects were informed that they were par-
ticipating in a study that had been approved
by the Commission Nationale Informatique et
Libertes (CNIL).

INTERVENTION
The intervention was directed at both the
worksite physicians and the patients. In the
intervention group, training sessions for the
physicians were organised before the study be-
gan and, one, three and six months afterwards.
Specialists in alcohol related diseases, a con-
sultant in legal and social aspects of alcohol at
the workplace, and a psychiatrist also attended
these sessions. Sharing of experiences between
the physicians was an important part of these
meetings. As far as the subjects were concerned,
they were invited to visit the worksite physician
after one, three, six, and 18 months, and on
each occasion to bring the result of their GGT
determination. The frequency and dates of
these visits were strictly standardised and mon-
itored, as was the performance of a GGT test.
The relationship between the physician and the
subject was standardised as much as possible.
The subject was encouraged to find for himself
the level of alcohol consumption which would
lower his GGT activity to within the normal
range. The goal of the intervention was not to
stop alcohol intake in all subjects but to reach
a moderate level of consumption, since most of
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these drinkers were not expected to be alcohol
dependent. With these subjects, changing from
excessive social drinking to controlled con-
sumption is believed to be possible.2' The
efficacy of this model was suggested by a study
in Sweden.22 No emphasis was placed on BP,
the measurement of which was not part of the
protocol. Physicians in both groups were asked
to measure BP at only three encounters - at
inclusion and at one and two years.

Physicians in the control group were re-
quested to continue with their current pro-
cedures, including any activity or campaign
dealing with cardiovascular diseases or alcohol.

DATA ANALYSIS
To minimise any interobserver and inter-
laboratory variations, the difference between
the initial and final values was used as the
outcome measure. A one sided test was planned
in the protocol, at the beginning of the study,
since a possible increase in BP in the in-
tervention group was expected to occur only
as a result of chance. The analysis was per-
formed on an intention to treat basis and thus
included not only each eligible patient on the
basis of BP on two different days and GGT
measures, but also patients who were eligible
on the basis of their first BP result but who did
not attend for the second visit with the result
of their GGT determination. The anticipated
difference between groups for SBP, chosen as
the main outcome criteria, was 6 mmHg. To
test this hypothesis with a risk oc=5% and a
power of90% using a one tailed test, 90 subjects
per group would have been required, without
taking into an account randomisation by group.
This latter factor could not be ignored in the
analysis because there was a physician effect
on some outcome criteria. Since the sizes of
the groups were different according to the phys-
icians, it was not possible to use the means of
the results for each physician.23 Mean (SD)
values were therefore presented by pooling the
results, as an individual randomisation. The
significance of the test, however, was obtained
by testing the group effect using the variance
of the physician effect instead of the residual
variance."425 The nested model of analysis of
variance was performed using the GLM pro-
cedure from the SAS statistical software.26 The
physician effect was described as a random
effect, nested in the group effect. In each group,
some physicians recruited few patients (<5).
Our hypothesis was that they might be less well
trained than the other physicians both in terms
of measuring BP and performing the in-
tervention. Thus, results will be presented in-
cluding and excluding those from these
physicians. The means of small groups were
compared using non-parametric tests (Mann-
Whitney U test). The possible effect of anti-
hypertensive therapy was taken into account in
the analysis as follows. In the case of a lack of
difference in BP values between groups, an
analysis of the proportion of treated patients
would have been performed, with the hy-
pothesis that the same BP levels could have
been achieved with less antihypertensive treat-

ment, due to the reduction in alcohol con-
sumption. Conversely, in case of a larger
reduction in the intervention group, the per-
centage of treated hypertensives was to be ana-
lysed in order to make a distinction between
lower BP levels resulting from decreased al-
cohol consumption and those due to increased
antihypertensive therapy.

Results
POPULATION
Nineteen occupational physicians were re-
cruited. Six of them participated in the feas-
ibility study: two had no subjects who met the
study criteria and one had to stop for personal
health reasons. Among the remaining 13 phys-
icians, one did not have any subjects who met
the study criteria and one had to stop before the
beginning of the study. Fourteen randomised
doctors therefore participated in the full study.
A total of 15 301 subjects were examined dur-
ing the annual examination. Of these, 460 met
the BP criteria for eligibility at the first visit.
Eventually, 129 subjects met both the BP and
excessive drinking criteria and were thus in-
cluded in the study. The percentages of eligible
subjects did not differ significantly between the
two groups (3 3% and 3 0%), nor did the
proportions of subjects included (0-8% and
0 7%). Most subjects were men (95%) and
their mean (SD) age was 43 (7) years. Most
had a low educational level and were skilled or
unskilled workers (table 1). More than two
thirds worked in the industrial sector. None of
the subjects had cardiovascular disease. Twenty
one per cent in the intervention and 18% in
the control group were currently taking anti-
hypertensive treatment. The medications were:
P blockers (41 %), converting enzyme inhibitors
(18%), diuretics (14%), calcium inhibitors
(4%), others (4%), more than one treatment
(14%), unknown (9%). One of three subjects
stated they had no general practitioner. The
two groups did not differ significantly, except
for wine consumption, which was higher in the
intervention group (p<005). Twelve per cent
of the subjects in the intervention and 16 per
cent in the control group were included despite
their absence at the second inclusion visit.

FOLLOW UP

There were 67 subjects in the intervention and
62 in the control group. Two physicians, one
in each group were responsible for a large
number of these (22 in the intervention and 34
in the control group). Five physicians included
fewer than five subjects (two in the intervention;
three in the control group). At one year follow
up, data were collected for 57 (85%) of the
intervention group and 59 (95%) of the control
group (NS). The thirteen subjects lost to follow
up did not differ from the others with regard
to age and BP. Among the 13 lost to follow up,
four (two in each group) were made redundant.
GGT measurements were obtained for 72 and
69% of the subjects in the intervention and
control groups respectively. In the intervention
group 40% had three GGT measurements.
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Table 1 Characteristics of the subjects at study inclusion*

Intervention group Control group
(n = 67) (n = 62)
Mean (SD) Mean (SD)

Age (y) 43-7 (6-9) 42-1 (8-2)
Body mass index (kg/m2) 28-2 (4 6) 26-8 (5 4)
Cigarettes/day 6 5 (10 3) 9 6 (11 5)
Systolic BP (mmHg) 164-5 (13-2) 161-6 (12-1)
Diastolic BP (mmHg) 99 9 (10-6) 98-3 (10-8)
Heart rate/mn 83-8 (11 0) 82-8 (14-8)

Stated alcohol consumption:t
Wme (U/d) 5-8 (3 9) 4-0 (2 6)
Beer (U/d) 1-8 (1-9) 2-0 (2 5)
Spirits (U/d) 0 3 (0-6) 0-8 (1-8)

y glutamyl transferaset (UI) 142-4 (134-5) 178-4 (194 3)
Limits of lower quintile, median, and upper quintile 58-99-200 75-113-230

Sex (% men) 95 95

Education level (%)
<6 y 51 52
6-10 y 35 36
>10y 14 12

Absenteeism . 1 d (%)
Illness 38 33
Accident 3 10

Current antihypertensive treatment (%) 21 18
Stated good compliance (%) 86 80

Subjects who reported having a GP (%) 59 74

* None of the differences between groups was statistically significant.
t Stated alcohol consumption was obtained for 50 subjects in the intervention group and 53 in the control group.
t Values were obtained for 50 subjects in the intervention group and 43 in the control group.

Fifty one per cent attended for at least two
consultations. The GGT results were analysed
and discussed at one consultation out of two.
One subject out of three did not respond to
any invitation.

After two years of follow up, 52 subjects
(78%) in the intervention group and 49 (79%)
in the control group were examined. Among
those lost to follow up, nine had been laid off
for economic reasons, six had been absent from
work because of various illnesses, and one had
died. In the intervention group, 46 (69%) at-
tended the visit at 18 months, 34 (74%) of
whom had their GGT results.

OUTCOME CRITERIA
BP at one year

When the five physicians who included fewer
than five patients were excluded, the reduction
in SBP levels was significantly larger in the
intervention compared with the control group

(table 2). When the effects of randomisation

Table 2 Outcome criteria in the two groups*

Differences between start and end

Intervention group Control group p

No 50 56
ASystolic BP -11-9 (15-6) -4-6 (13-8) <0-01t
ADiastolic BP -5-3 (9 8) -4-6 (7-9) NS
No 50 56
AHeart rate -2-1 (14-7) -3-1 (12 9) NS
No 46 55
ABody mass index 0-08 (0 87) -0-41 (4 03) NS
No 37 31
Ay glutamyl transferaset -0-48 (2 38) -0 79 (1-52) NS
No 41 48
AAlcohol intake (glasses/d) -2-85 (5-19) -1-56 (3-44) =009t
No 45 48
AAbsenteeism for illness -3-80 (32-7) +5-96 (37 19) NS§
* Physicians who included <5 subjects were not included in this table.
t One sided Student's t test.
t Ratio between GTT value and upper normal limit of the laboratory.
§ Wilcoxon non-parametric test.

by group were taken into an account, the
difference was significant (p = 0 03). Including
those physicians with a very small sample size
did not change the results: ASBP was -11 5
(152) mmHg in the intervention group and
-6-0 (15 7) mmHg in the control group
(p<0 05). The largest benefit was achieved in
the group of physicians who included from five
to 10 subjects: -16-2 (18&4) mmHg v -1-4
(14-9) mmHg in the groups respectively
(p<001). No difference was observed con-
cerning DBP. There was a tendency for subjects
taking antihypertensive treatment at the be-
ginning of the study, to have a greater ASBP in
the intervention group (-17-5 (19-1) mmHg,
n=10) than in the control group (-1-7
(6 7) mmHg, n= 9) (NS).
There was also a larger ASBP in the in-

tervention group (-11-0 (18&7)mmHg, n=
13) than in the control group (+1-8
(12-4) mmHg, n= 19) in subjects who had no
GGT result at inclusion. Twenty one per cent
of the patients in the intervention group and
18% in the control group were currently taking
antihypertensive treatment at the beginning of
the study (NS). In both groups, two patients
stopped antihypertensive treatment and six be-
gan it during the study. The pattern of anti-
hypertensive medications did not change
significantly during the study.

BP after two years
Across the entire sample of physicians, ASBP
was - 14-0 (16-6) mmHg in the intervention
group and -7 4 (14-1) mmHg in the control
group (p<0 05) (figure). When the five phys-
icians who had included fewer than five patients
were excluded, the decrease in SBP levels re-
mained significantly larger in the intervention
group than the control group (table 3).
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Control group
- \ 4~~~-mmHg
- . ~~~~~~~~~~-7-4mmHg

Intervention group
7m

-11-5 mmHg

-140 mmHg

Control group

-5.3 mmHg- ~~~~~~~~~~~-5-5 mmHg

-6mmHg -9-5 mmHg

LI________________ Intervention group
Inclusion in

study
After 1 y After 2 y

lime

Blood pressure results after one and two years offollow up. Upper panel= systolic blood
pressure, lower panel diastolic blood pressure

Table 3 Results after two years offollow up*

Differences between start and end

Intervention group Control group p

No* 45 48
ASystolic BP - 13 8 (17 4) -7-5 (14 2) <0O05t
ADiastolic BP -7-3 (11 9) -5-6 (9-2) NS

* Physicians who included <5 subjects were not included in this table.
t One sided Student's t test.

Correlations between measures

The differences between initial and final BP
values (ABP) as measured with the usual man-
ometer and the RZ manometer were calculated.
The correlation coefficient between these two
measures were 0 60 for ASBP and 0O45 for
ADBP. GGT levels were weakly correlated with
the BP levels (0-16 for SBP and 0 27 for DBP).
Stated alcohol intake was not associated with
BP at the initial examination. In contrast, the
correlations were 0-26 and 0-21 at one year for
SBP and DBP. No correlation was observed
between alcohol consumption and GGT in
either group at the initial interview (r<0 05,
NS). The correlation at one year was 0 20
in the control group (NS) and 0-47 in the
intervention group (p<0-01).

Alcohol consumption, GGT and BMI
At one year, alcohol consumption was larger
in the intervention group (-2-8 (5 2) glasses/
day) than in the control group (- 16 (3 4)
(p<0-1). AGGT and ABMI did not differ be-
tween the two groups. A weak positive cor-

relation was observed between AAC and ASBP
(r=0-16). At two years, no significant differ-
ence was observed.

Absenteeism
The frequency and total duration of ab-
senteeism, for both illnesses and accidents did
not differ statistically between the two groups
at one or two years.

Discussion
The main result of the study was the feasibility
and the effectiveness of a strategy concerning
a population group at high risk for com-
plications of hypertension. SBP was reduced by
12 mmHg in the intervention group compared
with 5 mmHg in the control group after a one
year follow up. This difference persisted after
two years and was even slightly more pro-
nounced for SBP, with a tendency in the same
direction for DBP. This result includes both
the heavy drinkers who were compliant with
the intervention and those who did not attend.
The intention to treat analysis was an important
issue since excessive alcohol drinkers are un-
likely to volunteer for epidemiological and clin-
ical research. In addition, a high drop out rate
is to be expected. Reduction of alcohol intake
has been shown to cause a drop in BP,9-" but
this result has been observed in volunteers
over relatively short periods of time. Our study
brings additional results. Firstly, it suggests the
possibility of reducing high BP on a long term
basis (two years) and, secondly, it proves the
feasibility of obtaining this result in a whole
group of heavy drinkers, not just in a subgroup
of volunteers. For this reason, the setting of
the study was the worksite. In France, an annual
medical examination by the worksite physician
is mandatory. For some groups of the popu-
lation, it is the only contact with a health
professional: this is all the more true if these
groups are underprivileged.27
Some methodological aspects should be dis-

cussed. As anticipated, some of the subjects
did not bring their GGT results or did not
state their alcohol consumption. The follow up
rate was high, however, as far as the main
outcome was concerned. The lack of power of
the study has several origins. Heavy drinking
was indicated by high GGT levels, but the
sensitivity of this is low.28 In addition, measure-
ment of BP using a RZ sphygmomanometer
has been shown to underestimate BP levels.29
As a consequence, the number of subjects in-
cluded per company was much lower than
expected. BP measurement, alcohol intake, and
GGT are three variables characterised by high
intraindividual and measurement error vari-
ances. 8 Because of the multiple working sites
involved, interobserver and interlaboratory
variances were added, thus reducing statistical
power. However, using the differences between
the final and initial BP and GGT values reduces
this source of bias. In addition, the control
group was not free from intervention. The
physicians had to inform the staff of the com-
pany and had to make an effort to persuade
people to come for a second visit - with a GGT
result if they had high BP. This process, per
se, is a slight intervention in terms of alcohol
consumption and BP. Lastly, most of the phys-
icians involved were concerned about excessive
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alcohol drinking and almost all of them had
tried to do something about it in the past.
Thus, some intervention did occur in the con-
trol group. The levels of activity in terms of
alcohol management in the control group were
not, however, monitored quantitatively.
A reduction in BP was observed. Could this

be related to a "white coat effect"?30 A cor-
relation was observed between the number of
visits to the occupational physician - which
was the hypothesis of the study - but not with
the number of visits to the general practitioner.
The number of BP measurements was not
different between the two groups, since the
visits in the intervention group did not require
BP measurements. In addition, the heart rate
and changes between study inclusion and the
final examination did not differ between the
two groups. Furthermore, the weak correlation
between the reduction in BP and alcohol con-

sumption suggests that the latter might be at
least partly responsible for the reduction in BP.
It thus seems unlikely that the white coat effect
is entirely responsible for the result observed.
The consistency of the results after two years
follow up is a last argument for the causal effect
of a reduction in alcohol consumption. It is,
however, surprising that the only reduction
observed was a reduction in BP, whereas only
a tendency for a decrease in alcohol intake and
no effect from GGT were observed. One could
hypothesise that the effect on BP is independent
of alcohol consumption. An increase in the
number of treated subjects can be ruled out.
However, therapeutic control might be im-
proved through increased compliance with
drug treatment. From our data, the stated com-
pliance did not change throughout the study.
This is, in fact, a poor measure of the true
compliance. If this mechanism is involved,
which was one of our expectations, it would
only be part of the effect since BP decreased
in both treated and untreated patients in the
intervention group compared with the control
group.
The stated alcohol consumption was slightly

reduced during the study in the intervention
group. This measure has been shown to be
impaired by great intraindividual variability and
bias that results in underevaluation of the true
intake. The same criticisms, large in-
traindividual variability and poor sensitivity
apply to GGT too.28 In addition, this indicator
may be relatively insensitive to slight reductions
in alcohol consumption. Using the CAGE
questionnaire, a much better screening test,3'
was not possible given the unblinded status of
the worksite physicians. Thus, a true, although
moderate decrease in alcohol intake resulting
in a lower BP might be involved. The BP level
might therefore seem to be a sensitive surrogate
indicator to evaluate interventions in al-
coholism prevention. Indeed, the measurement
of alcohol intake is very difficult, with large
intraindividual and measurement error vari-
ances leading to a lack of power. This is all the
more true with GGT activities, which have low
diagnostic value for excessive drinking28 and
are probably even less valuable for reflecting
slight changes in alcohol consumption. The

multiple determinants of longitudinal changes
in GGT levels and the weakness of the as-
sociation with alcohol variables has been un-
derlined in a seven year longitudinal study.32
In short term trials,9'13 as well as in studies
dealing primarily with alcohol consumption,33
a decrease in BP was observed. This physio-
logical measure might thus be a useful indicator
of changes in alcohol consumption, easy to
measure and independant ofthe observer, when
evaluating the effectiveness of strategies to re-
duce drinking.
The predominant effect on SBP and the lack

of effect on diastolic BP agrees with previous
reports emphasising a closer relationship,7
sometimes exclusive,'0 of alcohol intake with
SBP. A closer correlation between alcohol and
GGT was found in both groups at the end of
the study compared with the beginning. It is
worth observing that this improvement was
much larger in the intervention than the control
group, suggesting that an effect of the in-
tervention was to induce more accurate
measurement of alcohol consumption by the
drinkers, or to improve the quality of the re-
lationship between the doctor and the patient,
or both. Although the same tendency was ob-
served whatever the subgroup of physicians
considered, the largest effect in reducing BP
was obtained by the physicians who included
between five and 10 subjects. Both results em-
phasise the importance and the effectiveness
of the doctor-patient relationship in such a
strategy.
The effectiveness and cost effectiveness of

worksite intervention programmes has been
shown.34 Our study extends the effectiveness
of this approach when "hard to reach" popu-
lations - heavy drinkers in our study - are the
target of the intervention. As far as the alcohol
problem is concerned, our results agree with
those of Wallace with general practitioners.32
In this study, a simple intervention proved to
be successful on stated alcohol consumption,
BP, and to a lesser extent GGT. Another study
reported an effect on stated alcohol con-
sumption,35 but the subjects lost to follow up
were numerous (35%). Two other studies failed
to reduce alcohol consumption in heavy
drinkers.3637 The subjects we included were
heavier drinkers than in the other studies, in
none of which were GGT activities over
52 UI/l. The mean was over 140 IU/l in our
population. Despite the enormous difficulties
to face in this field, prevention of alcoholism
through a reduction in the consumption of
heavy drinkers before the occurrence ofdepend-
ency, seems to be a promising research dir-
ection.

Conclusion
An intervention aimed at the hypertensive ex-
cessive drinkers in a working population was
found to be effective in reducing SBP on the
long term. The mechanisms - reduction in
alcohol consumption and improved anti-
hypertensive drug compliance - cannot be as-
certained in this pragmatic study. However, the
small number of treated antihypertensive in
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this study, as well as the results of other
trials,9 13 suggest that a reduction in alcohol
consumption accounts partly for this result.
From a public health point of view, it seems
feasible to reduce the excess cardiovascular risk
among a "hard to reach" population, with a
strategy specifically designed for this high risk
group. The difference obtained with this strat-
egy is comparable to that obtained through
drug treatment in randomised drug trials.38
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