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A Randomized Trial of Home Blood-Pressure Reduction by
Alcohol Guidance During Outpatient Visits: OSAKE Study
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BACKGROUND

To evaluate the effectiveness of the nurse-led alcohol guidance
to control home blood pressure (HBP) in the morning among male
patients with hypertension during outpatient visits.

METHODS

We enrolled 53 male patients with an HBP of =135/85 mm Hg with
excessive drinking (alcohol =210 g/week or =60 g/day habitually)
among outpatients in a randomized trial. Patients were assigned to a
nurse-led alcohol guidance intervention or to the control. The primary
outcomes were the mean HBP of 5 consecutive days at 6 months and
alcohol consumption.

RESULTS

Twenty-eight and 25 patients were randomized to intervention and
control groups, respectively (mean age; 62.7 years old and 64.5, re-
spectively). At baseline, the groups were well balanced across most
characteristics. At 6 months, the mean HBP was 131/82 mm Hg
in the intervention group vs. 145/87 mm Hg in the control group

Although the treatment of hypertension is improving, the
presence of poorly controlled patients remains an impor-
tant issue. In the guidelines for treating hypertension (JSH
2019),! lifestyle modification is advocated as the first step
of treatment. In Japan, the National Health Promotion
Movement in the 21st Century (Healthy Japan 21), nutri-
tion (such as reduction of salt), physical activity, avoid-
ance of excessive alcohol intake, and 10% increase in
antihypertensive medication are mentioned as the 4 pillars

(SBP <0.001, DBP = 0.09). An HBP level of less than 135/85 mm Hg
was achieved among 55.6% of the participants in the intervention
group vs. 16.7% in the control group (P = 0.004). The alcohol con-
sumption at 6 months was 256 + 206 g/w vs. 413 + 260 g/w, respec-
tively (P = 0.020).

CONCLUSIONS

We confirmed the effectiveness of the nurse-led alcohol guidance to
control the HBP in male patients with hypertension during outpatient
visits.
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of lifestyle improvement for hypertension as a national
policy. However, in terms of alcohol drinking, there are
many Japanese male patients who drink heavily due to their
cultural background, such as business communication, and
which often leads to poor blood pressure (BP) manage-
ment. Daily alcohol intake is associated with increased BP
levels, especially in the morning.*> A high morning BP is
associated with a higher incidence of stroke independent of
the mean 24-hour systolic BP level.® Furthermore, 50% of
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those with a daily intake of alcohol greater than 66 g have
hypertension.”8

However, the current medical system is insufficient to
provide guidance on avoidance of excessive alcohol intake
to outpatients with hypertension. Physicians provide advice
as part of their busy medical practice, but further interven-
tion by health professionals is limited in Japan. One of the
reasons is that health guidance by health professionals other
than physicians for outpatients is not covered by the Japanese
medical insurance system. The specific health guidance
introduced in Japan in 2008 is effective at improving meta-
bolic syndrome and it has become common in the preven-
tive health-checkup system.® However, this unique Japanese
system is not applicable to those receiving medical treatment
in the outpatient setting because lifestyle modification is ex-
pected as part of medical treatment, which is an issue.

The aim of this study was to investigate the effectiveness
of nurse-led alcohol guidance during the outpatient visits for
male hypertensive patients with drinking habits at reducing
home blood pressure (HBP) in the morning and alcohol
consumption.

METHODS
Recruitment

This study was an open-label, prospective, randomized
controlled trial. The study flow is shown in Figure 1.

The inclusion criteria for recruitment were male patients
aged 20-74 who were undergoing regular medical treatment
(>every 2 months) and had essential hypertension with ha-
bitual excessive alcohol consumption. In the recruitment
process, habitual alcohol consumption was first screened
among hypertensive patients who were visiting the outpa-
tient clinic. To patients with drinking habits that met the
inclusion criteria and who consented to participate in the

‘ Recruitment and Screening: 237 ‘

study, we lent an electronic sphygmomanometer (OMRON
EM7251G) to measure the HBP. We asked them to measure
the HBP for approximately 1-2 months until the next outpa-
tient visit. Consumption of >210 g/week or >60 g/day of al-
cohol at least 3—-4 times a month was considered excessive.!?
The final determination of eligibility for the study was based
on the mean HBP of 5 consecutive days before the outpatient
visit, which was required to be >135 mm Hg systolic and/or
>85 mm Hg diastolic BP with or without antihypertensive
medication. The HBP criteria were based on the Japanese
Guidelines for the management of Hypertension (JSH
2014).!! Medications related to reducing BP were unchanged
until the evaluation date. The exclusion criteria were se-
vere BP (Stage 3 hypertension: home SBP >175 mm Hg
or home DBP >105 mm Hg) and clinically diagnosed
alcoholism.

Randomization

Randomization was performed by central allocation
using the Research Electronic Data Capture (Red cap)
system.!? Stratification criteria were age (20-59 years old
or 60-74 years old), affiliation (4 medical institutions), and
baseline HBP (<160/90 or >160/90 mm Hg).

Ethics and study registration

The present study was approved by the ethics review board
of Osaka University Graduate School of Medicine (approval
number 14299-2). Written informed consent was received
from all participants. The study was registered to the UMIN
Clinical Trials Registry as “A Randomized Controlled Trial
of Saving Alcohol Amount Program for Keeping Optimal
Blood Pressure Control in Patients with Hypertension
(OSAKE study: UMIN000017454).
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Figure 1. Study flow and the number of participants. The medications affecting blood pressure were unchanged from recruitment to evaluation. All
participants measured the HBP from recruitment until evaluation. Abbreviation: HBP, home blood pressure.
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Intervention and comparison groups

First, eligible patients were selected during the obser-
vation period, and at the next outpatient visit, they were
randomly assigned to the intervention group and the obser-
vation group by central allocation using the Red Cap system.
For the observation group, the patients continued to receive
the usual outpatient treatment until 6 months. Regarding the
intervention group, patients received health guidance aiming
at optimal alcohol habits every 2 months (4 times total) for
half a year by trained nurses in addition to the usual treat-
ment. The guidance was provided face-to-face during outpa-
tient visits. The alcohol guidance prototype is based on the
short term intervention program!®!® to promote changes in
drinking habits in combination with self-monitoring using a
“drinking diary” In their diaries patients recorded the type
and the amount of alcohol consumed every day during the
intervention period.

Outcome evaluation

HBP and office BP  The primary outcome was the HBP
measured by patients using electronic sphygmomanom-
eter (OMRON EM?7251G) and recorded on the Medical
Link website. Medical Link is an online BP management
system of OMRON HEALTHCARE and the data measured
by this sphygmomanometer are automatically transferred
and stored on a dedicated server managed by OMRON
HEALTHCARE using a 3G universal mobile telecommuni-
cations system. We accessed the server through the OMRON
HEALTHCARE website and downloaded the data for anal-
ysis. We used the average HBP value for 5 consecutive days
before the outpatient visit. Patients measured the HBP
within 1 hour after waking up, after urination, before taking
medicine in the morning, and after resting for 1-2 minutes
in the sitting posture according to JSH 2014."" We asked
them to measure twice consecutively (1-2 minutes apart).
Two measurements (the first 2 if multiple measurements
were taken) were averaged and used as the HBP of that day.
Office BP was measured at the outpatient visit by medical
professionals.

Alcohol consumption  Alcohol consumption was meas-
ured by self-reporting using the Timeline Followback
Method.!"* We asked patients about alcohol consumption
(situation of drinking, the type of beverage containing al-
cohol, and total number of drinks) for each day within the
latest week of the outpatient visit using the calendar. We cal-
culated pure alcohol from amount and concentration with
the following formula: pure alcohol (g) = amount (ml) x 0.8
(specif ic gravity of alcohol) x concentration (%). The refer-
ence list we used to calculate the amount of alcohol intake at
the survey venue is shown in Supplementary Table S1 online.

Otheroutcomes (metabolicindicatorsandsaltintake) We
measured the following metabolic indicators and salt intake
as other outcomes: body mass index, abdominal circumfer-
ence, blood testing (aspartate aminotransferase [AST], ala-
nine aminotransferase, y-glutamyl transpeptidase [y-GTP],
fasting blood sugar, HbAlc, triglycerides, LDL-cholesterol,
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HDL-cholesterol, and uric acid), and salt intake by the salt
check sheet.!> The other outcomes were collected at baseline
and at the evaluation during the outpatient visit.

RESULTS

We screened 237 hypertensive outpatients for alcohol con-
sumption by the interview during the outpatient visit. As
a result, 101 met the inclusion criteria for excessive alcohol
consumption. Among them, 80 who consented to the study
were asked to measure their HBP until the next outpatient day
(about 1-2 months) to assess their eligibility in the baseline
period. As a result of measurement during the baseline period,
20 patients were normotensive, 5 patients did not measure the
HBP continuously, and 2 patients were unable to be contacted
after consenting. Thus, 53 patients were assigned.

Twenty-eight and 25 patients were randomized to inter-
vention and control groups, respectively (mean age; 62.7 +
8.8 years old and 64.5 + 5.9, respectively), and 67.8% were
65-74 years old. The demographic and baseline data are
listed in Table 1. The groups were well balanced at baseline
across most characteristics. Of the 53 patients, 51 (96.2%)
completed the trial (27 intervention and 24 control). The
mean home SBP + SD/home DBP + SD at baseline was
142.9 + 10.3/90.1 + 8.3 mm Hg in the intervention group
and 144.0 £ 10.2/88.2 £ 7.8 mm Hg in the control group.

Primary outcomes

The primary outcome at month 6 (Table 2), the amount of
alcohol consumed per week (mean + SD) in the intervention
group was significantly lower than that the control group;
256.3 + 206.2 vs. 413 + 260.1 g/w, respectively (P = 0.020).
The intervention effect (the difference in mean at 6 months
and 95% confidence interval) was —157.0 (—288.4 to —25.6)
g/w. The number of patients with reduced alcohol consump-
tion was 24 (88.9%) in the intervention group and 10 (44.4%)
in the control group (P < 0.001).

As shown in Table 3, the mean home systolic BP (SBP) +
SD in the intervention group was significantly lower than
that in the control group 131.1 £ 12.4 vs. 144.8 + 12.9 mm Hg
(P < 0.001). The intervention effect was —13.7 (—20.8 to —6.6)
mm Hg. The mean home DBP in the intervention group was
also significantly lower than that in the control group 82.3 +
10.1vs. 87.3 + 10.3 mm Hg (P < 0.001). The intervention effect
was —5.0 (-10.7 to 0.8) mm Hg. The office BP at 6 months in
the intervention group was 131.8 + 12.2 vs. 139.8 + 15.8 mm
Hg in the control group (P = 0.058). The intervention effect
was —8.0 (—15.9 to —0.1) mm Hg. The office diastolic BP (DBP)
in the intervention group was 80.3 + 10.0 vs. 80.8 £+ 11.0 mm
Hg in the control group (n.s.). The intervention effect was —0.5
(—6.4 to 5.5) mm Hg. An HBP level of less than 130/80 mm
Hg was achieved in 55.6% of the participants in the interven-
tion group vs. 16.7% in the control group (P = 0.004).

Metabolic indicators and salt intake

Metabolic indicators and salt intake (abdominal cir-
cumference, body mass index, y-GTP, AST, alanine
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Table 1. Baseline characteristics
Intervention group Control group P value

Number of participants 27 24

Age-years old, mean (SD) 63.4 (8.9) 64.6 (5.9) n.s.
Office BP hypertension_Stage 1, n (%) 5 (55.6) 13 (54.2) n.s.
Office BP hypertension_Stage 2, n (%) 2(7.4) 2 (8.3) n.s.
Home BP hypertension_Stage 1, n (%) 7 (63.0) 16 (66.7) n.s.
Home BP hypertension_Stage 2, n (%) 0(37.0) 8 (33.3) n.s.
With hypertension medication, n (%) 4 (88.9) 24 (100.0) n.s.
BMI (SD) 25.4 (2.8) 24.6 (3.3) n.s.
Abdominal circumference (SD) 91.6 (8.3) 90.7 (8.3) n.s.
Current smoker (%) 5(18.5) 5 (20.8) n.s.
Diabetes (%) 6 (22.2) 4 (16.7) n.s.

Abbreviations: BMI, body mass index; BP, blood pressure; DBP, diastolic blood pressure; SBP, systolic blood pressure. Office BP hyperten-
sion_Stage 1: an office BP of 140 to 159 and/or DBP ranging from 90 to 99 mm Hg. Office BP hypertension_Stage 2: a home morning SBP of
160 to 179 mm Hg and/or DBP of 100 to 109 mm Hg. Home BP hypertension_Stage 1: a home morning SBP of 135 to 154 mm Hg and/or DBP
ranging from 85 to 94 mm Hg. Home BP hypertension_Stage 2: a home morning SBP of 155 to 175 mm Hg and/or DBP of 95 to 104 mm Hg.
The P values were calculated by the t-test for the continuous variables and the chi-square test for the categorical variables.

Table 2. Alcohol consumption outcomes

Outcome Intervention group Control group Intervention effect P value®
Alcohol consumption per week: means (SD), g
At baseline 479.1 (352.7) 360.4 (181.5) n.s.
At 6 months 256.3 (206.2) 413.3 (260.1) -157.0 (-288.4 to -25.6)2 0.020
Change —-222.8 (344.9) 52.9 (174.1) -275.7 (-432.5 to -118.9)° 0.001
Patients with reduced alcohol consumption per week at 6 months, %
Reduced from baseline 88.9 37.5 2.4 (1.4 10 4.0)° <0.001
Optimal alcohol consumption (<210 g/w), no. (%) 44.4 12,5 3.6 (1.1to 11.1)¢ 0.013

aShown is the difference in mean at 6 months and 95% confidence interval.

bShown is the difference in mean change and 95% confidence interval.

cShown is the relative risk and 95% confidence interval.

dFor blood pressure, P values were calculated by the t-test. For hypertension control at 6 months, P values were calculated by the chi-square test.

aminotransferase, uric acid, fasting blood sugar, HbAlc,
triglycerides, LDL-cholesterol, HDL-cholesterol, and salt
check sheet score) are listed in Table 4. There was no sig-
nificant difference from baseline at 6 months. However, the
mean (+SD) y-GTP at 6 months was 63.41 + 49.39 IU/l in
the intervention group, which was within the normal range,
whereas that in the control group was 81.50 + 69.33 IU/1. The
AST was 24.56 + 10.32 in the intervention group and 29.83 +
11.45 in the control group (P = 0.09). The intervention group
had a slightly lower y-GTP and AST (Table 4).

DISCUSSION

The present study revealed that health guidance to pro-
mote alcohol reduction by nurses during outpatient treat-
ment of male hypertensive subjects is effective for reducing
the HBP and alcohol consumption after 6 months. To the
best of our knowledge, the effectiveness of alcohol guidance
on HBP control has not been evaluated in a randomized

trial. The effects of reduced alcohol consumption on BP
were clarified in several previous studies,!*-?! but no studies
have evaluated the effectiveness of alcohol guidance by
randomized controlled trial in the outpatient setting using
the HBP as an outcome. Evaluating the HBP enables the as-
sessment of masked hypertension or white coat hyperten-
sion; therefore, we were able to clarify the effectiveness of
the intervention more accurately. In particular, the morning
BP, especially the morning surge, was reported to be more
strongly associated with hypertensive organ damage and
cardiovascular prognosis than office BP.2>-2> However, HBP
levels are not sufficiently controlled among approximately
60% of the patients receiving hypertensive treatment.??%’
As the risk of morning surge increases with increased al-
cohol consumption,? it is better to assess the HBP rather
than the office BP in terms of evaluation of alcohol guidance.

The HBP (£SD) decreased by SBP 11.8 + 10.0/DBP 7.8 +
7.1 mm Hg, the office BP decreased by SBP 8.6 + 10.7/DBP
3.9 £ 9.6 mm Hg, and alcohol (mean * SD) decreased by
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Table 3. Blood-pressure outcomes

Outcome Intervention group Control group Intervention effect P value®
Home SBP: means (SD), mm Hg
At baseline 142.9 (10.3) 144.0 (10.2) n.s.
At 6 months 131.1 (12.4) 144.8 (12.9) -13.7 (-20.8 to -6.6)? <0.001
Change -11.8 (10.0) 0.8 (12.8) -12.6 (-19.1 to -6.2)° <0.001
Home DBP: means (SD), mm Hg
At baseline 90.1 (8.3) 88.2 (7.8) n.s.
At 6 months 82.3 (10.1) 87.3 (10.3) -5.0 (-10.7 t0 0.8)2 0.088
Change -7.8(7.1) -0.9 (7.3) -6.9 (-11.0 to —2.9)° 0.001
Office SBP: means (SD), mm Hg
At baseline 140.4 (10.5) 141.6 (14.7) n.s.
At 6 months 131.8 (12.2) 139.8 (15.8) -8.0 (-15.9t0 -0.1)2 0.058
Change -8.6 (10.7) -1.8 (16.6) -6.8 (-14.5 to 1.0)° 0.087
Office DBP: means (SD), mm Hg
At baseline 84.2 (9.8) 82.1 (6.7) n.s.
At 6 months 80.3 (10.0) 80.8 (11.0) -0.5 (-6.4 to 5.5)2 n.s.
Change -3.9 (9.6) <0.001 (10.5) -3.9 (-9.6 to 1.8)° n.s.
Hypertension control at 6 months, %
Home BP <130/80 mm Hg 55.6 16.7 3.3(1.3t08.7)° 0.004
Office BP <135/85 mm Hg 63 25 2.5(1.2t05.3)° 0.007

Abbreviations: BP, blood pressure; DBP, diastolic blood pressure; SBP, systolic blood pressure.
aShown is the difference in mean at 6 months and 95% confidence interval.
®Shown is the difference in mean change and 95% confidence interval.

¢Shown is the relative risk and 95% confidence interval.

dFor blood pressure, P values were calculated by the t-test. For hypertension control at 6 months, P values were calculated by the chi-square test.

222.8 + 344.9 g/w in the intervention group. In a previous
study among Japanese, the SBP decreased to 3.6 and DBP
decreased to 1.9 mm Hg by reducing the consumption of
pure alcohol by 30 ml every day for 3 weeks.?’ The present
study demonstrated a greater effect. Our study may have
been more effective because the intervention period lasted
for half a year, being longer than previous studies (mostly
1-8 weeks). Thus, our study revealed the effectiveness of the
modified lifestyle of drinking, not the temporary effects of
reduced alcohol consumption. In addition, we observed a
greater reduction of BP because subjects had hypertension
and were well motivated to change their drinking habits.
Furthermore, as the baseline value was higher than normal,
the reduction was more notable.

Our study results are consistent with those of Lang’s study, '
which confirmed the effectiveness of counseling by trained
medical doctors on reduction of BP and alcohol consumption.
However, our study had a low drop-out rate. Compared with
previous studies that had a drop-out rate of 25% or skipped
planned interventions, our study had a low drop-out rate
(3.8%) with no absences because we utilized the outpatient
visits. Thus, the present study clarified the effects of alcohol in-
tervention for patients, including those with low motivation.

The Japanese nationwide life modification intervention
system, which is for those with metabolic syndrome or

1112 American Journal of Hypertension 34(10) October 2021

borderline patients, was confirmed to be effective for the
improvement of abdominal obesity and BP.3%3! Although,
the specific health guidance system targets the prevention
of metabolic syndrome: those who do not aware of any
symptoms, that patients already being treated in the hos-
pital or clinic are not included.® Thus, a low intervention
ratio and high drop-out ratio in Japanese health guidance
system are issues because of the hassle and low motivation
undergo consultation during busy daily life.* Therefore, if
the health guidance system utilizing outpatient visits at a
hospital or clinic is established, it may solve those problems.
Furthermore, nondrug therapy may improve the quality of
life of patients and help reduce the increase in medical costs.
As interventions related to alcohol consumption have been
mainly performed as a part of addiction treatment in psy-
chiatry,® there is limited systematic health guidance in the
internal medical outpatient setting focusing on alcohol re-
duction in terms of preventing the aggravation of lifestyle-
related diseases.

There are many hypotheses regarding the mechanism of
home morning antihypertensive effects by alcohol guidance.
The major factors were considered to be the improvement
of sympathetic nerves, sleep apnea, excretion of calcium in
urine, and decrease in sodium excretion from the kidney
by the decrease in BP at night achieved by reducing the
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Table 4. Metabolic indicators and salt intake outcomes

Outcome: means (SD) Intervention group Control group P value
BMI
At baseline 25.46 (2.78) 24.64 (3.28) n.s.
At 6 months 25.26 (3.01) 24.40 (3.21) n.s.

Abdominal circumference

At baseline 91.64 (8.27) 90.65 (8.30) n.s.

At 6 months 92.03 (8.65) 91.88 (8.88) n.s.
y-GTP (IU)

At baseline 86.88 (82.66) 85.38 (71.49) n.s.

At 6 months 63.41 (49.39) 81.50 (69.33) n.s.
AST (U/l)

At baseline 27.81 (12.69) 31.00 (16.10) n.s.

At 6 months 24.56 (10.32) 29.83 (11.45) 0.09
ALT (U/)

At baseline 25.69 (13.48) 28.25 (16.94) n.s.

At 6 months 21.07 (8.70) 25.75 (13.45) n.s.
UA (mg/dl)

At baseline 6.77 (1.35) 6.60 (1.37) n.s.

At 6 months 6.76 (1.36) 6.70 (1.26) n.s.
FBS (mm Hg/dl)

At baseline 116.50 (31.10) 105.74 (25.76) n.s.

At 6 months 121.19 (41.94) 111.33 (27.35) n.s.
HbA1c (%)

At baseline 5.81 (0.46) 5.80 (0.71) n.s.

At 6 months 5.87 (0.53) 5.83 (0.75) n.s.
TG (mm Hg/dl)

At baseline 206.08 (39.99) 201.96 (30.60) n.s.

At 6 months 196.12 (40.19) 204.55 (33.74) n.s.
LDL-C (mm Hg/dl)

At baseline 107.96 (31.81) 110.51 (32.77) n.s.

At 6 months 105.00 (26.47) 108.81 (35.70) n.s.
HDL-C (mm Hg/dl)

At baseline 62.35 (14.85) 61.68 (13.45) n.s.

At 6 months 58.12 (13.39) 59.08 (17.47) n.s.
Salt intake (questionnaire score)

At baseline 13.30 (4.63) 13.00 (3.93) n.s.

At 6 months 13.41 (4.70) 11.88 (4.14) n.s.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; FBS, fasting blood sugar; y-GTP,
v-glutamyl transpeptidase; HDL-C, HDL-cholesterol; LDL-C, LDL-cholesterol; TG, triglycerides; UA, uric acid.

alcohol amount.® We also predicted that weight loss and re-
duction of salt intake accompanied by the reduced alcohol
consumption will influence BP. In our study, there was no
change in the salt intake in the intervention group (Table 4),
but the guidance was effective at reducing BP regardless of
weight loss.

Our study has several limitations. First, the actual amount
of alcohol was unclear because it was self-reported. However,

the credibility was high because y-GTP, which is considered
to be a direct reflection of the ingested alcohol amount,
decreased to the normal in the intervention group, although
not significantly. Furthermore, there was no large difference
in the control group after 6 months. In contrast, regarding
the HBP, we minimized the bias in self-reported data by
using the online recording system for BP (Medical Link),
which was a strength of our study. The second limitation was
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that we were unable to consider the effects of lifestyle habits
other than drinking, thus there is a possibility that factors,
such as exercise habits, dietary habits, stress, and working
conditions, influenced the BP. Third, patients with low moti-
vation may have declined to participate in the study, resulting
in selection bias. However, the present study had a low drop-
out rate, which enabled assessment of the effects of inter-
vention for the patients regardless of their motivation levels.

Taken together, we confirmed the effectiveness of the
nurse-led life modification intervention focused on reducing
alcohol intake to control the HBP in male patients with hy-
pertension as a method of nonpharmacological treatment
during outpatient visits. Future investigations are needed to
clarify the life-long effects of the intervention for reducing
BP. This study suggested the need to develop a medical
system for implementing effective health guidance interven-
tion in the outpatient setting by health professionals.

SUPPLEMENTARY MATERIAL

Supplementary data are available at American Journal of
Hypertension online.
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