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Abstract

This study tested the hypothesis that differences in ethnicity impact the level of agreement

between ambulatory blood pressure (ABP) and home BP (HBP) levels. A retrospective

analysis of cross-sectional data from the UK and Japan was performed. Participants

underwent office BP, daytime ABP, and HBP measurements. The ABP—HBP difference

was compared between ethnic groups by multiple linear regression analysis. Diagnostic

disagreement was defined as a disparity between the hypertension diagnoses obtained

using ABP and HBP, since both measures share common thresholds of 135/85 mmHg for

hypertension. Definite diagnostic disagreement was assigned where such a difference

exceeded +5 mmHg for either systolic BP (SBP) or diastolic BP (DBP). A total of 1 408

participants (age 62.1+11.1 years, 48.6% males, 78.9% known hypertensive, White

British 18.9%, South Asian 11.2%, African Caribbean 12.0%, Japanese 58.0%) were

eligible. More Japanese participants showed higher ABP than HBP compared to White

British: SBP+3.09 mmHg, 95% confidence interval (CI) +1.14, +5.04 mmHg; DBP +5.67

mmHg, 95%CI +4.51, +6.84 mmHg. More Japanese participants than African Caribbean

participants exhibited diagnostic disagreement in SBP (33.2% vs. 20.7%, p=0.006).

Furthermore, Japanese participants had a higher percentage of definite diagnostic

disagreement in SBP compared to White British (9.3% vs. 4.5%, p=0.040) and African
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Caribbean participants (9.3% vs. 3.0%, p=0.018). In conclusion, Japanese participants

showed greater disparity between ABP and HBP compared to White British participants.

Complementary use of ABP and HBP monitoring may be more beneficial for assessing

cardiovascular disease risk in Japanese participants compared to other ethnic groups.
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Introduction
Hypertension is the leading preventable risk factor for cardiovascular disease (CVD)
morbidity and mortality worldwide.! Accurate assessment of blood pressure (BP) is
essential to achieve optimal BP control and to judge the effectiveness of antihypertensive
treatment. Ambulatory BP monitoring (ABPM) is the standard method for the diagnosis
of hypertension,? while home BP monitoring (HBPM) is commonly used for long-term
management of hypertension in clinical practice.’

There are considerable differences between ABPM and HBPM, including
measurement schedule, environment, posture and reproducibility, and when the
ambulatory BP (ABP) levels differ from the home BP (HBP) levels, it is often difficult to
know which to use clinically. Moreover, white-coat hypertension and masked
hypertension could be misdiagnosed if the BP values measured by these two types of out-
of-office BP measurements were significantly different. Understanding the clinical
characteristics of ABPM and HBPM, and the factors affecting the differences between
ABP and HBP levels, is therefore useful in clinical practice.

Differences in health measures by ethnicity are seen clearly in the prevalence of
hypertension and CVD outcomes in the UK population.* The prevalence of hypertension

has been reported to vary between 8% and 39% among different ethnic groups.’ The
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incidence of coronary heart disease (CHD) is higher among South Asians, while that of
stroke is higher in the Black population compared to the White population.® In East Asians,
stroke is more common than CHD.” Many factors, such as lifestyle, dietary habits, obesity,
salt sensitivity, sympathetic nervous activity, socioeconomic status, psychosocial factors,
and genetic heterogeneity could contribute to the differences in BP levels and CVD
outcomes among ethnicities.®!° Therefore, it is important to understand whether any
disparities in BP levels measured by different measurement modalities are also affected
by ethnicity. The objective of this study was to test the hypothesis that differences in

ethnicity are associated with differences between ABP and HBP measurements.

Materials and Methods
Study participants
This was a retrospective analysis of cross-sectional data from two datasets. The first
dataset came from the Blood Pressure monitoring in different Ethnic Groups (BP-Eth)
study (n=771), which was a primary care-based observational study conducted in Central
England. Participants were recruited from 28 general practices from Central England
between 2010 and 2012. Participants who were aged between 40 and 75 years and

belonged to one of the three ethnic groups (White British, South Asian, and African-
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Caribbean) were enrolled. Ethnicity was self-reported using the UK standard census
questionnaire.!! Details of the BP-Eth study rationale, design and procedures have been
published previously.'? The second dataset came from the Japan Morning Surge-Home
Blood Pressure (J-HOP) study (n=4,310), which was a nationwide practice-based
observational study conducted in Japan. Participants were recruited from 71 institutions
(45 primary practices, 22 hospital-based outpatient clinics, and 4 specialized university
hospitals) between 2005 and 2012. Participants with a history of CVD, risk factors for
CVD, or both were enrolled. Details of the J-HOP study rationale, design and procedures
have also been published previously.!® In both studies, participants gave informed consent

for their data to be used for research purposes.

Blood pressure measurements

Office BP measurement

In the BP-Eth study, three office BP (OBP) readings were taken at three different office
visits by a researcher using standardized protocols® with a validated monitor (BPM-100;
BpTRU Medical Devices, Dallas, TX).!* In the J-HOP study, three OBP readings were
taken on two different occasions by physicians or nurses using standardized protocols® at

each of two office visits (HEM-5001; Omron Healthcare, Kyoto, Japan). The Omron
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HEM-5001 BP device uses the same BP measurement algorithm as used in the validated
HEM-737 BP device.!® In the present analysis, we defined OBP as the mean of second
and third readings on two different days (the third day OBPs were excluded in the BP-
Eth study for comparability and the first values of BP measurement on each occasion

were excluded in both study datasets).

Ambulatory BP measurement

ABPM was performed in an outpatient setting according to relevant clinical guidelines.?
In the BP-Eth study, ABPs were measured at half~hourly intervals during the day (07:00—
23:00) and hourly overnight (23:00-07:00) using a validated automatic device (Spacelabs
90217-1Q; Spacelabs Healthcare Inc., Snoqualmie, WA).'® In the J-HOP study, ABPs
were measured at half hourly intervals for 24 hours using a validated automatic device
(TM-2421 or TM-2425; A&D, Tokyo).!” Day and night periods were determined by
participant self-report. In this study, we used daytime ABP levels for the analysis, since
daytime ABP and HBP included only daytime measurements and they have the same BP
threshold of 135/85 mmHg (systolic BP [SBP]/diastolic BP [DBP]) in the major
international hypertension guidelines.>*!8 Eligible participants had at least 14 daytime

ABP readings.?



132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

Home BP measurement
Self-measured HBP was obtained according to the UK and Japanese BP guidelines.>? In
the BP-Eth study, HBP was measured twice each morning (06:00-12:00) and evening
(18:00-24:00) for 1 week using a validated automatic device (Microlife WatchBP Home;
Microlife AG, Widnau, Switzerland).!” In the J-HOP study, HBP was measured three
times each morning and evening for two weeks using the same validated automatic device
as used for the OBP measurements (HEM-5001; Omron Healthcare).!> All HBP readings
taken with these two BP measurement devices were automatically stored in the devices
themselves. In the present analysis, for the purpose of unifying the number of HBP
measurements with the BP-Eth study, we excluded the third value at each BP
measurement occasion and used BP values only in the first week of the J-HOP study. In
both datasets, the first day of readings was excluded, and the mean of the remaining 2—7
days morning and evening readings was calculated.?’ Eligible participants had a minimum
of 12 HBP readings over three days.?

In the BP-Eth study, the order of ABPM and HBPM was varied randomly so that
approximately half of the participants used ABPM first and half used HBPM first. Both

ABPM and HBPM were undertaken within 10 days. In the J-HOP study, the order of
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ABPM and HBPM was selected by the participants. In the present study, only ABP and

HBP measurements undertaken within a 28-day period were included.

Definitions

In the BP-Eth study, diagnosis of hypertension was based on a clinical code in the

participant electronic health records. In the J-HOP study, hypertension was defined as an

office SBP of >140 mmHg and/or office DBP of >90 mmHg, or current use of

antihypertensive medication.

Diagnostic disagreement was defined as a disparity between the hypertension

diagnoses obtained using ABP and HBP (i.e., [i] hypertensive ABP and controlled HBP,

or [ii] controlled ABP and hypertensive HBP). Definite diagnostic disagreement was

defined as diagnostic disagreement where both mean daytime ABP and mean HBP

differed by >5 mmHg from their respective diagnostic thresholds (i.e., for SBP, a case

with [i] ABP >140 mmHg and HBP <130 mmHg or [ii] ABP <130 mmHg and HBP >140

mmHg; for DBP, a case with [iii] ABP >90 mmHg and HBP <80 mmHg or [iv] ABP <90

mmHg and HBP >80 mmHg).

Statistical analysis
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Descriptive statistics are presented as means and standard deviation (SD), and numbers
(proportions). Characteristics of study participants were compared by one-way analysis
of variance or chi-square test, and the Tukey—Kramer Honestly Significant Difference test
was used for multiple comparisons. To investigate the agreement between daytime ABP
and HBP, we created Bland—Altman plots, with narrower limits of agreement indicating
better agreement between the two measurements. The Shapiro—Wilk test and calculation
of skewness were used to check the normal distribution of the differences between
daytime ABP and HBP. We performed multiple linear regression analyses to assess BP
differences among ethnic groups using White British as a reference and to examine factors
associated with ABP-HBP differences, after adjustment for age, sex, body mass index
(BMI), smoking status, alcohol drinking, prevalence of hypertension, prevalence of
dyslipidemia, prevalence of diabetes mellitus, prevalence of chronic kidney disease
(CKD), history of CVD, and OBP values. These covariates were selected a priori because
they have known correlations with BP and CVD risk and could potentially confound the
association between these two variables.?! Numbers (proportions) of participants with
diagnostic disagreement and definite diagnostic disagreement were calculated for each
ethnic group.

We also assessed differences between daytime ABP and morning HBP by ethnicity,
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and between daytime ABP and evening HBP, separately. In addition, ethnic differences in
the disparity between OBP and morning HBP values, and the disparity between OBP and
evening HBP values were assessed. This approach allowed us to assess differences by
ethnicity in BP levels measured under standardized conditions and those measured in an
environment where individual lifestyles might be reflected.

Based on evidence that BP fundamentally differs by age and gender,'® we
conducted post hoc stratified analyses by age (under 65 years old and over 65 years old)
and gender in the multiple linear regression analyses evaluating ABP—HBP differences.

All statistical analyses were performed with R software, ver. 4.2.2 (The R
Foundation for Statistical Computing, Vienna, Austria). Two-sided p-values <0.05 were

defined as statistically significant.

Results
Of the 771 participants in the BP-Eth study, 179 participants were excluded due to
insufficient data, leaving an eligible sample of 592 participants (266 White British, 157
South Asian, and 169 African Caribbean) (Supplementary Fig. S1). Of the 4 310
participants in the J-HOP study, 1 465 participants performed 24-hour ABPM. We

excluded 58 participants with insufficient data as well as 591 participants for whom the
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temporal difference between ABPM and HBPM exceeded 28 days, leaving a total of 816

participants who were eligible from the J-HOP study (Supplementary Fig. S2). Among

these 816 participants, 655 (80.3%) underwent HBPM before ABPM. The mean

difference between the days on which ABPM and HBPM were started was 14.9+7.6 days.

For the present analysis, a total of 1 408 participants (mean age 62.1+11.1 years, 48.6%

males, 78.9% known hypertensive) across both studies were included.

Table 1 shows the characteristics of study participants. Japanese participants were

older, had a lower BMI, a lower prevalence of alcohol intake, and a higher prevalence of

hypertension and CKD compared to other ethnicity groups. South Asian and Japanese

participants had a higher prevalence of diabetes mellitus compared to White British and

African Caribbean participants.

Compared to White British, Japanese participants showed higher office SBP and

daytime ABP and lower home DBP (Table 2). African Caribbean participants showed

higher daytime ambulatory DBP and home DBP compared to White British participants,

but those differences were not clinically significant. Home SBP and office DBP levels

among all other ethnic groups were similar.

Figure 1 shows Bland—Altman plots presenting the difference between daytime

ABP and HBP values, along with the plots of both means. DBP showed less variation
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than SBP. BP levels in other than Japanese participants were slightly higher for HBP than

daytime ABP, while daytime ambulatory DBP was higher than home DBP in Japanese

participants. Bland—Altman plots showed very wide 95% limits of agreement for all

ethnic groups. Japanese participants showed an especially wider 95% limit of agreement

in comparison to other ethnic groups, suggesting a lower measurement accuracy.

In regression coefficient plots, Japanese ethnicity was associated with higher

daytime ABP than HBP when White British was set as a reference (Fig. 2). Alcohol intake

was also associated with higher daytime ABP. Higher age and prevalence of CKD were

associated with higher home SBP. Higher BMI and prevalence of dyslipidemia were

associated with higher home DBP.

Comparing White British and Japanese participants, the differences seen between

morning HBP and both office BP and daytime ABP were much smaller than the equivalent

differences between evening HBP and office or ABP measurements (Supplementary

Table S1).

Figure 3 shows the distribution of daytime ABP and HBP values. Across all ethnic

groups, the proportions of participants with definite diagnostic disagreement were much

lower than the proportions of those with diagnostic disagreement (Table 3), indicating

that the majority of discrepancies between daytime ABP and HBP were observed close to
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the BP thresholds. Notably, Japanese participants showed a higher percentage of

diagnostic disagreement in SBP compared to African Caribbean participants (33.2% vs.

20.7%, p=0.006). Moreover, Japanese participants demonstrated a higher percentage of

definite diagnostic disagreement in SBP compared to White British (9.3% vs. 4.5%,

p=0.040) and African Caribbean participants (9.3% vs. 3.0%, p=0.018) (Table 3).

In the age stratified analyses, there was a significant interaction between age group

and Japanese ethnicity in the SBP difference between ABP and HBP measurements

(»=0.006). Additionally, there was a significant interaction between gender and Japanese

ethnicity in the DBP difference between ABP and HBP measurements (p<0.001)

(Supplementary Fig. S3-S6).

Discussion

Main findings

In an observational study conducted in mixed settings of general practice and hospital-

based populations, we evaluated OBP, daytime ABP and HBP to assess the ethnic

differences in any disparities between out-of-office BP levels, using data from the UK

and Japan. We demonstrated that Japanese participants had higher mean daytime ABP

than mean HBP compared to White British participants. A key reason for this difference
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appeared to be the differences seen between the two populations in HBP measured in the

evening, where HBP readings in the Japanese participants were lower. Moreover,

Japanese participants showed a higher proportion of diagnostic discrepancy for

hypertension between ABP and HBP compared to other ethnic groups. Complementary

use of ABP and HBP monitoring may be more beneficial for assessing CVD risk in

Japanese participants compared to other ethnic groups.

Comparison with previous literature

This is the first study to demonstrate that ethnic differences exist in the BP values obtained
from daytime ABPM and HBPM. Although there was no significant difference in home
SBP levels among the four each ethnic groups studied, Japanese participants showed
higher daytime ABP levels compared to White British participants. Only a few studies
have directly compared ABP and HBP values, and their results have been inconsistent.
Stergiou et al. showed that there were no significant differences between daytime ABP
and HBP in Greek untreated hypertensive patients (n=133, mean age 48.4+10.2 years,
54.9% male).?? In a mixture of European treated and untreated hypertensive patients
which included the current BP-Eth dataset (n=1 971, mean age 53.8+11.4 years, 52.6%

male), daytime ambulatory SBP was slightly but significantly higher than home SBP by
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1.4£10.8 mmHg. On the other hand, the TEST-BP trial, which was a randomized
controlled trial conducted in the UK (n=80, mean age 74.1£10.3 years, 66.3% male, all
with hypertension), showed that daytime ambulatory SBP values were consistently 6.6
mmHg and 7.1 mmHg lower than home SBP values in two sets of ABPM and HBPM
conducted on two different occasions.?* The Ohasama study demonstrated that daytime
ambulatory SBP was 6—7 mmHg higher than home SBP (n=1 007, mean age 66.3+£5.8
years, 32.6% male),?* which supports the results seen in Japanese people in the present
study. One possible mechanism that could explain the greater disparity between daytime
ABP and daytime HBP in Japanese participants compared to White British participants is
high-salt sensitivity: East Asian individuals are known to have a higher salt intake than
West Europeans.?® Chronic high salt intake may lead to increased sympathetic nervous
activity, resulting in high BP levels during working hours.?® This pathophysiology may
explain why Japanese had a greater limit of agreement than other ethnic groups in the
present Bland—Altman analysis (Fig. 1).

The different timing of evening HBP measurements may also affect the ethnic
difference of daytime ABP and HBP levels. Unlike European hypertension guidelines,
which do not specify the precise timing of evening BP measurement,?8 the Japanese

hypertension guideline recommends that evening BP should be measured just before
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bedtime.’ However, BPs measured at bedtime may be affected by various life style factors,
such as bathing and alcohol consumption, resulting in lower evening BP levels compared
to BPs measured before dinner.?’ This might explain our findings that the differences
between OBP and evening HBP and between daytime ABP and evening HBP were much
larger in Japanese participants compared to White British. Other possible confounders,
such as job strain, psychological stress, sedentary lifestyle, temperature, and greater
diurnal BP variability could also have contributed to the ethnic difference of daytime ABP

and HBP levels.?®3

In the present study, Japanese participants showed lower home DBP levels compared to
other ethnic groups. Some potential mechanisms could explain this phenomenon. First,
Japanese participants of this study had a history of CVD or risk factors, or both, and might
have had increased aortic stiftness. In addition, such a population might have had a higher
proportion of participants with impaired cardiac function and, consequently, lower DBP
levels. Secondly, a higher proportion of Japanese participants were hypertensive and used
antihypertensive medications, which could have resulted in lower home DBP. Thirdly, the
BP-lowering effects of bathing and alcohol consumption have been reported to last longer

for DBP than for SBP in evening HBP measurements,”” which might have resulted in
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lower home DBP compared to daytime ambulatory DBP.

In the present study, the participants reporting alcohol intake showed higher daytime ABP
than HBP. This supports the thesis that alcohol consumption has biphasic effects on BP
levels; i.e., an early acute depressor effect in the evening and a pressor effect in the
daytime after its consumption.*? In addition, drinking during the daytime may also have
affected evening HBP levels. Our findings that older age and higher BMI were associated
with greater ABP-HBP disparity were consistent with previously reported findings.*?
Our findings that CKD was associated with greater ABP—HBP disparity was also
in line with a previous study.** Evidence suggests that CKD patients tend to have elevated
BP during nighttime and morning hours.*’ In this context, we should note that Japanese
participants in our study exhibited higher morning home SBP than participants from other
ethnic groups, which may have influenced the observed ABP—HBP differences.
Furthermore, autonomic dysfunction, which is commonly seen in CKD patients,®
may have interacted with the BP—lowering effects induced by bathing, thereby affecting
the evening BP reduction observed in the Japanese participants. The higher prevalence of
CKD, along with significant BP variability,?” could also explain why the Bland—Altman

analysis showed a wider limit of agreement for the Japanese participants compared to
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other ethnic groups.

Our analysis revealed a significant interaction between Japanese ethnicity and the

variables of age and gender in relation to ABP—HBP differences. Specifically, the systolic

ABP-HBP differences were larger in Japanese participants under 65 years old compared

to those over 65 years old. Additionally, the diastolic ABP-HBP differences were larger

in Japanese male participants compared to Japanese female participants.

These results can be attributed to several factors. For participants under 65 years

old, the findings of elevated ambulatory SBP compared to home SBP may be explained

by greater physical activity and environmental stress during daily routines, which are

captured more effectively by ABPM. In contrast, HBPM is typically performed in a more

controlled and relaxed setting, likely leading to lower BP measurements. Younger adults

are generally more active throughout the day, which could contribute to the higher

ambulatory SBP observed.

For males, the findings of higher ambulatory DBP compared to home DBP could

potentially be explained by differences in daily activity patterns or physiological

responses during ABPM. While specific data on work-related stress or physical exertion

by gender were not directly assessed in this study, prior research suggests that individual
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variations in stress response, activity levels, and autonomic regulation could influence
ABP measurements.*® The observed interaction effect between gender and the diastolic
ABP-HBP differences may reflect underlying physiological or behavioral differences,

the impact of which will require further investigation in future studies.

Strengths and limitations

Strengths of this study include the collections of daytime ABP and HBP data following

standardized protocols from four ethnic groups. In addition, the out-of-office BP values

assessed in this study were reliable as they were automatically stored in the memory of

the device itself. However, there are some limitations. First, the number of participants in

each ethnic group was small, which would affect the power to assess ethnic differences

between ABP and HBP levels. Second, although all BP devices used in the present study

14-17.19 ywe could not eliminate the

had been previously validated and found to be accurate,
impact of the differences in BP measurement devices between the BP-Eth and J-HOP
studies, which might have contributed to the variations in each BP parameter. Third, the
definition of hypertension was different between the two studies. However, despite this

difference in hypertension definitions, home SBP levels were similar among the four

ethnic groups in our study. Fourth, the definitions of daytime were different between the
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two studies. The BP-Eth study might have included participants who had periods of sleep
during the day, which could have affected ABP levels. Fifth, data regarding
antihypertensive medication use among study participants were not available for this
analysis. This limitation could affect the generalizability and validity of the findings.
Additionally, data regarding the use of medications that may affect the efficacy of
antihypertensive medications, such as glucocorticoids or non-steroidal anti-inflammatory
drugs (NSAIDs),'® were not collected. Sixth, we did not obtain information on CVD, such
as heart failure or peripheral artery disease, which could potentially influence daily
activity patterns.>>* Seventh, our analysis did not evaluate whether ethnic differences in
social factors or those in intrinsic biological characteristics were more strongly related to
the ethnic differences observed between ABP and HBP levels. Finally, we were unable to
adjust for differences in socioeconomic status, access to healthcare, education, and
lifestyle that might influence the difference between ABP and HBP levels,'? as such
information was not available in the database used in this study. Further studies
incorporating comprehensive socioeconomic data are needed to better understand and

interpret the differences observed across ethnic groups.

Conclusion
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We demonstrated that Japanese participants showed greater disparity between ABP and

HBP compared to White British participants in a clinical patient population.

Complementary use of ABP and HBP monitoring may be more beneficial for assessing

CVD risk in Japanese participants compared to other ethnic groups.
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Summary Table

What is known about the topic

*The management of hypertension using out-of-office blood pressure (BP) monitoring,

including ambulatory BP (ABP) monitoring and home BP (HBP) monitoring, is essential

to achieve optimal BP control and to judge the effectiveness of antihypertensive treatment

in clinical practice.

* There are ethnic differences in the prevalence and control of hypertension.

What this study adds

* Japanese participants showed greater disparity between ABP and HBP compared to

White British participants.

*Japanese participants showed a higher proportion of discrepancy between ABP- and

HBP-based diagnosis of hypertension compared to other ethnic groups.
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Data Availability Statement

The datasets generated during and/or analysed during the current study are not publicly
available due to privacy and confidentiality concerns but are available from the

corresponding author on reasonable request.
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Figure Legends

Fig. 1 Bland-Altman plots comparing daytime ambulatory blood pressure and home

blood pressure values.

Data are expressed as the mean difference between daytime ambulatory BP and daytime

home BP values £ 1.96 x SD. The mean difference and the upper and lower limit of

agreement are shown as dashed lines, and their 95% confidence intervals are shown as

dotted lines. BP indicates blood pressure; SD, standard deviation.

Fig. 2 Regression coefficient plot showing predictors of daytime ambulatory and

home blood pressure difference.

This plot indicates the estimates for each effect in the model, with lines that indicate the

width of the 95% confidence interval for the parameters. Variables whose confidence

intervals intersect the reference line at 0 are not significant. BMI indicates body mass

index; BP, blood pressure; CKD, chronic kidney disease; CVD, cardiovascular disease;

DBP, diastolic blood pressure; SBP, systolic blood pressure.

Fig. 3 Scatter plots showing the distribution of daytime ambulatory blood pressure

and home blood pressure values.



598

599

600

601

602

603

40

Daytime ambulatory BP and daytime home BP levels for each participant are plotted as

gray or black circles. Black circles in gray zones indicate participants with definite

diagnostic disagreement. The diagnostic thresholds of daytime ambulatory BP and home

BP are shown as dashed lines at 135 mmHg for systolic BP and at 85 mmHg for diastolic

BP, respectively. ABP indicates ambulatory blood pressure; BP, blood pressure; HBP,

home blood pressure.



Table 1. Characteristics of the study population (n=1,408).
White British

Descriptive variables

Age, years

Male, n (%)

Body mass index, kg/m?

Smoking, n (%)

Alcohol intake, n (%)
Hypertension, n (%)
Dyslipidemia, n (%)

Diabetes mellitus, n (%)

Chronic kidney disease, n (%)
History of CVD, n (%)

Blood pressure parameters, mmHg
Office SBP

Office DBP

Daytime ambulatory SBP
Daytime ambulatory DBP
Morning-evening mean home SBP
Morning-evening mean home DBP
Morning home SBP

Morning home DBP

Evening home SBP

Evening home DBP

(n=266)

62.248.6
133 (50.0)
29.8+5.5
46 (17.3)
164 (61.7)
162 (60.9)
93 (35.0)
29 (10.9)
19 (7.1)
55(20.7)

129.3£16.1
79.0£9.5
132.6+14.0
78.349.0
134.2+12.8
79.948.8
135.2+14.0
81.049.6
134.2+13.3
79.14£8.6

South Asian
(n=157)

57.5+9.3"
90 (57.3)
28.3+4.0"
6 (3.8)"
40 (25.5)°
95 (60.5)
65 (41.4)
41 (26.1)"
53.2)
23 (14.6)

125.7+14.8
79.5+8.2
130.2+14.7
79.9+8.7
132.0+13.2
81.7+7.5
131.2+13.4"
81.8+7.7
133.3+14.0
82.247.9"

African Caribbean

(n=169)

56.9+9.6°
66 (39.1)
30.7+6.0"
24 (14.2)f
69 (40.8)""
111 (65.7)
41 (24.3)
26 (15.4)
19 (11.2)
16 (9.5)"

128.9+14.8
82.19.0"
132.6+14.3
81.6+9.1°
134.1£12.9
83.6+8.5"
134.9+14.0
84.7+£8.9"1
134.4+13.1
83.0+8.9"

Japanese
(n=816)

64.0£11.9™4
395 (48.4)
24.5+3.6%0
104 (12.7)f
171 (21.0)"*
743 (91.1)5%
264 (32.4)
229 (28.1)"*
198 (24.3)""+
127 (15.6)

138.8+16.0"%"+
79.7+11.2*
135.6+13.8" 1+
80.4+10.0"
135.3+14.07
76.1£10.0"
141.1+15.9%"+
80.0+10.9*
132.5+15.8
73.4+10.5%H

Data are expressed as means£SD or number (percentage). Characteristics of study participants were compared by one-way analysis of variance

or chi-square test. To compare characteristics among the four ethnic groups, we used the Tukey—Kramer Honestly Significant Difference (HSD)

test for multiple comparisons. CVD indicates cardiovascular disease; DBP, diastolic blood pressure; SBP, systolic blood pressure. Statistical



significance was defined as P<0.05. "P<0.05 vs. White British; TP<0.05 vs. South Asian; *P<0.05 vs. African Caribbean.



Table 2. Differences in blood pressure values of each ethnic group against those of White British participants.

Systolic blood pressure, mmHg
Office SBP

White British

(n=266)

South Asian
(n=157)

African Caribbean
(n=169)

Japanese
(n=816)

Model 1 0 (reference) -2.59 (-5.71 t0 0.54) 0.29 (-2.76 to 3.34) 10.47 (8.09 to 12.85)*

Model 2 0 (reference) —1.92 (-5.13 to 1.30) —0.16 (-3.20 to 2.88) 8.65 (5.96 to 11.34)}
Daytime ambulatory SBP

Model 1 0 (reference) —2.53 (-5.31t0 0.25) —0.45 (-3.16t0 2.27) 4.26 (2.15 to 6.38)}

Model 2 0 (reference) —1.90 (4.78 to 0.98) —0.76 (-3.48 to 1.96) 3.13 (0.73 to 5.54)"
Home SBP

Model 1 0 (reference) —0.82 (-3.47 to 1.84) 0.98 (—1.62 to 3.57) 2.67 (0.65 to 4.69)"

Model 2 0 (reference) —0.97 (-3.71 to 1.76) 0.13 (-2.46 t0 2.71) —0.07 (-2.35 t0 2.22)

Diastolic blood pressure, mmHg
Office DBP

Model 1 0 (reference) —1.27 (-3.15t0 0.61) 1.25 (—0.58 to 3.09) 1.95 (0.52 to 3.38)"

Model 2 0 (reference) —0.65 (-2.58 to 1.27) 1.11 (-0.71 t0 2.93) 1.54 (-0.07 to 3.15)
Daytime ambulatory DBP

Model 1 0 (reference) —0.36 (-2.10 to 1.38) 2.04 (0.34 to 3.74)" 2.27 (0.95 to 3.60)}

Model 2 0 (reference) 0.56 (-1.24 t0 2.35) 1.92 (0.22 to 3.61)" 2.09 (0.58 to 3.59)f
Home DBP

Model 1 0 (reference) 0.37 (-1.35 t0 2.08) 2.32(0.65 to 4.00)" —2.45 (-3.75 to —1.14)*

Model 2 0 (reference) 0.53 (-1.25 to 2.30) 1.90 (0.23 to 3.58)" -3.60 (-5.08 to —2.11)}

Linear regression analysis was used to assess differences in blood pressure values for each ethnic group against the values in White British participants.
Regression coefficients (95% confidence intervals) are presented for each model. The morning-evening mean blood pressure value was used for home
blood pressure. Model 1 was adjusted for age, sex, and BMI. Model 2 was adjusted for age, sex, BMI, smoking status, alcohol intake, prevalence of
hypertension, prevalence of dyslipidemia, prevalence of diabetes mellitus, prevalence of chronic kidney disease, and history of CVD. BMI indicates

body mass index; CVD, cardiovascular disease; DBP, diastolic blood pressure; SBP, systolic blood pressure. Statistical significance was defined as



P<0.05. "P<0.05, 'P<0.01, *P<0.001, all vs. White British.



Table 3. Case exhibiting diagnostic disagreement in each ethnic group.

White British (n=266) South Asian (n=157)
SBP, diagnostic disagreement
68 (25.6) 38 (24.2)
SBP, definite diagnostic disagreement
12 (4.5) 7(4.5)
DBP, diagnostic disagreement
57 (21.4) 29 (18.5)
DBP, definite diagnostic disagreement
6 (2.3) 1(0.6)

African Caribbean (n=169)

35 (20.7)

5 (3.0)

37 (21.9)

5 (3.0)

Japanese (n=816)
271 (33.2)*
76 (9.3)"*
191 (23.4)

25(3.1)

P value

0.001

0.002

0.565

0.354

Data are expressed as number (percentage). Definite diagnostic disagreement was defined as diagnostic disagreement excluding cases with daytime ambulatory

BP and/or home BP differing by <5 mmHg from their diagnostic thresholds (135 mmHg for SBP and 85 mmHg for DBP). The percentages of participants who

showed diagnostic disagreement and definite diagnostic disagreement were compared by chi-square test. To compare differences among the four ethnic groups,

we used the Tukey-Kramer Honestly Significant Difference (HSD) test for multiple comparisons. BP indicates blood pressure; DBP, diastolic blood pressure;
SBP, systolic blood pressure. Statistical significance was defined as P<0.05. “P<0.05 vs. White British; "P<0.05 vs. South Asian; *P<0.05 vs. African Caribbean.
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