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ABSTRACT

Introduction We aimed to investigate the individual and
combined effects of age-specific and sex-specific pulse
pressure (PP) and brachial-ankle pulse wave velocity
(baPWV) on the incidence of new-onset diabetes mellitus.
Research design and methods Participants in the
Kailuan study cohort who were >20 years old, participated
in follow-up assessments and underwent baPWVv
measurements in 2010-2011, 2012-2013, and 2014—
2015 were studied. The participants were allocated to
four groups according to their PP and baPWV status, each
categorized as high or normal, according to age-specific
and sex-specific median values. Cox proportional hazards
models were used to explore the individual and combined
effects of PP and baPWV on the incidence of diabetes
mellitus.

Results There were 18619 participants who were
followed for 4.27+1.91 years. A total of 877 new cases of
diabetes were identified, and the incidence density was
11.03/1000 per year. Using the normal PP and normal
baPWV group as the reference group, the multivariable-
adjusted HRs and 95% Cls for diabetes mellitus in the
high PP and high baPWV groups were 1.08 (0.93 to 1.25)
and 1.64 (1.41 to 1.90), respectively. Compared with the
normal PP/baPWV group, the HR and 95% Cl for diabetes
in the normal PP/high baPWV, the high PP/normal baPWV,
and high PP/baPWV groups were 1.66 (1.35 to 2.05), 1.09
(0.86 to 1.37), and 1.74 (1.43 to 2.13), respectively.
Conclusions High baPWV was independently associated
with a higher risk of diabetes mellitus, and individuals with
both high baPWV and high PP were at a still higher risk of
diabetes mellitus.

INTRODUCTION

Diabetes mellitus is a chronic non-
communicable disease that is highly prev-
alent worldwide. A recent study estimated
that there are 463 million people around the
world who have diabetes and predicted that
this number will reach 700 million by 2045."
Because of continuing social and economic

Significance of this study

What is already known about this subject?

» Pulse pressure (PP) is an independent predictor of
new-onset diabetes in hypertensive individuals.

» Brachial-ankle pulse wave velocity (baPWV) is posi-
tively associated with the risk of new-onset diabetes.

What are the new findings?

» High baPWV was positively associated with the risk
of new-onset diabetes mellitus.

» High PP was not independently associated with the
risk of developing diabetes.

» Participants with both high baPWV and high PP were
at a still higher risk of diabetes mellitus.

How might these results change the focus of

research or clinical practice?

» BaPWV is a better predictor of diabetes than PP.
Therefore, the measurement of baPWV in the gen-
eral population may help prevent the development
of diabetes.

advances, the prevalence of this disease in
China is steadily increasing. A national survey
conducted in 2013 generated estimated prev-
alences of diabetes and pre-diabetes in China
of 10.9% and 35.7%, respectively.” Diabetes is
a risk factor for cardiocerebrovascular events
and is associated with other complications,
such as nephropathy, retinopathy, and periph-
eral vascular disease, which create significant
social and economic burdens.

The etiology of diabetes is not yet clear.
Heredity, physical inactivity, and a poor diet
are well-known risk factors for diabetes.”
Arterial stiffness has also been shown to be
a risk factor for diabetes in a large number
of studies. Yasuno et al' found that high pulse
pressure (PP) is a predictor of new-onset
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diabetes in hypertensive patients, and Zhang et al’ showed
that PP and brachial-ankle pulse wave velocity (baPWV)
are associated with a higher risk of diabetes in hyper-
tensive adults. Both PP and pulse wave velocity (PWV)
are indicators of arterial stiffness, but the information
they provide differs.”” BaPWV reflects both central and
peripheral arterial stiffness, and PP only reflects central
arterial stiffness, but changes in peripheral arteries do
not significantly affect PP. In addition, some previous
studies have shown that the individual effects of PP and
PWYV on the risks of cardiovascular events differ and that
the two variables also have a combined effect on the inci-
dences of such events.®®

In previous studies, the associations of PP and PWV with
diabetes have been separately evaluated. However, to date,
the combined effect of PP and baPWV on the risk of diabetes
has not been evaluated. Arterial stiffness reflects the degen-
eration of the vascular elastic arterial extracellular matrix
and is associated with age and sex. Therefore, the age and
sex of the individual should be taken into account when
PP and PWV are used to evaluate arterial stiffness. In the
present study, we aimed to determine the combined effect
of PP and baPWV on the incidence of new-onset diabetes
using data from the Kailuan Study.

RESEARCH DESIGN AND METHODS

Study participants

The Kailuan Study is a longitudinal cohort study of current
and retired employees of the Kailuan Group in Tangshan
city, China. Between 2006 and 2007, the first health evalua-
tions of employees and retirees of the Kailuan Group were
conducted at Kailuan General Hospital and its 11 associated
hospitals, and they were followed up every 2 years. A total of
101510 participants were enrolled for the baseline survey.
All the participants completed a standardized question-
naire and underwent physical examinations and laboratory
testing.” '’ Between 2010 and 2011, baPWV was measured in
some participants, and the full cohort underwent routine
follow-up examinations. A total of 21529 individuals partic-
ipated in the follow-up evaluations between 2010 and 2015
and underwent baPWV measurement for the present study.
Participants with diabetes (n=2795) or atrial fibrillation
(n=47) were excluded, as well as those for whom blood pres-
sure data were missing (n=12), and those who were lost to
follow-up (n=56), which left data from 18619 participants
for analysis (figure 1). The study was performed according
to the principles of the Declaration of Helsinki. Written
informed consent was obtained from all the participants.

Measurement of blood pressure

Blood pressure was measured in the right brachial artery
using a calibrated mercury column sphygmomanometer
three times at intervals of 1-2min, after the participants
had rested for atleast 5min. If the difference between two
values was > mm Hg, the blood pressure was remeasured.
The mean of the three values was recorded. The HEM-
8102A electronic sphygmomanometers used, which were

A total of 101,501 participants included in the
Kailuan Study at baseline (2006-2007)

2012-2013, and 2014-2015 follow-ups and
leted baPWV 1t
N=21,529

Participants with diabetes
N=2795

‘ Participants with atrial

‘ Employees participated in the 2010-2011,

Participants who were missing
blood pressure measurements
N=12

——

fibrillation ’4*

N=47
Participants lost to follow-up
" N=56
Participants were enrolled in this study
N=18,619
Figure 1 Flow chart for the inclusion of participants in the

study. baPWV, brachial-ankle pulse wave velocity.

manufactured by Omron Co, Ltd (Dalian, China), have
been used since 2014. PP was calculated as the difference
between the systolic and diastolic pressure. Mean aterial
pressure (MAP) was calculated as the diastolic pressure
plus one third pulse pressure.

Measurement of baPWV

BaPWYV was measured between 07:00 and 09:00 hours on
the day of the follow-up examination by trained profes-
sionals. The examination room temperature was kept
between 22°C and 25°C. A BP-203RPEIII network arterial
stiffness detection device (Omron Health Medical Co,
Ltd) was used to make measurements in all four limbs,
from which baPWV was calculated. In this study, baPWV
was calculated as La—Lb/AT, in which La is the distance
from the heart to the ankle, Lb is the distance from
the heart to the brachium, and AT is the time interval
between the wavefront of the brachial waveform and
that of the ankle waveform. Participants were required
to rest for at least 5min beforehand, were not permitted
to smoke, and had to lie down during the measurements.
Bilateral measurements were made twice in each indi-
vidual and the higher value (left or right) made on the
second occasion was recorded as the baPWV." 2 In a vali-
dation study, three measurements were made three times
in 77 participants, following the standard procedure. We
calculated the intraclass correlation coefficient (ICC)
to assess test-retest reliability; all the pairs showed good
(ICC 20.40) to excellent (ICC 20.75) reliability.
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Assessment of diabetes status

All the participants provided venous blood samples after
an overnight fast of 8-12hours. Fasting blood glucose
(FBG) concentration was measured using the hexoki-
nase/glucose-6-phosphate dehydrogenase method on an
autoanalyzer (Hitachi 747; Hitachi, Tokyo, Japan) in the
central laboratory of Kailuan General Hospital. The coef-
ficient of variation, calculated using blind quality control
specimens, was <2.0%. Information regarding treatment
with insulin or oral hypoglycemic agents was collected
during follow-up.

Incident diabetes was defined as a self-reported physi-
cian diagnosis of diabetes during the follow-up period,
the use of glucose-lowering drugs during the follow-up
period, or a change in FBG from <7.0 mmol/L at baseline
to 27.0mmol/L at the final visit. Patients with pre-existing
diabetes, defined as a self-reported a history of diabetes
mellitus, the administration of antidiabetic medication,
or an FBG >7.0mmol/L at baseline, were excluded. The
participants were followed from the day their baPWV
was measured until a diagnosis of incident diabetes was
made, they were lost to follow-up because of emigration
or death, or the end of the follow-up period.

Assessment of covariates

Epidemiologic, anthropometric, biochemical, and life-
style survey data for the participants have been published
previously.” ' Information regarding their age, sex,
smoking habits, alcohol intake, salt intake, physical
activity, income, educational level, and medical history,
including the presence of hypertension or diabetes, and
the use of medication, such as hypoglycemic agents, anti-
hypertensive agents, lipid-lowering agents, or aspirin,
was collected using questionnaires. The height, body
mass, and heart rate of the participants were measured
by a nurse. Body mass index (BMI) was calculated as
body mass in kilograms divided by the square of height
in meters. Serum total cholesterol, triglyceride, high-
density lipoprotein-cholesterol, low-density lipoprotein-
cholesterol, and high-sensitivity C reactive protein
(hs-CRP) concentrations were measured using an auto-
matic analyzer (Hitachi 747; Hitachi, Tokyo, Japan) in
the Central Laboratory of Kailuan Hospital.

Statistical analysis

Baseline data were collected during the visit at which
baPWV was measured. As in a previous study,6 the partici-
pants were allocated to four groups according to their PP
and baPWV, which were categorised as normal or high on
the basis of age-specific and sex-specific median values:
(1) a normal PP/baPWV group; (2) a normal PP/high
baPWV group; (3) a high PP/normal baPWV group; and
(4) a high PP/baPWV group. The relationship between
baPWV and PP was evaluated using Pearson’s correlation
coefficient. The cumulative incidence of diabetes in each
group was calculated using the Kaplan-Meier method
and was also compared using the log-rank test.

Multivariable Cox proportional hazards models were
used to evaluate the relationships between the four
groups and the incidence of diabetes and to evaluate
the individual relationships between PP or baPWV and
the incidence of diabetes. We determined whether there
was a statistical interaction between the exposure cate-
gories (normal or high PP and normal or high baPWV)
by entering these variables as interaction terms into the
multivariable models. We adjusted for age, sex, BMI, mean
arterial pressure, serum hs-CRP concentration, smoking
status, alcohol consumption status, physical activity,
hyperlipidemia, family history of diabetes, and the use of
antihypertensive agents in the multivariable models. The
covariates were selected on the basis of previous reports
of their association with diabetes in China.* "'

Several sensitivity analyses were performed to test the
robustness of the results. Because some antihypertensive
agents, for example, diuretics and some B-blockers, and
lipid-lowering agents can adversely affect glucose metab-
olism, we excluded participants who used cholesterol-
lowering agents and antihypertensive agents during
the follow-up period. We also excluded individuals with
ankle-brachial index <0.9 at baseline, because arterial
stenosis or occlusion in a lower extremity can affect the
accuracy of baPWV measurements. We also performed
subgroup analyses according to sex and age. To assess the
potential confounding effects of pre-diabetes and gesta-
tional diabetes, we performed two sensitivity analyses that
separately excluded pre-diabetic patients and gestational
diabetes. SAS V.9.4 (Cary, North Carolina, USA) was used
for statistical analyses, and a two-sided p value of <0.05
was considered to represent statistical significance.

RESULTS

Table 1 shows the baseline characteristics of each group.
The mean age of the participants was 47.65 (SD: 12.32)
years, and 12458 (66.91%) of them were male. The
median PP and baPWV were 44.67mm Hg and 1405.00
cm/s, respectively. The age-specific and sex-specific
median PP and baPWV values are shown in online supple-
mental table 1. There were 7488 participants (40.22%)
who were discordant with respect to PP and baPWV status
(3506 with normal PP and high baPWV, and 3982 with
high PP and normal baPWV). The correlation coefficient
for the relationship between PP and baPWV was 0.33
after adjustment for age and sex.

Cumulative incidence of diabetes

The length of the follow-up period was 4.27+1.91 years,
and the number of follow-up visits was 2.94+0.89. During
this period, a total of 877 participants developed diabetes,
yielding a cumulative incidence of 8.86% and an inci-
dence density of 11.03/1000 persons per year. The cumu-
lative incidences for the normal and high PP groups were
8.82% and 10.75%, and those for the normal baPWV and
high baPWV groups were 6.61% and 12.86%, respec-
tively. The cumulative incidences of diabetes were 6.53%,
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Table 1 Baseline characteristics of participants by PP and baPWV status
Normal PP and Normal PP and Increased PP and Increased PP

Total population baPWV increased baPWV normal baPWV and baPWVv

n=18619 n=5295 n=3506 n=3982 n=5836 P value
Age (year) 47.65+12.32 47.99+12.26 46.89+12.62 47.01+12.34 48.24+12.13 <0.001
Male (%) 12458 (66.91) 3644 (68.82) 2437 (69.51) 2563 (64.36) 3814 (65.35) <0.001
SBP (mm Hg) 127.96+18.07 115.62+12.55 121.76+13.34 131.07+15.07 140.75+£17.49 <0.001
DBP (mm Hg) 81.70+10.91 78.59+9.56 83.67+10.59 78.77+£10.35 85.32+11.25 <0.001
PP (mm Hg) 46.26+12.52 37.03+6.97 38.09+6.71 52.30+9.73 55.42+11.77 <0.001
BaPWV (cm/s) 1466.99+321.18 1283.23+181.77 1602.27+303.47 1293.32+184.92 1670.95+341.60 <0.001
BaPWV >1.4k cm/s (%) 9489 (50.96) 1079 (20.38) 2747 (78.35) 870 (21.85) 47983 (82.13) <0.001
BMI (kg/m2) 24.71+3.36 24.27+3.28 24.61+3.35 24.75+3.24 25.13+3.44 <0.001
FBG (mmol/L) 5.19+0.67 5.10+0.58 5.19+0.88 5.19+0.60 5.28+0.63 <0.001
TC (mmol/L) 5.02+1.60 4.94+1.87 5.00+£1.32 4.99+1.38 5.13+1.62 <0.001
TG (mmol/L) 1.22 (0.84-1.84) 1.14(0.80-1.68) 1.28 (0.89-2.00) 1.13 (0.78-1.71) 1.32 (0.90-2.01) <0.001
LDL-C (mmol/L) 2.64+0.90 2.56+0.92 2.63+1.04 2.64+0.81 2.72+0.83 <0.001
HDL-C (mmol/L) 1.50+0.71 1.50+0.45 1.49+0.71 1.50+0.66 1.50+0.90 0.822
hs-CRP (mg/L)* -0.55+2.62 -0.57+2.45 -0.47+2.56 -0.65+2.71 -0.51+2.74 0.012
Smoking (%) 6708 (36.03) 1943 (36.69) 1362 (38.85) 1300 (32.65) 2103 (36.03) 0.002
Drinking (%) 5727 (30.76) 1709 (32.28) 1186 (33.83) 1080 (27.12) 1752 (30.02) 0.007
Exercise (%) 1687 (9.06) 565 (10.67) 316 (9.01) 331 (8.31) 475 (8.14) <0.001
Hypertension (%) 6551 (35.18) 968 (18.28) 1211 (34.54) 1220 (30.64) 3152 (54.01)
Blood pressure lowering 2311 (12.41) 321 (6.06) 461 (13.15) 361 (9.07) 1168 (20.01) <0.001
agents (%)
Lipid-lowering drugs (%) 164 (0.88) 36 (0.68) 37 (1.06) 25 (0.63) 66 (1.13) 0.013

P, comparison of baseline characteristics between different PP and baPWV groups.

*Log10 transformation.

baPWYV, brachial-ankle pulse wave velocity; BMI, body mass index; DBP, diastolic blood pressure; FBG, fasting blood glucose; HDL-C,
high-density lipoprotein cholesterol; hs-CRP, high-sensitivity C reactive protein; LDL-C, low-density lipoprotein cholesterol; PP, pulse
pressure; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride.

12.04%, 6.24%, and 13.18% for the normal PP/baPWV,
normal PP/high baPWV, high PP/normal baPWV, and
high PP/baPWV groups, respectively (figure 2).

Comparison of the risk of new-onset diabetes in each group
Compared with the normal PP group, the high PP group
had a significantly higher risk of developing diabetes,
according to model 1. However, in models 2 and 3, high
PP was not significantly associated with the risk of diabetes
(HR 1.08; 95% CI 0.93 to 1.25) (table 2). Compared with
the normal baPWV group, the high baPWV group had a
significantly higher risk of diabetes, according to models
1 and 2, and after adjustment for PP in model 3, an associ-
ation between baPWV and the risk of diabetes remained
(HR 1.64; 95% CI 1.41 to 1.90) (table 3).

Table 4 shows the risk of diabetes in each of the groups.
In the multivariable-adjusted model, the HRs for new-
onset diabetes were significantly higher in the normal PP/
high baPWV (HR 1.66, 95% CI 1.35 to 2.05) and high PP/
baPWV (HR 1.74, 95% CI 1.43 to 2.13) groups than in the
normal PP/baPWV group. In subgroup analyses, no signif-
icant associations were found among female participants
alone (online supplemental tables 3-6). In addition, the

effect estimates were not significantly affected by the exclu-
sion of patients with pre-diabetes or gestational diabetes
(online supplemental tables 7 and 8).

DISCUSSION

In the present study, we used age-specific and sex-specific
cut-off values to define high and normal PP and baPWV
and found that high baPWV was associated with a higher
risk of diabetes, whereas high PP was not. However, when
combinations of high or normal PP and baPWV were
considered, we found that participants with both high
baPWV and high PP were at the highest risk.

The present results are consistent with those of previous
studies that showed that arterial stiffness increases the
risk of diabetes. Muhammad et al'” used carotid-femoral
pulse wave velocity (cfPWV) as an indicator of arterial
stiffness and found that the risk of diabetes in people with
high cfPWV was 3.24 times higher than in those with low
cfPWV. In addition, a prospective study of 2429 hyper-
tensive patients showed that baseline baPWV is positively
associated with the risk of developing diabetes.” More
recently, Liu et al'® found that there is a dose-response
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Cumulative Diabetes Events of Different PP and baPWV Combination

14

--------- Normal PP and baPWV group

Groups

= = Normal PP and increased baPWV group

12

10

Cumulative Diabetes Events (%)

0
0 1 2
Number at risk

Increased PP and baPW'V group

— - = Increased PP and normal baPWV group :

Years of Follow-up (Year)

Normal PPand 5295(0)  5287(2)  4727(24)  3793(64)  3116(93)  2434(127)  1432(147) 465(163)
baPWV

Normal PPand 3506(0)  3499(4)  3096(34)  2403(76)  1913(114)  1458(134)  895(148)  293(176)
increased baPWV

Increased PP and 3982(0)  3970(0)  3298(19)  2425(55)  1927(80)  1427(101)  811(115)  255(119)
normal baPWV

Increased PP and 5836(0)  5803(3)  4880(60)  3679(158) 3015(215)  2244(280)  1428(310) 433(344)
baPWV

Figure 2 Cumulative diabetes incidence in groups with combinations of normal or high PP and baPWV. p<0.05; log-rank test.

baPWV, brachial-ankle pulse wave velocity; PP, pulse pressure.

relationship between baPWV and the risk of type 2
diabetes, and in a prospective cohort study conducted in
China, it was shown that baPWV might be an indepen-
dent predictor of new-onset type 2 diabetes.'” Consistent
with these previous findings, the present results show
that there is a 1.64-fold increase in the risk of developing
diabetes in patients with a high baPWV.

Although several plausible biological pathways have
been implicated, the mechanism underlying the link
between baPWV and diabetes remains unclear. First,
endothelial cell dysfunction could cause microvascular
dysfunction,'® leading to poor tissue perfusion, impaired
glucose metabolism and insulin resistance, and arterial
stiffness.'”" In addition, arterial stiffness might worsen

Table 2 Risk of increased PP on the new-onset diabetes events

Incidence density Model 1 Model 2 Model 3
Groups N Events (persons per year) HR (95% ClI) HR (95% Cl) HR (95% ClI)
Normal PP 8801 379 9.70 Ref. Ref. Ref.
Increased PP 9818 498 12.31 1.41 (1.23to0 1.61) 1.13 (0.97 to 1.31) 1.08 (0.93 to 1.25)
Per SD increase in PP 18619 877 11.03 1.20 (1.13 to 1.28) 1.06 (0.98 to 1.15)

1.01 (0.93 to 1.09)

Model 1: adjusted for age and gender; model 2, adjusted for age, gender, BMI, MAP, hs-CRP, smoking, drinking, exercise, hyperlipidemia, family
history of diabetes and blood pressure lowering agents; model 3: adjusted for all the variables in model 2 and baPWV.
baPWV, brachial-ankle pulse wave velocity; BMI, body mass index; hs-CRP, high-sensitivity C reactive protein; MAP, mean arterial pressure; PP,

pulse pressure.
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Table 3 Risk of increased baPWV on the new-onset diabetes events

Incidence density Model 1 Model 2 Model 3
Groups N Events (persons per year) HR (95% CI) HR (95% CI) HR (95% Cl)
Normal baPWV 9277 306 7.65 Ref. Ref. Ref.
Increased baPWV 9342 571 14.44 1.96 (1.70 to 2.25) 1.65(1.42 t0 1.91) 1.64 (1.41 to 1.90)
Per SD increase in baPWV 18619 877 11.03 1.41 (1.33 to 1.49) 1.36 (1.27 to 1.46) 1.36 (1.27 to 1.46)

Model 1: adjusted for age and gender; model 2: adjusted for age, gender, BMI, MAP, hs-CRP, smoking, drinking, exercise, hyperlipidemia, family
history of diabetes, blood pressure lowering agents; model 3, adjusted for all the variables in model 2 and PP.
baPWV, brachial-ankle pulse wave velocity; BMI, body mass index; hs-CRP, high-sensitivity C reactive protein; MAP, mean arterial pressure; PP,

pulse pressure.

microvascular lesions, leading to the creation of a vicious
circle.?? ** Second, whereas normal arteries buffer the
PP, arterial stiffness leads to high blood flow through
low-resistance organs, such as the brain and kidney,
resulting in organ dysfunction.”* Furthermore, because
the pancreas is a low-resistance, high-blood flow organ
(mean tissue perfusion 250-300mL/min/100g), it may
be that its endocrine function is adversely affected by
arterial stiffness.

We did not find that high PP is associated with a higher
risk of diabetes, which is consistent with the finding
of Chen et al” that PP was not associated with the risk
of diabetes in a hypertensive population. In contrast,
Yasuno et al' found that PP is an independent predictor
of new-onset diabetes in hypertensive patients in Japan.
However, it is important to highlight that the present
study was performed in the general population and that
we recruited participants of a relatively young age (mean
age 47 years). Chen et al also studied young hypertensive
patients (mean age 41 years), whereas the mean age of
the participants in the study by Yasuno et al was 64 years.
In addition, we included the direct measures of arterial
stiffness as a covariate in the analysis. These factors might
explain the difference in the findings of the present study
and that of Yasuno et al.

The correlation coefficient for the relationship
between PP and baPWV was 0.33 after adjustment for age
and sex. Kang et af’® and Kim et a’” made similar findings
and obtained correlation coefficients of 0.44 and 0.36,
respectively. In another study that used cfPWV as the
measure of arterial stiffness, the correlation coefficient
was 0.43,6 which implies that there is a difference between

the use of PP and cfPWV for the evaluation of arterial
stiffness. Furthermore, this study showed that the effects
of cfPWV and PP on the risk of cardiovascular disease are
additive,” which is similar to the findings of the present
study, in which the presence of both high PP and high
baPWV further increased the risk of incident diabetes.
We also found that individuals with normal PP and high
baPWYV and those with high PP and baPWV had higher
risks of diabetes than those with normal PP and baPWV.
However, individuals with high PP and normal baPWV
did not have a significantly higher risk of diabetes. These
results suggest that baPWV may be a better predictor of
diabetes than PP.

The present study had several limitations. First, we
used baPWV, rather than cfPWYV, as a measure of arterial
stiffness. However, baPWV closely correlates with cfPWV
and has been widely used in studies of Asian popula-
tions.”*’ Second, a single population was studied; there-
fore, the results require validation in other populations.
Third, diagnoses of diabetes were made on the basis of
single measurements of FBG, which may have resulted in
an underestimation of the incidence of diabetes. Finally,
we did not differentiate patients with type 1 and type 2
diabetes. However, according to the Chinese clinical
guidelines for the prevention of diabetes, type 2 diabetes
represents about 95% of all cases.™

In summary, we have shown that high baPWV is associ-
ated with a higher risk of diabetes, and individuals with
both a high baPWV and a high PP have a still higher risk
of diabetes. The measurement of baPWV in the general
population may significantly contribute to the preven-
tion of diabetes.

Table 4 Risk of different PP and baPWV combination on the new-onset diabetes events

Incidence density Model 1 Model 2
Groups N Events (persons per year) HR (95% CI) HR (95% CI)
Normal PP and baPWV 5295 178 7.46 Ref. Ref.
Normal PP and increased baPWV 3506 201 13.21 1.88 (1.53 to 2.30) 1.66 (1.35 to 2.05)
Increased PP and normal baPWV 3982 128 7.94 1.23 (0.98 to 1.54) 1.09 (0.86 to 1.37)
Increased PP and baPWV 5836 370 15.21 2.29 (1.91 t0 2.73) 1.74 (1.43 t0 2.13)

Model 1: adjusted for age and gender; model 2: adjusted for age, gender, BMI, MAP, hs-CRP, smoking, drinking, exercise, hyperlipidemia, family

history of diabetes and blood pressure lowering agents.

baPWV, brachial-ankle pulse wave velocity; BMI, body mass index; hs-CRP, high-sensitivity C reactive protein; MAP, mean arterial pressure; PP,

pulse pressure.
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