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In adolescence, blood pressure is associated with potential organ damage and the onset of future
hypertension and cardiovascular diseases. However, the longitudinal changes and age-specific
distribution of blood pressure during adolescence in Japan are unclear, making it difficult to
interpret blood pressure values in youth accurately. At Keio Gijuku, continuous blood pressure
measurements have been conducted from junior high school entrance to university graduation as
part of health examinations, enabling the collection of extensive and longitudinal blood pressure
and health examination data from healthy young individuals that is otherwise challenging to obtain
in medical facilities. Therefore, in this study, we aimed to evaluate the longitudinal changes and
age-specific distribution of blood pressure during adolescence.

Health examination results, including physical measurements and blood pressure measurements,
conducted between 2000 and 2019 were collected. The data spanning 20 years were divided into
four year-cycles of five years each, and a stratified random sampling was performed within each
cycle to avoid data duplication from the same individuals, ensuring age matching within each cycle.
Linear regression analysis and logistic regression analysis were conducted for longitudinal
analysis, and median, 90th percentile, and 95th percentile were calculated for age-specific
distribution evaluation.

A total of 124,460 individuals who underwent health examinations over the 20-year period were
included in the study, with 3,000 individuals (total of 12,000 individuals) randomly sampled within
each cycle. The overall mean age was 14.9 years, with males comprising 76.1%. Over the 20-year
period, no longitudinal changes in height were observed for both males and females, but a
decrease in weight and BMI was noted. In males, there was a slight decrease in systolic blood
pressure over the years (standardized regression coefficient -0.029 [95%Cl -0.050 to -0.008],
P=0.006), while no such trend was observed for diastolic blood pressure. In females, no change in
systolic blood pressure was observed, but diastolic blood pressure showed a slight increase
(standardized regression coefficient 0.047 [95%CI 0.011 to 0.084], P=0.012). Regarding age-
specific blood pressure distribution, systolic and diastolic blood pressure increased with age in
males, while no significant change in blood pressure values with age was observed in females.
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In adolescence, blood pressure is associated with potential organ damage and the onset of future hypertension
and cardiovascular diseases. However, the longitudinal changes and age-specific distribution of blood pressure
during adolescence in Japan are unclear, making it difficult to interpret blood pressure values in youth
accurately. At Keio Gijuku, continuous blood pressure measurements have been conducted from junior high
school entrance to university graduation as part of health examinations, enabling the collection of extensive
and longitudinal blood pressure and health examination data from healthy young individuals that is otherwise
challenging to obtain in medical facilities. Therefore, in this study, we aimed to evaluate the longitudinal
changes and age-specific distribution of blood pressure during adolescence.

Health examination results, including physical measurements and blood pressure measurements, conducted
between 2000 and 2019 were collected. The data spanning 20 years were divided into four year-cycles of five
years each, and a stratified random sampling was performed within each cycle to avoid data duplication from
the same individuals, ensuring age matching within each cycle. Linear regression analysis and logistic
regression analysis were conducted for longitudinal analysis, and median, 90th percentile, and 95th percentile
were calculated for age-specific distribution evaluation.

A total of 124,460 individuals who underwent health examinations over the 20-year period were included in
the study, with 3,000 individuals (total of 12,000 individuals) randomly sampled within each cycle. The overall
mean age was 14.9 years, with males comprising 76.1%. Over the 20-year period, no longitudinal changes in
height were observed for both males and females, but a decrease in weight and BMI was noted. In males, there
was a slight decrease in systolic blood pressure over the years (standardized regression coefficient -0.029
[95%CI -0.050 to -0.008], P=0.006), while no such trend was observed for diastolic blood pressure. In females,
no change in systolic blood pressure was observed, but diastolic blood pressure showed a slight increase
(standardized regression coefficient 0.047 [95%CI 0.011 to 0.084], P=0.012). Regarding age-specific blood




pressure distribution, systolic and diastolic blood pressure increased with age in males, while no significant
change in blood pressure values with age was observed in females.
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