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| Main finding

Following the mercury ban under the Minamata Convention, South Korea has Initiated efforts
to replace mercury-based blood pressure devices in national health surveys. This study, part
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| BACKGROUND

* Following the ban on mercury under the Minamata Convention,
South Korea has begun efforts to replace mercury-based blood
pressure (BP) devices in national health surveys.

 The Korea National Health and Nutrition Examination Survey had
adopted hybrid manual auscultatory device (AD) for adults, but
auscultation required significant survey guality control efforts due to
high interrater variability. Therefore, studies have been conducted
to replace it with automated oscillometric device (OD).

 However, there are questions about the feasibility of automated
sphygmomanometers for measuring blood pressure In children
aged 6-18 years.

* Previous studies have examined the validity of AD Iin children, so
this study sought to determine if OD could replace AD.

| METHODS

* In 2022, a survey of 251 children with equal gender and age
distribution (6-12 and 13-18 years) was conducted following
KNHANES protocol and BP measurement guidelines, with informed
consent from children and parents.

* The Microlife WatchBP Office AFIB® (OD) and Greenlight 300TM®
(AD) were compared according to 2018 Universal Standard
guidelines.

 To prevent memory bias, AD measurements preceded OD. BP
discrepancies were calculated by subtracting AD from OD values.

 Mean device differences by gender, age, and measurer were
analyzed using Pearson's correlation, Lin's concordance correlation

coefficients (CCC), and Bland-Altman plots with limit of agreement
(LOA) Greenlight 300TM (AD) _Microlife Watch BP (OD)

| RESULTS
Table 1. Age, sex distributions of study participants  Table 3. CC and CCC between OD and AD
OD-AD ¢ (9506C1) CCC(95%C)
N (%) N (%) N (%) Mean (SD) ) Limit of Agreemen t: DBP overall
Overall SBP  0.16(5.87) 0.79 (0.74, 0.83) 0.79 (0.74, 0.83) ”
251 (100.0) 121 (48.2) 130 (51.8) DBP  -148(6.07) 063 (055 0.70)  0.60 (0.52, 0.67) -
Age (year) Sex I
6-12 113 (45.0) 56  (46.3) 57  (43.8) Boy SBP  1.16(6.34) 0.77 (0.68, 0.83) 0.76 (0.67, 0.83) R e s
13-15 85 (33.9) 42 (34.7) 43 (33.1) DBP  -0.74(6.30) 0.65 (0.54, 0.75) 0.63 (0.51, 0.72) &Ofaggfgggﬁéggg_og
16-18 53 (211) 23 (190) 30 (231) Girl SBP -0.77 (5.25) 0.77 (0.69, 0.84) 0.77 (0.69, 0.83) E . S eojg _@gg@ggg%a: F gffo; __________ "
o DBP  -2.17(5.78) 0.61 (0.49, 0.71) 0.56 (0.44, 0.66) oz aholeg, .
_ _ _ _ Age group I i h
Table 2. BP distributions according to age and sex 6-12 yearsold SBP ~ -0.12(5.66) 0.80(0.72,0.86)  0.80(0.72, 0.86) .
. DBP  -0.45(5.61) 0.61 (0.47,0.71) 0.60 (0.47, 0.71)
13-18yearsold SBP 039 (6.05) 078(0.70,083) 0.7 (0.70. 0.83) N
Mean Min Max Std Mean Min Max  Std DBP  -2.32(6.32) 0.65(0.54,0.74)  0.58 (0.48, 0.67) el s
AD SBP 107.79 85 137 9.13 103.05 85 123 7.73 CC: Pearson's correlation, CCC; Lin's concordance correlation coefficients Limit of Agreemen t: SBP overall
OD SBP 10899 855 132 941 10228 81 1245 79 o -
OD-ADSBP 121  -17 25 634 -077 -145 11 525 Table 4. Limits of agreement between OD and AD .
AD DBP 63.88 49 84 8.24 6357 47 86 7.21 5 . ?
OD DBP 63.34 505 865 661 614 46 795 544 Bland-Altman LOA e B, o o
OD-ADDBP -054 -165 315 69  -2.17  -18 145 578 SBP DBP o Sp ooty S B ° 8 |
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6-12 years old 13-18 years old Overall 0.16 (-11.34, 11.66) -1.48 (-13.37, 10.42) Se e e s o
Mean Std  Min  Max Mean Std  Min  Max Boys 1.16 (-11.26, 13.58) -0.74 (-13.08, 11.61) B e
AD SBP 104.18 8.51 85 124 106.32 8.84 85 137 Girls -0.77 (-11.05, 9.52) -2.17 (-13.50, 9.17) .
OD SBP 104.06  9.22 81 1245 106.71  9.18 86 132 R 1012 (-11.21, 10.97) 10.45 (-11.45, 10.54) =
OD-ADSBP 012~ 566 A3 13> 039 605 17 29 13-18 years old 0.39 (-11.46, 12.24) -2.32 (-14.70, 10.06) N
AD DBP 62.12  6.69 47 84 6503 825 47 86 areeniont (g
OD DBP 61.67 5 87 46 795 62.71 5 91 50.5 84 6-12 years old, Boys -0.22 (-11.41, 10.96) -0.93 (-12.11, 10.25)
Std; Standard deviation, Min; minimum, Max; Maximum 13-18 years Old, BoyS 2.35 ('1069, 1538) -0.57 ('1392, 1278) .
13-18 years old, Girls -1.35 (-10.89, 8.19) -3.88 (-14.51, 6.75) lot for overall population
CONCLUSION

| Additional key information

Other Key Information
- Standardized BP protocol of KNHANES: Kim H-L, Park SM, Cho 1J, et al. Standardized protocol of blood pressure measurement and quality control program
for the Korea National Health and Nutrition Examination Survey. Clinical hypertension. 2023-10-12 2023;29(1)d0i:10.1186/s40885-023-00252-7

- Non-mercury devices for adults: 1) Choi S, Kim YM, Shin J, et al. Comparison of the accuracy and errors of blood pressure measured by 2 types of non-mercury

sphygmomanometers in an epidemiological survey. Medicine. 2018-06-01 2018;97(25):e10851., 2) Kim YM, Ohn DW, Kim SH, et al. Direct comparison of an automated
oscillometric device with an electronic auscultatory device for epidemiologic survey to evaluate the prevalence of hypertension. Medicine. 2022-12-24 2022;101(50):e32299., 3)

* The results are insufficient to provide conclusive evidence that OD
could replace AD.

* Given the critical importance of childhood blood pressure for long-
term health outcomes, continued measurement of blood pressure In
Chlldren In natlonal health Surveys IS essentlal' - Non-mercury devices for children: kim SH, Kim Y-M, Kim SH, Shin J, Lee EM. Replacing mercury sphygmomanometers with mercury-free sphygmomanometers

. . . . . . for the National Health Survey in children: direct comparisons applying two types of mercury-free sphygmomanometer. Korean Circulation Journal. 2024-05-01 2024;54(5):270.

» Further research is needed to identify valid and reliable devices for y ST —
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accurately measuring blood pressure in pediatric populations.
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