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Short-term reproducibility of nocturnal blood pressure pattern in elderly
essential hypertensive patients
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[ Abstract] Objective To analyze the reproducibility of nocturnal blood pressure pattern in the elderly hypertensive patients by
ambulatory blood pressure monitoring (ABPM) and evaluate its significance in clinical practice. Methods A total of 70 elderly essential
hypertensive patients [45 males and 25 females, aged (83.57 + 5.37) years] admitted in the Department of Geriatrics from the Sixth People’s
Hospital of Shanghai Jiaotong University were enrolled in this study. They underwent ABPM over two 24-hour periods within 4 weeks and
other routine examinations. Their dipping patterns were classified as dippers (D), non-dippers (ND) and reverse-dipper (RD) according to
their average systolic blood pressure at night compared to daytime. The short-term reproducibility was evaluated when above 3 different
patterns used as continuous variables or categorical variables, and the differences among the reproducible and variable modes were analyzed.
Results When the dipping patterns used as continuous variables, Bland-Altman’s plot showed that the reproducibility was good. While as
categorical variables, overall 65.7% of the total 70 subjects (46/70) showed consistent dipping pattern during the 2 periods of ABPM,
including 50.0% (14/28) confirming the identical RD, 76.5% (13/17) the identical D, and 76.0% (19/25) the identical ND (kappa = 0.482).
Subjects who had RD, D and ND on the first ABPM but changed to another pattern on the second time accounted for 20.0%, 5.7%, and 8.6%,
respectively. No significant difference was found among the persistent RD (group 1), D (group 2), ND (group 3) and those with variable
dippers (group 4) in main clinical characteristics. Conclusion The nocturnal blood pressure pattern is moderately reproducible in the
elderly hypertensive patients, regardless of as continuous or categorical variable, but the reverse-dippers have higher variability when
compared to dippers and non-dippers. Therefore, we should not confirm the dipping status based on single period of ABPM. This study has
not found any factor that may affect the noctunal dipping pattern.
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Table 1 General parameters of blood pressure between the first and second ABPM

(n=70, mmHg, x+s)

ABPM 24hSBP 24hDBP PP dsBP dDBP nSBP nDBP
1st 1259+17.4 64.1+10.0 62.0 £13.3 126.2 £16.5 64.6 £9.9 124.7 £23.0 62.0 +11.6
2nd 126.0 £17.3 64.0 £9.7 62.4+14.6 1276 £17.0 65.1+10.0 1234 £21.7 61.1+10.8
1st-2nd  —0.029+8.7 0.071+4.8 —0.4543 + 6.5 -1.429+8.38 —0.543+4.9 1.271+12.7  0.9000+6.0
r 0.873 0.883 0.895 0.863 0.879 0.84 0.859

P 0.978 0.901 0.562 0.179 0.357 0.405 0.213

ABPM: ambutory blood pressure monitoring; 24hSBP: 24-hour mean systolic blood pressure; 24hDBP: 24-hour mean diastolic blood
pressure; PP: 24-hour mean pulse pressure; dSBP: daytime mean systolic blood pressure; dDBP: daytime mean diastolic blood pressure;
nSBP: nighttime mean systolic blood pressure; nDBP: nighttime mean diastolic blood pressure; 1st: the first ABPM; 2nd: the second ABPM,;
1st-2nd: difference between the frist and second ABPM; r: correlation coefficient between the frist and second ABPM. 1ImmHg = 0.133kPa
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Figure 1 Bland-Altman’s plot of 24hSBP in the first and

second ABPM
The horizontal line in the middle presents the mean value of the differences

of 24hSBP (4 = —0.029) between the first and second ABPM; the two

horizontal lines above and below present the upper and lower limits of 95%

limits of agreement(4 +1.96Sa ) . ABPM: ambulatory blood pressure
monitoring; 24hSBP: 24-hour mean systolic blood pressure
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Figure 2 Bland-Altman’s plot of 24hDBP in the first and
second ABPM
The horizontal line in the middle presents the mean value of the differences

of 24hDBP (4 = —0.071) between the first and second ABPM; the two

horizontal lines above and below present the upper and lower limits of 95%

limits of agreement(4 +1.96S7 ). ABPM: ambulatory blood pressure
monitoring; 24hDBP: 24-hour mean diastolic blood pressure
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Table 2 Nocturnal blood pressure pattern in the first and

second ABPM (n)

Nocturnal pattern 2nd RD 2nd D 2nd ND
1st RD 14 1 13
1st D 1 13 3
1st ND 2 4 19

1st RD: subjects showing reverse-dipper in the first ABPM; 1st D:
subjects showing dipper in the first ABPM; 1st ND: subjects showing
non-dipper in the first ABPM; 2nd RD: subjects showing reverse-dipper
in the second ABPM; 2nd D: subjects showing dipper in the second
ABPM; 2nd ND: subjects showing non-dipper in the second ABPM
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Table 3 Clinical characteristics in repeated reverse-dippers, dippers, non-dippers and variable dippers (xxs)
Item Group 1(n=14) Group 2(n=13) Group 3(n=19) Group 4(n=24) Fly? P
Age(years) 84.21 +5.47 82.85+4.32 84 +5.82 83.38 +5.69 0.189 0.903
24hSBP(mmHg) 133.25 +15.82 121.12 +18.40 124.13 +18.90 125.77 + 14.15 1.336 0.270
24hDBP(mmHg) 64.25 +7.89 61.27 +11.53 64.53 + 10.97 65.06 + 8.37 0.463 0.709
dSBP(mmHg) 131.25+16.18 125.65 + 18.02 125.34 + 18.86 126.32 +13.24 0.421 0.738
dDBP(mmHg) 63.93 +8.07 63.62 +12.49 65.53 +10.93 65.54 +8.12 0.179 0.910
nSBP(mmHg) 14421 +17.55™% 10500 + 15.09%44  121.16+19.19"4* 124.90 + 18.30 11.059 0.000
nDBP(mmHg) 67.39+8.67" 50.65+ 7.88"44  61.34 +10.65" 64.17 + 9.49 8.247 0.000
CR(umol/L) 75.21 +17.02 78.54 + 28.66 93.11 +25.20 83.46 + 23.39 1.924 0.134
TC(mmol/L) 474 +1.11 4.16 +0.75 4.01+0.84 423+0.94 1.902 0.138
TG(mmol/L) 1.09 £ 0.58 1.23 £ 0.56 1.07 £ 0.42 1.43+£1.29 0.744 0.530
LDL-C(mmol/L) 2.79+£1.08 250+0.75 2.27+0.89 2.44 +0.87 1.115 0.349
HDL-C(mmol/L) 1.81+0.897#4% 1.32+0.51 1.26 +0.41 1.33+0.45 2.980 0.038
LPa(mmol/L) 11.90 + 11.06 15.56 + 17.07 16.95 +15.99 9.66 +6.90 1.353 0.265
FBG(mmol/L) 5.48 + 0.86 5.59+0.84 5.80+1.40 6.32+1.64 1.546 0.211
2hPBG(mmol/L) 8.14 +3.05 8.21+1.87 8.67+3.26 8.81+3.16 0.914 0.439
HbALc(%) 594+1.12 6.35+0.66 6.84 £1.23 6.83+1.24 2.417 0.074
FT3(Pmol/L) 3.89+0.45 4.00 +0.64 3.76 £ 0.49 4.19+0.53 2.506 0.067
FT4(Pmol/L) 16.21 +3.88 15.35+3.49 14.49+1.85 16.35+3.52 1.382 0.256
TSH(mIU/L) 2.71+1.88 2.51+1.86 259+141 2.57 £1.60 0.035 0.991
male/female 717 10/3 8/1144 20/4 10.013 0.018
DM/non-DM 717 5/8 7/12 12/12 1.108 0.775

Group 1: subjects showing reproducible reverse-dipper in the first and second ABPM; Group 2: subjects showing reproducible dipper; Group 3:
subjects showing reproducible non-dipper; Group 4: subjects who changed their initial pattern in the second ABPM; 24hSBP: 24-hour mean
systolic blood pressure; 24hDBP: 24-hour mean diastolic blood pressure; dSBP: daytime mean systolic blood pressure; dDBP: daytime mean
diastolic blood pressure; nSBP: nighttime mean systolic blood pressures; nDBP: nighttime mean diastolic blood pressure; CR: creatinine; TC:
total cholesterol; TG: triglycerides; LDL-C: low density lipoprotein cholesterol; HDL-C: high density lipoprotein cholesterol; Lpa: lipoprotein A,
FBG: fasting blood glucose; 2h PBG: 2 hours postprandial boood glucose; HbAlc: hemoglobin Alc; FT3: free triiodothyronine; FT4: free
thyroxine; TSH: thyroid stimulating hormone; DM: diabetes mellitus. Compared with group 2, P < 0.01; compared with group 3, *P < 0.01;

compared with group 4, ““P < 0.01; compared with group 1, **P <0.01.



214 - PEEBEFEIZIREHRHRRG

201438288 & 1335 & 383  ChinJ Mult Organ Dis Elderly, Vol.13, No.3, Mar 28, 2014

R AFAE TR G whe, T RER AR RO A
éf R 24 sk (] ) B A i) 4 SO g el Ao T
MGeit2g 0y Ve N K . N, 2ems s ARk
ND B 3 0L, B EL ] a4 PO e i A P 25 9
FC MR IR 25 2 FND %2 26 2R 0 25 /N g /1M 1
it R (7] 455 D o A 2 A ORI s A Ay 49 258 R HL
SRR, T IA) I T R A 0 T A R T A
2000 AN, AR LR R RS AR Sk AL AL
Dy RE IR S Ak, R PR TR,
I FRAS SR DRI i 9 4 R 14 7T o 4 T i
WA I SR IR . ASHIFTT AL BRI R 1 O
T EE 2R EOT, R TIUR 7 i« ARR5AE AR
"5 PR I ) A0 L S ] — 38505 T R P 2 B TR A X 48—
( K ZyBf[a] k8 - 00am ); S bR 7 8] /IME i 2% Bk i) 2
5 FORR) A B 2 T oA 43 208 A48 et R 3 S TR A
Sl 43 A JHL T EE A 1 A LR ke i T BB R i I R AR AR
AR, NRIATNL, AEERD. D, NDLK
VR R 22 50 08 R e 4 P A S 5 vk 2 5, ol S B3R A
T 25 (P <0.001), A U7 [A] i e ok 5 i
B B 25 A5 A LB ATHD L) 25 5 7T e &
F TR A B /N A T 22, R I AR5 i oK 2 BT
(A N AR S o =R e F]PS |

g brid, ST eI T2 B a5 i R 0
FIRYT R AT BE R 2, R R A = I (412 W AU(E
B4, B PR T % ABPMAE Ky i i B2 . 14
I TG AT S E bR . B AUE — IR ABPMT:
il 7R3 I Y- 357 2K SF- AR T ot A 2 45 T A M
A, BRIFEFF LR BT 5 I 2 AR 6 7 LA i R AT RE
17 PR ABPMAT B T ifil s BE3E B AIR YT 5 %8, A
R HGA BRI HAR .

[ &% it ]

[1] Ingelsson E, Bjorklund-Bodegard K, Lind L, et al.
Diurnal blood pressure pattern and risk of congestive
heart failure[J]. JAMA, 2006, 295(24): 2859—-2866.

[2] Mozdzan M, Wierzbowska-Drabik K, Kurpesa M, et al.
Echocardiographic indices of left ventricular hypertrophy
and diastolic function in hypertensive patients with
preserved LVEF classified as dippers and non-dippers[J].
Arch Med Sci, 2013, 9(2): 268-275.

[3] Fagard RH, Celis H, Thijs L, et al. Daytime and nighttime
blood pressure as predictors of death and cause-specific

[4]

(5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

cardiovascular events in hypertension[J]. Hypertension,
2008, 51(1): 55-61.

Campbell P, Ghuman N, Wakefield D, et al. Long-term
reproducibility of ambulatory blood pressure is superior
to office blood pressure in the very elderly[J]. J Hum
Hypertens, 2010, 24(11): 749-754.
Liu LS. The 2010 Chinese
Management of Hypertension[J]. Chin J Hypertens, 2011,
19(8): 701-708. [XI )1 4. = & I By i 46 B 2010[J].
FhAR S I 2 A, 2011, 19(8): 701-708.]

McGowan NJ, Gough K, Padfield PL. Nocturnal dipping
is reproducible in the long term[J]. Blood Press Monit,
2009, 14(5): 185-189.

C, Macca G, Michev I,
reproducibility of nocturnal

Guidelines for the

Cuspidi et al. Short-term
non-dipping pattern in
recently diagnosed essential Blood
Press, 2002, 11(2): 79-83.

Hermida RC, Chayan L, Ayala DE, et al. Relationship

between metabolic syndrome, circadian treatment time,

hypertensives[J].

and blood pressure non-dipping profile in essential
hypertension[J]. Chronobiol Int, 2011, 28(6): 509-519.
Boggia J, Li Y, Thijs L, et al. Prognostic accuracy of day
versus night ambulatory blood pressure: a cohort study[J].
Lancet, 2007, 370(9594): 1219-1229.

C, Meani S, Lonati L, et al.
reproducibility of a non-dipping pattern in type 2 diabetic
2006, 24(4):

Cuspidi Short-term
hypertensive patients[J].
647-653.

Hermida RC, Chayan L, Ayala DE, et al. Association of

J Hypertens,

metabolic syndrome and blood pressure nondipping
profile in untreated hypertension[J]. Am J Hypertens,
2009, 22(3): 307-313.

Henskens LH, Kroon AA, van Oostenbrugge RJ, et al.
Different classifications of nocturnal blood pressure
dipping affect the prevalence of dippers and nondippers
and the relation with target-organ damage[J]. J Hypertens,
2008, 26(4): 691-698.

Perk G, Ben-Arie L, Mekler J, et al. Dipping status may
be determined by nocturnal urination[J]. Hypertension,
2001, 37(2 Pt 2): 749-752.

Hodgkinson J, Mant J, Martin U, et al. Relative effectiveness
of clinic and home blood pressure monitoring compared with
ambulatory blood pressure monitoring in diagnosis of
hypertension: systematic review[J]. BMJ, 2011, 342: d3621.

(R4 &£, TTH)



