
 

 

Appendix 1 

Ovid MEDLINE search strategy: 

1. Blood Pressure Monitoring, Ambulatory/   

2. (ABPM or ambulatory blood pressure monitor* or ambulatory BP monitor* or ambulatory blood 

pressure measur* or ambulatory BP measur*).mp.   

3. ((24-h or 24 hour or 48h or 48 hour or diurnal) adj1 (BP or blood pressure)).mp.   

4. Reproducibility of Results/   

5. (variability or repeatability or reproducibility or reliability).mp.   

6. 1 or 2 or 3   

7. 4 or 5   

8. 6 and 7   

9. limit 8 to humans   

10. limit 9 to "all adult (19 plus years)"   

 

EMBASE search strategy: 

1. blood pressure monitoring/   

2. (ABPM or ambulatory blood pressure monitor* or ambulatory BP monitor* or ambulatory blood 

pressure measur* or ambulatory BP measur*).mp.   

3. ((24-h or 24 hour or 48h or 48 hour or diurnal) adj1 (BP or blood pressure)).mp.   

4. reproducibility/   

5. (variability or repeatability or reproducibility or reliability).mp.   

6. 1 or 2 or 3   



 

 

7. 4 or 5   

8. 6 and 7   

9. limit 8 to human   

10. limit 9 to adult <18 to 64 years> or aged <65+ years>)  

 

CINAHL Complete search strategy: 

S1. (MH "Blood Pressure Monitoring, Ambulatory")     

S2. TX ABPM or ambulatory blood pressure monitor* or ambulatory BP monitor* or ambulatory 

blood pressure measur* or ambulatory BP measur*  

S3. TX ((24-h or 24 hour or 48h or 48 hour or diurnal) n1 (BP or blood pressure)  

S4. (MH "Reproducibility of Results")     

S5. TX variability or repeatability or reproducibility or reliability 

S6. S1 OR S2 OR S3   

S7. S4 OR S5   

S8. S6 AND S7   

S9. S8 Limiters - Human  

S10. S9 Limiters - Human; Age Groups: All Adult  



 

 

Appendix 2 (a) List and characteristics of included studies 

Study Country ABPM model Frequency of BP measurements Definition of night-

time 

Interval between 

ABPM 

Ash2013 [9] USA Accutracker II  20 minutes (awake); 30 minutes 

(asleep) 

NA 1 week 

Boesby2012[22] Denmark Spacelabs 90207 monitor 15 minutes (awake); 30 minutes 

(asleep) 

Fixed interval Median 7 days 

Cavelaars1999[23] Netherlands Spacelabs 90207 monitor 15 minutes (awake); 20 minutes 

(asleep) 

Actigraphy 2-6 weeks 

Chaves2005[10] Brazil Spacelabs 90207 monitor 10 minutes (awake); 20 minutes 

(asleep) 

Fixed interval 8-15 days 

Chung1991[24] Netherlands Oxford Medilog system 15 minutes (awake); 30 minutes 

(asleep) 

Fixed interval At least 1 week 

Cornish1995[44] USA Spacelabs 90202 monitor 30 minutes (awake); 30 minutes 

(asleep) 

Patient diary 1 week 



 

 

Cuspidi2006[30] Italy Spacelabs 90207 monitor 15 minutes (awake); 20 minutes 

(asleep) 

Fixed interval Within 4 weeks 

Cuspidi2011[45] Italy Spacelabs 90207 monitor 15 minutes (awake); 20 minutes 

(asleep) 

Fixed interval 1-4 weeks 

Eguchi2010[11] Japan TM2425; AND Inc. 30 minutes (awake); 30 minutes 

(asleep) 

Diary 2 weeks 

Gardner1994[18] USA Spacelabs 90207 monitor 30 minutes (awake); 60 minutes 

(asleep) 

Fixed interval 1 week; then 1 month 

Hansen1991[25] Denmark Spacelabs 90202 monitor 20 minutes (awake); 60 minutes 

(asleep) 

NA 21.5d 

Hensken2008[26] Netherlands Spacelabs 90207/90217 

monitor 

15 minutes (awake); 30 minutes 

(asleep) 

Diary Median 1 week (IQR 

5,9 days) 

Hensken2008b[33] Netherlands Spacelabs 90207/90217 

monitor 

15 minutes (awake); 30 minutes 

(asleep) 

Various methods 

used 

7 days (range 2-28 

days) 



 

 

Hernandez-

delRey2007[31] 

Spain Spacelabs 90207 monitor 20 minutes (awake); 20 minutes 

(asleep) 

Diary 1 day, consecutive 

Hietanen1996[46] Finland Novacor Diasys 20 minutes (awake); 60 minutes 

(asleep) 

Diary 2-4 weeks 

Hinderliter2013[47] USA OSCAR II monitor 20 minutes (awake); 30 minutes 

(asleep) 

Autography (mini-

mitter) 

1 week 

Mancia1992[48] Italy SpaceLabs 5300 monitor 15 minutes (awake); 20 minutes 

(asleep) 

Fixed interval 4 weeks 

Mochizuki1998[49] Japan ABPM-630 30 minutes (awake); 30 minutes 

(asleep) 

Diary 1 day, consecutive 

Musso 1997[20] USA Spacelabs 90207 monitor NA Fixed interval 28 days 

Perkarski2002[50] Russia Spacelabs 90207 monitor 15 minutes (awake); 15 minutes 

(asleep) 

Multiple method 

(diary, fixed, self-

developed method) 

1 day, consecutive 



 

 

RahbariOskoui2011[29] USA Spacelabs 90207 monitor 20 minutes (awake); 30 minutes 

(asleep) 

Fixed interval 7-15 days 

Shapio1998[51] USA Accutracker II  20 minutes (awake); 60 minutes 

(asleep) 

Diary 7 days 

Shinagawa2002[52] Japan TM-2431 30 minutes (awake); 60 minutes 

(asleep) 

Fixed interval 1 day, consecutive 

Stenehjem2004[27] Norway Tycos Quiet Trak 20 minutes (awake); 30 minutes 

(asleep) 

Fixed interval 4 weeks 

Stergiou2002[53] Greece Spacelabs 90207 monitor 20 minutes (awake); 20 minutes 

(asleep) 

Diary 2 weeks 

Stergiou2010[54] Greece Spacelabs 90207 monitor 20 minutes (awake); 20 minutes 

(asleep) 

Diary 2-4 weeks 

Thijs1992[55] Europe Spacelabs 90207/90202 

monitor 

<30 minutes Fixed interval 1 month 



 

 

Trazzi1991[19] Italy SpaceLabs 5300 monitor 10 minutes (awake); 20 minutes 

(asleep) 

Fixed interval 4 weeks 

Tsuchihashi2002[32] Japan ES-H531 30 minutes (awake); 30 minutes 

(asleep) 

Diary 1 month 

Uen2009[28] Germany ABPM-04 20 minutes (awake); 45 minutes 

(asleep) 

Fixed interval 7 days 

VanBergeLandry2010[56] USA Spacelabs 90207 monitor 15 minutes (awake); 30 minutes 

(asleep) 

Diary 1 month 

VanDerSteen1999[14] Netherlands Oxford Medilog system 15 minutes (awake); 30 minutes 

(asleep) 

Fixed interval 2-3 weeks 

Verdecchia1991[21] Italy Spacelab90202 15 minutes (awake); 15 minutes 

(asleep) 

NA 2-5 days 

Viera2010[57] USA OSCAR II monitor 30 minutes (awake); 60 minutes 

(asleep) 

Fixed interval 1 week 



 

 

Viera2014[58] USA OSCAR II monitor 30 minutes (awake); 60 minutes 

(asleep) 

Fixed interval/diary 1 week 

Weber1982[59] USA Dinamap 7.5 minutes (awake); 7.5 minutes 

(asleep) 

Fixed interval 2 weeks; 4 patients 

had extra one at 6 

weeks later 

Zakopoulos2001[60] Greece Spacelabs 90207 monitor 15 minutes (awake); 15 minutes 

(asleep) 

Fixed interval 4 weeks 

 

  



 

 

Appendix 2(b). Participants’ characteristics in the included studies 

Study Participants 

no. 

Percentage of 

male 

Percentage of 

hypertension patients 

Percentage of using 

hypertension meds 

Age of participants 

Ash2013 [9] 145 88% 0% 0% 22.4+/-0.3 

Boesby2012[22] 83 71% 94% 90% Median 62; range 

(31-80) 

Cavelaars1999[23] 16 50% 81% 81% 49.5 (range 28-68) 

Chaves2005[10] 101 48% 73% NA 53.2+/-15.1 

Chung1991[24] 18 48% 0% 0% 33+/-10 

Cornish1995[44] 30 50% 0% 0% 29.5 (range 21-43) 

Cuspidi2006[30] 97 60% 100% 37% 65.3+/-6.3 

Cuspidi2011[45] 658 62% 100% 0% 46+/-12 

Eguchi2010[11] 42 50% 100% 38% 57.8+/-9.7 



 

 

Gardner1994[18] 16 100% 0% 0% 44.8+/-2 

Hansen1991[25] 29 69% NA 55% Median 65; range 

(52-74) 

Hensken2008[26] 213 51% 100% 0% 52.5+/-12.6 

Hensken2008b[33] 150 49% 100% 0% 52.2+/-11.7 

Hernandez-

delRey2007[31] 

611 56% 
 

62% 58+/-13 

Hietanen1996[46] 10 30% 0% 0% 22 to 49 

Hinderliter2013[47] 115 57% NA 0% 46+/-9 

Mancia1992[48] 15 69% 100 0% 42.1+/-2.1 

Mochizuki1998[49] 253 53% 100 0% 22 to 80 year old 

Musso 1997[20] 32 56% 0 0% 30.84+/-1.17 

Perkarski2002[50] 33 48% 100 NA 36-60 



 

 

RahbariOskoui2011[29] 25 48% 100 100% 43.1 +/-8.6 

Shapio1998[51] 104 45% 0 0% 55-79 

Shinagawa2002[52] 54 54% NA NA 51.5 +/-10.8 

Stenehjem2004[27] 65 72% 100 0% 47.6+/-9.3 

Stergiou2002[53] 133 55% NA 0% 48.4+/-10.2 

Stergiou2010[54] 126 56% 100 100% 48.2+/-10.7 

Thijs1992[55] 42 34% 100 0% median 70; range 60-

92 

Trazzi1991[19] 20 74% 100 NA 43.2+/-2.8 

Tsuchihashi2002[32] 37 5% 38 11% 86+/-6.1 

Uen2009[28] 97 57% 71 24% 52+/-12 

VanBergeLandry2010[56

] 

139 0% NA 0% 39+/-9 



 

 

VanDerSteen1999[14] 45 40% 100 0% 46+/-13.7 

Verdecchia1991[21] 44 52% 100 0% 52+/-11 

Viera2010[57] 50 44% 0 0% 49+/-10 

Viera2014[58] 420 44% NA 0% 48+/-12 

Weber1982[59] 6 100% 100 0% 51; range 36-66 

Zakopoulos2001[60] 20 55% 100 0% 52+/-3.2 
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Appendix 3 Subgroup analysis of mean difference between first and second ABPM; subgroup: 

normotensive patients vs patients with hypertension: (a) 24-SBP, (b) daytime SBP, (c) night-time 

SBP, (d) 24-DBP, (e) night-time SBP, (f) night-time DBP 

(a) 

 

  



 

 

(b) 

 

 

  



 

 

(c) 

 

  



 

 

(d) 

 

  



 

 

(e) 

 

  



 

 

(f) 

  



 

 

Appendix 4 Meta-analysis results of Bland-Altman statistics 

 Overall# Spacelabs 90207 Other ABPM Patients with possible 

higher BP variability 

Studies involving patients 

who received anti-

hypertension drugs 

Studies with only 

normotensive 

participants 

Repeat interval 20-30 

minutes 

Repeat-interval  

≤15min 

24-hour SBP -14.2 to 14.7 

(10 studies) 

-12.1 to 13.1 

(4 studies)  

-13.9 to 14.0 

(6 studies) 

-10.1 to 9.3 (2 

studies) 

-15.3 to 14.3 

(4 studies) 

-3.7 to 5.5 

(2 studies) 

NA NA 

Day-SBP -16.7 to 18.4 

(5 studies) 

-14.8 to 15.5 

(2 studies) 

-14.0 to 17.0 (3 

studies) 

NA -20.4 to 27.0 (1 study 

only) 

-8.5 to 5.7 (1 study 

only) 

-11.2 to 14.9 

(2 studies) 

-18.8 to 19.4 

(3 studies) 

Night-SBP -19.6 to 21.3 

(6 studies) 

-18.8 to 20.3 

(3 studies) 

-17.9 to 19.8 (3 

studies) 

NA -23.9 to 22.2  

(2 studies) 

-10.3 to 7.3 (1 study 

only) 

-20.8 to 21.6  

(5 studies) 

-11.3 to 21.3  

(1 study only) 

24-hour DBP -9.3 to 10.2 

(10 studies) 

-8.4 to 9.20 

(4 studies) 

-9.3 to 10.2 

(6 studies) 

-4.4 to 4.2  

(2 studies) 

-7.9 to 7.2  

(4 studies) 

-4.3 to 5.7 (2 studies) NA NA 

Day-DBP -10.4 to 12.3 (5 

studies) 

-13.7 to 14.7 

(2 studies) 

-7.4 to 10.3 (3 

studies) 

NA -12.0 to 13.8 (1 study 

only) 

-10.3 to 7.3 (1 study 

only) 

-6.9 to 9.0 

(2 studies) 

-12.6 to 14.4  

(3 studies) 

Night-DBP -11.3 to 12.4 

(6 studies) 

-12.1 to 12.7  

(3 studies) 

-9.7 to 11.4 

(3 studies) 

NA -14.1 to 12.5 

(2 studies) 

-6.8 to 5.8 (1 study 

only) 

-11.6 to 12.0  

(5 studies) 

-6.6 to 14.6 

(1 study only) 

*NA represented “not available”, BP = blood pressure; SBP = systolic BP; DBP = diastolic BP; ABPM = ambulatory blood pressure monitoring 



 

 

# all BP numbers are in mmHg 

 



 

 

Appendix 5. Analysis of degree of dipping for (a) SBP (b) DBP after the outliner was removed 

(subgroup by normotension/hypertension) 

(a) 

 

  



 

 

(b) 

 

  



 

 

Appendix 6 Prevalence of inconsistent dipping by different subgroups (a) ABPM model (b) if 

participants with high BP variability were included (c) if participant on anti-hypertension 

drugs (d) definition of night-time (e) different daytime frequency of BP measurement and (f) 

different night-time frequency of BP measurement (g) studies with normotensive/hypertensive 

participants 

(a) 

 

  



 

 

(b) 

 

  



 

 

(c)  

 

 

  



 

 

(d)  

 

  



 

 

(e) 

 

  



 

 

 

(f)

 

 

  



 

 

(g) 

  



 

 

Appendix 7 Sensitivity analysis of proportion of inconsistent dipper values after removal of the 

outliner 

 

  



 

 

Appendix 8 Funnel plots for reproducibility of BP 

(a) 24hr SBP; (b) day SBP; (c) night SBP; (d) 24hr DBP; (e) day DBP; (f) night DBP 

(a) 

 

(b) 
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