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Effects of Tilt Training Program for Neurocardiogenic Syncope Patients:
A Systematic Review & Meta-analysis

Kim, Ji-Su' - Lee, Jinyoung' - Ryou, Choung' - Kim, Jung Woo' - Park, Sun Young' - Hwang, Junghwa' - Jang, Yeonsoo?

'Division of Nursing, Severance Cardiovascular Hospital, Seoul; *College of Nursing, Yonsei University, Seoul, Korea

Purpose: This study was a systematic review to evaluate the effects and identify intervention protocol, measurement, and out-
comes of tilt training program for neurocardiogenic syncope. Methods: 8 electronic databases were searched using keyword
in English and Korean in June 2016. The risk of bias was assessed using Cochrane criteria and NECA's criteria was used for
non-randomized controlled trial. For analysis of the data, a meta-analysis of the studies was performed. Results: Of 383 arti-
cles identified, 11 studies met inclusion criteria. The effect of tilt training on recurrence of syncope, recurrence of pre-syncope,
result of follow up head-up-tilt test analyzed using meta-analysis with RevMan. 5 of studies which included randomized con-
trolled trials testing of tilt training were used to estimate effect size of tilt training. Tilt training was favorably effective in reducing
recurrence of syncope (n=260, OR=0.10, 95% Cl: 0.02~0.57). Conclusion: There is limited evidence suggesting that tilt train-
ing may be effective in recurrent neurocardiogenic syncope.

Key words: Syncope, Neurocardiogenic syncope, Tilt training, Orthostatic training, Systematic review
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Figure 1. Flow chart providing an overview of the study selection process.
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Table 1. Characteristics of the Included Studies
Sample Total study
No. of sites, Study ; period, )
Author (year) country design .Slze‘ n Mean age, yr month Intervention
(recruited patients) (range) (range)
Abe et al. One, Japan Single 24 34.0+£20.0 9.543.4 - 30 min for a session
(2002 group trial (13~80) (5~18) - Twice a day for 4 weeks
Abe et al. One, Japan Single 28 33.0+9.0 0.8+£0.2 - 30 min for a session
(2003)% group trial - Twice a day for 24 days
Ector et al. One, Belgium Single 13 39.5420.1 7.2+£4.9 - 30 min for a session
(1998)2 group trial (12~73) - Once or Twice a day for 3 weeks
Kinay et al. One, Turkey Single 32 37.0+£12.0 125+1.5 - 15 min for a session
(2004)* group trial - Twice a day for 1 month
- Every other day for 15 days
- 2 days a week for 15 days
Reybrouck etal.  One, Belgium Single 42 37.7+£20.8 16.1£7.8 - 30 min for a session
(2000)2 group trial (6~76) - Twice a day for 1 month
- Every other day for 15 days
- 2 days a week for 15 days
Reybrouck etal.  One, Belgium Single 42 35.8+20.5 4347.8 - 30 min for a session
(2002)* group trial (6~76) (32~66) - Once or twice a day for 1 month
Girolamo et al. One, ltaly NRCT 47 16.0£2.2 18.24£5.3 - 30 min for a session
(1999)"" l: n=24 (15~23) - Twice a day for 1 month
C: n=23
Abe et al. One, Japan RCT 37 31.0+9.0 7.2 - 30 min for a session
(2005)2" [:n=29 - Training for 6 months
(twice a day n=10,
daily n=14,
every other day n=5)
C:n=8
Duygu et al. One, Turkey RCT 82 41.0+4.0 1242 - 30 min for a session
(2004)* l: n=41 - Daily for 1 month
C: n=41 - Every other day for 2 month
- 2 days a week after 3 months
Foglia- One, ltaly RCT 68 40.0£19.0 13.3 - Daily for 6 days a week for 3 weeks
Manzillo et al. I: n=35
(2004)*" C: n=33
Onetal. One, Korea RCT 33 39.0 16.94£3.1 - Dalily for 7 days a week for 4 weeks
(2007)* I:n=16 (16~68) (14~24)
C:n=17
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Table 2. Interventions and Outcomes

Author (year) Outcome sample size (n) Intervention Measurement Qutcomes
Abe et al. 24 30 min for a session Spontaneous - No spontaneous syncope during f/u duration
(2002)%8 Twice a day for 4 weeks syncope - 2 participants (8.3%) occurred tilt-induced
f/u HUT 4 weeks after initiation Tilt-induced syncope, after tilt training
f/u for at least 9 months syncope
Abe et al. 28 30 min for a session Tilt-induced - No tilt-induced syncope and hypotension
(2008)29 Twice a day for 24 days syncope during HUT after tilt training
f/u HUT 24 days after initiation HR during HUT
BP during HUT
Ector et al. 13 30 min for a session Tilt-induced - No tilt-induced syncope after tilt training
(1998)20 Once or Twice a day for 3 weeks syncope
f/u HUT 3 weeks after initiation
f/u for at least 7 months
Kinayetal. 32 15 min for a session Spontaneous - 4 participants (12.5%) recurred spontaneous
(2004)% Twice a day for 1 month syncope syncope,
Every other day for 15 days Tilt-induced - 9 participants (28.1%) occurred tilt-induced
2 days a week for 15 days syncope syncope
f/u HUT 1 month
f/u for 1 year
Reybrouck 42 30 min for a session Spontaneous - 2 participants (4.8%) recurred spontaneous
etal Twice a day for 1 month syncope syncope,
(2000) Every other day for 15 days Pre-syncope - 4 participants (9.5%) recurred pre-syncope
2 days a week for 15 days
f/u HUT 1 month
f/u for 15 months
Reybrouck 38 30 min for a session Spontaneous - 7 participants (18.4%) recurred spontaneous
et al. Once or twice a day for 1 month syncope syncope,
(2002)0 f/u for 43£7.8 months Pre-syncope - 18 participants (34.2%) recurred pre-syncope
Girolamo 47 30 min for a session Spontaneous - No Spontaneous syncope in intervention group,
etal. l: n=24 Twice a day for 1 month syncope - 56.5% spontaneous syncope in control group
(1999) C: n=23 f/u HUT 4weeks after initiation Tilt-induced - 4.2% tit-induced syncope in intervention group,
f/u for at least 15 months syncope - 73.9% tit-induced syncope in control group
Abe et al. 37 30 min for a session Spontaneous -No Spontaneous sSyncope, pre-syncope in
(2005)2n l:n=29 Training for 6 months syncope intervention group,
(twice a day n=10, f/u for 6 months Pre-syncope - 3 participants recurred spontaneous syncope,
daily n=14, - 3 participants recurred pre-syncope in control

Duygu et al.
(2004)3

Foglia-
Manzillo
etal.
(20043

Onetal.
(2007)34

every other day n=5)
C:n=8

82

I: n=41

C: n=41

68
I: n=35
C:n=83

33
l:n=16
C:n=17

30 min for a session

Daily for 1 month

Every other day for 2 month
2 days a week after 3 months
f/u for 1 year

Daily for 6 days a week for

3 weeks

34% completion

f/u HUT 3 weeks after initiation
f/u for 1 year

Daily for 4 weeks
f/u HUT 4 weeks after initiation
f/u for 16 months

Spontaneous
syncope
Time to first
recurrence
Number of
syncope

Spontaneous
syncope
Pre-syncope
Tilt-induced
syncope

Spontaneous
syncope
Pre-syncope
Tilt-induced
syncope
Tilt-duration(min)

group

- 37% recurred spontaneous syncope in intervention

group, 56% recurred spontaneous syncope in control
group

- Time to first recurrence is 70420 days in

intervention group, 5015 days in control group

- Number of syncope is 241 events in intervention

group, 3% 1 events in control group

- No spontaneous syncope, pre-syncope in

intervention group,

- 28% recurred spontaneous syncope,
- 45% recurred pre-syncope in control group
- 59.4% occurred tilt-induced syncope in

intervention group, 60% occurred tilt-induced
syncope in control group

- 7.1% spontaneous syncope,

- 35.7% pre-syncope in intervention group,

- 11.8% spontaneous syncope,

- 35.3% pre-syncope in control group

- 56% tilt-induced syncope in intervention group,

- 53% tilt-induced syncope in control group

- average HUT duration is 39 min (similar between

2 group)
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Syncope recurrence
Experimental

Control

Abe 2005

D
Duygu 2008 15 41 23 41 294%
Foglia 2004 0 35 16 33 175%
Girolamo 1999 0 24 13 23 173%
On 2007 1 14 2 17 195%
Total (95% CI) 138 122 100.0%
Total events 16 57

Heterogeneity: Tau®= 2.65; Chi*= 12.39,df= 4 (P=0.01); P= 68%
Test for overall effect Z= 2,57 (P = 0.01)

Pre-Syncope recurrence

Experimental Control
Abe 2005 0 24 3 8 1%
Foglia 2004 0 35 26 33 319%
On 2007 5 14 6 17 37.0%
Total (95% CI) 73 58 100.0%
Total events 5 35

Heterogeneity. Tau®= 9.63, Chi*= 14.40, df= 2 (P = 0.0007), F= 86%

Test for overall effect Z=1.45 (P = 0.15)

Positive tilt test .

Control

003[0 00,0.71]

0.10 [0.02, 0.57]

Odds Ratio
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Figure 3. Forest plot of the effects of tilt training for neurocardiogenic syncope.
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