Heart Rate Variability - What is it, why does it matter and how
does it affect heart health?

06 Jun 2024 @ 15:20-15:45 @ The Whittle

Dr Boon Lim is an NHS consultant Cardiologist, and obtained a PhD from Imperial College on the Autonomic Nervous System in heart rhythm abnormalities. He has
published on heart rate variability and having trained as a HeartMath coach, he incorporates breathwork coaching in his day to day practice with cardiac patients, and
staff members. In this session, he will discuss why heart rate variability matters, and demonstrate simple training techniques to enhance acute and long term heart

rate variability.
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Causes of heart rate variation
Extrinsic

Stress

1) PhysicalT running

2) Mental T work deadline
3) Emotional - worries

4) Medical T viral
Infection, low BP
(orthostasis)

5) Sleep deficit
6) Intoxication




Causes of heart rate variation
Intrinsic periodic rhythms

1) Respiratory Sinus Arrhythmia (RSA)
2) Baroreceptor reflexes

lin | '"f 3) Thermoregulation
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. ” .‘ ' 4) Neuroendocrine
' i 5) Circadian

6) Other - seasonal
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Ways to calculate HRV

1. Time Domain
2. Frequency Domain

3. Non-Linear Methods
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ChatGPT

Working out
RMSSD

(time domain
analysis)
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Normal Values of Corrected Heart-Rate Variability in 10-Second Electrocardiograms
for All Ages

Marten E. van den Berg,! Peter R. Rijnbeek,! Maartje N. Niemeijer,2 Albert Hofman,? Gerard van Herpen,’
Michiel L. Bots,3 Hans Hillege,* Cees A. Swenne,® Mark Eijgelsheim,?® Bruno H. Stricker,¥2.7:8 and Jan A. Kors'"

A>13,943 ECGs from 5 population studies in Netherlands
AAcross all age ranges



Table S5

Percentiles of heart-rate corrected RMSSD (in milliseconds) for women.

Age group

8 to 12 years

12 to 16 years
16 to 20 years
20 to 30 years
30 to 40 years
40 to 50 years
50 to 60 years
60 to 70 years
70 to 80 years
80 to 90 years

znd

36.1
30.1
25.3
19.8
15.3
12.1
9.5
8.0
7.0
6.3

5th

45.9
38.5
32.6
25.6
19.7
15.3
11.9
9.9
8.8
8.1

10th

56.1
47.3
40.3
31.7
24.2
18.6
14.4
11.9
10.6
9.8

Zsth

77.5
65.7
56.2
44.5
33.6
25.4
19.5
16.1
14.4
13.5

50th
109.7
93.6
80.4
63.7
47.7
35.8
27.3
22.6
20.3
19.2

75th

155.7
133.6
115.3
91.6
68.2
50.8
38.9
32.7
30.2
29.3

90th
215.8
186.7
162.1
129.5
96.2
71.5
55.5
48.2
47.2
49.7

95th
265.0
230.7
201.5
162.0
120.3
89.6
70.5
63.6
66.9
78.4

98th

338.1
297.1
261.8
212.9
158.4
118.5
95.6

92.2

112.1
166.7




Table S5

Percentiles of heart-rate corrected RMSSD (in milliseconds) for women.
( )

Age group 2nd 5th 10th 25t | 50th | 75th  goth  g5th  ggth

8 to 12 years 36.1 45.9 56.1 77.5 109.7 | 155.7 2158 265.0 338.1
12 to 16 years 30.1 38.5 47.3 65.7 93.6 133.6 186.7 230.7 297.1
16 to 20 years 25.3 32.6 40.3 56.2 80.4 1153 162.1 2015 261.8
20 to 30 years 19.8 25.6 31.7 44.5 63.7 91.6 129.5 162.0 2129
30 to 40 years 15.3 19.7 24.2 33.6 47.7 68.2 96.2 120.3 158.4
40 to 50 years 12.1 15.3 18.6 25.4 35.8 50.8 71.5 89.6 118.5
50 to 60 years 9.5 11.9 14.4 19.5 27.3 38.9 55.5 70.5 95.6

60 to 70 years 8.0 9.9 11.9 16.1 22.6 32.7 48.2 63.6 92.2
70 to 80 years 7.0 8.8 10.6 14.4 20.3 30.2 47.2 66.9 112.1
80 to 90 years 6.3 8.1 9.8 13.5 19.2 29.3 49.7 78.4 166.7




RMSSD median values

8 to 12 years

12 to 16 years
16 to 20 years
20 to 30 years
30 to 40 years
40 to 50 years
50 to 60 years
60 to 70 years
70 to 80 years
80 to 90 years

109.7
93.6
80.4
63.7
47.7
35.8
27.3
22.6
20.3
19.2

Men

8 to 12 years
12 to 16 years
16 to 20 years

102.1
84.8
70.1

\_

(20 to 30 years

30 to 40 years
40 to 50 years
50 to 60 years

51.9 )

37.7
29.9
241

J

60 to 70 years
70 to 80 years
80 to 90 years

20.7
19.0
17.9



HRV Status . HRV |S an IndICatOr Of Illne

12 Dec 2023 - 8 Jan 2024 , Onset of Covid @ 1850m
(French Alps)

S-day Averages

Overnight Averages

Monday

Sunday
A Jdan
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HRV Status . HRV |S an IndICatOr Of Illne

; 12 Dec 2023 - 8 Jan 2024 Onset of Covid @ 1850m
(French Alps)

S-day Averages

Gradual recovery after 7 days

— D4 admitted to hospital

Overnight Averages

Monday

Sunday
A Jdan




How I1s HRV controlled?




Top down control of HRV

Top Down Approach
1.

COECN N

Mindfulness
Purposeful living
Meditation

mAT 13t 13U q W

Positive emotions
. Equanimity

Il. Compassion

li. Gratitude

Iv. Forgiveness




Bottom up HRV control

Bottom up control
1. Cold

2. Exercise (acute vs
chronic)

3. Eating well

4. Restful and
adequate sleep

5. Being in nature
Flow states
/. Breathing

o




Control of HRY an individual affair
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