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What is Deconditioning Pandemid
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Deconditioning/Detraining
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James Paget University Hospitals

NHS Foundation Trust

Preventing Deconditioning and
Encouraging Independence

2. Increased
7. Further risk of falls
& immobility due to muscle
Cycle of
Deconditioning
6. Increased risk of 3. Increased
swallowing confusion or
1 I problems disorientation
A 4
P;:::ts:d Constip:ﬁon
’ b an
TO' iigesita mcomsbescs

Facts about Deconditioning

10 days of bed One week of Up to 50% of
rest for a person | bed rest results | older patients

over 80 ages in 10% loss of will become
muscles by 10 muscle strength | incontinent
years within 24 hours

of admission

Together we can #endpjparalysis
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Reopening
Your Facility

Resources foro&ni!sim, staff and clients to

prepare for reopening, protecting themselves and

dhmondﬁcpob:ﬁoifwww’lh

Wloodheolhdopommtfordld;c’ziomon
W : -

local health ofkcials. © o

For more see hitps:/ /bitly/COVID19_Reopening

Planning
to Reopen
Protecting the

® Resources for Parks and Recreaticnal Focilities bI. ’ Ifh
© Gukdonce or Adkminisbotors In Porks and Public’s Hea
Recreasional Focilises
* Guidance for Building Wotee
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approved by the U.S. Environmental Protection Recrectional Focilifies ?
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* Planning a Retun to Work from ion for the ¢ Cloth Face Coverings: Questions and Answers
Registration of Exercise Professionals® ® Use of Cloth Foce ings to Help Slow the
OPbr?pﬂPoolMdnbmquboSdoﬂoom Spreod of COVID-19
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Playgrounds During COVID-19

) Handling Potential
Exposure to COVID-19

® Cleoning ond Disinfection After Persons Suspected/ 2
Confitmed 1o Have COVID-19 Have Been in the Foxiliy ( . ):meouu
. EW%’&EY-MWC«M&MWM . T L,




Contents lists available at ScienceDirect

Asia-Pacific Journal of Sports Medicine, Arthroscopy,
Rehabilitation and Technology

journal homepage: www.ap-smart.com

Original Article

Impact of the COVID-19 pandemic on sports and exercise )

Check for
updates

Ashley Ying-Ying Wong ¢, Samuel Ka-Kin Ling *, Lobo Hung-Tak Louie °,
George Ying-Kan Law ¢, Raymond Chi-Hung So ¢, Daniel Chi-Wo Lee ¢,
Forrest Chung-Fai Yau ¢, Patrick Shu-Hang Yung °

2 Department of Orthopaedics and Traumatology, Faculty of Medicine, The Chinese University of Hong Kong, Hong Kong SAR

b Department of Sport and Physical Education, Dr. Stephen Hui Research Centre for Physical Recreation and Wellness, Hong Kong Baptist University, Hong
Kong SAR

¢ Department of Orthopaedics and Traumatology, Alice Ho Miu Ling Nethersole Hospital, Hong Kong SAR

4 Elite Training Science & Technology Division, Hong Kong Sports Institute, Hong Kong SAR

|
Methods: A small sample of video footage of professional football players were analysed to track each
players’ time of close body contact and frequency of infection-risky behaviours to investigate the risk of
virus transmission during football games.
To investigate the physiological effect of wearing a facemask during exercise, we conducted a controlled
laboratory, within-subject, repeated measures study of 23 healthy volunteers of various sporting back-
grounds. They underwent graded treadmill walking at 4 km per hour for 6 min with and without wearing
a surgical mask in a randomized order with sufficient resting time in between trials. The heart rate and
the rate of perceived exertion (RPE) were recorded.




SR B RV JE

Results: In a 90 min match, the average duration of close contact between professional football players
was 19 min and each player performed an average of 52 episodes of infection-risky behaviours. The heart
rate and RPE of subjects wearing a facemask was 128 beats per minute and 12.7 respectively. In those
without a facemask, the results were a heart rate of 124 beats per minute and a RPE of 10.8.

Table 2
Results of experiment on the risk of virus transmission during football games.

Player 1 Player 2 Player 3 Player 4
Position Forward Mid-fielder Forward Forward
Close contact (Minutes per 90 min) 5.9 355 18.4 175 19.3
Touching mouth (Episode per 90 min) 37 2 6 8 13
Touching eyes (Episode per 90 min) 8 0 0 6 4
Touching nose (Episode per 90 min) 37 0 1 8 14
Spitting (Episode per 90 min) 27 2 15




Exercise with and without wearing ma

Table 4

Repeated measure t-test showed the heart rate responses (HR) and rate of perceived
exertion (RPE) during 6-min graded (10%) treadmill walking between wearing

masks and without masks.

Time Heart rates Rate of perceived exertions
Without Masks  With Masks Without Masks  With Masks

Atrest 739+ 98 74.5 = 10.0 6.6 + 1.0 69+ 1.2

1 min 113.0 + 10.2* 1159 + §.9* 84+ 17 90+ 18

2 min 120.1 + 11.0* 123.1 + 11.4* 93+ 20 104 + 2.1

3 min 120.3 + 11.0* 1245 + 11.8* 98 + 2.0* 11.4 + 2.0*
4 min 122.0 + 12.2* 125.8 + 13.2# 10.2 + 2.0* 12.2 + 2.0*
5 min 1234 + 12.3* 127.6 + 12.6* 10.7 + 2.0* 125+ 2.1*
6 min 1244 + 12.8* 1284 + 13.2* 108 + 2.2* 12.7 + 2.1*

*significant differences at 0.01 level.




How to Be Physically Active
While Social Distancing

>

Children aged 3 to 5 years need physical activity throughout
day for growth and development.

Children and adolescents aged 6 to 17 years need at least 60
moderate-to-vigorous intensity physical activity daily.

Adults need 150 minutes a week of moderate intensity activity
brisk walking for health benefits.

Regardless of your age, some physical activity is better than none
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Understand the Risks in Sp

LOWER RISK HIGHER RISK

- D g ‘ ‘ l o
‘r‘lL ‘ » | l ( |

Skill-building Team practice Within-team Competition with Full competition from
drills at home competition teams from your area different areas
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How much is too much? (Part 1) International Olympic Committee consensus statement on load in sport and risk of injury
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Is Exercise Target Heart Rate accurat
EE) HITR O RS ?
Why “220 - Age” = Max HR ?7??

ISSN 1097-9751
An International Electronic Journal

Volume 5 Number 2 May 2002

Maximal Heart Rate (mhr) Formula:
220 - age X % intensity
Example: 45 year old

Comment
Y 60% intensity -
THE SURPRISING HISTORY OF THE “HRmax=220-age” EQUATION 175 mhr (220 - age)
X .60 (percent intensity)
ROBERT A. ROBERGS AND ROBERTO LANDWEHR 105 (target heart rate)
Exercise Physiology Laboratories, The University of New Mexico, Albuquerque, NM 80% intensity -
175 mhr (220 - age)

ABSTRACT X .80 (percent inte
THE SURPRISING HISTORY OF THE “HRmax=220-age” EQUATION. Robert A. Robergs, Roberto
Landwehr. JEPonline. 2002;5(2):1-10. The estimation of maximal heart rate (HRmax) has been a feature of
exercise physiology and related applied sciences since the late 1930’s. The estimation of HRmax has been
largely based on the formula; HRmax=220-age. This equation is often presented in textbooks without
explanation or citation to original research. In addition, the formula and related concepts are included in most
certification exams within sports medicine, exercise physiology, and fitness. Despite the acceptance of this
formula, research spanning more than two decades reveals the large error inherent in the estimation of HRmax
(Sxy=7-11 b/min). Ironically, inquiry into the history of this formula reveals that it was not developed from
original research, but resulted from observation based on data from approximately 11 references consisting of
published research or unpublished scientific compilations. Consequently, the formula HRmax=220-age has no
scientific merit for use in exercise physiology and related fields. A brief review of alternate HRmax prediction
formula reveals that the majority of age-based univariate prediction equations also have large prediction errors
(>10 b/min). Clearly, more research of HRmax needs to be done using a multivariate model, and equations may
need to be developed that are population (fitness, health status, age, exercise mode) specific.




The Formula: “HRmax=220-Age”
Within textbooks, failure to cite the original research regarding the formula HRmax=220-age indirectly affirms
a connection to Karvonen. This association exists due to the textbook presentation of HRmax prediction with
the concept of a heart rate reserve, which was devised by Karvonen (3). Ironically, the study of Karvonen was
not of maximal heart rate. To clarify, Dr. Karvonen was contacted in August of 2000 and subsequent

discussion indicated that he never published original research of this formula, and he recommended that we
research the work of Dr. Astrand to find the original research.

Another citation for the formula is Astrand (7). Once again, this study was not concerned with HRmax
prediction. We were able to discuss this topic with Dr. Astrand in September 2000 while he was in

Albuquerque to receive his Lifetime Achievement Award in Exercise Physiology from the American Society of
Exercise Physiologists. Dr. Astrand stated that he did not publish any data that derived this formula. However,

M MHR = 220 - YOUR AGE




Table 3. The known univariate prediction ec

Univariate Equations

Astrand, in
Froelicher (2)

Brick, in Froelicher

)

Bruce (12)
Bruce (12)
Bruce (12)
Bruce (12)
Cooper in
Froelicher (2)
Ellestad in
Froelicher (2)
Fernhall (13)
Fernhall (13)
Froelicher (2)
Graettinger (14)
Hammond (15)
Hossack (16)
Hossack (16)
Inbar (17)
Jones (18)

Population

100 Healthy Men — cycle
ergometer
? Women

1295 CHD

2091 Healthy Men

1295 Hypertension

2091 Hypertension + CHD
2535 Healthy Men

2583 Healthy Men

276 Mental Retardation
296 Healthy W & M
1317 Healthy Men
114 Healthy Men
156 Heart Disease
104 Healthy Women
98 Healthy Men
1424 Healthy W & M
100 Healthy W & M cycle
ergometer

Mean Age

(range)

50 (20 - 69)
N/A

5248
44+8
5248
44+8
43(11 - 79)

42(10-60)

9-46
N/A
38.8(28-54)
(19-73)
53.9
(20-70)
(20-73)
46.7(20-70)
(15— 171)

uations for maximal heart rate.
Regression
(HRmax=)

211-0.922a
226-age

204-1.07a
210-0.662a
204-1.07a
210-0.662a
217-0.845a

197-0.556a

189-0.56a
205-0.64a
207-0.64a
199-0.63a
209-age
206-0.597a
227-1.067a
205.8-.685a
202-0.72a

N/A

N/A

0.13
0.19
0.24
0.10
N/A

N/A

0.09
0.27
0.18
0.22
0.09
0.21
0.40
0.45
0.52

N/A

N/A

22
10
16
21
N/A

N/A

13.8
9.9
10
N/A
19
N/A
N/A
6.4
10.3



Jones N/A
Jones (18)
Lester (19)
Lester (19)
Londeree (20)
Miller (21)
Morris, in
Froelicher (2)
Morris, in
Froelicher (2)
Ricard (22)
Ricard (22)

Robinson 1938 in
Froelicher (2)
Rodeheffer (23)
Schiller 24)

Schiller (24)
Sheffield (25)
Tanaka (11)
Tanaka (11)
Tanaka (11)

? Healthy W &M
60 Healthy Women
48 W & M Trained
148 W & M Untrained
? National Level Athletes
89 W & M Obese
1388 Heart Disease

244 Healthy Men

193 Treadmill W&M
193 W & M - cycle

ergometer
92 Healthy Men

61 Healthy Men
53 Women Hispanic

93 Women Caucasian
95 Women
? Sedentary W&M
? Active W&M

? Endurance trained W&M

(20-49)

43(15 — 75)
N/A

42

57(21 — 89)

45(20 — 72)

30(6 - 76)

25-79
46(20-75)
42(20-75)
39(19 - 69)

210-0.65a
201-0.63a
205-0.41a
198-0.41a

206.3-0.711a

200-0.48a
196-0.9a

200 -0.72a

209 -0.587a
200 -0.687a

212 -0.775a

214-1.02a
213.7-0.75a

207 -0.62a
216 -0.88a
211-0.8a
207 -0.7a
206 -0.7a

0.34
N/A
0.72
0.12
0.00

0.30

0.38
0.44

0.00

0.45
0.56

0.44
0.58
0.81
0.81

N/A
N/A
N/A
N/A

12
N/A

15

9.5
9.5

N/A

N/A
N/A

N/A
N/A
N/A
N/A




Regression Lines
Compiled studies awerage

200+ — 220-age
3 Londeree meta-analysis
© 190+ - :
o anaka meta-analysis
t — 180_
o £
T E 470
=
% 160+
= 150
140 . T . . . ]
20 30 40 20 60 70 80

Age (yrs)

Figure 3. Regression lines from data obtained from 220-age,
the mean of 30 studies from Table 3, and the meta analyses
of Londeree (28) and Tanaka (47).




1. Currently, there is no acceptable method to estimate HR

2. If HRmax needs to be estimated, then population specific
formulae should be used. However, the most accurate gener
equation is that of Inbar: HRmax=205.8 - 0.685(age).
Nevertheless, the error (Sxy=6.4 b/min) is still unacceptably
large.

3. An acceptable prediction error for HRmax for application to
estimation of VO2max is <+3 b/min. Thus, for a person with
HRmax of 200 b/min, error equals +1.5%.
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Extreme endomorph

e wide hips and narrow shoulders
(pear-shaped)

e a lot of fat on the body

e a lot of fat on the upper arms
and thighs

e quite slim wrists and ankles

-Somatptype rating: 7 1 1.

Extreme mesomorph

e broad shoulders and narrow
hips (wedge-shaped)

a large head

a muscular body

strong forearms and thighs
very little body fat

Somatotype rating: 1 7 1.

Extreme ectomorph

o narrow shoulders and hips

e a thin face and high forehead

e a thin narrow chest and
abdomen

e thin legs and arms

e very little muscle or body fat

Somatotype rating: 1 1 7.
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Sports Medicine
The effects of regular cold-water immersion use on training-
induced changes in strength and endurance performance: a
systematic review with meta-analysis

Malta, E S: Dutra. Y M: Broatch, J R: Bishop, D J: Zagatto, A M

Can the regular use of cold-water immersion (CWI) after resistance or
endurance training sessions alter performance development?

Article search and ;. Inclusion criteria
selection process 697 articles *Controlled  investigation  with !
healthy humans; '
*» Cold-water immersion (temperature |
s 15°C) after sessions of a rogular|
training program; |
* Pre and post-training evaluations of |
strength or aerobic exercise |
performance.

Resistance training N Endurance training

Effectize ‘

1RM ’: -.50 -12 ‘ Time-frial mean power

1 1
Isometric strength ’: =63 -.01 ¢ Maximal Aerobic Power

St . : 73 I T trial
rength endurance - tri rf
- .00 " ime-trial performance

Ballistic efforts

Conclusions
The regular use of cold-water immersion associated with exercise
programs has a deleterious effect on resistance-training
adaptations but does not appear to affect aerobic exercise
performance.
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Performance in
distance runners
/ Running economy \
Training Environment Physiology Biomechanics Anthropometry
Plyometrics Altitude Maximal oxygen Flexibility Limb
¢ ¢ uptake (VOomax) l morphology
Resistance Heat ¢ ; ¢
Adolescent Elastic stored -
¢ energy Muscle stiffness,
development tendon length
Training phase ¢ l ¢
¢ M;etabolic MtafcI:nlcal e
Speed, volume, e acors and composition
intervals, hills, etc. ¢ l
Influence of Ground reaction
different running force
speeds

Factors affecting running economy.
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