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National Workforce Projects

What will the NHS of 2010 — 2015 be like?

« Same as now
« Collapsed under the strain

« Reinvented new systems and new locations for work but left the
staff structure the same

« Implemented a range of innovative solutions and seen as a model

employer
5%

+ One thing is for sure — more of the same will not work to deliver
the NHS workforce of the future. We need to engage with our
staff and plan effectively for the future.
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Futures debate

JUNE 2008

Disruptive innovation
What does it mean for the NHS?
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Leapfrog from pre- to post-industrial

Traditional Information-age care

%= Tertiary InTiflwdual
Professional self-care
care |
-= Secondary Frlerwdsand
family

Self-help
networks

Professionals as
facilitators

- Professionals as
partners

Professionals as
authorities

Source: Jennings, Miller and Materna. Changing health care. Santa Monica: Knowledge Exchange, 1997,
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Personal context:
Attitudes, values, beliefs ete

Well-being

Choice
(free-will)




Limitations of self reported measures

Automated compared with self monitoring

3 groups of 6 patients over 4 days

Recorder with leg mounted switch

Blinded study

Control, Psychiatric, Chronic back pain

All subjects reported less activity than occurred
Pain group underestimated this by 50%

Sanders 1983 Pain



Limitations of direct measurements
of physical performance

Objective — If validated
Specific
walking performance, sit to stand, balance

Time consuming
Only ‘snapshot’ at particular time

Can we collect data during normal every day activities ?



1. Decide on the most appropriate
outcome measure

2. Select the sensor or device

3. Make sure 1t has been validated for
that population
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EXAMPLE
An observational study to measure

activity in patients with COPD

Chris Dyer, Carol Langley, Elaine Jenkin, Nigel Harris
and Kevin Gruffydd-Jones, Chippenham Community Hospital
Affects 3M people in UK
Peak incidence 60-80yrs age
Negative spiral of symptoms
Management
Optimise medication
Pulmonary rehabilitation
Support for self management




Can ambulatory monitoring be used to
guantify, changes in physical activity
following pulmonary rehabilitation ?

METHODS
33 subjects, aged 55-86 yrs
Pre programme clinical assessment
Pulmonary rehabilitation programme

Baseline, 12 and 28 weeks clinical
assessment

Activity monitoring over 2 days
every 6 weeks
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TOTAL HUMEBER OF STEPS: 2
Energy Expendrure: 0.5 MET.h

Upright Evenis: 32
Seatedlying Events: 31

Patient 1 - Two day average uptime - baseline

Worn ~15

Minutes

Uptime = standi
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http://lwww.paltech.plus.
com/products.htm
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Change in uptime from baseline n=31

Percentage change

Change in uptime from baseline at 24 weeks (n=28)

11 decreased

9 no change

8 increased

Subjects (sorted)




COPD study - summary

Activity monitoring can be used to quantify the response to
pulmonary rehabilitation

Good reproducibility over 2 day monitoring period

Increases in uptime are associated improvements
In other outcome measures
Further work:

Intervention study: will a weekly community exercise programme
Improve outcomes

Would patients benefit from feedback on physical activity levels
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- Raamweg 43
Name : Rienk DynaPort MiniMod 2596 HN Den Haag
Index : Walk 1 D: T Tel. 070 3106462
MeasDate : 00/01/1900 0 min22 s GaitTest www.meroberts.nl

Personal data
Date of Birth / age : 23/09/1972 / Height/ Leg length (cm): 184 /99
Gender : Male Weight (kg) : 72

Speed and time

Marker/Start button

Red status LED  Oreen status LED

Mean Ref z SD of mean control reference
alking distance (m) : 26.50 (29,0 ) 6
Steps () : 33 4 B Speed
SD Card slot speed (ms) 1 1.29 .0.46 2 W Step length
* 071 -0.46 0 O Step time
Step length (m) : 072 -0.09 0.10 -2 0 Step frequency
Steptimes): 055 052 004 -089 -4
Step frequency (Hz) © 1.8 19 01 -088 -6
Asymmetry

Ccsn?\ne:llnr CDS\::?‘{I":‘IBHI - z 6 SD of mean control reference O Step time
Steptime (s): 0.57 7% 0.53 0.05 i DOAngle X (deg)
Angle X (deg): -18 0% -18 § HAngle Z (deg)
MlnlMOd measureme Acceleration X (ws2): 0.4 2% 0.4 1%, 1.01 ot— == lAcceIerat{on 2
Acceleration Y (wvs2): 0.5 14% 0.6 | o q33 2 lAcceIeran‘onY
. Acceleration Z (ws2): 0.4 1% 0.4 5o 17135 4 W Acceleration Z
Galt: Balance Displacement Y (m) : 0.04 3% 0.04 = - 072 © ODisplacement Y

Sit to stand



OUTDOOR GAIT ANALYSIS USING INERTIAL AND MAC
PART 2 - PRELIMINARY VALIDATION
Ferrari A MEng, Garofalo P MEng, Ragm M BSc, Cuth AG PhD,

Here follows the on-line material made available for the Interna
Monitoring of Physical Activity and Movement,
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http://www.thesmartconsortium.org/
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On-line
hamatechnodogy
M ? namocompesize:  What are smart garments?

T
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harnosurfaces .
i .
! Wireleas R te Sms S‘m-fgl-arnmfshwab-o-fm made possible by 2 new
" genaration of srart fabrics and related
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| Wanospheres and even raacting to changes in their environmants.
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" Imagine clething that repale dirt, stains and cdours,
4 capabla of “self-cleaning™ with just a eup full of
water every now and then?

| Eemm—es ’Tr- ' PDA
[ —— =
J Body-wom Information

Smart Garment Embedded Logger
System

Chamical and Bislogical protective clathing which
iz abla to neutralise and detoxify harmful aganes?

Hew about a garmant that allows you be "plug in®, uss and charge mobils devices?
Or elething capabla of regulating your body temperature, knowing ta ool you
wihen you get boo warm or heat you when you cool down too far?

Fig. 6. Concept for a wearable physiological monitoring system.

Kang 2

http://www.lib.ncsu.edu/theses

http://icawww.epfl.ch/luo/WAMES%2C

http://www.smartgarmentpeople.com/
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Activity summary for 216CF104

activFAL serial number; 216CF104
Start Time: 01:42:01 Ph 1 9-May-05
ZITALIE STARMD STEP Stop Time: 02:11:31 PM 1 9-Mary-05

Elapsed Time: 00:29:30

-
TIME (h:m:s) &
[ ISiting/ALwing: 00:23:34(79.9%) #
Standing: 005540 20%) i
Stepping: 00:00:02{0.1%) '

TOTAL HUMBER. OF STEPS: 2

Energy Expendiure: 0.5 MET.h

Upright Events: 32
Seated/Lying Events: 31
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Some solutions 1

Data processing

‘Brute force’
Identification of ‘regions of interest’ within data

Artificial Intelligence

Hardware
Mobile phone as common platform

Batteries and power sources

Wireless links
Web based data processing



# 2
change

Social context Physical context
{(Participation (Activities
By person fn g social context) uncertaken by persorn in o phvsical comiexs)

Person

(Impairments
af strucira? furction of o)

Personal context:
Attitudes, values, beliefs ete

Well-being

(WHO 2001, Wade 2007 )



Some solutions 2

Combination of body worn sensors and GPS
Geospatial analysis of physical activity —

Physical Activity and Locations Measurement
System PALMS — Patrick NIH 2007)

Link between daily activities and life goals

Better understanding of factors that influence
behavior change (Myotel, SMART?2)

http://www.myotel.eu/
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Conference
program

Subscribe to
mailinglist

Invited
speakers

http://www.icampam.org/

Thanks to:

International Conference on
Ambulatory Monitoring of Physical Activity and Movement

registration

Welcome to ICAMPAM's website, which provides information
on the first conference to be held 21-24 May 2008 in
Rotterdam,

The Netherlands

ICAMPAM will be the first time that researchers, technologists,
suppliers, users, clinicians, and other people interested from
around the globe come together to present, discuss and debate
all aspects of ambulatory monitoring. We expect this to be the
first in a series of future events, The program of ICAMPAM will suit
everyone in this field, not only those developing and validating
technologies, but also researchers and practical workers in areas
such as medicing, (physical) therapy, public health (fall prevention
2 detection and hypo-activity & overweight included), movement
sciences & sports, ergonomics & ocoupational health, and
psychology 2 psychophysiology,

21-24 May 2008 \\\
L

Accreditation has been
requested from the
European Accreditation
Council for Continuing
Medical Education
{EACCME)

All participants are
invited for the
Wednesday meetings
starting at 15:00,
and for the Welcome

Royal National Hospital for Rheumatic Diseases - http://www.rnhrd.nhs.uk/

Research collaborators and clinical teams

Bern Grimm - http://www.ahorse.org/

n.harris@bath.ac.uk
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