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ĐŬŶŽǁůĞĚŐĞŵĞŶƚƐ


dŚĂŶŬƐŐŽƚŽƚŚĞhŶŝǀĞƌƐŝƚǇŽĨŚĞƐƚĞƌĂŶĚƚŚĞƐƚĂĨĨŽĨƚŚĞůŝŶŝĐĂů
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ĞŶũŽǇĂďůĞ͘
dŚĂŶŬƐƚŽƚŚĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶƐƚĂĨĨĨŽƌĂŶƐǁĞƌŝŶŐƐŽŵĞǀĞƌǇƐŝůůǇ
ƋƵĞƐƚŝŽŶƐĂŶĚŚĞůƉĂƚĚĞĂĚůŝŶĞƚŝŵĞƐ͘
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ďƐƚƌĂĐƚ
WƵƌƉŽƐĞ͗ƚŚŝƐƐƚƵĚǇĞǆƉůŽƌĞĚƚŚĞĞǆƉĞƌŝĞŶĐĞƐŽĨƉŽůŝŽƐƵƌǀŝǀŽƌƐǁŝƚŚǁĞŝŐŚƚĐŽŶƚƌŽů
ƚŽĚĞƚĞƌŵŝŶĞŝĨŝƚǁĂƐĂƉĂƌƚŝĐƵůĂƌŝƐƐƵĞĨŽƌƚŚŝƐŐƌŽƵƉĂŶĚƚŽĂƐƐĞƐƐǁŚĂƚ
ŝŶƚĞƌǀĞŶƚŝŽŶƐĂƌĞƵƐĞĚ͕ŚŽǁůŝŵŝƚĞĚŵŽďŝůŝƚǇŚĂƐďĞĞŶƚĂŬĞŶŝŶƚŽĂĐĐŽƵŶƚ͕ĂŶĚǁŚĂƚ
ĨĂĐƚŽƌƐĐŽŶƚƌŝďƵƚĞƚŽƐƵĐĐĞƐƐŽƌĚŝĨĨŝĐƵůƚǇ͘
DĞƚŚŽĚ͗ƋƵĞƐƚŝŽŶŶĂŝƌĞǁĂƐĂĚǀĞƌƚŝƐĞĚŽŶƚŚĞƌŝƚŝƐŚWŽůŝŽǁĞďƐŝƚĞĂŶĚŝŶŝƚƐ
ŵĞŵďĞƌŵĂŐĂǌŝŶĞ͘ƚŚĞŵĂƚŝĐĂŶĂůǇƐŝƐǁĂƐƵƐĞĚŽŶƚŚĞƌĞƐƉŽŶƐĞƐƚŽŽƉĞŶ
ƋƵĞƐƚŝŽŶƐ͘
ZĞƐƵůƚƐ͗ϭϰϭƌĞƉůŝĞƐǁĞƌĞŽďƚĂŝŶĞĚ͘dŚĞĂŐĞƉŽůŝŽĐŽŶƚƌĂĐƚŝŽŶĂŐĞĂŶĚƉŚǇƐŝĐĂů
ĚŝƐĂďŝůŝƚǇůĞǀĞůŵĂƚĐŚĞĚƚŚĂƚƉƵďůŝƐŚĞĚĨƌŽŵƚŚĞh<ĞƉŝĚĞŵŝĐƐ͘dŚĞƐĞǁĞƌĞĚŝǀŝĚĞĚ
ŝŶƚŽůŝĨĞƚŝŵĞǁĞŝŐŚƚŵĂŶĂŐĞƌƐ͕ĂĐƚŝǀĞǁĞŝŐŚƚŵĂŶĂŐĞƌƐĂŶĚǁĞŝŐŚƚŐĂŝŶĞƌƐĨŽƌ
ĂŶĂůǇƐŝƐ͘ůĞǀĞŶƚŚĞŵĞƐĞŵĞƌŐĞĚŽŶĨĞĞůŝŶŐĂƌŽƵŶĚǁĞŝŐŚƚĂŶĚƐƵĐĐĞƐƐĞƐĂŶĚ
ĚŝĨĨŝĐƵůƚŝĞƐŽŶǁĞŝŐŚƚĐŽŶƚƌŽů͘dŚĞƐĞƐŚŽǁĞĚƚŚĂƚǁĞŝŐŚƚĐŽŶƚƌŽůŝƐĂŶŝƐƐƵĞĨŽƌƉŽůŝŽ
ƐƵƌǀŝǀŽƌƐĂŶĚŝƐƐƚƌŽŶŐůǇůŝŶŬĞĚƚŽŵŽďŝůŝƚǇ͘^ƵĐĐĞƐƐĨƵůŵĞƚŚŽĚƐƵƐĞĚǁĞƌĞƐŝŵŝůĂƌƚŽ
ŐĞŶĞƌĂůƉŽƉƵůĂƚŝŽŶƐƚƵĚŝĞƐ͘/ƐƐƵĞƐĞŵĞƌŐĞĚŽŶƚŚĞĚŝĞƚĂƌǇƐƚƌŝĐƚŶĞƐƐŽďƐĞƌǀĞĚ͕ƚŚĞ
ďĞůŝĞĨƐŽŶĂďŝůŝƚǇƚŽĞǆĞƌĐŝƐĞĂŶĚƚŚĞƐƵƉƉŽƌƚĂǀĂŝůĂďůĞĨƌŽŵƉƌŽĨĞƐƐŝŽŶĂůƐ͘
ŽŶĐůƵƐŝŽŶƐ͗WŽůŝŽƐƵƌǀŝǀŽƌƐĂƌĞĐŽŶĐĞƌŶĞĚĂďŽƵƚǁĞŝŐŚƚĐŽŶƚƌŽů͕ŵŽƐƚďĞĐĂƵƐĞŽĨ
ŝƚƐĞĨĨĞĐƚŽŶŵŽďŝůŝƚǇ͘^ŽŵĞĂƌĞĂƚƌŝƐŬŽĨŶƵƚƌŝƚŝŽŶĂůŝŶĂĚĞƋƵĂĐǇ͘dŚĞďĞůŝĞĨƐĂďŽƵƚ
ĞǆĞƌĐŝƐĞŶĞĞĚƚŽĞǆƉůŽƌĞĚŝŶŵŽƌĞĚĞƉƚŚĚƵĞƚŽƚŚĞŝŵƉĂĐƚŽŶŚĞĂůƚŚ͘dŚĞƵƐĞŽĨ
D/ƌŝƐŬƚŚƌĞƐŚŽůĚƐŵĂǇŶŽƚďĞƌĞůĞǀĂŶƚĨŽƌƚŚŝƐŐƌŽƵƉ



<ĞǇǁŽƌĚƐ͗ŵŽďŝůŝƚǇ͕ĚŝƐĂďŝůŝƚǇ͕ƵŶĚĞƌͲŶƵƚƌŝƚŝŽŶ͕D/
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ĞĐůĂƌĂƚŝŽŶ


dŚŝƐǁŽƌŬŝƐŽƌŝŐŝŶĂůĂŶĚŚĂƐŶŽƚďĞĞŶƉƌĞǀŝŽƵƐůǇƐƵďŵŝƚƚĞĚŝŶƐƵƉƉŽƌƚ
ŽĨĂĞŐƌĞĞ͕ƋƵĂůŝĨŝĐĂƚŝŽŶŽƌŽƚŚĞƌĐŽƵƌƐĞ͘



^ŝŐŶĞĚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘
ĂƚĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘







ŝǀ


ŽŶƚĞŶƚƐ
,WdZϭ͘
ϭ͘ϭ

d,Wh>/,>d,/^^h͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ

ϭ͘Ϯ

WK>/KDz>/d/^/Ed,h<͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯ

ϭ͘ϯ

Z^Z,Yh^d/KE^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ

,WdZϮ͘

>/dZdhZZs/t͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵ

Ϯ͘ϭ

^Z,^dZd'z͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵ

Ϯ͘Ϯ

t/',dEWK>/K͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬ

Ϯ͘ϯ

t/',dE>/D/dDK/>/dz͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱ 

Ϯ͘ϰ

'EZ>WKWh>d/KE͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϳ

Ϯ͘ϱ

>/dZdhZZs/t^hDDZz͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϱ 

,WdZϯ͘

Dd,K͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϳ

ϯ͘ϭ

WWZK,͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϳ

ϯ͘Ϯ

WZd//WEd^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϴ

ϯ͘ϯ

d,/>WWZKs>͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϵ

ϯ͘ϰ

WZKhZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϵ

ϯ͘ϱ

E>z^/^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϭ

ϯ͘ϲ

YhEd/dd/sE>z^/^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϯ
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Introduction

Chapter 1. Introduction
The aim of this study is to investigate the experiences of people with low mobility
with weight control and weight control interventions, both self-directed and
medically advised. The population group of polio survivors has been chosen as an
example of a group with long-term, almost whole-of-life physical disabilities.

1.1 The Public Health issue
1.1.1 Obesity and Health in the UK
The 2010 UK statistics show that the proportion of the population either obese or
overweight is 62.8%, with the percentage for men higher than that for women
(Figure 1). These values have increased between 1993 and 2001 with some
indication that the trend after 2001 is beginning to flatten (National Health Service,
2011).
80.0
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Figure 1. Percentage of men and women obese and overweight
between 1993 and 2010 (data extracted from National Health Service, 2010b)
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Table 1 gives the increased risk of developing certain associated diseases for the
obese (body mass index (BMI) > 30 kg.m-2); the data behind this tabulated summary
date from 1983 to 1998 but are consistent with recent research. For example, the
strong association of obesity with risk of diabetes is supported by Bilous, Donnelly,
and Williams (2010), the association with cancer by World Cancer Research Fund
(2007) and the association with mortality from heart disease, stroke, cancer and
mortality by the Prospective Studies Collaboration (2009). It should be noted that
these statistics are generally observational and show an association between
obesity and disease - this does not prove a causal link as confounding variables or
reverse causality could also produce an association. The use of Mendelian
randomization (Davey Smith & Ebrahim, 2003) has recently provided evidence to
support a causal link between ischaemic heart disease and BMI, though this link
could be through factors such as hypertension or type II diabetes (T2D). The odds
ratio calculated for ischemic heart disease was 1.26 (95% CI 1.19–1.34) for every 4
kg/m2 increase in BMI (Minelli et al., 2012).
Table 1. Relative risk of developing associated diseases for the obese,
data copied from National Audit Office (2001).
Disease
Type 2 Diabetes *
Hypertension
Myocardial Infarction
Cancer of the Colon
Angina
Gall Bladder Diseases
Ovarian Cancer
Osteoarthritis
Stroke

Relative risk - women
12.7
4.2
3.2
2.7
1.8
1.8
1.7
1.4
1.3

Relative risk - men
5.2
2.6
1.5
3
1.8
1.8
1.9
1.3

* Non-insulin dependent diabetes mellitus (NIDDM)
Note: The BMI range for the obese and non-obese groups used to estimate relative risk varies between
studies, which limits the comparability of these data.

The level of risk increases with overweight and obesity (see Table 2); 57% of adults
are at increased risk of certain diseases based on their weight and waistline
measurements (National Health Service, 2012).
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Table 2. Categories of increased risk as a function of BMI and waist
circumference, (National Health Service, 2010a) .
BMI classification
Normal (18≤BMI<25 kg/m2)
Overweight (25≤BMI<30 kg/m2)
Obesity I (30≤BMI<35 kg/m2)
Obesity II (35≤BMI<40 kg/m2)
Obesity III (40≤BMI kg/m2)

Low
No increased risk
No increased risk
Increased risk
Very high risk
Very high risk

Waist circumference
High
No increased risk
Increased risk
High risk
Very high risk
Very high risk

Very high
Increased risk
High risk
Very high risk
Very high risk
Very high risk

For men, waist circumference of less than 94 cm is low, 94–102 cm is high and more than102 cm is very high.
For women, waist circumference of less than 80 cm is low, 80–88 cm is high and more than 88 cm is very high.

1.1.2 Policies and recommendations to maintain a healthy weight
The high and rising levels of obesity and overweight described above, coupled with
the strong association with a range of chronic diseases have driven government and
medical strategies for combating the trends (Foresight, 2007; National Audit Office,
2012; Royal College of Physicians, 2004). While these describe the problem as
having a complex range of causes with ‘economic, environmental, social and
cultural factors’, all tactics aim to redress the energy balance of individuals. The
national guidelines in the UK and elsewhere (National Institute for Health and
Clinical Excellence, 2006, 2008b; U.S. Department of Agriculture and U.S.
Department of Health and Human Services, 2010) consist of a two-pronged
approach of reducing energy in (diet) and increasing energy out (activity).
This raises several questions. How is weight best managed when the ability to be
physically active is limited? What advice and support is most effective? Is the special
case optimally dealt with in the health professions? Is there a special problem with
weight if activity is restricted?

1.2 Poliomyelitis in the UK
Epidemiological studies show that people with physical disabilities have an
increased likelihood of overweight or obesity than those without such problems;
odds ratios in one review vary from 1.2 to 2.96 depending on type and severity of
the disability (Liou, Pi-Sunyer, & Laferrere, 2005).
3
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The present study focuses on the sub-group of disabled people in the UK who
contracted poliomyelitis (polio). Approximately 120,000 people in the UK are
estimated to have continuing and increasing effects from an original infection with
polio during the epidemics in the 1940’s and 50’s (Department of Health, 2005).
This group is taken as a case study for the effect of limited mobility on weight gain
and on the efficacy of interventions for such subjects. The outcome of looking at
this subgroup is likely to be of benefit to those with other long-term conditions
which have a similar effect on muscle function and mobility such as multiple
sclerosis and spinal cord injury; ~50,000 and 36,000 respectively in the UK,
(Department of Health, 2005).
1.2.1 What is polio?
Poliomyelitis is an infectious disease contracted by invasion of the gut by one of
three serotypes of polio virus (Mueller, Wimmer, & Cello, 2005; Salisbury, Ramsay,
& Noakes, 2006). It can multiply in the gut for 1-3 weeks following which it can be
controlled by the immune system. It is estimated that 95% of infections are
asymptomatic or cause a flu-like illness. If not contained by the immune system, it
can enter the bloodstream.
In less than 1% of infections it enters the central nervous system attacking motor
neurons, denervating muscles and causing paralysis (Nathanson & Kew, 2010) and
even death if the respiratory system is attacked (Mueller et al., 2005). During the
acute phase, patients were confined to bed, usually in fever hospitals.
An analysis of the degree of severity for notified cases in England and Wales for
1947 and 1949 showed the majority of cases to be moderate or mild while in
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hospital (Bradley & Gale, 1948 - author's names as given in the reference; Bradley &
Gales, 1951).
This phase is followed by a period of recovery lasting between a few months and
two years where some degree of motor function is restored. The mechanism is
attributed to re-innervation of muscles fibres by axon sprouts allowing large
numbers of muscle fibres to be innervated by small numbers of surviving neurons
(Grimby, Stalberg, Sandberg, & Sunnerhagen, 1998). Patients were usually treated
in orthopaedic wards or hospitals as much of the treatment related to reducing
skeletal deformity due to extensive muscle loss.
1.2.2 Degree and nature of disablement
The resulting relatively stable disability had a wide range of severity and could
affect any combination of limbs or other areas and in some analyses varied with age
of infected subjects.
93% of the total amount of recovery of motor function takes place in the first 12
months, with almost all recovery complete by two years (Sharrard, 1955). The
degree of residual disability is dependent on the degree and extent of paralysis of
the muscles. Modifying the Medical Research Council (MRC) scale for muscle
strength (see historical review in Compston, 2010), Sharrard (1955) assessed the
degree of recovery from paralysis (see Table 3). One third of totally paralysed
muscles remained at scale 0; of the rest, the recovery was mostly at the level of two
scale points after 24 months from onset.
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Table 3. Scales for assessing muscle strength
MRC Scale
0

Scale used in paper

No contraction.

0

No contraction.

1

Flicker or trace of contraction.

1

Flicker or trace of contraction.

2

Active movement with gravity
eliminated.
Active movement against gravity.

2

Active movement with gravity eliminated.

3

Active movement against gravity.

Active movement against -gravity and
some resistance.

4

Active movement against -gravity and some
resistance.
Active movement against gravity and considerable
resistance. (additional step proposed in paper)

3
4

5

5

Normal power

6

Normal power (within the limits of manual.
assessment).

Reported cases have been primarily in infants between one and fours years old
(Bradley & Gale, 1948; Donaldson, Dane, Briggs, & Nelson, 1960), indicating that
many polio survivors are going to be still of working age and requiring support for
20 years (given typical life expectancy).
1.2.3 Late effects of polio and post-polio syndrome
In the 1980’s, the term ‘post-polio syndrome’ (PPS) was used to describe new
symptoms in survivors with previously stable disability; these include new muscle
weakness, fatigue, pain and new muscle atrophy (Bouza, Munoz, & Amate, 2005;
Farbu et al., 2006; Latham et al., 2007). The generally accepted cause of PPS is the
‘wearing out’ of surviving neurons that had re-innervated large muscle fibre areas
(Trojan & Cashman, 1997, 2005) though other aetiologies are also being studied
(Boyer et al., 2010; Lupu et al., 2008).
The capacity for exercise in people with the late effects of polio (PPS) has been
assessed by comparing physical performance to reference values (Willen &
Sunnerhagen, 1999). This showed for example peak workload for men with PPS on a
bicycle ergometer to be 61% ± 29% of predicted values with a high correlation to
the muscle strength of their stronger leg. A relevant characteristic of the
performance data was the wide variation of capabilities of the people with PPS,
6
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with 75% of the test group outside the 95% confidence interval of the reference
values; this supports a need for activity guidelines and thus calorie targets to be
matched to widely varying abilities.
The key characteristics of polio survivors are summarised in Table 4
Table 4. Key characteristics of polio survivors
Wide range of degree of muscle loss, ranging from no visible effects to
total paralysis
Varying post-polio symptoms of pain, fatigue
Probably vulnerable muscle systems
Most likely to be between 55 and 70
Number affected as large as other neurological conditions
Psychological and physiological adaptation mostly done as a child largely ignore condition

1.2.4 Polio survivor surveys
There have been several surveys of experiences and needs of polio survivors in the
UK. Zarb and Oliver (1993) conducted a study of aging with a disability with inputs
and interviews from people with diabetes (30%), history of polio (20%) multiple
sclerosis (11%) and other disabling conditions (also as a special report for the British
Polio fellowship (Zarb, 1992)). The purpose was to raise awareness of the practical
issues of older people disabled in childhood or early adulthood. While this report
focuses on qualitative experiences and support needs, problems with weight
gain/loss (sic) was reported by 33% of polio survivors compared to 21% of all
subjects. The two reported quotes referring to weight were on weight gain issues;
33% relates to 20 subjects identifying this as a problem. The most common
problems reported in the survey were decreasing mobility (57%), arthritis (36%),
increased pain (36%) and energy level changes (36%); all of these are affected
strongly by weight. While these are not high quality data with statistical rigour, it
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indicates that the polio survivors are recording weight as an issue, but it is not
receiving research priority.
The highest priority in the 1980’s and 90’s for the polio community was to gain
medical recognition and support for post-polio syndrome, this is evidenced by three
further UK studies (Arshad, 1998; Field, 1995; Pentland, Hellawell, Benjamin, &
Prasad, 1999)and one Irish survey (McFarlane, 2004). These were aimed at
assessing the prevalence and nature of PPS and requirements for support; the
campaign has continued recently (Polio Survivors Network, 2011). Weight does not
feature as an issue despite the repeated concerns on decreasing mobility. All of
these surveys reported that medical professionals had a poor awareness of the
issues of living with the after effects of polio.

1.3 Research questions
In summary, a high proportion of the UK population is overweight or obese. This is
associated with increased risk of certain diseases. Polio survivors report issues such
as mobility and pain that are affected by excess weight, but due to limited mobility
may have difficulty following national guidelines for a healthy lifestyle.
The study aimed to address the following research questions:
What are the experiences of polio survivors with weight control? Is it a
particular issue?
What interventions are used, how has limited mobility been taken into
account, and what factors contribute to success or difficulty?

8

Literature Review

Chapter 2. Literature Review
2.1 Search strategy
The literature was searched for published studies on weight management in polio
survivors, both in terms of efficacy and participants perspective. The search terms
and numbers found are given in Table 5 showing an almost complete absence of
published papers on weight management and polio. Returned searches are included
in Appendix 1. Due to the very limited number found, the search was widened to
include other groups with limited mobility. In addition, searches were made in the
scientific and public health fora for effectiveness of weight management
interventions.
Table 5. Number of papers found for some different search terms using
Pubmed
no population
no parameter
weight
obesity
weight maintenance
weight loss
weight management
weight maintenance or
weight loss

1,014,274
166,292
1,230
54,766

55,249

Polio
22974

Disabled

21

373

0

6

13

99

Experiences

Post-Polio
438

257

Other papers were found from citation lists and examining reference lists. Polio
survivor web sites were helpful in listing polio relevant research (for example
http://www.poliosurvivorsnetwork.org.uk/). New article alerts from the National
Obesity Observatory (NOO) and relevant journals were a good source for studies on
the general population.
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Number
of
papers
Figure 2. Number of papers found per year using the search term
'polio'. The table is copied from the Pubmed search window,
http://www.ncbi.nlm.nih.gov/pubmed.

The priorities of polio research are evidenced in the number and topics of papers
published per year. The peak publishing rate was in the 1950’s in response to the
polio epidemics in the UK and elsewhere and focus on epidemiology, physiology,
treatment and vaccine development. The second peak in the late 1990’s is in
response to the emergence of post-polio syndrome (PPS) and the goal of worldwide polio eradication. The PPS research is focused on identifying the existence and
nature of the syndrome and determining a treatment strategy.
Little emphasis appears in the research literature on the more general health and
well-being issues of polio survivors.

2.2 Weight and Polio
2.2.1 Guidelines for care of polio survivors
Since the 1990’s, nearly all advances in relation to primary care of polio survivors
have been driven by the need for diagnosis and treatment of post-polio syndrome.
The European Federation of Neurological Societies (EFNS) produces evidence based
guidelines with classification schemes for therapy and diagnosis (Brainin et al.,
2004). The EFNS task force on post-polio syndrome has produced the highest
quality review found and has developed recommendations for diagnosis and
management (Farbu et al., 2006; Farbu et al., 2011). This EFNS guideline is based on
a review of the literature and a questionnaire on care available in the UK, the
Netherlands, Norway, Poland and Sweden completed by the relevant task force
10
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members. The task force concluded that the scientific evidence for the benefit of
reducing weight was limited, though adding their consensus view that people with
‘weak muscles benefit from losing weight’.
The Cochrane Collaboration systematic review on treatment for PPS was published
too late to be included in the EFNS guideline update (Koopman et al., 2011). While
this included ten interventions, it excluded on the basis of the review criteria
studies on weight control as well as ones on aerobic exercise, resistance exercise
and lifestyle management. None of the listed 11 excluded studies were directly
studying weight management. Most tellingly, they conclude ‘Due to insufficient
good quality data and lack of randomised studies it is impossible to draw definite
conclusions on the effectiveness of interventions for PPS’. This supports the finding
of this study that the topic of weight management for polio survivors has not yet
been fully addressed.
These evidence reviews have informed recently produced guidelines for primary
care in the UK (by the National Health Service, NHS), in Scotland (by the Scottish
Medicines and Scientific Advisory Committee, SMASAC) and in Ireland (Latham et
al., 2007; NHS Map of Medicine, 2011; SMASAC Working Group, 2011). The benefit
of weight reduction is recommended in all of these to improve mobility and reduce
pain and fatigue. In examining the references providing the evidence base for these
guidelines, a very few studies are cited, none of which are looking at weight
management directly, and several give other guidelines as evidence. For example,
the NHS Map of Medicine (2011) advises weight control to reduce pain and fatigue
and cites the Irish guidelines in support (Latham et al., 2007). These in turn support
their recommendation for weight reduction by citing a cross-sectional study of 126
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PPS patients by Vasiliadis, Collet, Shapiro, Venturini, and Trojan (2002) which found
BMI to be a predictor of bodily pain.
In all of these there are no references to studies examining how a population group
with low mobility such as polio survivors might best approach losing weight. The
only published study found from Korea (Liou, Wang, et al., 2005) demonstrated only
that in a group of 31, polio survivors did lose weight following a 3 month
programme consisting of exercise (three hours per week at between 11 and 13
rating of perceived exertion), diet education (target between 1200 and 1600
kcal/day) and behaviour change. This study noted that the weight loss of between
1.2 and 3 kg at 3 months was low compared to non-disabled groups and that body
fat measurements showed a trend for this to be due to muscle rather than fat loss.
This was a small scale longitudinal study with no control group, but it did highlight
some of the possible issues with weight loss for polio survivors: inability to meet
exercise guidelines for weight loss, some subjects were unable to cook themselves
and relied on caregivers, possibility of loss of lean mass.
In summary, no guidelines exist on care of polio survivors, only on those with PPS.
There are consistent recommendations to maintain a healthy weight in order to
minimize PPS symptoms, but these are founded on beliefs similar to those
expressed by the EFNS task force and a few studies where weight has been a side
issue. No advice is given on how best to manage weight and only one small study
has been conducted.
2.2.2 Polio survivors and health: Risk factors
A Danish longitudinal study of over 5000 polio survivors followed for 20 years on
average showed that they had an increased risk of pulmonary, gastrointestinal,
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heart and locomotive diseases compared to a matched cohort (Nielsen, Rostgaard,
Askgaard, Skinhøj, & Aaby, 2004). The observed incidence rate ratio (IRR) of 1.2 to
1.3 was not large overall, but was higher for certain morbidities and age of
contraction of polio; for example those who required ventilation in the acute phase
(respiratory polio) with a contraction age of less than four had an IRR for heart
disease of 1.70 (95% confidence interval (CI)= 0.65-3.98). No results were presented
on weight of the subjects. A smaller less rigorous US study (Gawne, Wells, &
Wilson, 2003) on 88 patients selected consecutively from a post-polio clinic
attendance list showed a higher level of cardiac risk factors (dyslipidemia in 61.3%
of women; 57.8% of men) compared to the national average (dyslipidemia in 49%
of women; 53% of men). Tersteeg, Stolwijk, Beelen, and Nollet (2011, September) at
the most recent European conference on PPS links these and other data on
comorbidities in polio survivors to two lifestyle factors: daily physical activity and
excess body weight. Several other papers at the conference showed that exercise
could be undertaken by polio survivors but stressed the need for specially targeted
and supervised programmes (Nollet, 2011). Some evidence for the success of
improving physical activity comes from a pilot study of outcomes from the only
known multi-disciplinary rehabilitation programme for PPS in the UK (Davidson et
al., 2009).
There is evidence that polio survivors have a higher risk of diseases, some of
which are linked to overweight in general population studies. There is also
evidence that exercise can be undertaken by polio survivors under supervision.
2.2.3 Polio survivors and body composition
The impact of lean body mass loss referred to by Liou, Wang, et al. (2005) is likely to
affect categories of health risk determined by BMI. It has been stated for some time
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that recommended BMI targets may not be appropriate for polio survivors (Dean,
1991), but it is only recently that detailed studies have been carried out.
K.-H. Chang et al. (2011) in Taiwan measured the body composition of 17 middleaged ambulant polio survivors and compared the results to matched controls
(matched for age, sex, weight and height). Body composition was measured by
dual-energy x-ray absorptiometry (DXA) in the head, thorax, abdomen, arms and
legs. The results showed that those who had poliomyelitis had a percentage total
body fat between 10 and 14% higher than matched controls, with the largest
difference in the thorax (7.7 ± 2.1 kg compared to 3.9 ± 1.0 kg; p<0.05). Of the polio
survivors, all but one was obese using percentage body fat definitions (>28% men,
>40% women), but the BMIs were all in the range 20-30 kg.m-2 - not obese by
Caucasian-based BMI categories; half were in the Asia-Pacific obese range of
> 25kg.m-2 (C. J. Chang et al., 2003).
In a Brazilian study on 16 polio survivors and 18 sedentary controls using DXA
(Bargieri et al., 2008), no significant difference in percentage body fat (%BF) was
found, but the total fat free mass was lower for the polio group (53.2 ± 8.7 kg
compared to 63.2 ± 6.0 kg; p<0.05). These groups were not matched for weight; the
polio survivor group was significantly lower at a mean of 70.5 ± 12.7 kg compared to
81.6 ± 8.4 kg for the control group. Their results for %BF are lower than the results
from K.-H. Chang et al. (2011) and though no significant difference was found
between the polio group and controls, the trend was consistent in the polio group
having a higher average %BF for a lower BMI than the controls. This study also
found the basal metabolic rate (BMR) to be lower in the polio group by a mean
difference of 214 kcals.day-1 (95% CI = 14.4 – 441 kcals.day-1). When adjusted for
body mass, lean body mass, fat-free mass and body surface area the between group
14
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difference was not significant. The measured BMR of the polio group was
significantly lower than that derived from predictive equations. They conclude that
this could be due to loss of muscle mass and needs to be taken into account when
determining nutritional requirements.
A much larger US study looked at BMI and waist circumference differences in
groups with various physical disabilities including 443 polio survivors with PPS
(Alschuler et al., 2012). The data was gathered by questionnaire and self-reported.
This showed that BMI was lower in nearly all the disabled groups studied when
compared to the general population. The PPS group was lower for 50 -80 yr old men
by about 1 kg.m-2 , and for women by about 1.5 kg.m-2 (p<0.05). However, there
was no difference in waist circumference when compared to the general
population. They conclude that waist circumference may be a better indicator of
health risk.
Taken together, these studies show that polio survivors may present with a BMI
category that is not a good indicator of adiposity and health risk. All three
recommend that target values for weight and nutrition (total calories and nutrient
content) should take into account the physiology of the polio survivor.

2.3 Weight and limited mobility
Most of the literature on physical disability and obesity concerns overweight as a
causal factor for disabling conditions; relatively few papers address the issues that
physically disabled people have in controlling weight.
As mentioned in the introduction, epidemiological studies show that people with
physical disabilities have an increased likelihood of overweight or obesity than
those without such problems. The review by Liou, Pi-Sunyer, et al. (2005) included
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studies that showed increases of fat mass and decreases of fat-free mass in people
with a range of physical disabilities including spinal cord injury, multiple sclerosis
and muscular dystrophy – suggesting that common clinical measures (eg BMI) may
underestimate adiposity, hence overestimating target weights. The mechanisms for
weight gain in a disabled population are varied – some mooted examples are low
activity, low resting energy expenditure, difficulty cooking/shopping, medication,
fear or embarrassment when exercising (Nosek et al., 2008). These are similar to
the difficulties mentioned in the polio weight management study by Liou, Wang, et
al. (2005).
Again the literature search found little research on weight management. A review
of management of obesity for people with spinal cord injury (SCI) only found one
published small scale weight loss study (Rajan, McNeely, Warms, & Goldstein,
2008). This review identifies the need for special guidelines and proposed clinical
recommendations for weighing SCI people and identifying relevant exercise options.
One interesting point arises from a large scale study of obesity using data from US
national health surveys in 1994 and 1995 (Weil et al., 2002). This showed again the
increased likelihood of obesity for disabled people. In particular those with severe
lower extremity mobility difficulty had the highest odds ratio of obesity (OR=2.5,
95% CI 2.3-2.7) while also having the lowest odds ratio for attempting weight loss or
receiving exercise counselling (OR= 0.7, 95% CI 0.5-0.9 and OR=0.5, 95% CI=0.4-0.7,
p<0.05 respectively).
Even in the wider physically disabled population, the same issues arise as with
polio survivors: little specific well conducted research or guidelines on weight
management exist, and the use of general BMI and nutritional targets are likely to
be inappropriate.
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2.4 General Population
2.4.1 Guidance
The National institute for Health and Clinical Guidance (NICE) has produced clinical
(National Institute for Health and Clinical Excellence, 2006) and public guidance on
the management of overweight and obesity (National Institute for Health and
Clinical Excellence, 2008b). These are based on energy balance strategies and
consist in eating a healthy low-fat, high fibre diet with five portions of fruit or
vegetables daily, watching portion sizes and avoiding too many calories from
alcohol. In addition, its latest review of evidence (National Institute for Health and
Clinical Excellence, 2011) added that lifestyle and behaviour interventions have
been found to be successful, some evidence for group behavioural interventions
being superior to individual, that diet was more effective than exercise, both diet
and exercise together was most effective, that diet composition did not appear to
be a significant factor and that very low calorie diets were not effective in the long
term. In terms of physical disability, the guidance only notes that this could be a
barrier to lifestyle change and that there was little UK based evidence relevant to
this group.
The target BMI of between 18.5 kg.m-2 and 25 kg.m-2 recommended by NICE to
reduce health risk may not apply to older age groups. A recent systematic review
indicated that the lowest mortality occurred for the overweight BMI category in
people over 65 years old and that body fat distribution should be taken into account
when developing guidelines for the elderly (S. H. Chang, Beason, Hunleth, & Colditz,
2012).
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Energy balance requires matching energy intake to expenditure. The published UK
recommended energy intake values (Scientific Advisory Committee on Nutrition,
2011) included information on less mobile, physically disabled people in
recommending use of data for a lower physical activity level (PAL) and recognized
that this may also overestimate energy intake requirements. The review notes the
difficulty in estimating total energy expenditure (TEE) for people with abnormal
body composition such as loss of muscle mass. It discussed the hypothesis that
energy balance may be harder to achieve at low physical activity levels, but viewed
that supporting evidence is weak.
The UK guidelines on physical activity recommend at least 150 minutes per week of
moderate intensity activity along with muscle strengthening activity twice a week
while also avoiding extended sedentary periods (Department of Health, 2011). The
report did not review evidence on physical activity and disabled people and
acknowledged that there is much less research on the topic. It concluded that ‘the
guidelines can be applied to disabled adults, emphasising that they need to be
adjusted for each individual, based on that person’s exercise capacity and any
special health or risk issues’.
These three key UK documents are based on methodical reviews of the literature
both in the UK and worldwide and conducted by national and international experts
along with web-based consultation processes. As such, they provide a reliable
review of the available evidence. Of relevance for this study, they support the
conclusion of the previous section that little research has been done on weight
management for physically disabled people. They also show that there is
recognition at policy level that this area needs to be tackled.
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2.4.2 Weight management delivery
There is a wide range of products and services available for weight management;
self-determined, PCT or local authority commissioned or commercially delivered.
Self-determined is considered here to be activity that is self-selected and managed
and includes for example self-determined diet (perhaps using books or the internet
for input), exercise such as sport, walking, swimming or other hobbies and selfmonitoring.
A very diverse range of programmes are available via PCTs and local authorities
including healthy eating and physical activity promotion, behavioural therapy,
cooking skills and exercise referrals. These use both group and one-to-one contacts.
In some areas, services have been audited to provide information on the number,
type and scope of interventions by geographical area (see for example, Head
(2011); Roberts and Marvin (2010)) .Most programmes are unique and locally
developed and of less than 20 week duration. The audits either do not mention
provision for physically disabled persons or only a very few programmes include
them as a target group. A table is included in Appendix 2.
Commercially delivered programmes are widely advertised and available
nationwide; for example Weight Watchers, Lighter Life, Jenny Craig, Slimming
World. Many are accessed via general practitioner (GP) referral for a defined period.
2.4.3 Effectiveness of weight management programmes
Despite the introduction of a Service Evaluation Framework (SEF) by the National
Obesity Observatory

(Roberts, Cavill, & Rutter, 2009), it is difficult to find

standardized evaluations of effectiveness of primary care interventions as use of the
framework is in its early days and perhaps for the reasons cited by Head (2011)
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(commercially sensitive data, data protection, desire to publish before inclusion in
an audit).
Some evaluation data has been published for commercial programmes, though the
authors often have competing interests due to employment or funding by the
commercial organization under study (Ahern, Olson, Aston, & Jebb, 2011; Finley et
al., 2007; Stubbs et al., 2012).
Available evaluations (for example, Morrison et al., 2011; Nanchahal et al., 2012) of
UK weight management programmes show that they are quite successful in the
short term of the intervention (between eight weeks and one year, typically 12
weeks). All programmes showed significant weight loss at the end of the
intervention (frequently reported results were weight loss >5% of starting body
weight for 30% of those completing). Completion rates varied from 10% to over
70% of starters. Most make no mention of effectiveness for physically disabled
people, and in one study, they were specifically excluded (Jebb et al., 2011). A table
is included in Appendix 3.
The Health Technology Assessment (HTA) programme of the UK National Institute
for Health Research (NIHR) has performed a systematic review of the effectiveness
of long-term weight management schemes for adults (Loveman et al., 2011). The
inclusion criteria were at least 18 months follow-up, randomized controlled trials,
well-described multi-component approach as recommended by NICE (National
Institute for Health and Clinical Excellence, 2006) and for a BMI > 25 kg.m-2. The
main conclusions were that these interventions did result in weight loss. However,
though starting from over 3000 identified references giving 159 meriting retrieval,
only 12 met the inclusion criteria for the assessment of clinical effectiveness, none
of which were from the UK. Weight changes were found to be small, mean weight
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losses at the first follow-up at 12 to 24 months from the studies range from 0.39 to
9.7 kg but with large standard deviations (for example a typical study gave a
percentage BMI reduction of 7.8% with s.d.=7.9%). Studies with longer follow-up
periods of over 30 months showed that weight regain was common with a net
weight change of -0.1 to 1.4 kg.
This review found several issues with assessment of clinical effectiveness. Firstly,
the very small number of studies of high enough quality to be included - the most
common reason for exclusion of retrieved papers was insufficient length of followup followed by insufficient detail in the intervention. The included studies and the
interventions were different, covering a range of different diets, exercise and
behaviour regimes making overall interpretation difficult, about half were published
in the 1990’s and so may be of limited relevance. No UK studies were included
showing a need for research in this area.
While this is a high quality systematic review, it usefulness in assessing the
effectiveness of interventions for weight management in the UK for people with
long-term mobility problems is very limited. The review shows that weight
management interventions can work, but rate of weight loss is small with best
mean weight loss being around 0.8kg/month, very different from the quoted target
in guidelines of 0.5-1 kg/week. The high standard deviation showed high variability
within the study populations. Weight loss did not seem to be sustained after
completion of all intervention phases. Of prime relevance to this report, no account
was taken of interventions for people with mobility limitations.
There is evidence that weight management programmes are available and work in
the short term; little evidence exists of inclusion of disabled people.
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2.4.4 People’s perspective
Qualitative studies can explore people’s weight management experiences over the
life course thus extending the timescale from a few years to many decades. This
timescale more closely matches the length of time relevant to long term disabling
conditions.
One such study looked at slimmers’ beliefs about the causes of weight gain (Sawkill,
Sparkes, & Brown, 2012). Themes that emerged from the analysis included the
importance of habit driven by time constraints, childhood learned behaviour and
using food to help with difficult situations.
A thematic analysis of qualitative interviews with 20 Scottish volunteers identified
successful strategies for long-term weight maintenance (Chambers & Swanson,
2012). These included a staged approach, monitoring, defined goal and trigger point
for taking corrective action and acting quickly with small adjustments. The people
who gain weight over the lifespan tended to have emotional reactions to weight,
poorly defined goals, taking action was mood dependent and they disliked or didn’t
use exercise. Weight loss was viewed as separate from normal life rather than built
into a lifestyle.
Another small scale UK qualitative study interviewed ten women who had lost 10%
body weight, maintaining the loss for at least one year (Hindle & Carpenter, 2011).
The participants had used a range of weight loss approaches such as commercial,
general practice and self-determined. Most reported that viewing weight loss as a
long-term change was necessary for successfully maintaining weight loss. Other
factors involved developing a more relaxed, less diet-oriented mindset, avoiding
banning any foods, self-monitoring, overcoming lapses quickly and listening to their
bodies. Enjoyable physical activity helped with weight loss as did group or
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professional support. The lack of positive reinforcement in the maintenance phase
due to no longer seeing weight change was overcome by creating goals appropriate
for maintenance such as role-modelling for others or helping others in health-based
activity.
The research by de Souza and Ciclitira (2005) on male perspectives showed that
men also considered support important. The researchers discussed the different
image pressures on men, for example to look muscular not just slim. The change in
women’s self-image upon losing weight was explored by Epiphaniou and Ogden
(2010). The transition reported was from a weight-centered self to a liberated self
and that this process of reinvention could facilitate long-term behaviour change of
importance to weight maintenance.
In a US cross-sectional study of 155 people on a waiting list for weight loss research
doing it on one’s own was the most often tried approach with 30% of those who
recorded a favourite method selecting it - the primary reason given was the sense
of control. Other close favourite methods were commercial (22.8%) and research
programmes (19.6%) with programme and peer support as the main reason (Burke,
Steenkiste, Music, & Styn, 2008). Note that this study excluded people with
‘physical limitations precluding ability to exercise’.
Ruelaz et al. (2007) have found significant differences in the perspectives of
‘patients’ and providers in terms of barriers to weight management with patients
more likely to believe they should manage their own weight and providers more
likely than patients to believe that primary care providers should be more involved
helping patients with weight management.
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In a US study of preferred weight loss methods, the National health and Nutrition
Examination Survey (NHANES) was used to access a nationally representative
sample of adults with BMI > 30 kg.m-2 (Nicklas, Huskey, Davis, & Wee, 2012). This
found that 40% of those who tried to lose weight in the previous year lost more
than 5% body weight. However, only 9.9% joined a weight loss programme even
though this was the most strongly associated with success (along with medically
prescribed diet drugs). Most commonly, 65% reported eating less food and 55%
reported exercising.
The National Weight Control Registry (NWCR) in the US follows over 4000 successful
weight maintainers, defined as people who have ‘intentionally lost >10% of their
body weight and kept if off for at least one year’. Their published data show that
44.6% did this on their own with 54% accessing assistance from weight loss
programmes or professionals (Wing & Phelan, 2005). Only 10% reported using diet
alone as opposed to 89% using diet and exercise (approximately 1381-1800
kcal/day and 1h/d moderate intensity activity). Successful strategies for weight loss
involved low-calorie low-fat diet, physical activity, regular breakfast, monitoring of
weight and a consistent eating pattern. Triggering events leading to success
included medical reasons (23%), all-time high weight (21.3%) and seeing images of
themselves (12.7%). A follow-up study looking at weight regain risks showed that
59% maintained weight loss, 6% lose more weight while only 35% gained more than
2.3 kg. The length of time people maintained their weight strongly predicted the
one year risk of regaining; >5yrs gave an odds ratio of 0.29 compared to those who
had <2yrs of successful maintenance. A recent cluster analysis performed within
this registry identified sub-groups who used different weight control behaviours. Of
interest for this study is the identification of a cluster of 10% of particpants who did
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not rely on physical activity to maintain weight, on average reporting levels of only
727 kcal per week, about a third of the levels within the three other identified
clusters (Ogden et al., 2012).
The behaviours associated in the above studies with long-term weight maintenance
are listed in Table 6.
Table 6. Behaviours associated with long-term weight management

Successful
behaviours

difficulties

Methods used

Motivations
Other points

Staged approach
Monitoring
Goals
Triggers for action, prompt action
Taking a longer view
More relaxed approach
Avoid banning foods
Listening to own body
Enjoyable exercise
Positive reinforcement in maintenance
New appropriate goals and self image for maintaining weight
Habits
Childhood learned behaviour
Emotional eating
Poor goals
Action depends on mood
Not liking/doing exercise
Weight control separate from normal life
Male image – looking muscular
Many self-determine
Some need professional/group support
Some are successful with diet only
Low calorie/low fat diets
Some use physical activity
Eating breakfast
Consistent eating patterns
Medical
Triggered by reaching high weight
Triggered by seeing image of self
Can take over 5 years to embed new weight control strategies
Physical activity not essential

2.5 Literature review summary
The literature search has shown there is little research on polio survivors and
effective weight management, perhaps because of the focus on PPS in recent
decades. Polio survivors have been shown to be at higher risk of certain diseases,
but BMI risk categories may not be appropriate due to body composition
differences. Nutritional guidelines may also not be relevant due to low levels of
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activity and low lean body mass. These conclusions also apply to other physically
disabled populations.
A wide variety of weight management programmes exist and are successful in
promoting weight loss over the short term, but long-term maintenance requires
additional skills and support. Few weight management programmes address
physically disabled people’s needs.
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Chapter 3. Method
3.1 Approach
Despite the previous surveys of UK based polio survivors discussed in the literature
review, there is almost no information on weight and weight management issues
for this population group. A qualitative bottom-up method was chosen as the most
appropriate method for open exploration of people’s experiences without limitation
by a pre-existing framework (Denzin & Lincoln, 2011; Pitney & Parker, 2009). Much
qualitative research is based on interviews (Pitney & Parker, 2009); the selection of
a questionnaire method for this study allowed many more hard to reach people to
participate within the time frame for the study and prioritised the breadth of
exploration.
3.1.1 Researcher’s background
Horsburgh (2003) discussed the role of reflexivity in relation to the credibility of
qualitative research – this ‘refers to active acknowledgement by the researcher that
her/his own actions and decisions will inevitably impact upon the meaning and
context of the experience under investigation.’
The researcher’s ‘actions and decisions’ are affected from also being a polio
survivor, having contracted the virus 54 years ago at the age of one, resulting in
significant muscle loss and difficulty walking. From about the age of 40, weight
control has been a recurrent problem leading to the present interest in successfully
dealing with the combination of weight and mobility limitations. The researcher’s
background was made clear in the Participant Information Sheet and would have
been obvious to any groups talked to in person.
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This background also made access to the British Polio membership easier, with
appreciation expressed by groups and in questionnaire responses of the likelihood
of the meaning behind issues being better understood.

3.2 Participants
British Polio is a national charity supporting polio survivors in the UK. With over
6000 members, a nationally distributed members magazine and web based
information, it has been used for earlier surveys (Field, 1995; Zarb, 1992) and was
selected as an ideal way to reach a wide range of polio survivors.
British Polio members also hold local group meetings, usually monthly. There are 49
groups spread over England, Scotland and Wales and attendance at meetings is in
the range 5-20, though local membership can be between 30 and over 50 –
difficulty travelling to meetings which for some members can be an hour’s travel
away is a barrier to attendance. Use of a questionnaire advertised nationwide and
available by post or internet was chosen to reach as broad an audience as possible.
Data from earlier surveys showed that the majority of polio survivors in the UK are
aged between 50 and 80 having contracted polio below the age of 10 in the
epidemics of the 1940’s and 50’s. The membership of British Polio covers only about
5-10% of the estimated UK polio population and so may not be fully representative.
Of relevance for a weight management study, the physical ability of survivors was
expected to range from wheelchair users to the fully ambulant. A target of > 100
responses was set to allow significant differences between subgroups to emerge.
Inclusion criteria were history of contracting polio and age over 30 as the study was
aimed at identifying successful weight management approaches over the life
course. Exclusion criteria are near total immobility as this was likely to require
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medical supervision of nutrition and also medical conditions affecting health which
are unrelated to polio or overweight, for example chronic obstructive pulmonary
disease (COPD) or type I diabetes.

3.3 Ethical approval
Ethical approval for the study was obtained from the Faculty of Applied Sciences
Research Ethics Committee at the University of Chester (the approval letter is
attached in Appendix 4). Informed consent was implicit in completing and returning
the survey questionnaire; the Participant Information Sheet was attached at the
front of paper copies of the survey and as the first page of the online version.

3.4 Procedure
3.4.1 Development of the questionnaire
The aim of the survey was to collect qualitative data in the form of descriptive
perspectives on weight. Due to the age range of the study population, the
questionnaire was kept to 20 straightforward questions so that it could be filled in
without assistance and take no more than 30 minutes.
Three open questions explored experiences and feelings on changing weight,
difficulties and successes in weight management. A fourth open question allowed
for any further comments.
Some quantitative questions were included to understand the context of the
responses in terms of mobility, weight history, activity and health. Questions 1 and
2 relate to current age and age of contracting polio. Question 3 asked for a
description of the level of muscle loss and was based on the commonly affected
areas reported by Olin (as cited by Nathanson & Kew, 2010). Some subjectivity was
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expected in terms of degree as very few people have a formal record of a clinical
assessment for example using the Medical Research Council scale of muscle power
(Compston, 2010; Sharrard, 1955). Also, it has recently been accepted that polio can
result in neuromuscular damage in a manner that does not show up for many years
(Farbu et al., 2011).
Questions 4, 5 and 6 asked for self-reported mobility information and were based
on typically used assistive devices and mobility assessment such as used in the
Disabled Living Allowance application form (now replaced see
http://www.direct.gov.uk/en/MoneyTaxAndBenefits/BenefitsTaxCreditsAndOtherS
upport/Disabledpeople/DG_10018702)
Although many validated physical activity questionnaires exist including those for
elderly and disabled people (Loland, 2002; National Obesity Observatory, 2011;
Washburn, Zhu, McAuley, Frogley, & Figoni, 2002), these were too long and detailed
for the purpose of this study. Question 8 instead drew on commonly used
descriptions (Chief Medical Officer, 2004; NHS, 2006).
Questions 9, 10, 11 and 12 asked for biometric and health data for comparison to
the latest published trend tables from the Health Survey for England (National
Health Service, 2010b).
The online questionnaire was produced using Survey Monkey (SurveyMonkey.com,
LLC , Palo Alto, California, USA; Experiences with Weight Control among Polio
Survivors, http://www.surveymonkey.com/s/KGXFRKR , last visited 29/8/2012).
The questionnaire is attached in Appendix 5.
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3.4.2 Trial
The web-based questionnaire was sent to a small group of six polio survivors known
to the researcher as a check before dissemination via the magazine article – three
responded with no issues raised and no changes were made as a result.
3.4.3 Dissemination
The survey was advertised by an article in the British Polio Fellowship magazine (see
Appendix 6), the Bulletin, and a link on their web page. Both directed people to the
online survey and gave contact details to request a hard copy version. Both
methods were used to take account of the age range of the target population (5080yrs) and to reach as wide an audience as possible.
The study was further promoted by distribution of paper copies at three ‘local’ polio
support groups (Manchester, Liverpool and Chester), and by sending paper copies
to British Polio regional groups via their local secretaries for distribution (a total of
50 paper copies distributed). Some local secretaries also printed copies from an
emailed file.

3.5 Analysis
3.5.1 Thematic analysis
The method of thematic analysis as described by Braun and Clarke (2006) was
selected to extract meaningful information from the text responses to the open
questions. The process used has also been informed by grounded theory
approaches to coding data (Charmaz, 2006).
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Braun and Clarke (2006) describe five phases Familiarization → initial coding → identification of themes → reviewing themes →
defining themes
These phases were incorporated into the procedure as follows.
Familarisation
o Both paper based and web based survey responses were collated
into an Microsoft Excel 2007 spreadsheet via the Survey Monkey
manual entry and data download tools
o A unique ID was assigned to each to maintain confidentiality of the
respondents throughout the analysis
o Responses were read and scanned as they arrived to check for errors
o Answers to open questions were collated into tables for each
question
Initial coding
o These tables were coded line by line (Charmaz, 2006, p. 50) and
segments colour coded for each topic (example tables are attached
at Appendix 7)
o First pass at raw codes – production of first list
Identification of themes; first pass grouping under broad trial themes
Reviewing; themes were then reviewed, trial thematic maps produced,
themes reviewed for ‘internal and external homogeneity’ (Braun & Clarke,
2006) and for relevance to the research questions – using constant
comparison of subthemes with each other and with main themes
Themes defined and thematic map produced
Focused coding of the text using these defined themes (Charmaz, 2006, p.
57) - this involved re-analysing the text with reference to extracting quotes
relevant to the final themes
tables of collated extracts for each theme were added to the Excel
spreadsheet (example in Appendix 8)
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3.6 Quantitative analysis
The emerging themes relating to weight issues and weight management difficulties
and successes were the primary outcome of the research. Nevertheless, some
quantitative analysis was performed to support the interpretation of the data, for
example, looking for significant differences in BMI between sub-groups. For this,
PASW Statistics Version 18 software was used, along with Microsoft Office Excel
2007 built-in functions.
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Chapter 4. Results
4.1 Respondents characteristics
4.1.1 Overview – response to survey
There were 141 responses to the survey; three from the early trial, 106 online, and
32 paper copies via postal returns. Of these, there was one fully unusable web entry
and 27 web entries with no responses to the open questions leaving 113 responses
providing the qualitative data. The quantitative data is given in Table 7. The ages of
respondents is plotted in Figure 3.
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Figure 3. Age distribution of questionnaire respondents

4.1.2 Representativeness of the sample
The respondent’s data was examined to assess how representative they were of the
estimated polio survivor population in the UK. Figure 4 shows the respondent’s year
of contraction of polio compared to the Health Protection Agency notification data
(Health Protection Agency, 2011). This closely follows the peaks of incidence.
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Figure 4. Respondents age of contraction of polio compared to the
epidemiological notification data for England and Wales. The offset by about one year
for respondents is due to rounding up to complete years in people’s memories and the
process of binning the data.

The age of contraction of polio is maximum between one and three years,
consistent with data for England and Wales from Bradley and Gale (1948).
The areas affected are shown in Figure 5; most commonly affected areas are the
legs, consistent with data from Sweden (Olin as cited in Nathanson & Kew, 2010).
140
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Figure 5. Degree and location of disablement due to polio

In summary, the survey respondents have be taken to be a good representation of
survivors of polio epidemics in the UK. More detailed background data is given in
Appendix 9.
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Table 7. Quantitative data giving the participants characteristics listed
by survey question number (left column). Number of respondents for each question is
given in the right column
Q Characteristic

No.

age when contracted polio,
1
median (range) years
2 age, median (range) years
4

mobility: main method of getting
about
number (%)

5 walking distance
number (%)
number whose mobility has
6 changed since recovering from
polio
8 Activity level

139
140

motorised
wheelchair
22 (16%)
around the
house
57 (42%)

self-propelled
wheelchair
18 (13%)

walkings or
rollator
65 (48%)

30 (22%)

10-15 mins

15-90 mins

longer

46 (34%)

23 (17%)

9 (7%)

no aids
135

135

112

124

sedentary

low

medium

high

number (%)

48 (38%)

58 (46%)

16 (13%)

3 (2%)

poor

fair

good

number (%)

46 (37%)

60 (49%)

17 (14%)

123

total

BMI<25 kg.m-2

BMI>30 kg.m-2

125

71 (57%)
51
29

10 (34%)
6
5

30 (75%)
19
14

6

0

5

9 state of health

10

3 (0-19)
64 (48-87)

number with one or more potentially
weight related co-morbidities
some co-morbidity
high blood pressure
high cholesterol
type II diabetes
other possibly relevant co-morbidities
sleep apnoea
thyroid problems

11 BMI, median (range) kg.m -2
11 waist/hip ratio, median (range)

125

3
9
29 (18-55)
0.87 (0.68-1.21)

107
91
morbidly
obese
(obesity III)
8 (7%)

underweight

normal
(healthy wt.)

overweight

obese
(obesity I&II)

number (%)

1 (1%)

28 (26%)

38 (36%)

32 (30%)

number (%)

low
18 (26%)

high
17 (25%)

very high
33 (49%)

constantly

>5 times

2-5 times

once or twice

never

number (%)

50 (45%)

6 (5%)

16 (14%)

24 (22%)

15 (14%)

number (%)

yes
83 (76%)

no
27 (24%)

11 current BMI category

11 current waist category

14 tried to lose weight

15 difficulty losing weight

107
68

111

110

4.1.3 Comparison to the general population
Figure 6 shows that the percentage of respondents in different BMI and waist
circumference categories is in general agreement with data from the Health Survey
for England 2010 (National Health Service, 2010b). Category names used are the
ones from the Health Survey for England and are based on NICE thresholds
(National Institute for Health and Clinical Excellence, 2006).
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Figure 6. Left: percentages of people in different BMI categories. Right:
percentages of people with raised waist circumference (NICE category ‘very high’). Data
in blue are from the Health Survey for England 2010, data in green are from the current
study.

Question 9 asked for a self-assessment of state of health; this is compared to the
data from the Health Survey for England 2009 as the most recent published age
dependant data (NHS Information Centre, 2010).

Figure 7 shows that survey

respondent were more likely to report only fair health as opposed to good health
compared to the general population (note most of the survey population are
between 55 and 74 years old). The reporting of poor health was similar.
80%
good
70%
fair

Percentage

60%

bad

50%
40%

30%
20%
10%
0%
45-54

55-64

65-74

75+

survey

Figure 7. Percentages of people reporting good, fair or poor health for
different age groups in the Health Survey for England 2009 compared to this survey

Question 10 asked for reports of high blood pressure, high cholesterol and type II
diabetes as these have been shown to be associated with overweight and obesity.
First inspection would indicate that all three are lower for the survey group than the
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general population, especially that for high cholesterol. However, issues exist with
the data and the comparison. The structure of the survey only allowed for one of
the three to be selected, though further text could be added in a text box. It is
possible this hindered people from entering data. 53 of the 125 respondents who
answered this question added text data – as 48 respondents reported ‘no other
conditions’, this indicate that 101 responses are complete. The data in Table 8
include data entered in the text box. They also show that incidence of co-morbidity
is higher for higher BMI. In making the comparison, the survey asks for self-reported
data whereas the Health Survey for England takes blood sample from over 200
people for each age group and measures cholesterol levels.

In addition, the

threshold used is 5 mmol.l-1. It is feasible that some survey respondents either have
not had a measurement done or that levels above this have not been considered to
be ‘high’ in a doctor/patient consultation (as NICE do not set a specific intervention
threshold, 5 mmol.l-1 is used as an ‘audit’ level (National Institute for Health and
Clinical Excellence, 2008a)). This data is presented in Table 8 in spite of its
limitations; further investigation is required.
Table 8. Percentages reporting co-morbidities
age range
high blood pressure1
high cholesterol2
men
women
type II diabetes3

45-54

55-64

65-74

75+

%
31

%
48

%
64

%
79

76
76
5

70
83
10

53
75
14

39
66
14

survey
48-87
%
41
23

5

1. 1 high blood pressure data is from Health Survey for England 2010
2. 2 high cholesterol data refers to measured blood cholesterol levels over 5 mmol.l-1 from the Health
Survey for England 2008 (British Heart Foundation, 2010)
3. 3 type II diabetes data refer to doctor diagnosed diabetes of both types and are from the Health Survey
for England 2010 – it is estimated that 90% of people with diabetes have type II (Diabetes UK, 2012)

4.1.4 Weight History Groups
Previous studies on weight management use the technique of dividing subjects into
groups depending on their weight change history. For this study, groups are defined
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along similar lines to those used by Chambers and Swanson (2012). The definitions
used here are
Lifetime weight managers (LWM): respondents whose lightest weight,
heaviest weight and current weight are in the same BMI category – their
history shows lifetime control
Active weight managers (AWM): Respondents whose current weight is
significantly lower than their highest weight (by around one BMI category) –
their history shows weight gain but are actively controlling their weight now
Weight gainers (WG): Respondents whose current weight is equal to their
highest weight and is one or more BMI categories above their lightest
weight – their history shows steady gain
Two other categories were used: lifetime obese (LOB) for one respondent with a
BMI in the obesity III category throughout adult life, and healthy weight gainer
(HWG) for two respondents who increased from being underweight to a healthy
weight. Numbers by group and current BMI category are shown in Table 9.
Most respondents are overweight or obese and not successfully managing their
weight. A significant number are successfully managing their weight with 25 at a
healthy weight.
Table 9. Numbers of respondents in each weight history group
BMI category by weight management group (106 responses)
successful weight managers
unsuccessful weight managers
BMI category now
underweight
healthy weight
overweight
obesity I&II
obesity III
total in group

LWM
1
16
2
0
0
19

AWM
0
9
9
4
0
22

39

WG
0
0
27
28
7
62

LOB
0
0
0
0
1
1

HWG
0
2
0
0
0
2
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4.1.5 Weight Management
Figure 8 shows the number of respondents against the weight management
methods tried. Of the 106 people who provided information nearly 90% had used a
self-chosen diet, often many times. Nearly 50% had used self-directed exercise, with
fewer choosing prescribed diet or exercise. Medication and surgery were relatively

100
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70
60
50
40
30
20
10
0

Surgery

Medications

Self-directed exercise

Exercise classes

Physiotherapist
assessment and
prescribed exercises

Self-chosen diet

used once
used a few times
used many times

Nutritional assessment
and prescribed diet

Number of respondents

rarely used.

Figure 8. Number of respondent who have used the different methods
of weight management

Question 18 asked for views on what methods worked; the data is shown in Table
10. Also shown is the method currently viewed as working now – this was derived
from reviewing all the text from each respondent and was not clear in all cases
(hence reduced total). While a self-chosen diet was used by many, fewer felt this
was working currently. Weight management classes also did not seem to be helpful
long term. Intake control was used to describe people who more strongly reported
the methods of controlling what they ate rather than the diet itself, for example
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using portion control and responding to over-indulgence. Very few reported no
problem with weight; in reviewing the text from these three they were emphatic in
using exercise and activity so were assigned as currently using self-directed
exercise. In summary, many methods worked in the shorter term, but fewer in the
long term where emphasis appeared to shift towards lifestyle methods. Attitude
was assigned as one method used as this respondent while developing a healthy
lifestyle, provided more explanation of attitude changes.
Table 10. Successful methods used by respondents in the past,
compared to methods working currently
Method
self-chosen diet
self-chosen diet with exercise
WM class
self-directed exercise
professional (diet)
professional (exercise)
monitoring
meal replacement
healthy lifestyle
intake control
attitude
underweight issue
no problem with weight
nothing

Main method that works
ever worked
works now
31
10
8
9
9
2
8
7
3
1
1
1
1
1
1
5
1
3
3
0
39
48

summary
something worked
no problem with weight
nothing
underweight issue
total responses

62
3
39
104

41
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4.2 Thematic analysis
The line by line coding yielded over 700 coded segments (an example coded sheet is
shown in Appendix 7). 17 trial themes were refined to 11; these were aligned with
the most relevant research topic and are shown in Figure 9. The research questions
are examined under three topics: ‘feelings’ to collate themes on issues relating to
weight, ‘difficulties’ and ‘successes’ to collate themes interventions. Three themes
align equally with two research topics; for example, the theme of support is
relevant for both successes and difficulties.

Feelings

Difficulties

Success

Beliefs
Positive

Lifestyle

Dealing
with food

Negative

Support

Self-image

Motivation

Impact

External
messages

Thematic Map

Weather

Figure 9. Map of the themes that emerged from replies to the open
questions (clear boxes), these have been related to the research topics of feelings,
difficulties and successes (shown in coloured boxes)

4.3 Feelings
4.3.1 Positive/Negative
The positive and negative themes under the ‘feeling’ topic are simply defined as the
main feeling expressed in response to Question 13 – ‘How do you feel about your
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weight?’. For about two thirds of respondents this could be clearly attributed and
most emotions expressed were negative. A greater proportion of successful weight
managers (LWM and AWM) expressed positive emotions than negative ones while
for weight gainers, the vast majority reported negative feelings. The quotes are
presented in Box 1 to contrast differences and similarities between the LWM/AWM
groups and the WG groups.
A striking difference was in the greater variety of words used to describe negative
emotion – this is graphically illustrated in word clouds derived from the two themes
Figure 10. The negative words show a high level of distress in relation to weight;
many of the positive words also express feelings of something that needs to be
‘battle’-d or controlled.

Figure 10. Word clouds of negative words (left) and positive words
(right) that respondents used to describe feelings related to weight
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Box 1. Positive and negative quotes
Successful (LWM, AWM)

Unsuccessful (WG)

happy. I am concerned, not that I am overweight
now, but that I do not want to become overweight
(ID 128, LWM)
I'm happy with it and I try to maintain it as I can tell
the adverse effect it has when standing or walking if
I put on just a couple of pounds
(ID111, LWM)

Reasonably happy. It is totally stable and I
cannot reduce more however hard I try.
(ID69, WG)
I have accepted the fact that I hover around
the 14.5 stone region. I would like to be
thinner but I don't worry about weight issues except when buying clothes!!!! But that's
more of a woman thing. (ID33, WG)
would like to be slimmer but am happy with
who i am and how i look so not a big issue
with me (ID114, WG)
Maybe a couple of Kg overweight I have put
on a lot of muscle due to my high swimming
activity
(ID57, WG)

negative

Positive

Quite happy with my weight and I take care not to
eat too much. (ID64, LWM)
Now I feel OK about it. It's about the middle of
normal on the BFI. Easier to walk around and climb
stairs. But still have to be careful as easy to put on
again. Have already put on 7 lbs in last few months.
(ID102, AWM)
I lost a lot of weight 15 years ago (deliberately) and
felt a lot better physically mentally and emotionally.
............................ I am starting to put a bit back on
which I feel quite upset about. On the other hand I
feel quite confident I can stop the gain and lose the
few pounds by being a bit more aware of the
changes I need to make to allow for my lower
activity levels. .... (ID7, AWM)
I bothers me, because breathing is harder and i feel
uncomfortable. (ID40, LWM)

I have been aware of polio and weight all my life. The
more weight the harder it is to walk, especially with
a calliper which you swing to walk. It puts pressure
on you spine and back. Now I have to leg supports, it
is even harder. I don't worry about weight from the
point of view of looks. .................Since being back in
the UK, I find it harder to control eating and weight
control, plus the lack of exercise. (ID63, LWM)
Hate it! It's restrictive as it slows me down; I can't
see my feet and I feel miserable as, short of
starvation, it won't budge. (ID17, AWM)
It has been a problem since a long stay in hospital in
my teens. The food was poor, and our parents
"topped up" at visiting time. .................. I hate my
weight. .......You can avoid other substances if
addicted, but you have to eat. ......... Having been
nagged about my weight since being a teenager, and
knowing I should keep it down, I just seem to go
about feeling guilty about eating, and having an
addiction to food. (ID84, AWM)
I am trying to lose weight and keep weight off my
legs I feel it is a losing battle as I cannot get enough
exercise. I go swimming twice a week but it doesn't
seem to help. If you can come up with something
please let me know (ID78, AWM)
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I AM DESPERATE TO LOSE WEIGHT PRBLEMS
WITH BREATHING AND MOBILITY
PARTICULARLY LIFTING MYSELF FROM
SEATED POSITION (ID5, WG)
I hate being so overweight as none of my
clothes fit properly and don't feel attractive. I
also get very frustrated when I read articles in
women's magazines which tell me that if I
want to lose weight I have to do more
physical activity then give suggestions such as
walking the stairs instead of using the lift
none of which I can do. (ID141, WG)
frustrated ugly fat hopeless However much
I try to control my weight I seem to fail. I
know I should exercise but this seems to
become more and more difficult..(ID115, WG)
Very depressed. Managed to keep my weight
under control until I got in my forties. Then
had an illness which I now believe was the
start of post polio syndrome as I was then
unable to keep active (because caused to
much pain in joints). I know I must lose
weight to help my mobility but because of
depression its a vicious circle. I comfort eat!
(ID74, WG)
Frustrated - it is such a struggle to maintain a
healthy weight especially as I cannot do a lot
of physical exercise. I am embarrassed about
the shape of my body due to my weight....
(ID15, WG)

Results

4.3.2 Belief
This theme arises from beliefs in the reasons for weight management problems. The
inability to exercise was the highly dominant reason given.
‘can’t exercise’

What ever I eat seems to put weight on. I am very aware of eating healthy
and nutritious food - am very aware of saturated fats, sugar and salt and try
all the time to read labels carefully when I go shopping in order to buy the
healthiest option I can. I try to eat plenty of fruit and veg, eat food with good
fibre content and limit as much as possible saturated fats, sugar and salt. I
truly believe that the main cause of my difficulties comes mainly from the
fact that I cannot exercise very much. I certainly do not eat great quantities
and it is extremely difficult to achieve weight loss without the added benefit
of exercise. (ID15)
I am trying to lose weight and keep weight off my legs I feel it is a losing
battle as I cannot get enough exercise. I go swimming twice a week but it
doesn't seem to help. If you can come up with something please let me know
(ID78)
I feel very uncomfortable because it seems to affect my walking & without
being able to walk very far I feel I am not getting enough excercise which is
keeping my weight high. (ID8)
One respondent defined exercise ‘unable to exercise to increase heart rate. Cant
walk far or run (ID80)’.
While many attributed weight problems solely to inability to exercise, some did link
this with intake and energy balance.
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Energy balance

Frustrated!! No matter how little I eat I do not seem to be able to loose any
weight in-fact as time goes by I just seem to put on more and more weight. I
do realize that the problem is lack of mobility and I should eat less and less
but hey...you only have one life, and it's short! (ID26)
unable to exercise and enjoy food (ID24)
lack of exercise due to my condition and eating too much of the wrong foods
(ID92)
However, the limit for calorie intake in order to lose weight may not be well
understood given the answer from respondent ID62, a 60 year old man who had led
a physically active, sporting life
intake

could do with losing 2-3 stone but can't exercise and am only eating 20002500 cals/day not much I can do about it (ID62)
Changing ability did not only change activity level, but also emotional state.
As I become less mobile simple tasks are an effort. It has made me feel
depressed as in the last year I gained a stone for no particular reason apart
from having to give up aerobic exercise once a week.(ID36)
Other beliefs that emerged much less often were that weight increase was due to
age, family traits or will power.
Age

Weight slowly increased with age, which is something my able bodied friends
have also experienced, the difference is I find it difficult to improve my level
of aerobic fitness without causing pain.(ID98)
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I feel that I need to try to be as active as possible within the confines of my
wheelchair, as when walking this was very hard work (like a good workout)
to walk around. Now of course, i don't get this kind of exercise. However, I
also feel my weight gain is part of the ageing process (ID67)
Family trait

I am very unhappy about being overweight. I was never overweight when I
was a child but it is a family trait on my mother's side although my brother
isn't overweight (ID91)
lack of will power is the only explanation (ID130)
4.3.3 Impact
‘Impact’ collates polio survivor’s comments on the impact on them due to
overweight. By far the most common response was that being overweight had a
significant impact on their mobility, with some referring to increased pain and
reduced quality of life.
mobility

I am constantly aware of being overweight as I feel this contributes to
limiting my mobility and increases the pain in my arms as I have to walk with
a stick, haul myself up steps and out of chairs etc. I felt much better about
myself when my weight was reduced by swiming, but without exercise my
weight balances ar 12st (ID61)
Very depressed. Managed to keep my weight under control until I got in my
forties. Then had an illness which I now believe was the start of post polio
syndrome as I was then unable to keep active (because caused to much pain
in joints). I know I must lose weight to help my mobility but because of
depression its a vicious circle. I comfort eat! (ID74)
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would like to keep weight under control as the heavier I get it is more of a
strain on my weakening muscles, and then I become more immobile (ID140)

4.3.4 Self-image
A few respondents referred to self-image and weight. For some, this was related to
how being overweight made them feel unattractive.
I hate being so overweight as none of my clothes fit properly and don't feel
attractive. (ID141)
I feel very embarassed & unhappy about my weight even though I realise I
could be more in control over my diet I obviously comfort eat so only have
myself to blame (ID130)
Horrid. Hate it! Makes me feel unattractive. (ID82)
Two more poignant comments related how even if they lost weight, they still would
not have a positive physical self-image
I have a huge ribcage and my upper body developed to compensate for my
weak legs. I know I would look ridiculous below 10 stone - therefore I am
being realistic in my weight loss goals. (ID10)
I think food became a comfort for me. Women seem to overeat for various
reasons. With me, I did it mainly because living with a deformed body is
hard. (Polio left me with a curved spine and restricted my growth)...
.....................You must be thinking, "Why the hell doesn't she lose the
weight?"

Certainly being more mobile would have helped but another

reason for me is 10stone or 7 stone, I'm still deformed. (ID13)
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4.4 Successes/difficulties
4.4.1 Lifestyle
Many people volunteered information on lifestyle choices that helped control
weight; twice as many comments came from successful as opposed to unsuccessful
weight managers and five times as many from people of healthy weight or
overweight as opposed to obese.
Intake control was most commonly quoted and covered low fat, healthy sensible
eating, learning to cook, and controlling purchases portion control

lack of exercise I guess, because Im in wheelchair and feel worn out most of
time, I feel I must eat tea plate size meals to stay stable (ID18, AWM, OW)
low fat, intake control

I am very careful to keep a control on my weight so as not to overburden my
legs. I feel that 50 kg is about the right weight for my height and if I go over
that I cut down on my food intake until my weight is 50 kg again. I have no
more than 28 g of cereal in the morning or one boiled egg, Only one slice of
home made bread with a little cheese or spred for lunch and a piece of fruit
and I rarely have a pudding in the evening with my main meal. If I do it will
be a small portion of Greek youghurt with a small spoonful of jam or honey
or stewed fruit. (ID44, LWM, HW)
Some commented on the difficulty of keeping to the level of restriction required –
highly restricted calories

Im still a stone over weight and find I have to live on 900 calories per day to
stay stable, if I go over that I gain weight, I feel I just look at food and the
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weight goes on, I have been on a diet for 22 years and find it most annoying
(ID18, AWM, OW)
Exercise was next in prevalence, with a wide variety including for example gym and
equipment based, walking, swimming, gentle yoga/pilates, and seated gardening physical activity

Retired due health (mobility) problems age 55 when weight peaked. Knew I
was too heavy and consciously increased activity (joined gym/seated
gardening) and lifestyle to improve core fitness and reduce weight.

Has

been stable for 3-4 years and I'm happy with the balance of
weight/activity/fitness/lifestyle. Could reduce wine, but I enjoy it and it's not
increasing weight!

Still attend gym 2x per week, light gardening, diy and

outings, eat what I want and social drinking and don't feel I am denying
myself - have adjusted and incorporated exercise and diet into lifestyle.
(ID83, AWM, OW)
Go to Pilates class every week which I find beneficial although I cannot do all
the exercises. I find it keeps me supple & have noticed a difference when not
going for a few weeks - example - illness or holiday. I also try to eat as much
fruit and veg as I can although I lose my way sometimes (ID131, LWM, HW)
Monitoring featured relatively high, both of weight increase and intake daily weighing

I watch what I eat and so weigh myself most days.(ID96, LWM, HW)
monitoring clothes fit

I could feel the weight reduction by how my trousers fitted. (ID113, AWM,
HW)
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food diary

I keep a daily food diary which I find helps focus on what is good to eat. I do
not count calories as I find this too time consuming but by keeping my diary I
can glance at it every day and keep an eye on the type of foods I am eating.
It is also a quick way of looking at say a weeks worth of food consumed and
making sure I am getting plenty of all the good things and very little of the
'naughty' things.(ID15, WG, OW)
A variety of other behaviours were also evident taking action

It crept up over 25 years and, once I decided to deal with it it, reduced and I
adjusted intake and diet to maintain. No special effort for several years now
- temporary increases over holidays, Christmas etc come off without effort
when 'normal' lifestyle resumed (ID83, AWM, OW)
Feel that the decisions are mine and I must make them. (ID96, LWM, HW)
adapting

I try to eat healthily all the time and now modify the quantities to
accommodate less activity.(ID69, WG, OW)
attitude

strong willpower and nothing else (ID18, AWM, OW)
I am lucky to have a certain amount of self discipline. I have always
recognised how important it is to control my weight to avoid putting strain
on my legs and also for my husband to be able to lift me when I fall or out of
chairs etc. (ID27, LWM, HW)
Similar themes emerged in text from respondents with obese level BMI, though
many fewer in number
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Keep fit or the gym three tmes a week managed to keep it under reasonable
control along with watching eating/drinking. Once my mobility deteriorated
the weight started piling on. (ID133, WG, OB3)
Self chosen diet, by controlling calories and smaller portions. My problem is i
snack to much, the lifestyle leaves you "nibbling" (ID97, WG, OB2)
Allowing time in my day to to put plans into action (ID77, WG, OB1)
I try to balance food in with efforts to burn calories (ID43, WG, OB2)
4.4.2 Dealing with food
Many of the difficulties cited related to dealing with food, though the problems
reported were quite varied. This issue arose more frequently with weight gainers
than lifetime weight managers or active weight maintainers. Comfort eating was
cited by several, with issues around either feeling unwell or feeling concern about
adequate nutrition levels when trying to reduce intake. The importance of eating as
a social activity was seen as an unmanageable problem by some, while the
temptation to eat was also attributed to inactivity, depression and lack of other
distractions.
Comfort eat

After initial enthusiasm, I lose motivation quite quickly. I feel hungry too
easily and I know that I "comfort eat". I crave sweet things and seem to need
to be crunching something-and I hate chewing gum!(ID35, WG, OB2)
Very depressed. Managed to keep my weight under control until I got in my
forties. Then had an illness which I now believe was the start of post polio
syndrome as I was then unable to keep active (because caused to much pain
in joints). I know I must lose weight to help my mobility but because of
depression its a vicious circle. I comfort eat! (ID74, WG, OB2)
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when I try a new diet or cut down on normal meals, i can lose size, but feel
weak and think I need to maintain nutrition to keep my muscles going and
my activity level good. So I eat again! (ID87, weight not known)
I try to control my weight as I cannot carry shopping so I cannot afford to
give my back and legs the equivalent of extra shopping to carry every day!
On the other hand I think it is more important that I am healthy rather than
thin, so I will not starve my body of the nutrients it needs. I eat good
nourishing food and no junk food.(ID3, LWM, HW)
Social eating

My weight is the bane of my life. It's a constant struggle. I alternate
between being on a very restricted regime and being more relaxed about my
weight. Having a wide circle of friends, eating out is what I DO and although
I know I should have the salad and the fish, I don't always feel like having the
salad and the fish.

I realise I'll never be 8 stone, or even 10 stone.

............................................I have to be completely obsessed to lose weight.
As my exercise tolerance is drastically reduced it's virtually impossible for me
to use up the calories I consume - even on a healthy low fat diet. (ID10, WG,
OB3)
Lack of distraction

Not being mobile, I spend more time sitting watching TV playing board
games and cards and of course eating! (ID129, weight not known)
4.4.3 Support
The support needed by polio survivors to help in weight control included different
sub-themes when accessed successfully compared to instances of it lacking. By far
the most prevalent lack was in the knowledge of polio and PPS perceived in
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professionals of all types (GPs, physiotherapist, consultants). This was seen by both
successful and unsuccessful weight managers. Other difficulties arising from lack of
support appeared with much lower prevalence and included transport to group
sessions and availability of special scales. Difficulty in accessing pools included
provision of a warm enough temperature and feeling safe from being bumped by
other pool users.
The support most frequently cited was self-support, followed closely by the benefits
of group sessions in terms of enjoyment, exchange of information and motivation.
In contrast to topping the list of perceived lack of support, many respondents
mentioned positive support from GPs and other professionals. The help of family
and friends was quoted by a significant number of both successful and unsuccessful
weight managers.
See Box 2 for illustrative quotes.
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Support lacking

Support used

Box 2. Support
Successful (LWM, AWM)

Unsuccessful (WG)

Staying in control of my own health is important for me.
There is plenty of information around about eating well.
I believe in self-help. Staying a reasonable weight is
part of my keeping well regime. My husband shops
and cooks and is able to support me in this. (ID3, LWM)
I was a science teacher for many years so I don't feel
that I need to consult any professionals about diet. I
have a clear idea of the calorific value of foods and
think that the only way to increase weight is to take in
more calories than my body needs. (ID44, LWM)
the ability to talk by myself with a professional. A very
caring and helpful G.P. and talking with people with
similar difficulties have been a great help. ((ID1, HWG)
Adopting them into daily lifestyle with the support of
family and friends (ID83, AWM)
Apart from two GP's from my local practice and my
osteopath (who diagnosed PPS) I have had no help at
all from NHS health care professionals (one Neurologist
said that because my legs weren't withered and I
wasn't a cripple, I couldn't have had polio. All this
without checking my notes! ........ I have no faith
whatsoever in the NHS and find I am better coping with
those around me that I trust.(ID17, AWM)
I think what would help me the most at this time would
be to have the help of a professional but to join in with
people that have similar difficulties as myself. I think
also that if I was given advice from a professional
person about my diet and about the exercise that I
could do, that would certainly help me, but I have tried
the physiotherapy route, but the trouble is these people
are not yet aware of the problems we suffer as part of
the post polio syndrome. All the different GP's and
physiotherapists I have spoken too have never heard of
it. (ID60, LWM)
Weighing scales are not possible for those who cannot
step on unaided, and stand steadily while the weight
registers. (My hospital dietician had grab rails at the
scales, which helped me to step on.) .....For weight loss
groups there is the problem of transport and access,
including the availability of parking. Again, these
groups are geared towards the lives of able-bodied
people. (ID84, AWM)
In Australia, I had polio consultants at the Prince of
Wales Hospital (POW), Royal North Shore and one in his
consulting rooms. I was in the POW when a visiting
Professor, a specialist in polio, from Havard, USA was
visiting. I met him at a Registrars Meeting. I have never
come across this in the UK, nor had an assessment in a
hospital in the UK as an adult. (ID63, LWM)

I have never taken advise on dieting or
eating healthy, this something that i have
always done for myself (ID50, WG)
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do research myself, do not speak to
professionals (ID80, WG)

Group work and counselling - being able to
discuss with others aspects of the diet and
keeping motivated (ID74, WG)
When my wife was slimming we did it
together using Slimming World. (ID139, WG)
not enough people i.e. doctors and physios
know enough about post polio syndrome to
be able to help.one physio made me stand
and hold onto a chair whilst pushing my foot
against a radiator to try and straighten my
foot ,all that happened was that i was in
severe pain.
(ID101, WG)
I'm concerned that my GP knew little or
nothing about Polio or Post-polio and had to
look it up on the computer whilst I was in her
office. She initially prescribed Amyltritaline
for the nerve pain which made me feel very
depressed, odd as they're an antidepressant. I had to tell her about
Gabapentin, which I now take although it
only makes a slight difference to the nerve
pain. (ID112, WG)
I like to swim but the nearest pool is a
distance away and i don't drive anymore. I
also can't walk far.
The surgery are there for me but I don't have
continuity . I feel the medical practitioners
find me unfocused, which I probably am it all
seems such an effort.
(ID115, WG)
I found that I was very self-concious about
going to a class, being as large as I am now
(not by my disability) - they spoke to
everyone as a 'whole' not on an individual
level. (ID76, WG3)
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4.4.4 Motivation
Examining the reasons that motivate people to take positive action is important
input for any weight management initiative. In some responses, reasons for failing
to control weight were given and included lack of results, inability to maintain
motivation and more commonly depression. It was not possible to distinguish
people with clinical depression from low mood.
Can't seem to keep it off get very depressed and low so eat again (ID23,
AWM)
After initial enthusiasm, I lose motivation quite quickly. I feel hungry too
easily and I know that I "comfort eat". (ID35, WG)
More people gave reasons for taking action. The overwhelming reason was to
maintain mobility. A few other reasons arose such as avoiding negative impact on
others, keeping healthy and improving self-image.
Fear! If you were fit and active as child and then paralised, you have a
mental focus on being constantly mobile. (ID43, LWM)
I am very careful to keep a control on my weight so as not to overburden my
legs. (ID44, LWM)
I am lucky to have a certain amount of self discipline. I have always
recognised how important it is to control my weight to avoid putting strain
on my legs and also for my husband to be able to lift me when I fall or out of
chairs etc. (ID27, LWM)
4.4.5 External messages
A few responses make mention of external messages on what exercise is needed for
weight management.
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I shout at the TV when yet again I am told I must exercise. (ID3, LWM)
everyone seems to think it's my/our fault if i/we don't exercise in a
convential way - is to ask my gp for a gym referral, he laughed and wrote it
for me on prescription, (ID9)
unable to exercise to increase heart rate. Cant walk far or run. (ID80, WG)
With out moving about the weight will not be lost, and you get told to
excrise more, go for a walk and get your heart pumping.(ID105, WG)
I also get very frustrated when I read articles in women's magazineswhich
tell me that if I want to lose weight I have to do more physical activity then
give suggestions such as walking the stairs instead of using the lift none of
which I can do. (ID141,WG)
4.4.6 Weather
The impact of weather occurs a few times in the narrative, all the quotes are given
in Box 3.

57

Results

Box 3. Weather
I have put on some weight recently - I think because increased fatigue has reduced
activity, and the 2 recent severe winters left me housebound for weeks and unable to
get exercise. (ID84, AWM)
My weight does fluctuate and in winter does go up. I am constantly freezing cold even
with central heating and eat more. (ID37, AWM)
Since being back in the UK, I find it harder to control eating and weight control, plus
the lack of exercise. I also do not have the medical support and encouragement. In
Australia, the climate helps you to not eat so much and what you do eat is a lot more
salads. I miss my swimming and exercise. I felt fitter and more in tune both in muscle
& lung strength. (ID63, LWM)
Since then my muscles have weakened a lot, my joints ache and I have severe
intolerance of cold. (ID3, WG)
Am finding wind and rain cause mobility problems in rt leg (rather than the distance
walked) and cold (ID59, LWM)
About 12 years ago I found that I was in a lot of pain all year round. Pain had only
been bad in the winter befor. My leg gave way, I lost my balance and fell a lot more, I
now fall most days and have had some nasty injureys from falling. (ID105, WG)

4.5 Preliminary statistical analysis
Unlike a structured interview, an exploratory questionnaire cannot probe for
information on the same topics from all subjects. However, some statistical analysis
could be useful to help shape suggestions for future research. This analysis needs to
be treated as only indicative of possible significant differences and correlations.
Numerical scales were assigned to the answers to Question 3 (polio muscles
affected), Question 4 (mobility), Question 5 (walking distance), Question 8 (activity)
and Question 17 (methods tried). For the polio muscles affected, a weighting
multiplier was used of x1 for arms, x2 for trunk and x3 for legs to increase sensitivity
to the larger muscles used for walking.
Table 11 shows the correlation between these factors. The most interesting result is
that BMI and polio score show no correlation. Only a low correlation exists between
BMI and activity, BMI and methods tried, polio and mobility and between mobility
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and activity. Walking ability and mobility show a modest correlation as does walking
ability and activity. The low correlation between polio score and mobility indicated
that assessing polio disablement requires a clinical assessment to remove the effect
of respondents subjective assignment of impact level.
Table 11. Correlations between different parameters calculated using
PASW Statistics 18
Spearman's rho
correlation coefficients
BMI
Polio score
Mobility
Walking ability
Activity

Polio
score

Mobility

0.00

0.10
0.34

Walking
ability

0.25
0.29
0.67

Activity

0.24
0.19
0.34
0.42

Methods
tried

0.25
-0.14
-0.12
-0.05
0.22

values in bold, p< 0.01
values in normal type, p<0.05
values in grey type, not signficant

Many replies stated that respondent could not exercise – often in quite terse terms.
A Mann Whitney U test performed using PASW Statistics 18 showed a statistically
significant difference in the average BMI of the group stating ‘can’t exercise’
compared to the remaining respondents (median BMI = 31 kg.m-2 , range 21-55
kg.m-2, compared to 28 kg.m-2 , range 18-50 kg.m-2, p=0.001 ). No significant
difference in polio score was found between these groups (median = 10, range 3-18
compared to 9.5, range 1-18, p=0.679). (The PASW Statistics 18 data are attached in
Appendix 10).
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Chapter 5. Discussion
Some aspects of weight management for polio survivors are common to those
found for the general population. This section prioritises those areas more unique
to the study respondents.
Several additional literature topics were searched for and reported in this section in
response to the themes that emerged in the analysis.

5.1 Is weight management an issue for polio survivors?
The high proportion of respondents expressing negative feelings shows that weight
management is a stressful issue for many polio survivors. Even for those who
expressed positive emotions, this was qualified in many instances by the need for
continuous control or acceptance of things as they are.
The dominant sub-theme on the impact of weight was the resulting effect on
mobility, followed by self-image and then pain. Reduced mobility or increased pain
then heightened the awareness of overweight and general feelings of depression.
Having a physical disability results in greater feelings of stress for a degree of
overweight that may not affect the non-disabled. The reported negative self-image
of feeling unattractive or embarrassed could equally apply to the general
population. However, some commented on how even if weight is lost, body shape
norms would still not accessible due to musculoskeletal deformities. Epiphaniou
and Ogden (2010) studied the change in women’s self-image on losing weight. They
postulate that a re-invented self can help weight maintenance. This study showed
that for some (perhaps many) polio survivors, a positive physical self-image is not
available – this may have an impact on motivation for a healthy lifestyle. The
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muscular male body image discussed by de Souza and Ciclitira (2005) is also less
available for male polio survivors.
When compared to statistics for the general population, the percentage in each BMI
and waist circumference category was similar – on the surface, this could indicate
that there is no special issue for this population group. However, DXA
measurements on body composition for polio survivors show a trend for higher
body fat percentage and lower lean mass for an equivalent BMI (K.-H. Chang et al.,
2011). Assessment of a healthy body weight by using current BMI classifications
(National Institute for Health and Clinical Excellence, 2006) may not be appropriate.
The preliminary statistical analysis showed no correlation between self-reported
degree of disablement from polio and BMI and only a very low correlation with
activity level. Possible explanations might be that many respondents are working
very hard to control weight, perhaps as a result of dealing with a physical disability
since youth. The success of such coping mechanisms might depend more on
psychological and support factors rather than mobility. To draw confident
conclusions in this area would require a clinical assessment of disablement using
the MRC muscle strength scale and a validated activity questionnaire such as the
Physical Activity Scale for the Elderly (Loland, 2002) along with data on
psychological factors.
Respondents reported their health status as somewhat worse than national levels.
In contrast, the percentages reporting other conditions related to overweight such
as high blood pressure, cholesterol and diabetes are lower than measured national
averages. In responding to the question, it appears that some people include their
polio related physical disability and some as has been found in other research do
not (Nazli, 2012). This has made interpretation of the responses difficult.
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Another possible contributor to the disagreement was that some respondents have
not been assessed for these risk indicators.
A UK study on body composition and disease risk indicators for this population
would be very useful.

5.2 Range of interventions – successes
The trend in the responses for a self-directed approach to weight management (see
Figure 8 and Table 10) is consistent with the findings of Burke et al. (2008). The
experience expressed by many, that a variety of approaches worked in the past but
could not be maintained (see Table 10) is found by many studies that find regain
common (see for example Loveman et al. (2011) or Weiss, Galuska, Kettel Khan,
Gillespie, and Serdula (2007)).
‘yes they all worked at the time but became difficult to sustain if you have
any kind of social life’ (ID10, WG)
In comparing what people have used in the past to what they report still using, a
picture emerges that is almost completely self-managed with a strong emphasis on
lifestyle factors such as individually derived eating plans and exercise/activities.
Despite the prevalence of a DIY approach, this does not mean that this works for
everyone. Most respondents report that nothing works (Table 10) and a significant
fraction also found that the absence of appropriate support is a difficulty (see Box
2).This is discussed later in the section. The support of partners and friends and the
availability of information on the web and in books was also considered helpful.
It was more common to use dietary methods than exercise. Several discuss how
intake is controlled via portion sizes, not having tempting foods, and by adjusting
after overindulging or in response to reduced activity. A few reported skipping
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meals and eating very low calorie diets, one estimated consuming 900 kcal per day.
Given that polio survivors are talking about a whole-of-life eating plan, it is possible
that some diets are nutritionally deficient. The guidance given by NICE recommends
a calorie deficit of 600 kcal per day when attempting to lose weight and advise that
levels between 1000 and 1600 kcal are ‘less likely to be nutritionally complete’. Very
low calorie is defined as below 1000 kcal per day and is only advised for 12 weeks.
There is an indication in the responses that several people severely restrict calorie
intake, apparently without clinical supervision, for many decades. Further study is
required to properly assess the incidence rate of extreme calorie restriction and
levels of nutritional quality.
The physical activity used varied from home exercise devices like treadmill and
rowers, to gardening, walking, swimming, supervised gym session and gentle
activities such as pilates.
Respondents used behavioural techniques such as monitoring, taking action and
planning.
These lifestyle approaches are commonly associated with successful weight
management; most are included in the NICE guidelines (National Institute for Health
and Clinical Excellence, 2006). However, the latest review of the guidelines found
some evidence that group interventions were more successful than individual
(National Institute for Health and Clinical Excellence, 2011)
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5.3 Difficulties
A third of respondents stated that they could not exercise either simply saying
‘can’t exercise’ or because of pain, mobility or fatigue. A significantly higher BMI
was found for this group. Expending more energy in physical activity would help
reduce weight; likewise a higher degree of disablement would make exercising
more difficult. However, this has been categorized as a belief as many respondents
with similar polio scores did find exercise possible and as a preliminary statistical
analysis showed no higher polio score for the ‘can’t exercise’ group. The outcomes
from the PPS rehabilitation programme (Davidson et al., 2009)and others presented
at the most recent European polio conference show that exercise and beneficial
physical activity can often be increased (Tersteeg et al., 2011, September). This
points to the possibility that the behaviours of some who say they cannot exercise
and give this reason for a poorly controlled weight may be restricted by a belief that
is not entirely valid. The research by Weil et al. (2002) over a wide range of
disabilities showed that those with lower extremity mobility limitations not only has
the highest risk of obesity but also the lowest likelihood of attempting weight loss,
lending weight to the hypothesis that this belief is invalid and should be challenged.
The restricted behaviours could be learned as part of childhood adaptation to
disability in response to the culture at the time or repeated failures in attempting
‘conventional’ exercise (i.e. recommendation for 150 minutes of moderate activity
per week, or the target of increasing heart rate) without the necessary support. The
negative reaction to messages on TV and in magazines on the need to exercise was
evidenced by the emotion in the quotes under the theme of external messages.
Evidence has been found by NICE and data from the NWCR to show that people can
successfully manage weight by diet alone and so the ‘can’t exercise’ belief should
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not be linked automatically to unavoidable overweight (National Institute for Health
and Clinical Excellence, 2011; Ogden et al., 2012)
Less prevalent beliefs reported include that weight increase is due to ageing or
inherited

family

traits.

In

a

very

limited

and

short-term

prospective

study,Wamsteker et al. (2005) found a small association with degree of weight loss
and belief in a physical origin of obesity, showing that beliefs can affect outcomes.
Due to the importance of physical activity not just for weight management but also
for health and socialisation, a rigorous study examining these very preliminary
indications in more detail would be very important.

Two of the most common sub-themes under ‘dealing with food’ were comfort
eating and nutritional adequacy. The relation of food to mood and as a reward
appears in studies of weight management in the wider population (Sawkill et al.,
2012). In that study, participants also reported using food to deal with difficult
situations and emotions. Giving that the present group studied are all disabled and
many expressing strong negative emotions, it is not surprising that emotional eating
is a factor. This may also link to the importance of social dining as a leisure activity,
perhaps of increased importance for this study group due to the difficulty of
participating in active hobbies. Addressing the ‘can’t exercise’ belief in order to
increase physical activity and active pastimes may also help in this area.
Several viewed that the low level of calorie intake necessary to maintain or reduce
weight led to problems such as feeling unwell or unenergetic. This low level was
judged in some cases to be unsustainable and incompatible with an acceptable
quality of life. This links to the conclusions discussed in relation to success strategies
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and very low calorie diets. Specific information on nutrition could help those who
feel they cannot keep to an optimum eating plan for managing weight.
An unexpected theme that emerged related to the impact of weather on weight,
both from seasonal and climatic variations in temperature. The impact of cold on
polio survivors is documented in terms of increased pain and reduced function
(Farbu et al., 2006). Weight gain due to overindulgence and reduced physical
activity over the winter holiday season has been studied in the US (Cook, Subar,
Troiano, & Schoeller, 2012; Phelan et al., 2008). The new link of weather on weight
in polio survivors from this study was attributed to several causes in addition to
holiday season indulgence. One respondent noted reduced activity due to being
housebound by severe winter weather. Fear of falling on icy surfaces is likely to
more strongly affect physically unstable people. Another commented on eating
more in order to keep warm. Given the difficulty of losing weight, this study
identifies winter as a high risk time for weight management.

5.3.1 Support
Absence of support was reported by some successful and unsuccessful weight
managers, mostly in relation to the availability of informed professionals. This is a
theme that was prevalent in previous polio survivor surveys (Polio Survivors
Network, 2011).
The study by Burke et al. (2008) found that losing weight on one’s own by changing
intake and activity was the most popular, but that a significant fraction wanted the
help of a group or medical professional. This variation in support level preference is
also borne out by the cluster analysis carried out on the US National Weight Control
Registry by Ogden et al. (2012). The choice of group support or DIY varied between
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the four different clusters of successful weight maintainers. Data from NICE
evidence reviews and from secondary analysis of NHANES data showed that weight
loss programmes and group support were more strongly associated with success
than individual methods (National Institute for Health and Clinical Excellence, 2011;
Nicklas et al., 2012).
This study shows that a significant number of respondents also would like support
either from weight management groups or health professionals. However, many
feel this is not available and the knowledge level of polio survivor needs is still very
low. One factor that may impact this feeling that support is not available is the
length of time that support is required. Polio disablement is a lifetime condition,
also data from the NWCR shows that it can take over five years for lifestyle changes
for weight management to embed (Wing & Phelan, 2005). The literature search for
weight management programmes showed that the needs of physically disabled
people and polio survivors in particular are not well represented despite the
inclusion of diet and weight management in the NHS pathway for PPS rehabilitation
(NHS Map of Medicine, 2011). Other issues include the need for special weighing
scale and difficulties with transport to groups.
Even those who do it themselves still make use of published information from the
web or books. British Polio and other support organizations have produced
literature specific to polio, but this could usefully be extended to address issues
emerging from this study such as low nutrition levels and a belief that exercise is
not possible.
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5.4 Limitations
This exploratory study has unearthed many important points that require further
research to make confident conclusions.
Use of a questionnaire as a qualitative research tool is more limited than use of a
structured interview as there is no mechanism for further exploration of themes
that arise within the study. The very general questions asked did allow respondents
to volunteer information they felt important, but it is not possible to prompt for
missing information. For example, this has limited interpretation of the sub-theme
on inability to exercise as exploring the meaning behind it would require a semistructured interview. Hence any statistical analysis of prevalence has to be viewed
as very preliminary.

The self-reported information on weight related co-morbidities (Question 10) is
inadequate for comparison to the measured population levels from the Health
Survey for England, though it may indicate a real effect.

Searching for evidence of inclusion of physically disabled people’s needs in PCT or
local authority weight management programmes was limited by available published
literature. This would require a specific audit.

The methods of dissemination via the British Polio website and magazine did allow a
large number of people to be accessed. However, the membership of this
organization represented less than 10% of UK polio survivors.
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Another difficulty in using a questionnaire was that proving trustworthiness of the
data was limited (Pitney & Parker, 2009). Triangulation techniques such as using
more than one method of data collection or another researcher to analyse the
responses were outside the scope and timescale of this study as were peer
debriefing and participant checks. The comparison of findings with the literature
search did provide another data form for cross-checking.

One factor that may affect the accuracy of activity data is that some people had
concerns about revealing how much they walked and the risk of the information
affecting Disabled Living Allowance eligibility (verbal communication at a group
meeting).

Three respondents had problems, not with weight gain, but with weight loss and
anorexia. This percentage is consistent with prevalence of underweight in the
general population. This study was more targeted at weight gain; coupled with the
low numbers of respondents in this category, no conclusions can be drawn.
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Chapter 6. Conclusions and future research
6.1 Conclusions
This exploratory study has provided evidence that weight management is an issue
for polio survivors, with many respondents unable to maintain a healthy weight and
others, while being more successful, exercising extreme control to achieve goals. It
is directly linked by many to mobility and self-image.
There is an indication that a belief that exercise is not possible may be restricting
some from attempting or succeeding with weight loss.
Many polio survivors are successfully managing their weight using the behaviours
common to general population studies. Most use self-directed approaches.
There is little evidence of weight management programmes that target the low
mobility population group, despite the policy direction that mandates its provision.
Many respondents would like more relevant professional and group support.
Most respondents had difficulty with weight control. Some respondents are
reporting calorie intake levels low enough to risk nutritional deficiency. Some feel
that they cannot keep to a low enough calorie intake to manage their weight.
The guidelines on ideal body weight promoted for the general population may not
be applicable to this group due to the impact of muscle loss on body composition.
Calculated energy intake needs may also not be relevant due to lower activity levels
and possibly low levels of metabolically more active tissue. The wide promotion of
these guidelines is reported as causing stress for people who feel unable to comply.
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6.2 Future research
Several areas merit further research.
The topic of barriers to exercise and activity in polio survivors could usefully be
explored in more depth using semi-structured interviews with a representative
cross-section. The study design should aim to also reach people who are not British
Polio members.
This study indicated that BMI and disablement from polio did not correlate. A
rigorous study employing validated disablement and activity scales is necessary to
determine whether or not this is the case. This could include a validated nutritional
analysis to assess the prevalence of under-nutrition.
A clinical study of health status would determine the typical health status of polio
survivors. Respondents to this survey reported levels of co-morbidities lower than
measured population levels, which if borne out would imply that many are not
being treated for modifiable risk factors. This data may already exist in the records
of post-polio clinics and may only require a secondary analysis study.
A body composition study is required to determine BMI risk thresholds for this
population group; only two small studies in non-Europeans have been found. This
would require gold standard body composition measurements (Heyward & Wagner,
2004).
Of wider applicability is the apparent absence of weight management programmes
targeted at people with physical disabilities. A focused audit of services within one
or two PCT regions should proactively investigate the level of provision.
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6.3 Application to clinical practice
Some actions can be taken on the existing strength of the results.
Practitioners should take into account the body composition of polio survivors when
making recommendations for target body weights and calorie intake. People with
this condition may need a detailed nutritional assessment that goes into greater
depth than the general population guidelines.
A NICE project team is currently devising guidelines on lifestyle weight management
services for managing overweight and obesity in adults (NICE, 2012). The clinical
input from primary care stakeholders should ensure that the needs of disabled
people are fully included.
Use of the NICE BMI thresholds for surgical intervention may not be appropriate for
this population as polio survivors may present below the BMI threshold but still
have very high body fat percentage and little means of reducing weight. In common
with the needs of people with spinal cord injuries, (Rajan et al., 2008), the role of
surgery for this population should be examined.

6.4 The role of Polio Support Groups
Several support groups are active in the UK and Ireland;
British Polio, (http://www.britishpolio.org.uk/)
the Polio Survivors Network, (http://www.poliosurvivorsnetwork.org.uk/),
the Scottish Post-polio Network (http://www.sppn.org.uk/),
and the Northern Ireland Polio Fellowship, (http://www.polio-ni.org/).
These organizations have a role to play in disseminating information and
encouraging healthy behaviours. British Polio produces factsheets on key topics.
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This could be extended to include information on low nutrition levels for those
keeping to very low calorie diets. It could also help in the promotion of feasible
physical activity.
The organization does work to increase medical professional’s knowledge of PPS.
This study shows that continuing effort is still required and that PCT and local
authority weight management programme developers could usefully be
approached to help improve inclusiveness for polio survivors. This action would also
be of benefit to other physically disabled people and could be co-ordinated with
other support organizations (for example, those supporting people with spinal cord
injuries, multiple sclerosis or arthritis).
British Polio as a registered stakeholder is well positioned to input to the NICE
guidelines on weight management services under development.

6.5 Transferability
Results from this study are likely to be transferable to other physically disabled
people with low mobility. In particular it may be relevant to those whose disability
has occurred in childhood.
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^ĞĂƌĐŚŽŶǁĞŝŐŚƚŵĂŶĂŐĞŵĞŶƚŽƌůŽƐƐĂŶĚƉŽůŝŽ



ϴϯ







ϴϰ


^ĞĂƌĐŚŽŶKďĞƐŝƚǇĂŶĚWŽůŝŽ




ϴϱ




ϴϲ


ʹǤ
   
   



ϴϳ








ϯϯ

ϮϬϭϬ
ƌĚ
ϯ ĂƵĚŝƚ

ϮϬϭϭ
Ɛƚ
ϭ ĂƵĚŝƚ
ZĞǀŝĞǁ

EŽƌƚŚ
ĂƐƚW,K

ĂƐƚŽĨ
ŶŐůĂŶĚ
>ŽŶĚŽŶ

ϳϲ

Ϯϳ

ϵ

zĞĂƌ͕ EƵŵďĞƌ
ƵĚŝƚ ŽĨĂĚƵůƚ
tDW

ĂƐƚ
ϮϬϭϭ
ŶĚ
DŝĚůĂŶĚƐ Ϯ ĂƵĚŝƚ
W,K

ZĞŐŝŽŶ

ŝǀĞƌƐĞƐĐŚĞŵĞƐĨƌŽŵE,^͕ůŽĐĂů
ĂƵƚŚŽƌŝƚǇ͕ƐŵĂůůƐĐĂůĞƉƌŽǀŝĚĞƌƐ͕
ĐŽŵŵĞƌĐŝĂů

DŽƐƚůǇƵŶŝƋƵĞƚǇƉĞƐŝŶĐůƵĚŝŶŐ
ŵŝǆƚƵƌĞƐŽĨƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͕ĚŝĞƚ͕
ďĞŚĂǀŝŽƌ
ϭƵƐĞŽĨŽƵŶƚĞƌǁĞŝŐŚƚ
EŽŵĞŶƚŝŽŶŽĨĐŽŵŵĞƌĐŝĂůƌĞĨĞƌƌĂů
ZĂŶŐĞŽĨƚǇƉĞƐ͕ŵĂŶǇƵŶŝƋƵĞ
ŝŶĐůƵĚŝŶŐŵŝǆƚƵƌĞƐŽĨƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ͕ĚŝĞƚ͕ďĞŚĂǀŝŽƌ͕ŐŽĂůƐ
ϭϬƌĞĨĞƌƌĂůƐĐŚĞŵĞƐƚŽtĞŝŐŚƚ
tĂƚĐŚĞƌƐ͕^ůŝŵŵŝŶŐtŽƌůĚĂŶĚ
ZŽƐĞŵĂƌǇŽŶůĞǇ
ϮϰĚŝƐƚŝŶĐƚƚǇƉĞƐ͕ϮϭƵŶŝƋƵĞ

dǇƉĞƐ

ϴϴ

EŽƚĐŽǀĞƌĞĚ

чϭϳǁĞĞŬƐϴϰй

чϭϱǁĞĞŬƐǁŚĞƌĞ
ŐŝǀĞŶ

ϭϮǁĞĞŬƐ;ϱͿ
хϭǇƌ;ϲͿ

/ŶƚĞƌǀĞŶƚŝŽŶ
ůĞŶŐƚŚ

EŽƐĐŚĞŵĞϭϬϬй
^&ĐŽŵƉůŝĂŶƚ
^&ƌĞƋƵŝƌĞĚŝŶ
ĐŽŶƚƌĂĐƚƐ͕ďƵƚ
ĐŽŵƉůŝĂŶĐĞŶŽƚ
ƵƐƵĂůůǇĐŚĞĐŬĞĚ

ϳϬйƵƐŝŶŐ^&͕ďƵƚ
ŶŽƚĨƵůůǇ
ĐŽŵƉůŝĂŶƚ

ϴƵƐŝŶŐ^&

ĞǀĂůƵĂƚŝŽŶ

EŽŵĞŶƚŝŽŶŽĨ
ƉŚǇƐŝĐĂůůǇĚŝƐĂďůĞĚ

ϮŝŶĐůƵĚĞƉŚǇƐŝĐĂů
ĚŝƐĂďůĞĚĂƐƚĂƌŐĞƚ
ŐƌŽƵƉ

ŝƐĂďŝůŝƚǇ
ĐŽŶƐŝĚĞƌĞĚ

ϭƚĂƌŐĞƚĞĚƉŚǇƐŝĐĂůůǇ
ĚŝƐĂďůĞĚ
EŽŵĞŶƚŝŽŶŽĨ
ƉŚǇƐŝĐĂůůǇĚŝƐĂďůĞĚ

dĂďůĞϭ͘ƵĚŝƚƐŽĨE,^ĨƵŶĚĞĚǁĞŝŐŚƚŵĂŶĂŐĞŵĞŶƚƉƌŽŐƌĂŵŵĞƐ

;,ĞĂĚ͕
ϮϬϭϭͿ
;^ŝŵΘ
ŚŵĂĚ͕
ϮϬϭϬͿ

;EW,K͕
ϮϬϭϬͿ

;ZŽďĞƌƚƐΘ
DĂƌǀŝŶ͕
ϮϬϭϭͿ

ƌĞĨĞƌĞŶĐĞ

͵Ǥ



    



ϴϵ




zĞĂƌ͕ƌĞƉŽƌƚ EƵŵďĞƌ
ϱϴϭ Ăƚ
ϮϬϭϭ
ƌŝĞĨ ƌĞƉŽƌƚ ŽĨ ĐŽƵƌƐĞƐ
ƵƐĞ ďǇ EŽƌƚŚ
ĂƐƚĞƐƐĞǆWd

dǇƉĞƐ
ůĞŶŐƚŚ
ϲϴ >ŝĨĞƐƚǇůĞ͕ ďĞŚĂǀŝŽƌ ĐŚĂŶŐĞ ďĂƐĞĚ͕ ϴǁĞĞŬƐ
ĐŽǀĞƌŝŶŐĚŝĞƚ͕ĂĐƚŝǀŝƚǇ
WƌŽŐƌĂŵŵĞ ĚĞǀĞůŽƉĞĚ ĂŶĚ
ŽǀĞƌƐĞĞŶ ďǇ tĞŝŐŚƚ ŽŶĐĞƌŶ͕ h<
ŚĂƌŝƚǇ
'ƌŽƵƉƐĞƐƐŝŽŶƐ

ϵϬ

ĞǀĂůƵĂƚŝŽŶ
ŝƐĂďŝůŝƚǇĐŽŶƐŝĚĞƌĞĚƌĞĨĞƌĞŶĐĞ
;Η^ŚĂƉĞ
ǀĞƌĂŐĞ ǁĞŝŐŚƚ ůŽƐƐ ĐŝƚĞĚ ĂƐ Ϯ͘ϴŬŐ͕ ŶŽ ƐƚĂƚŝƐƚŝĐĂů EŽŵĞŶƚŝŽŶ
hƉ
ĂŶĂůǇƐŝƐ
;tĞŝŐŚƚ
ŽŶĐĞƌŶͿ
ŶŐůŝĂŶ
ŽŵŵƵŶŝƚǇ
ŶƚĞƌƉƌŝƐĞ
ĂŶŶƵĂů ƌĞƉŽƌƚ
ƐƵŵŵĂƌǇ͕Η
ϮϬϭϭͿ
ϯϴйŽĨĐŽŵƉůĞƚĞƌƐůŽƐƚхϱйďŽĚǇǁĞŝŐŚƚ
>ŝƚĞͲϰͲ>ŝĨĞ
ϮϬϭϭ
ϭϮϬ
ŝĞƚ͕ ůŝĨĞƐƚǇůĞ͕ ƐŽŵĞ ďĞŚĂǀŝŽƌ ϭϬǁĞĞŬƐ
DĞŶƚŝŽŶĞĚ ĂƐ ͞ůĂƌŐĞ ;,ĂŶŶĂ
Θ
ϭϴ ǁĞĞŬ ĨŽůůŽǁͲ ;ŶŽƉǀĂůƵĞŐŝǀĞŶͿ
ƉƌŽƉŽƌƚŝŽŶ ŚĂĚ ůŽŶŐ tŝůďƵƌŶ͕ϮϬϭϭͿ
ϳϰĐŽŵƉůĞƚĞƌƐ ĐŚĂŶŐĞ
E,^ ^ƚŽĐŬƚŽŶͲ ĞƚĂŝůĞĚ
ϱϰйŽĨƚŚĞƐĞĐŽŶƚŝŶƵĞĚƚŽůŽƐĞǁĞŝŐŚƚĂĨƚĞƌĨƵƌƚŚĞƌ ƚĞƌŵ
ŝůůŶĞƐƐ
Žƌ
ϭƚŽϭĂŶĚŐƌŽƵƉƐĞƐƐŝŽŶ
ƵƉ
ŽŶͲdĞĞƐ
ƌĞƉŽƌƚ
ϭϴǁĞĞŬƐ
ĚŝƐĂďŝůŝƚǇ͟
KŶĞ ǁŚĞĞůĐŚĂŝƌ ƵƐĞƌ
ƌĂŝƐĞĚ ŝƐƐƵĞ ƌĞůĂƚŝŶŐ
ƚŽĞǆĞƌĐŝƐĞ
tŝƌƌĂů
Wd ϮϬϬϵ
ZĂŶŐĞ ŽĨ ϭ ƚŽ ŽŶĞ ĂŶĚ ŐƌŽƵƉ ϭϮǁĞĞŬƐǁŝƚŚϵ ƚϭϮǁĞĞŬƐ͕йŽĨďŽĚǇůŽƐƚ
ŝƐĂďŝůŝƚǇĚĂƚĂŽŶůǇĂƐ ;,ĞĂůƚŚ
ϯϴϭϬ
>ŝĨĞƐƚǇůĞ ĂŶĚ WƌĞůŝŵŝŶĂƌǇ
ƐĞƐƐŝŽŶƐĚĞƉĞŶĚŝŶŐŽŶD/
ŵŽŶƚŚůǇ ĨŽůůŽǁͲ Ϯ͘ϱϲйĨĞŵĂůĞƐ͕ϯ͘ϲйŵĂůĞƐ;ƉфϬ͘ϬϬϭĨŽƌďŽƚŚͿ
͚ƐŝĐŬͬĚŝƐĂďůĞĚ͛ ƐƚĂƚƵƐ ĐŽŶŽŵŝĐƐ
tĞŝŐŚƚ
ĂƐĞĚ ŽŶ ĚŝĞƚ͕ ƉŚǇƐŝĐĂů ĂĐƚŝǀŝƚǇ͕ ƵƉƐ
ĂƚĂ ŶŽƚ ŐŝǀĞŶ ĨŽƌ ƚŚĞ ϮϬй ǁŚŽ ĐŽŵƉůĞƚĞĚ ϭǇƌ ;ϵ͘ϳйͿ Žƌ ͚ƌĞƋƵŝƌŝŶŐ hŶŝƚ͕ϮϬϬϵͿ
ƌĞƉŽƌƚ͕
ďĞŚĂǀŝŽƌĐŚĂŶŐĞ
ĨŽůůŽǁͲƵƉ
ĚŝƐĂďůĞĚ
ĂĐĐĞƐƐ͛
ŵĂŶĂŐĞŵĞŶƚ ĞĐŽŶŽŵŝĐ
;ϭϬ͘ϮйͿ
ƉƌŽŐƌĂŵŵĞ ĞǀĂůƵĂƚŝŽŶ
;E,^
,ĞƌƚĨŽƌĚƐŚŝƌĞ ϮϬϭϭ
ϭϴϭϮ
^ĞƚƉƌŽƚŽĐŽů
ϯϳй ŽĨ ĐŽŵƉůĞƚĞƌƐ ůŽƐƚ хϱй ďŽĚǇ ǁĞŝŐŚƚ͕ ǀĂƌǇŝŶŐ EŽŵĞŶƚŝŽŶ
ϭϮǁĞĞŬƐ
ĂĐƌŽƐƐƐŝƚĞďĞƚǁĞĞŶϰйĂŶĚϲϯйŽĨĐŽŵƉůĞƚĞƌƐ
,ĞƌƚĨŽƌĚƐŚŝƌĞ͕
tĞŝŐŚƚ
ǀĂůƵĂƚŝŽŶ
ϵϮϯ
DŽƐƚůǇϭͲϭĚĞůŝǀĞƌǇ
ŽǀĞƌŝŶŐ ĚŝĞƚ͕ ĂĐƚŝǀŝƚǇ ĂŶĚ
ϵϭйůŽƐƚƐŽŵĞǁĞŝŐŚƚ
ϮϬϭϭͿ
DĂŶĂŐĞŵĞŶƚ ƌĞƉŽƌƚ
ĐŽŵƉůĞƚĞƌƐ
WŝůŽƚ
ĐƌŽƐƐϮϰƐŝƚĞƐ ďĞŚĂǀŝŽƌĐŚĂŶŐĞ
Ϯϭϱϲ
ϯϱй ŽĨ ĐŽŵƉůĞƚĞƌƐ ůŽƐƚ ŵŽƌĞ ƚŚĂŶ ϱй ŝŶŝƚŝĂů ďŽĚǇ EŽŵĞŶƚŝŽŶ
;DŽƌƌŝƐŽŶ Ğƚ
'ůĂƐŐŽǁ ĂŶĚ ϮϬϭϭ
ŝĞƚ͕ ƉŚǇƐŝĐĂů ĂĐƚŝǀŝƚǇ͕ ůŝĨĞƐƚǇůĞ͕ ϭϲǁĞĞŬƐ
>ǇĚĞ tĞŝŐŚƚ WƵďůŝƐŚĞĚƉĞĞƌ ϴϬϵ
ďĞŚĂǀŝŽƌ ĐŚĂŶŐĞ ŝŶĐůƵĚŝŶŐ  ƌĂŶŐĞ ;WŚĂƐĞϭͿ
ǁĞŝŐŚƚ
Ăů͕͘ϮϬϭϭͿ
ĐŽŵƉůĞƚĞƌƐ
DĂŶĂŐĞŵĞŶƚ ƌĞǀŝĞǁĞĚ
ŽĨĐŽŐŶŝƚŝǀĞĂƉƉƌŽĂĐŚĞƐ
ĞǀĂůƵĂƚŝŽŶ ŽĨ
^ĞƌǀŝĐĞ
'ƌŽƵƉƐĞƐƐŝŽŶƐ
ĨŝƌƐƚƉŚĂƐĞ

ƉƌŽŐƌĂŵŵĞ
^ŚĂƉĞͲƵƉ
ŶŐůŝĂŶ
ŽŵŵƵŶŝƚǇ
ŶƚĞƌƉƌŝƐĞ



^ůŝŵŵŝŶŐ ǁŽƌůĚ
ĞŵƉůŽǇĞĞƐ

ϵϭ

ƉƌŽŐƌĂŵŵĞ zĞĂƌ͕ƌĞƉŽƌƚ EƵŵďĞƌ
dǇƉĞƐ
ůĞŶŐƚŚ
ĞǀĂůƵĂƚŝŽŶ
ŝƐĂďŝůŝƚǇĐŽŶƐŝĚĞƌĞĚƌĞĨĞƌĞŶĐĞ
;EĂŶĐŚĂŚĂů Ğƚ
ϮϬϭϮ
ĂŵĚĞŶ
ϯϴϭ ŽǀĞƌ Ϯϯ ŝĞƚ͕ ƉŚǇƐŝĐĂů ĂĐƚŝǀŝƚǇ͕ ůŝĨĞƐƚǇůĞ͕ ϭ ǇĞĂƌ͕ ϭϰ EŽ ƐŝŐ ĚŝĨĨĞƌĞŶĐĞ ŝŶ ǁĞŝŐŚƚ ůŽƐƐ ďĞƚǁĞĞŶ EŽŵĞŶƚŝŽŶ
tĞŝŐŚƚ >ŽƐƐ WƵďůŝƐŚĞĚƉĞĞƌ 'WƉƌĂĐƚŝĐĞƐ ŐŽĂůƐ͕ŵŽŶŝƚŽƌŝŶŐ
ƐĞƐƐŝŽŶƐ
Ăƚ ŝŶƚĞƌǀĞŶƚŝŽŶĂŶĚĐŽŶƚƌŽů͗ĞǆĐůƵĚŝŶŐƚŚŽƐĞǁŚŽƚŽŽŬ
Ăů͕͘ϮϬϭϮͿ
WƌŽŐƌĂŵŵĞ
ƌĞǀŝĞǁĞĚZd
EŽƚĞ͗ ĐŽŶƚƌŽů ŐƌŽƵƉ ǁĂƐ ĚŝƌĞĐƚĞĚ ƌĞĚƵĐŝŶŐƌĂƚĞ ǁĞŝŐŚƚ ůŽƐƐ ĚƌƵŐƐ ŐĂǀĞ Ă ǁĞŝŐŚƚ ůŽƐƐ ŽĨ ϭ͘ϳϮŬŐ ĨŽƌ
ƚŽ ͚ƵƐƵĂů ǁĞŝŐŚƚ ŵĂŶĂŐĞŵĞŶƚ
ƚŚĞŝŶƚĞƌǀĞŶƚŝŽŶ;Ϭ͘ϮϵͲϯ͘ϭϰ͕ƉсϬ͘ϬϮͿ
ĐĂƌĞ͛ ǁŚŝĐŚ ĐŽƵůĚ ŝŶĐůƵĚĞ
,ŝŐŚĞƌ ƉƌŽƉŽƌƚŝŽŶ ŝŶ ŝŶƚĞƌǀĞŶƚŝŽŶ ŐƌŽƵƉ ůŽƐƚ хϱй
ĚŝĞƚŝĐŝĂŶƐ͕ ĞǆĞƌĐŝƐĞ ƌĞĨĞƌƌĂů͕
ŝŶŝƚŝĂůǁĞŝŐŚƚ;KZϮ͘ϲϴ͕ƉсϬ͘ϬϯͿ
ǁĞŝŐŚƚ ůŽƐƐ ĚƌƵŐƐ ĂŶĚ ŽƚŚĞƌ
ƚƌĞĂƚŵĞŶƚƐŽĐĂŶŶŽƚďĞǀŝĞǁĞĚĂƐ
ĂŶŽƚƌĞĂƚŵĞŶƚĐŽŵƉĂƌŝƐŽŶ
ϱϴ
ϭͲϭ ŵŽƚŝǀĂƚŝŽŶĂů ŝŶƚĞƌǀŝĞǁŝŶŐ͕ ϭǇƌ
;sŽŚƌĂ͕ϮϬϭϬͿ
E,^ ĞŶƚƌĂů ϮϬϭϬ
ǀĞƌĂŐĞ ǁĞŝŐŚƚ ůŽƐƐ Ϯ͘Ϭϲ ŬŐ ;ƉфϬ͘ϬϱͿ Ăƚ ϭϮ ǁĞĞŬƐ EŽŵĞŶƚŝŽŶ
^ĞƌǀŝĐĞ
>ĂŶĐĂƐŚŝƌĞ
ZĞĚƵĐŝŶŐƚŽϰϬ ůŝĨĞƐƚǇůĞĐŚĂŶŐĞďĂƐĞĚŽŶĚŝĞƚĂŶĚ ^ĞƐƐŝŽŶƐ
Ăƚ ;ϰϬƉĞŽƉůĞͿ͕Ϯ͘ϴϴŬŐĂƚŝŶƚĞƌǀĞŶƚŝŽŶĞŶĚ;ϱƉĞŽƉůĞͿ
ĞǀĂůƵĂƚŝŽŶ
ĂƚϭϮǁĞĞŬƐ͕ϱ ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ƌĞĚƵĐŝŶŐƌĂƚĞ
WŚĂƌŵĂĐǇ
ĂƚĞŶĚ
tĞŝŐŚƚ
DĂŶĂŐĞŵĞŶƚ
^ĞƌǀŝĐĞ
;ŽƵŶƚĞƌǁĞŝŐŚ
ŽƵŶƚĞƌǁĞŝŐŚƚ ϮϬϭϮ
ϲϳϭϱĨƌŽŵϭϴϰ ZĂŶŐĞ ŽĨ ĂƉƉƌŽĂĐŚĞƐ ĚĞƉĞŶĚŝŶŐ ϭϮ ǁĞĞŬƐ͕ ϰ ƚϭϮŵŽŶƚŚƐ͕ϯϱ͘ϮйǁĞŝŐŚƚůŽƐƐхϱйŝŶŝƚŝĂůǁĞŝŐŚƚ EŽŵĞŶƚŝŽŶ
WƵďůŝƐŚĞĚƉĞĞƌ h<ƐŝƚĞƐ
ŽŶ ƐƚĂŐĞ ŽĨ ĐŚĂŶŐĞ͖ ďĂƐĞĚ ŽŶ ĨŽůůŽǁͲƵƉƐƚŽϭϮ ;ϯϮ͘ϮͲϯϴ͘ϰϵϱй/Ϳ
ƚ
WƌŽũĞĐƚ
WƌŽŐƌĂŵŵĞ
ƌĞǀŝĞǁĞĚ
ĚŝĞƚ͕ ĂĐƚŝǀŝƚǇ͕ ďĞŚĂǀŝŽƵƌ͕ ŐŽĂů ŵŽŶƚŚƐ
dĞĂŵ͕ϮϬϭϮͿ
ϭϴϴϬ
ĞǀĂůƵĂƚŝŽŶ
ƐĞƚƚŝŶŐ
ĐŽŵƉůĞƚĞƌƐ
;ƐƉŝŶŽƵƚ ďǇ ZŽďĞƌƚ 'ŽƌĚŽŶ
hŶŝǀĞƌƐŝƚǇͿ
ŽŵŵĞƌĐŝĂůƉƌŽŐƌĂŵŵĞƐ






^ůŝŵŵŝŶŐ
ϮϬϭϮ
ϰϳϱϰ
ŝĞƚĂŶĚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ϮϰǁĞĞŬƐ
DĞĂŶǁĞŝŐŚƚĐŚĂŶŐĞĂƚϮϰǁĞĞŬƐͲϴ͘ϲй;Ɛ͘Ě͘ϱ͘ϯйͿ EŽŵĞŶƚŝŽŶ
;^ƚƵďďƐ Ğƚ Ăů͕͘
ƉƵďůŝƐŚĞĚƉĞĞƌ h<
WƌŝŵĂƌǇ tĞĞŬůǇŐƌŽƵƉƐĞƐƐŝŽŶƐ
ŝŶŝƚŝĂů ǁĞŝŐŚƚ͕ ŵĞĂŶ ĂƚƚĞŶĚĂŶĐĞ Ϯϭ͘ϯ ;Ɛ͘Ě͘ ϯ͘ϮͿ
ϮϬϭϮͿ
tŽƌůĚ
ƌĞǀŝĞǁĞĚ
ĐĂƌĞ ƌĞĨĞƌƌĂů
ƐĞƐƐŝŽŶƐ
ƐĞƌǀŝĐĞĂƵĚŝƚ ĨŽƌ Ϯ ǆ ϭϮ

ƐĞǀĞƌĂů ĂƵƚŚŽƌƐ ǁĞĞŬƐĞƐƐŝŽŶƐ
ϳϲ͘ϯйĂƚƚĞŶĚĞĚϮϬŽƵƚŽĨϮϰƐĞƐƐŝŽŶƐ



ϵϮ

zĞĂƌ͕ƌĞƉŽƌƚ EƵŵďĞƌ
dǇƉĞƐ
ůĞŶŐƚŚ
ĞǀĂůƵĂƚŝŽŶ
ŝƐĂďŝůŝƚǇĐŽŶƐŝĚĞƌĞĚƌĞĨĞƌĞŶĐĞ
ϯϳϳ
DĞĂŶǁĞŝŐŚƚĐŚĂŶŐĞĂƚϭϮŵŽŶƚŚƐĨŽƌĐŽŵƉůĞƚĞƌƐͲ ͚WĞŽƉůĞ
ϮϬϭϭ
tĞĞŬůǇŐƌŽƵƉŵĞĞƚŝŶŐƐ͕ďĂƐĞĚŽŶ ϭϮŵŽŶƚŚƐ
ǁŝƚŚ ;:Ğďď Ğƚ Ăů͕͘
ϲ͘ϲϱŬŐ;^Ϭ͘ϰϯͿ ĨŽƌƚŚĞŝŶƚĞƌǀĞŶƚŝŽŶ͕Ͳϯ͘ϮϲŬŐ;^ ŽƌƚŚŽƉĂĞĚŝĐ
WƵďůŝƐŚĞĚƉĞĞƌ ϮϯϬ
ĚŝĞƚ͕ ďĞŚĂǀŝŽƵƌ  ĂŶĚ ƉŚǇƐŝĐĂů
ϮϬϭϭͿ
ƌĞǀŝĞǁĞĚZd ĐŽŵƉůĞƚĞƌƐ
ĂĐƚŝǀŝƚǇ
Ϭ͘ϮϯͿ ĨŽƌ ĐŽŶƚƌŽůƐ͕ ĚŝĨĨĞƌĞŶĐĞ Ͳϯ͘ϭϲ ŬŐ ;Ͳϰ͘Ϯϯ ƚŽ Ͳ ůŝŵŝƚĂƚŝŽŶƐ
&ƵŶĚĞĚ
ďǇ ;ϯϵϲ ĐŽŶƚƌŽůƐ
Ϯ͘ϭϭ͕ϵϱй/͕ƉфϬ͘ϬϬϬϭͿ
ƉƌĞǀĞŶƚŝŶŐ
tĞŝŐŚƚ
ŽŶ ƐƚĂŶĚĂƌĚ
ƉĂƌƚŝĐŝƉĂƚŝŽŶ
ŝŶ

Ϯϭϰ
;ĞƐƚŝŵĂƚĞŽĨĚŝĨĨĞƌĞŶĐĞĂƚϭϮǁĞĞŬƐĂƉƉƌŽǆŝŵĂƚĞůǇ ƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ͛
tĂƚĐŚĞƌƐ/Ŷƚ͘ ĐĂƌĞ͕
ĐŽŵƉůĞƚĞĚͿ
ϮŬŐŵŽƌĞĨŽƌŝŶƚĞƌǀĞŶƚŝŽŶ͕ƌĞĂĚĨƌŽŵŐƌĂƉŚͿ
ǁĞƌĞĞǆĐůƵĚĞĚ
&ƌŽŵ ϯϬ 'W
ƉƌĂĐƚŝĐĞƐ͕ ϲ ŝŶ
h<
ϯϲϮϭ
tĞďͲďĂƐĞĚ͕
;:ŽŚŶƐŽŶ
EƵƚƌĂĐŚĞĐŬ
ϮϬϭϭ
ĐŽŵŵĞƌĐŝĂů sĂƌŝĞĚ ĨƌŽŵ Ϯϴ DĞĂŶ ǁĞŝŐŚƚ ůŽƐƐ ϰ͘ϱ ;Ɛ͘Ě͘ ϱ͘ϱͿ ŬŐ ǁŽŵĞŶ͕ ϱ͘ϱ EŽŵĞŶƚŝŽŶ
Θ
WƵďůŝƐŚĞĚƉĞĞƌ
ƐƵďƐĐƌŝďĞƌƐĞůĨͲŚĞůƉ
ƚŽ ϭϮϴϰ ĚĂǇƐ͕ ;Ɛ͘Ě͘ϱ͘ϵͿŬŐĨŽƌŵĞŶ͕ƉфϬ͘ϬϬϭ
tĂƌĚůĞ͕ϮϬϭϭͿ
ƌĞǀŝĞǁĞĚ
&ŽŽĚ ĂŶĚ ĂĐƚŝǀŝƚǇ ĚŝĂƌŝĞƐ ĂŶĚ ŵĞĂŶ ϭϲϵ ĚĂǇƐ
ƌĞƚƌŽƐƉĞĐƚŝǀĞ
ŝŶĨŽƌŵĂƚŝŽŶ͕ĨŽƌƵŵƐƵƉƉŽƌƚ
ǁŽŵĞŶ͕
ϭϴϲ
ĂŶĂůǇƐŝƐ
ĚĂǇƐŵĞŶ
ŽŵŵĞƌĐŝĂůƉƌŽŐƌĂŵŵĞƐĐŽŵŵŝƐƐŝŽŶĞĚďǇƚŚĞE,^




,ĞĂůƚŚǇ
ϮϬϭϭ
YƵĂůŝĨǇŝŶŐ ƉĂƌƚŝĐŝƉĂŶƚƐ ƌĞĨĞƌƌĞĚ ϭϮǁĞĞŬƐ
ϰϰйŽĨĂůůƐƚĂƌƚĞƌƐŚĂĚхϱйǁĞŝŐŚƚůŽƐƐĂƚϭϮǁĞĞŬƐ EŽŵĞŶƚŝŽŶ
;>ůŽǇĚ Θ <ŚĂŶ͕
Ϯϰϱϲ
WƵďůŝƐŚĞĚƉĞĞƌ
ŐŝǀĞŶ ǀŽƵĐŚĞƌƐ ĨŽƌ ĞŝƚŚĞƌ tĞŝŐŚƚ
DĞĂŶǁĞŝŐŚƚůŽƐƐϰ͘ϲϴŬŐ;Ɛ͘Ě͘ϯ͘ϴ͕ƉсϬ͘ϬϬϬϭͿ
ϮϬϭϭͿ
ŚŽŝĐĞƐ

;ŽƌƐĞƚ͕E,^Ϳ ƌĞǀŝĞǁĞĚ
tĂƚĐŚĞƌƐ Žƌ ^ůŝŵŵŝŶŐ tŽƌůĚ͕ ŶŽ
ĐŽŶƚƌŽůŽƌĐŽŵƉĂƌŝƐŽŶŐƌŽƵƉ
EŽ ƐŝŐŶŝĨŝĐĂŶƚ ĚŝĨĨĞƌĞŶĐĞ ŝŶ ǁĞŝŐŚƚ ůŽƐƐ ďĞƚǁĞĞŶ
ƉƌŽƐƉĞĐƚŝǀĞ
ƉƌŽǀŝĚĞƌƐ

ĐŽŚŽƌƚ
E Ăŝŵ D/хϮϴ͕ ďƵƚ ŶŽƚ ĂƉƉůŝĞĚ
^ĞƌǀŝĐĞ
ĨƵůůǇ
ĞǀĂůƵĂƚŝŽŶ

ƉƌŽŐƌĂŵŵĞ
tĞŝŐŚƚ
tĂƚĐŚĞƌƐ



ƉƌŽŐƌĂŵŵĞ
>ŝŐŚƚĞŶhƉ
^ŽƵƚŚ
ŝƌŵŝŶŐŚĂŵ
Wd


zĞĂƌ͕ƌĞƉŽƌƚ EƵŵďĞƌ
ϲϱϴ
ϮϬϭϭ
WƵďůŝƐŚĞĚƉĞĞƌ
ƌĞǀŝĞǁĞĚZd

ϵϯ

dǇƉĞƐ
ůĞŶŐƚŚ
ĞǀĂůƵĂƚŝŽŶ
ŝƐĂďŝůŝƚǇĐŽŶƐŝĚĞƌĞĚƌĞĨĞƌĞŶĐĞ
;:ŽůůǇ Ğƚ Ăů͕͘
WĂƌƚŝĐŝƉĂŶƚƐƌĂŶĚŽŵůǇĂƐƐŝŐŶĞĚƚŽ ϭϮǁĞĞŬƐ
ϭϮ ǁĞĞŬƐ͗Ͳ ůů ŐƌŽƵƉƐ ůŽƐƚ ƐŝŐŶŝĨŝĐĂŶƚ ĂŵŽƵŶƚƐ ŽĨ EŽŵĞŶƚŝŽŶ
tĞŝŐŚƚ tĂƚĐŚĞƌƐ͕ ^ůŝŵŵŝŶŐ &ŽůůŽǁͲƵƉĂƚϭǇƌ ǁĞŝŐŚƚ
ϮϬϭϭͿ
tŽƌůĚ͕
ZŽƐĞŵĂƌǇ
ŽŶůĞǇ͕
KŶůǇƚŚĞĐŽŵŵĞƌĐŝĂůŐƌŽƵƉƐůŽƐƚƐŝŐŶŝĨŝĐĂŶƚůǇŵŽƌĞ
ĚŝĞƚĞƚŝĐƐ ůĞĚ ƉƌŽŐƌĂŵŵĞ͕ 'W ϭͲϭ
ƚŚĂŶ ƚŚĞ ĐŽŵƉĂƌĂƚŽƌ ;Ğ͘Ő͘ ĨŽƌ tt͕ Ϯ͘ϱŬŐ ŵŽƌĞ͕
ĐŽƵŶƐĞůůŝŶŐ͕
ƉŚĂƌŵĂĐǇ
ϭͲϭ
Ϭ͘ϴͲϰ͘Ϯϵϱй/Ϳ
ĐŽƵŶƐĞůůŝŶŐ͕ĂŶĚĨƌĞĞĐŚŽŝĐĞ͘
/Ŷ ĐŽŵŵĞƌĐŝĂů ŐƌŽƵƉƐ͕ ϯϱͲϰϲй ůŽƐƚ хϱй ŝŶŝƚŝĂů
ŽŵƉĂƌĂƚŽƌ ŐƌŽƵƉ ŐŝǀĞŶ ůĞŝƐƵƌĞ
ǁĞŝŐŚƚĐŽŵƉĂƌĞĚƚŽϭϱͲϮϭйŝŶƉƌŝŵĂƌǇĐĂƌĞŐƌŽƵƉƐ
ĐĞŶƚƌĞǀŽƵĐŚĞƌƐ
ĂŶĚϮϮйŝŶĐŽŵƉĂƌĂƚŽƌŐƌŽƵƉ
ϭǇĞĂƌĨŽůůŽǁͲƵƉ͗ŽŶůǇtĞŝŐŚƚtĂƚĐŚĞƌƐŐƌŽƵƉŚĂĚ
ƐŝŐŶŝĨŝĐĂŶƚůǇŵŽƌĞǁĞŝŐŚƚůŽƐƐƚŚĂŶĐŽŵƉĂƌĂƚŽƌ
WƌŝŵĂƌǇ ĐĂƌĞ ĐŽƐƚƐ ĂƌŽƵŶĚ Ϯϱй ŚŝŐŚĞƌ ƚŚĂŶ
ĐŽŵŵĞƌĐŝĂůƉƌŽǀŝĚĞƌƐ

ͷǤ
 

  

ϵϱ




ϵϲ







ϵϳ







ϵϴ







ϵϵ







ϭϬϬ







ϭϬϭ







ϭϬϮ







ϭϬϯ




Ǥ

 



ϭϬϰ






ϭϬϱ


Ǥ
 
ͳ͵

dŚĞƚĞǆƚƌĞƐƉŽŶƐĞƐƚŽŽƉĞŶƋƵĞƐƚŝŽŶƐǁĞƌĞĐŽƉŝĞĚŝŶƚŽĂtŽƌĚĨŝůĞĂŶĚƐĞŐŵĞŶƚƐĐŽůŽƵƌ
ĐŽĚĞĚĂŐĂŝŶƐƚƚŚĞƌĞƐĞĂƌĐŚƚŽƉŝĐƐ͘

ϭϬϲ




ϭϬϳ




 XQKDSS\IUXVWUDWHG,NQRZ, PWRRKHDY\,KDYHDOZD\VEHHQDZDUHRIHDWLQJKHDOWKLO\DQGRQO\KDYHEUHDNIDVW 

DQGHYHQLQJPHDODQGKDYHGRQHIRUVRPH\HDUVQRZEXWIDLOWRORVHZHLJKW






 ,GRQ WOLNHLWEXWLWVKDUGWRORVH


 :RXOG OLNH WRORVH DERXW D VWRQH DV , KDYH DUWKULWLVLQ P\OHIWOHJ JRRG OHJ   ,ILQGLW HDVLHU WR NHHS PRELOH WKH 

OLJKHU,DP


 QRWKDSS\DWDOOEHFDXVHRIP\LQDELOLW\WRDFWXDOO\ORVHDQ\ZHLJKW


 ,KDYHWULHGGLHWVEXW,OLNHP\KRPHFRRNHGIRRGWRRPXFKDQGKRZFDQ,H[HUFLVHZKHQ,JHWDORWRIOHJSDLQ, 

NQRZ,DPDIHZVWRQHRYHUZHLJKWEXW,DPOLJKWFRPSDUHGWRVRPHSHRSOH

IHZVW

OLJKW 



 WU\LQJWRJHWLWGRZQ




 RND\



XQKDSS\
XQDEOHWRORVH
XQKDSS\
IUXVWUDWHG
DZDUHQHVVRIRYHUZHLJKW
DZDUHRIHDWLQJKHDOWKLO\
)DLOWRORVH
&RQWUROOHGLQWDNH %(0 
'RQ¶WOLNH
+DUGWRORVH
:RXOGOLNHWRORVHVW
(DVLHUWREHPRELOHLIOLJKWHU

7ULHGGLHWV
WU\LQJ

'HJUHHFRPSDUHGWRRWKHUV

3DLQRQH[HUFLVH
)RRGHQMR\PHQW
$ZDUHQHVVRIRYHUZHLJKW

RND\

%DG

ŽĚĞƐ/ŶǀŝǀŽ͍


ĂƉƉƌŽĂĐŚ

,Žǁ ĚŽ ǇŽƵ ĨĞĞů ĂďŽƵƚ ǇŽƵƌ ǁĞŝŐŚƚ͍ &ĞĞůŝŶŐƐ ŽŶ ǁĞŝŐŚƚ ĚŝĨĨŝĐƵůƚŝĞƐ ƐƵĐĐĞƐƐͬĨĂŝůƵƌĞ ĂŝĚƐ


 EDG

^D
EK



ĂƉƉƌŽĂĐŚ

,Žǁ ĚŽ ǇŽƵ ĨĞĞů ĂďŽƵƚ ǇŽƵƌ ǁĞŝŐŚƚ͍ &ĞĞůŝŶŐƐ ŽŶ ǁĞŝŐŚƚ ĚŝĨĨŝĐƵůƚŝĞƐ ƐƵĐĐĞƐƐͬĨĂŝůƵƌĞ ĂŝĚƐ

ŽĚĞƐ/ŶǀŝǀŽ͍





 


 9HU\XQKDSS\

ϭϬϴ








OLPLWV"



 WRKHDY\


 SUHWW\JRRG


 QRWUHDOO\KDSS\LWLVDELWKDUGHUWRORVHZKHQRQHJHWVDELWROGHU7KDWLVZK\,ZDONDVPXFKDVSRVVLEOH


 ,ZLVKLFRXOGORVHZHLJKW,HDWDKHDOWK\GLHW

XQKDSS\

WRRKHDY\

ZLVKFRXOGORVH
HDWKHDOWKLO\
QRWKDSS\
KDUGWRORVHZKHQROGHU
ZDONDVPXFKDVSRVVLEOH

JRRG


(PEDUUDVVHG
 ,IHHOYHU\HPEDUDVVHG XQKDSS\DERXWP\ZHLJKWHYHQWKRXJK,UHDOLVH,FRXOGEHPRUHLQFRQWURORYHUP\GLHW, 

8QKDSS\
REYLRXVO\FRPIRUWHDWVRRQO\KDYHP\VHOIWREODPH

&RXOGEHPRUHLQFRQWURO

6HOIEODPH

&RPIRUWHDW


$ZDUHQHVVRIRYHUZHLJKW
 ,IHHORYHUZHLJKWDWVWRQHDQGIHHOLWZRXOGEHHDVLHUWRJHWDURXQGLI,ZDVVOLPPHU

(DVLHUWREHPRELOHLIOLJKWHU


+DSS\
 KDSS\,DPFRQFHUQHGQRWWKDW,DPRYHUZHLJKWQRZEXWWKDW,GRQRWZDQWWREHFRPHRYHUZHLJKW

:DQWWRDYRLG2:

$ZDUHQHVVRIRYHUZHLJKW
 ,IHHOWKDW,DPRQWKH RYHUZHLJKW VLGHEXWQRWJUHDWO\DV,VLJQHG"VRPHRILWDVDQDWXUDOFRQVHTXHQFHRIPLGGOH 

)HHOVRPHGXHWRPLGGOH
DJHVSUHDG
DJHVSUHDG


KDSS\
 KDSS\

^D
EK



ĂƉƉƌŽĂĐŚ

,Žǁ ĚŽ ǇŽƵ ĨĞĞů ĂďŽƵƚ ǇŽƵƌ ǁĞŝŐŚƚ͍ &ĞĞůŝŶŐƐ ŽŶ ǁĞŝŐŚƚ ĚŝĨĨŝĐƵůƚŝĞƐ ƐƵĐĐĞƐƐͬĨĂŝůƵƌĞ ĂŝĚƐ



)UXVWUDWHG

8JO\IDW

+RSHOHVV

/HWWLQJVHOIGRZQ

+DPSHULQJVSRXVH

7U\WRFRQWURO

'LIILFXOWWRH[HUFLVH

,PSDFWRIWUDYHOOLQJ

+DUGWRFDWHUIRUVHOIDQG
VSRXVH

7ULHGPDQ\DSSURDFKHV

6SRXVDOVXSSRUW

:RXOGOLNHWRORVH

+DSS\ZLWKVHOI

/RRNVXQLPSRUWDQW

H[HUFLVH


 


 IUXVWUDWHGXJO\IDWKRSHOHVV+RZHYHUPXFK,WU\WRFRQWUROP\ZHLJKW,VHHPWRIDLO,NQRZ,VKRXOGH[HUFLVHEXW
WKLVVHHPVWREHFRPHPRUHDQGPRUHGLIILFXOW,OLNHWRVZLPEXWWKHQHDUHVWSRROLVDGLVWDQFHDZD\DQGLGRQ W
GULYHDQ\PRUH,DOVRFDQ WZDONIDU,KDYHEHHQDZHLJKWZDWFKHUVOLPPHUVZRUOGFDPEULGJHGLHWGLHWFKHIDQG
KDYHUHFHQWO\EHHQUHIHUHGWRWKHVXUJHU\ZHLJKWFOLQLFZKLFKZDVJUHDWWRVWDUWZLWKEXWDV,JRDZD\VRPXFKZLWK
P\KXVEDQGLQRXUPRWRUKRPH ZKHQKHLVZRUNLQJ FRQWLQXLW\LVDSUREOHPIRUPH,ILQGLWYHU\KDUGWRFRRNPHDOV
WKDWDUHVHQVLEOHIRUPHDQGSOHDVLQJIRUKLPKDYLQJVDLGWKDWKHLVYHU\VXSSRUWLYHRIPHDQGLVDFRQVWDQWKHOS
DQGVXSSRUWKRZHYHU,IHHOLDPOHWWLQJP\VHOIGRZQDQGKDPSHULQJKLVDFWLYHOLIHVW\OH

ϭϬϵ


 ,H[HUFLVHZLWKDURZLQJPDFKLQHDWKRPHPLQVDGD\WRNHHSWKHZHLJKWXQGHUFRQWURO


 ZRXOGOLNHWREHVOLPPHUEXWDPKDSS\ZLWKZKRLDPDQGKRZLORRNVRQRWDELJLVVXHZLWKPH

ZRUULHG




 ZRUULHG

2.
:RXOGOLNHWRORVH
+DUGHUDPRELOLW\UHGXFHV



ŽĚĞƐ/ŶǀŝǀŽ͍


 ,DPKDYLQJLQFUHDVHGSUREOHPVNHHSLQJP\ZHLJKWGRZQDVP\PRELOLW\GHFUHDVHV,ZRXOGOLNHWRZHLJKDSSR[ 

VWOEV


 2.

^D
EK



ĂƉƉƌŽĂĐŚ
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 ,GRQRWZRUU\DERXWLWXQGXO\


 ,ZRXOGOLNHWRORRVHVRPH


 127&21&(51('


 

ϭϭϬ


 1RZ,IHHO2.DERXWLW,W VDERXWWKHPLGGOHRIQRUPDORQWKH%),(DVLHUWRZDONDURXQGDQGFOLPEVWDLUV%XWVWLOO 

KDYHWREHFDUHIXODVHDV\WRSXWRQDJDLQ+DYHDOUHDG\SXWRQOEVLQODVWIHZPRQWKV



 ZRXOGOLNHWREHDERXWNJ





 


 ,IHHO,DPXQGHUZHLJKWDQGDPVWUXJJOLQJWRPDLQWDLQP\ZHLJKWDOWKRXJK,HDWKHDOWKLO\DQGUHJXODUO\




2.
$ZDUHRILPSDFWRQPRELOLW\
:DQWWRDYRLG2:

1RWZRUULHG

:RXOGOLNHWRORVH

1RWZRUULHG

8QGHUZHLJKW
(DWKHDOWKLO\
:RXOGOLNHWRORVH

+DSS\
$ZDUHRILPSDFWRQPRELOLW\
:DQWWRDYRLG2:

+DWHVL]H
'HSUHVVLQJ
)HHODIIHFWVMRLQWVSDLQ
3DLQRQH[HUFLVHDFWLYLW\

ŽĚĞƐ/ŶǀŝǀŽ͍


 , PKDSS\ZLWKLWDQG,WU\WRPDLQWDLQLWDV,FDQWHOOWKHDGYHUVHHIIHFWLWKDVZKHQVWDQGLQJRUZDONLQJLI,SXWRQ 

MXVWDFRXSOHRISRXQGV


 



 ,KDWHP\VL]HLWLVYHU\GHSUHVVLQJDQGOLNHPRVWSHRSOHZKRDUHLQVHYHUHSDLQWKHUHLVQRDFWLYLW\WKDW,FDQGR
WKDWKHOSV6ZLPPLQJZRXOGSRVVLEOHKHOSLQDZDUPSRRODQGWKHUHLVDORFDOVZLPPLQJSRROEXWLWLVPRVWO\XVHG
E\VFKRROVDQGLVTXLWHFRRO,GRQ WNQRZKRZWRPDNHP\VHOIIHHOILWWHUDQGORRVHZHLJKWDQGDOWKRXJK,ZRRXOG
ZDQWWREHVWRQHDJDLQUHDOLVWLFDOO\VWRQHZRXOGEHJRRG, PDOVRFRQYLQFHGWKDWWKHH[WUDZHLJKWGRHVQ W
KHOSZLWKWKHMRLQWDQGPXVFOHSDLQP\*3VXJJHVWHGVKRUWZDONVHDFKGD\EXWHYHQVKRUWZDONVFDXVHSDLQ

^D
EK



'HVSHUDWH7U\DQGWU\WRORVHLW

,ZDWFKZKDW,HDWDQGVRZHLJKP\VHOIPRVWGD\V



LPILQH



,Q WKH SDVW IHZ \HDUV LW LV QRW VRPHWKLQJ , KDYH JLYHQ D JUHDW GHDO RI WKRXJKW SULPDULO\ EHFDXVH , KDYH EHHQ 
KRVSLWDOLVHGRQWKUHHRUIRXURFFDVLRQVGXHWRVHYHUDOLOOQHVVHV

,DPYHU\XQKDSS\DERXWEHLQJRYHUZHLJKW,ZDVQHYHURYHUZHLJKWZKHQ,ZDVDFKLOGEXWLWLVDIDPLO\WUDLWRQP\ 

PRWKHU VVLGHDOWKRXJKP\EURWKHULVQ WRYHUZHLJKW

,IHHOYHU\KHDY\DWSUHVHQW,NHHSWU\LQJWRORVHZHLJKWEHFDXVH,NQRZ,ZRXOGEHPRUHFRQIRUWDEOHFORWKHVOHVV 

SDLQ,GRQRWGLHWQRZEXWWU\WRHDWOHVVDQGZDWFKZKDW,HDWEXWREYLRXVO\LWLVQRWHQRXJK



























ϭϭϭ

,IHHOLI,FRXOGORVHDOLWWOHLWZRXOGLPSURYHP\PRELOLW\E\PDNLQJPRYHPHQWHDVLHU

























 

$ZDUHRIRYHUZHLJKW
$ZDUHRILPSDFWRQSDLQ
7U\FRQWUROOLQJLQWDNH
1RWHQRXJK

8QKDSS\
)DPLO\WUDLW

2WKHUSULRULWLHV

KDSS\

&RQWUROHDWLQJ
6HOIZHLJKGDLO\

GHVSHUDWH

$ZDUHRILPSDFWRQPRELOLW\

'HSUHVVHG
,PSDFWRQMRLQWV

ŽĚĞƐ/ŶǀŝǀŽ͍




ĂƉƉƌŽĂĐŚ
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 GHSUHVVHG,NQRZWKDWLVFDXVLQJP\DWKULWDVWRJHWZRUVHDQGP\NQHHVDUHVRSDLQIXOHYHQDIWHUDQRSHUDWLRQ

^D
EK



5HDOO\XSVHW




ϭϭϮ

XQGHUFRQWURO






XSVHW

FRQWUROOHG

$V,GRQWNQRZZKDWLZHLJKW,DPPRUHFRQFHUQHGDERXWP\VL]H,XVHGWRKDYHVOLPKLSVIRUP\KHLJKWDQGERQH 
&RQFHUQHGDERXWVL]H

,PSDFWRIOLPLWHGPRELOLW\
VWUXFWXUH EXW KDYH VSUHDG VLQFH KDYLQJ WR VLW DOO WKH WLPH 7KRXJK D ZHOOSDGGHG ERWWRP UHGXFHV WKH ULVN RI
SUHVVXUHVRUHV0\WUXQNKDVH[FHVVIDWRQLWWKRXJKP\ORZHUDUPVDQGKDQGVDQGP\VKRXOGHUVDUHTXLWHERQ\ VLWWLQJ 
0\OHJVDUHSHUPDQHQWO\VZROOHQDVP\FLUFXODWLRQLVSRRU






,DPQRWFRQFHUQHGZLWKYDQLW\,ZDVRQO\DVL]HEXW,NQHZLKDGWRGRVRPHWKLQJWRKHOSP\VHOIWRVWD\DWD 
/RRNVXQLPSRUWDQW
$ZDUHRILPSDFWRQPRELOLW\
OHYHORIPRELOLW\WKDWLFRXOGFRSHZLWK0\DUPVDUHPXFKZHDNHUDQG,KDYHDORWRISDLQ,KDYHDOUHDG\ORVWVWOE 
PRWLYDWRU
DQGFDQIHHOWKHGLIIHUHQFHDOUHDG\,SODQWRJHWGRZQWRVW




:DQWWRORVH
0RELOLW\OLPLW DUWKULWLV 

ŽĚĞƐ/ŶǀŝǀŽ͍

,GHDOO\,ZRXOGOLNHWRJHWGRZQWRDERXWVWEXWLWLVGLIILFXOWEHFDXVH,DPOLPLWHGDVZJDW,FDQGREHFDXVHRIP\ 

DUWKULWLV

ĂƉƉƌŽĂĐŚ
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^D
EK



5HWLUHG GXH KHDOWK PRELOLW\  SUREOHPV DJH  ZKHQ ZHLJKW SHDNHG  .QHZ , ZDV WRR KHDY\ DQG FRQVFLRXVO\
LQFUHDVHG DFWLYLW\ MRLQHG J\PVHDWHG JDUGHQLQJ  DQG OLIHVW\OH WR LPSURYH FRUH ILWQHVV DQG UHGXFH ZHLJKW    +DV
EHHQVWDEOHIRU\HDUVDQG, PKDSS\ZLWKWKHEDODQFHRIZHLJKWDFWLYLW\ILWQHVVOLIHVW\OH&RXOGUHGXFHZLQHEXW
,HQMR\LWDQGLW VQRWLQFUHDVLQJZHLJKW6WLOODWWHQGJ\P[SHUZHHNOLJKWJDUGHQLQJGL\DQGRXWLQJVHDWZKDW,
ZDQWDQGVRFLDOGULQNLQJDQGGRQ WIHHO,DPGHQ\LQJP\VHOIKDYHDGMXVWHGDQGLQFRUSRUDWHGH[HUFLVHDQGGLHWLQWR
OLIHVW\OH    5H 4  KDYH DQVZHUHG RQFH RU WZLFH EHFDXVH DOWKRXJK FRQVWDQWO\ DZDUH  , GRQ W IHHO , DP
PDQDJLQJ E\GLHWLQJUHJLPHVHWF,W VMXVWGD\WRGD\OLYLQJQRZWKDW,DFKLHYHGWKHUHGXFWLRQ,ZDQWHG\HDUV
DJR

+RUULG+DWHLW0DNHVPHIHHOXQDWWUDFWLYH







ϭϭϯ

,WKDVEHHQDSUREOHPVLQFHDORQJVWD\LQKRVSLWDOLQP\WHHQV7KHIRRGZDVSRRUDQGRXUSDUHQWVWRSSHGXSDW
YLVLWLQJ WLPH , UHPHPEHU WKH KRVSLWDO VWDII GLG GHFLGH VRPH RI XV ZHUH WRR KHDY\ DQG SXW XV RQ D GLHW , UHFDOO
FRUQHGWLJHUWKHQDPHZHJDYHWRDWKLQVOLFHRISXUSOLVKPHDW FKHDSFRUQHGEHHISUREDEO\ ZLWKZKDWSDVVHG
DV VDODG LQ WKHVH GD\V  OLPS OHWWXFH OHDYHV DQG WRPDWR <XN 7KDW VHHPHG WR WXUQ XS TXLWH RIWHQ SUREDEO\
EHFDXVHLWZDVHDV\IRUWKHNLWFKHQ,KDWHP\ZHLJKW,WLVDFRQVWDQWSUREOHP,DOPRVWVHHIRRGDVDQHQHP\D
KDUPIXODGGLFWLRQ<RXFDQDYRLGRWKHUVXEVWDQFHVLIDGGLFWHGEXW\RXKDYHWRHDW,IHHO,HLWKHUIHHOKXQJU\DQG
YLUWXRXVRUJXLOW\EHFDXVH,KDYHSUREDEO\HDWHQDTXDQWLW\WKDWZLOOSXWRQZHLJKW7KLVKDVEHHQP\OLIH,KDYH
SXW RQ VRPH ZHLJKW UHFHQWO\  , WKLQN EHFDXVH LQFUHDVHG IDWLJXH KDV UHGXFHG DFWLYLW\ DQG WKH  UHFHQW VHYHUH
ZLQWHUVOHIWPHKRXVHERXQGIRUZHHNVDQGXQDEOHWRJHWH[HUFLVH%HFDXVH,DPRUVKRXOGEHRQDGLHWDOOWKH
WLPH,KDYHWDNHQDFRQVFLRXVGHFLVLRQQRWWREHDVRFLDOQXLVDQFH ,FDQ WKDYHWKDW,DPRQDGLHW :KHQZLWK
IULHQGV,KDYHZKDWWKH\DUHKDYLQJDQGWU\WRFXWEDFNODWHU,KDYHDVLVWHUDQGVLVWHULQODZZKRDUHRQWKHPRVW
SHFXOLDUIRRGH[FOXVLRQGLHWVDQGREVHUYLQJWKHGLIILFXOWLHVWKH\FDXVHWKHLUIDPLOLHV,YRZHGQRWWREHWKHVDPH ,W
GRHVQ WVHHPWRGRWKHPPXFKJRRGHLWKHU 7KLVVRXQGVYHU\QHXURWLFDQGVRLWLV+DYLQJEHHQQDJJHGDERXW
P\ZHLJKWVLQFHEHLQJDWHHQDJHUDQGNQRZLQJ,VKRXOGNHHSLWGRZQ,MXVWVHHPWRJRDERXWIHHOLQJJXLOW\DERXW
HDWLQJDQGKDYLQJDQDGGLFWLRQWRIRRG

ĂƉƉƌŽĂĐŚ
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^D
EK




+DWHLW
XQDWWUDFWLYH


$ZDUHRILPSDFWRI2:

+DSS\ ZLWKSUHVHQW
EDODQFH 

,QFUHDVHGDFWLYLW\DGDSWHG
OLIHVW\OH

/LIHVW\OHDSSURDFK


+DWHZHLJKW

+XQJU\DQGYLUWXRXVRU
JXLOW\

)RRGDVHQHP\DGGLFWLRQ

$LPQRWWREHVRFLDO
QXLVDQFH

*XLOWRQHDWLQJQDJJHG
VLQFH\RXWK

&DQWDYRLGHDWLQJ

5HGXFHGDFWLYLW\ IDWLJXH 

%DGZHDWKHULPSDFW

3DVWH[SHULHQFHLPSDFW

ŽĚĞƐ/ŶǀŝǀŽ͍



'HSUHVVHG

8QFRPIRUWDEOHFRQVLRXVDQGYHU\IHGXSZLWKLWVRPHGD\VWRWKHSRLQWRIGHSUHVVLRQ



9HU\GHSUHVVHG0DQDJHGWRNHHSP\ZHLJKWXQGHUFRQWUROXQWLO,JRWLQP\IRUWLHV7KHQKDGDQLOOQHVVZKLFK, 
'HSUHVVHG
$ZDUHRILPSDFWRQPRELOLW\
QRZEHOLHYHZDVWKHVWDUWRISRVWSROLRV\QGURPHDV,ZDVWKHQXQDEOHWRNHHSDFWLYH EHFDXVHFDXVHGWRPXFK 
9LFLRXVFLUFOH
SDLQ LQ MRLQWV   , NQRZ , PXVW ORVH ZHLJKW WR KHOS P\ PRELOLW\ EXW EHFDXVH RI GHSUHVVLRQ LWV D YLFLRXV FLUFOH  , 
ZHLJKWFRPIRUWHDW 
FRPIRUWHDW

7ULJJHU"LQDFWLYLW\GXHWR
LOOQHVV
,ZRXOGZLVKWREHXSWRDVWRQHOLJKWHUDQGUHFRYHUVRPHERG\WRQLQJ

:DQWWRORVH

XQFRPIRUWDEOH
















ϭϭϰ

,DPWU\LQJWRORVHZHLJKWDQGNHHSZHLJKWRIIP\OHJV,IHHOLWLVDORVLQJEDWWOHDV,FDQQRWJHWHQRXJKH[HUFLVH, 

JRVZLPPLQJWZLFHDZHHNEXWLWGRHVQ WVHHPWRKHOS,I\RXFDQFRPHXSZLWKVRPHWKLQJSOHDVHOHWPHNQRZ






















:DQWWRORVH

'HSUHVVHG)HGXS
8QFRPIRUWDEOH
&RQVFLRXV

GHSUHVVHG

/RVLQJEDWWOH
&DQWH[HUFLVHHQRXJK



+DWHLW






KDWHLW

:DQWWRORVH






ŽĚĞƐ/ŶǀŝǀŽ͍

,ZDQWWRORVHZHLJKWDURXQGP\ZDLVW

ĂƉƉƌŽĂĐŚ
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^D
EK









ϭϭϱ

,IHHOWKDW,QHHGWRWU\WREHDVDFWLYHDVSRVVLEOHZLWKLQWKHFRQILQHVRIP\ZKHHOFKDLUDVZKHQZDONLQJWKLVZDV 
:DQWWREHDVDFWLYHDV
SRVVLEOH
YHU\KDUGZRUN OLNHDJRRGZRUNRXW WRZDONDURXQG1RZRIFRXUVHLGRQ WJHWWKLVNLQGRIH[HUFLVH+RZHYHU,

([HUFLVHOLPLWHGDVLQ
DOVRIHHOP\ZHLJKWJDLQLVSDUWRIWKHDJHLQJSURFHVV
ZKHHOFKDLU

:HLJKWJDLQSDUWRIQRUPDO
DJLQJ
QHHGVWREHNHSWDWSUHVHQWOHYHOWRSUHYHQWPRELOLW\DWMRLQWSUREOHPV

:DQWWRDYRLG2:PRELOLW\
LVVXHV
QRWKDSS\ZLWKLWORVLQJLWLVKDUG

8QKDSS\

+DUGWRORVH
4XLWH KDSS\ ZLWK P\ ZHLJKW DQG , WDNH FDUH QRW WR HDW WRR PXFK    0\ VSLQDOFXUYDWXUH KDV JRW ZRUVH RYHU WKH 
+DSS\

&RQWUROHDWLQJ
\HDUVZKLFKKDVUHGXFHGQ\KHLJKWIRUIWLQFKHVDWP\KLJKHVW

$VVHVVPHQWLVVXH







QRWJRRG








+DSS\
&DQWUHGXFHPRUH
1RWJRRG

5HDVRQDEO\KDSS\,WLVWRWDOO\VWDEOHDQG,FDQQRWUHGXFHPRUHKRZHYHUKDUG,WU\








$ZDUHRI2:






ŽĚĞƐ/ŶǀŝǀŽ͍

RYHUZHLJKW

ĂƉƉƌŽĂĐŚ
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^D
EK



ϭϭϲ








2.

XVXDOO\KRYHUVDURXQGVWVR,GRQ WPRQLWRULW






,DPFRQVWDQWO\DZDUHRIEHLQJRYHUZHLJKWDV,IHHOWKLVFRQWULEXWHVWROLPLWLQJP\PRELOLW\DQGLQFUHDVHVWKHSDLQLQ 
:DQWWRORVH

$ZDUHRILPSDFWRQ
P\DUPVDV,KDYHWRZDONZLWKDVWLFNKDXOP\VHOIXSVWHSVDQGRXWRIFKDLUVHWF,IHOWPXFKEHWWHUDERXWP\VHOI
PRELOLW\SDLQ
ZKHQP\ZHLJKWZDVUHGXFHGE\VZLPLQJEXWZLWKRXWH[HUFLVHP\ZHLJKWEDODQFHVDUVW

,QDELOLW\WRH[HUFLVH VZLP
ZKDWVWRSV" 
7RRKHDY\ZLVK,ZDVDVWRQHOLJKWHU

7RRKHDY\







FRXOGGRZLWKORVLQJVWRQHEXWFDQ WH[HUFLVHDQGDPRQO\HDWLQJFDOVGD\QRWPXFK,FDQGRDERXW 
0LVFRQFHSWLRQRQFDORULH
UHTXLUHPHQWV
LW





$ZDUHRILPSDFWRQPRELOLW\
SROLR 

/RRNVXQLPSRUWDQW

$ZDUHRILPSDFWRQJHWWLQJ
RXW WRFRXQWU\VLGH 

,PSDFWRILQMXU\RQH[HUFLVH
VZLPPLQJ 

,PSDFWRIZHDWKHURQ
H[HUFLVHDELOLW\

0HGLFDOVXSSRUWODFNLQJLQ
8.FI$86

ŽĚĞƐ/ŶǀŝǀŽ͍

,KDYHEHHQDZDUHRISROLRDQGZHLJKWDOOP\OLIH7KHPRUHZHLJKWWKHKDUGHULWLVWRZDONHVSHFLDOO\ZLWKDFDOOLSHU
ZKLFK\RXVZLQJWRZDON,WSXWVSUHVVXUHRQ\RXVSLQHDQGEDFN1RZ,KDYHWROHJVXSSRUWVLWLVHYHQKDUGHU,
GRQ WZRUU\DERXWZHLJKWIURPWKHSRLQWRIYLHZRIORRNV,WLVPRUHWKDW,ORYHWRJHWRXWDQGDERXWDQGZDON,ORYH
WKHFRXQWU\VLGH,XVHGWRVZLPHVSHFLDOO\WKHFUDZO,I,ZDVFDUHIXO,XVHGWREHDEOHWRZDONZLWKRXWFDOOLSHUVWR
WKHSRRO,MXVWORFNHGP\OHIWNQHHEDFNDQGGLGQRWQHHGVXSSRUWRQP\ULJKW,GDPDJHGP\VKRXOGHUVR,FDQQRW
GRWKHFUDZO,ZRXOGGLVORFDWHP\VKRXOGHU,UHDOO\UHTXLUHDKRLVWIRUVDIHW\0\PRWKHUDOZD\VZDUQHGPHDERXW
WKH GDQJHUV RI EUHDNLQJ P\ OHIW OHJ GXH WR EDG FLUFXODWLRQ ,W ZRXOG WDNH D ORQJ WLPH WR KHDO DQG UHVWLQJ XS P\
PXVFOHVZRXOGG\VWURSK\6LQFHEHLQJEDFNLQWKH8.,ILQGLWKDUGHUWRFRQWUROHDWLQJDQGZHLJKWFRQWUROSOXVWKH
ODFNRIH[HUFLVH,DOVRGRQRWKDYHWKHPHGLFDOVXSSRUWDQGHQFRXUDJHPHQW,Q$XVWUDOLDWKHFOLPDWHKHOSV\RXWR
QRWHDWVRPXFKDQGZKDW\RXGRHDWLVDORWPRUHVDODGV,PLVVP\VZLPPLQJDQGH[HUFLVH,IHOWILWWHUDQGPRUH
LQWXQHERWKLQPXVFOH OXQJVWUHQJWK

ĂƉƉƌŽĂĐŚ
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^D
EK







EORRG\DZIXOO

2.





,QHHGWRORVHZHLJKWEHFDXVHLWKLQNLWZRXOGLPSURYHP\PRELOLW\

WRRKHDY\E\DWOHDVWOEV





,WLV2.EXWLI, PKRQHVW,FRXOGGRZLWKEHLQJKDOIDVWRQHOLJKWHU







































ϭϭϳ

0D\EHDFRXSOHRI.JRYHUZHLJKW,KDYHSXWRQDORWRIPXVFOHGXHWRP\KLJKVZLPPLQJDFWLYLW\

ĂƉƉƌŽĂĐŚ
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2.
&RXOGEHELWOLJKWHU

:DQWWRORVH
,PSDFWRQPRELOLW\
7RRKHDY\

2.

DZIXO


6OLJKWO\2:

6ZLPPLQJLQFUHDVHG
PXVFOH


ŽĚĞƐ/ŶǀŝǀŽ͍



,ERWKHUVPHEHFDXVHEUHDWKLQJLVKDUGHUDQGLIHHOXQFRPIRUWDEOH













,IHHOFRPIRUWDEOHZLWKP\ZHLJKWEXWZRXOGOLNHWRORVHRUSRXQGVWRWDNHVRPHZHLJKWRIIP\OHJV+RZHYHU 
&RPIRUWDEOH
:RXOGOLNHWRORVHVRPH
ZKHQHYHU,KDYHWULHGWRDFKLHYHVRPHZHLJKWORVV,VHHPWREHFRPHVOLJKWO\XQZHOOVR,GRQ WERWKHUDQ\PRUH, 

$ZDUHRILPSDFWRQPRELOLW\
FDUHIXOO\PDLQWDLQP\SUHVHQWZHLJKWE\,KRSHDVHQVLEOHGLHW
PRWLYDWRU 

)HHOXQZHOOZKHQWU\LQJWR
ORVH

0DLQWDLQE\KHDOWK\HDWLQJ
,I,DPWRRKHDY\WKLVDIIHFWVP\PRELLW\

$ZDUHRILPSDFWRQPRELOLW\

ϭϭϴ


%RWKHUHG

+DUGHUWREUHDWKH LI2: 

)HHOXQFRPIRUWDEOH LI2: 
,WU\WRNHHSLWGRZQE\VZLPPLQJWZRKRXUVDZHHNDQGHDWUHJXODUO\,I,RYHUHDWDWDUHVWDXUDQW,FXWGRZQWKH 
7U\WRFRQWURO

([HUFLVH VZLPPLQJ 
QH[WGD\

&RQWUROLQWDNH
,NQRZLWLVEHFDXVH,FDQ WPRYHDERXWRUH[HUFLVHDV,GRQ WKDYHWKHVWUHQJWK,I,GRWU\WRGRVRPHWKLQJ,HQGXS 
'LIILFXOW\H[HUFLVLQJ
VWUHQJWK 
ZRUVHRII

,IWU\HQGXSZRUVHRII

7RRKHDY\






7RRKLJKDQGQHHGVWREHPXFKORZHUDJDLQ




ŽĚĞƐ/ŶǀŝǀŽ͍

,DPYHU\FDUHIXOWRNHHSDFRQWURORQP\ZHLJKWVRDVQRWWRRYHUEXUGHQP\OHJV,IHHOWKDWNJLVDERXWWKHULJKW 
.HHSFDUHIXOFRQWURO
$ZDUHRILPSDFWRQPRELOLW\
ZHLJKWIRUP\KHLJKWDQGLI,JRRYHUWKDW,FXWGRZQRQP\IRRGLQWDNHXQWLOP\ZHLJKWLVNJDJDLQ,KDYHQR 
PRUHWKDQJRIFHUHDOLQWKHPRUQLQJRURQHERLOHGHJJ2QO\RQHVOLFHRIKRPHPDGHEUHDGZLWKDOLWWOHFKHHVH PRWLYDWRU 

9HU\FRQWUROOHGLQWDNH
RUVSUHGIRUOXQFKDQGDSLHFHRIIUXLWDQG,UDUHO\KDYHDSXGGLQJLQWKHHYHQLQJZLWKP\PDLQPHDO,I,GRLWZLOOEH
DVPDOOSRUWLRQRI*UHHN\RXJKXUWZLWKDVPDOOVSRRQIXORIMDPRUKRQH\RUVWHZHGIUXLW

ĂƉƉƌŽĂĐŚ
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ϭϭϵ

, KDYH DFFHSWHG WKH IDFW WKDW , KRYHU DURXQG WKH  VWRQH UHJLRQ   , ZRXOG OLNH WR EH WKLQQHU EXW , GRQ W ZRUU\ 
$FFHSWHG2:

2QO\ZRUU\ZKHQEX\LQJ
DERXWZHLJKWLVVXHVH[FHSWZKHQEX\LQJFORWKHV%XWWKDW VPRUHRIDZRPDQWKLQJ
FORWKHV

:RPDQWKLQJ




















,NQRZLWLVVWRSSLQJPHHQMR\OLIHWRWKHIXOO,ZRXOGOLNHWREHDEOHWRZDONPRUHDQGRUF\FOHZKLFKZRXOGKHOS, P 

VXUHEXWFDQQRWGXHWRWKHSDLQDQGH[KDXVWLRQFDXVHG

8QKDSS\
$ZDUHRILPSDFWRQPRELOLW\
%DGLPSDFWRQOLIHVW\OH
,PSDFWRISDLQIDWLJXH

0RVWXQKDSS\DVLWKDVDGLUHFWHIIHFWRQP\PRELOLW\





%DWWOH

(IIRUWWRFRQWUROZRUWKLW

WULJJHUORVVRIVSRXVH

WULJJHULQZKHHOFKDLU

XVHVHOISURSHO:&WRNHHS
DFWLYLW\XS DJDLQVW*3DGYLFH 

HDWKHDOWKLO\FRQWUROLQWDNH

RYHUZHLJKWIDPLO\EJ

ŽĚĞƐ/ŶǀŝǀŽ͍

,KDYHKDGDFRQVWDQWEDWWOHDV\RXFDQVHHIURPDJHZKHQ,ZHLJKHGRYHUVWRQH,FRQVWDQWO\ZDWFKEXW
VLQFHWKHGHDWKRIP\KXVEDQG\HDUVDJRDQGVLQFHEHLQJLQWKHZKHHOFKDLULKDYHIRXQGLWKDUGWRNHHSDKHDOWK\
ZHLJKW,KDYHUHVLVWHGDQHOHFWULFZKHHOFKDLUVR,FDQDWOHDVWVHOISURSHODOWKRXJKWKLVLVDJDLQVWP\*3ZLVKHV
0\ZHLJKWGRHVIOXFWXDWHDQGLQZLQWHUGRHVJRXS,DPFRQVWDQWO\IUHH]LQJFROGHYHQZLWKFHQWUDOKHDWLQJDQGHDW
PRUH$WWKHPRPHQW,DPHDWLQJYHU\KHDOWKLO\DQGDPORVLQJZHLJKWVORZEXWVXUH,FRPHIURPDQRYHUZLHJKW
IDPLO\WKUHHEURWKHUVDQGDVLVWHUDOOREHVHVRLSULGHP\VHOILQNHHSLQJPRVWRIWKHZHLJKWRII,HDWYHU\OLWWOHDQG
KDYH D WUHDW RI D GHFHQW PHDO RQFH D ZHHN +RZHYHU LW LV ZRUWK LW EHFDXVH , GR IHHO YHU\ KHDOWK\ , GRQ W VXIIHU
FRXJKVFROGVRUDQ\WKLQJOLNHWKDWDQGFRXOGTXRWHWKHIDWFRQWHQWDQGFDORULILFYDOXHRIPRVWWKLQJV$V, PQRZRQ
P\ RZQ , RQO\ EX\ ORZ IDW IRRG , FDQ HDW DQG RQO\ HDW FKLFNHQ RU ILVK QR FKHHVH EXWWHU PDUJ FDNHV ELVFXLWV
QRWKLQJ:KROHPHDOEUHDGSLWWDQRFKLSV>H[HSWIRUDWUHDWORWVDQGORWVRIIUXLWDQGYHJDQGVNLPPHGPLON,
VKRXOGEHOLNHWZLJJ\,HDWWKUHHPHDOVDGD\DQGQRVQDFNVGULQNORDGVRIZDWHUVRZKDWPRUHFDQ,GR

ĂƉƉƌŽĂĐŚ
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XQDEOHWRH[HUFLVHDQGHQMR\IRRG

YHU\VDGDQGPLVHUDEOHHVSHFLDOO\LQKRWZHDWKHU

XQFRPIRUWDEOH

,DPIDUWRRKHDY\EXWFDQ WVKLIWLW























ϭϮϬ

)UXVWUDWHG1RPDWWHUKRZOLWWOH,HDW,GRQRWVHHPWREHDEOHWRORRVHDQ\ZHLJKWLQIDFWDVWLPHJRHVE\,MXVW 
)UXVWUDWHG

,QDELOLW\WRORVHHYHQZKHQ
VHHPWRSXWRQPRUHDQGPRUHZHLJKW,GRUHDOL]HWKDWWKHSUREOHPLVODFNRIPRELOLW\DQG,VKRXOGHDWOHVVDQG
HDWLQJOLWWOH
OHVVEXWKH\\RXRQO\KDYHRQHOLIHDQGLW VVKRUW

0RELOLW\LVSUREOHP

6KRXOGHDWOHVV

,PSDFWRQOLIHTXDOLW\RI
HDWLQJOHVV
7RRKLJK

7RRKLJK







)LQH




















7RRKHDY\
8QDEOHWRORVH

8QDEOHWRH[HUFLVH
8QDEOHWRHQMR\IRRG
0LVHUDEOH
:RUVHLQKRWZHDWKHU
XQFRPIRUWDEOH

KDSS\










/LWWOH,FDQGR






ŽĚĞƐ/ŶǀŝǀŽ͍

7KHUHLVOLWWOHWKDW,DPDEOHWRGRDERXWLW

ĂƉƉƌŽĂĐŚ

,Žǁ ĚŽ ǇŽƵ ĨĞĞů ĂďŽƵƚ ǇŽƵƌ ǁĞŝŐŚƚ͍ &ĞĞůŝŶŐƐ ŽŶ ǁĞŝŐŚƚ ĚŝĨĨŝĐƵůƚŝĞƐ ƐƵĐĐĞƐƐͬĨĂŝůƵƌĞ ĂŝĚƐ




^D
EK









ϭϮϭ


)UXVWUDWHG

6WUXJJOH

&DQWH[HUFLVH

(PEDUUDVVHG

:DQWPRUHVXSSRUWIRU
GLVDEOHGWRH[HUFLVH
'RQRWOLNHEHLQJWKHZHLJKWLDP+DYHYHU\VKRUWEHORZWKHNQHHOLPEV,DPQHYHUVXUHLIWKH PHGLFDORU 
XQKDSS\

&RPPSOLFDWLRQZLWKFR
PHQWDOKHDOWKSUREOHPVDUHEHKLQGP\LQDELOLW\WRORVHZHLJKW
PRUELGLW\
'HPRUDOLVHG+DYHKDGSUREOHPVZLWKP\ZHLJKWVLQFHHDUO\V/RVWRYHUVWRQHWZLFHEXWSXWLWEDFNRQDJDLQ 
)DUWRRKHDY\
'HPRUDOL]HG
)URP EHLQJ DQ XQGHUZHLJKW WHHQDJHU , EHFDPH DQ RYHUZHLJKW DGXOW  , WKLQN IRRG EHFDPH D FRPIRUW IRU PH 
)RRGDVFRPIRUW ZRPHQ" 
:RPHQVHHPWRRYHUHDWIRUYDULRXVUHDVRQV:LWKPH,GLGLWPDLQO\EHFDXVHOLYLQJZLWKDGHIRUPHGERG\LVKDUG 

)RRGDVOHLVXUHDFWLYLW\
3ROLROHIWPHZLWKDFXUYHGVSLQHDQGUHVWULFWHGP\JURZWK 2QDSOHDVDQWHUQRWH,OHDUQWWRFRRN5HDVRQDEO\
HDWLQJRXW 
JRRGDWLWDQG,ILQGJUHDWSOHDVXUHLQHDWLQJRXWWRR,DPIDUWRRKHDY\IRUP\KHLJKW7KHIDWLVEDVLFDOO\DURXQG 
%RG\LPDJHLPSDFW
P\ WUXQN  *HWWLQJ FORWKHV WR ILW LV QRZ YHU\ GLIILFXOW  <RX PXVW EH WKLQNLQJ :K\ WKH KHOO GRHVQ W VKH ORVH WKH GHIRUPHGHYHQLIORVH
ZHLJKW"&HUWDLQO\EHLQJPRUHPRELOHZRXOGKDYHKHOSHGEXWDQRWKHUUHDVRQIRUPHLVVWRQHRUVWRQH, PVWLOO 
/HDUQHGWRFRRN

(IIHFWRQSDUWQHU
GHIRUPHG,WJHWVP\KXVEDQGGRZQ+HLVFRQVWDQWO\DVNLQJPHWRORVHZHLJKWDVKH VIHDUIXOIRUP\KHDOWK

)UXVWUDWHGLWLVVXFKDVWUXJJOHWRPDLQWDLQDKHDOWK\ZHLJKWHVSHFLDOO\DV,FDQQRWGRDORWRISK\VLFDOH[HUFLVH,
DPHPEDUUDVVHGDERXWWKHVKDSHRIP\ERG\GXHWRP\ZHLJKWDQGZLVKWKDWWKHUHZDVPRUHVXSSRUWIRUGLVDEOHG
SHRSOH WR SDUWLFLSDWH LQ VSHFLDOO\ FRQVWUXFWHG H[HUFLVH SODQV ZKLFK WDNH WKH LQGLYLGXDOV SK\VLFDO FDSDELOLWLHV LQWR
DFFRXQW










7RRKHDY\
FDOVWRVWD\VWDEOH
$QQR\LQJWRGLHWIRU\UV
+DWHLW
,PSDFWRQPRELOLW\
&DQWVHHIHHW
&DQWORVHXQOHVVVWDUYH

ŽĚĞƐ/ŶǀŝǀŽ͍

,P VWLOO DVWRQH RYHU ZHLJKW DQG ILQG , KDYH WR OLYH RQ FDORULHV SHU GD\ WRVWD\ VWDEOHLI , JR RYHU WKDW ,JDLQ 
ZHLJKW,IHHO,MXVWORRNDWIRRGDQGWKHZHLJKWJRHVRQ,KDYHEHHQRQDGLHWIRU\HDUVDQGILQGLWPRVWDQQR\LQJ 

+DWHLW,W VUHVWULFWLYHDVLWVORZVPHGRZQ,FDQ WVHHP\IHHWDQG,IHHOPLVHUDEOHDVVKRUWRIVWDUYDWLRQLWZRQ W 

EXGJH





ĂƉƉƌŽĂĐŚ
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0\ZHLJKWLVWKHEDQHRIP\OLIH,W VDFRQVWDQWVWUXJJOH,DOWHUQDWHEHWZHHQEHLQJRQDYHU\UHVWULFWHGUHJLPHDQG
EHLQJPRUHUHOD[HGDERXWP\ZHLJKW+DYLQJDZLGHFLUFOHRIIULHQGVHDWLQJRXWLVZKDW,'2DQGDOWKRXJK,NQRZ,
VKRXOGKDYHWKHVDODGDQGWKHILVK,GRQ WDOZD\VIHHOOLNHKDYLQJWKHVDODGDQGWKHILVK,UHDOLVH, OOQHYHUEH
VWRQHRUHYHQVWRQH, GEHKDSS\WREHVWRQHDQGDVL]H:KHQ,JRWGRZQWRVWRQHOEVLQP\HDUO\
WZHQWLHV,ZDVDVL]HDQGZDVVWLOOLQDVL]HEUD,KDYHDKXJHULEFDJHDQGP\XSSHUERG\GHYHORSHGWR
FRPSHQVDWHIRUP\ZHDNOHJV,NQRZ,ZRXOGORRNULGLFXORXVEHORZVWRQHWKHUHIRUH,DPEHLQJUHDOLVWLFLQP\
ZHLJKW ORVV JRDOV  , NQRZ (;$&7/< ZKDW , KDYH WR GR WR ORVH ZHLJKW  EXW LW V QRW PXFK IXQ  , KDYH WR EH
FRPSOHWHO\REVHVVHGWRORVHZHLJKW$VP\H[HUFLVHWROHUDQFHLVGUDVWLFDOO\UHGXFHGLW VYLUWXDOO\LPSRVVLEOHIRUPH
WR XVH XS WKH FDORULHV , FRQVXPH  HYHQ RQ D KHDOWK\ ORZ IDW GLHW  , KDYH UHVHDUFKHG EDULDWULF VXUJHU\ JDVWULF
EDQGLQJ EXWRIFRXUVH, PQRWZLWKLQWKH1+6FULWHULD %0, DQGGRQ WVHHZK\,VKRXOGSD\ IRUVXUJHU\
ZKLFKRWKHUSHRSOHJHWIUHHIRUEDVLFDOO\HDWLQJWKHPVHOYHVLQWRREOLYLRQ6RIDU, YHPDQDJHGWRDYRLGGLDEHWHV
DQGKLJKEORRGSUHVVXUHEXWWKHUH VDIDPLO\KLVWRU\RIKHDUWGLVHDVH3OXVLI,JRRIIP\OHJVDQGXVHZKHHOVIXOO
WLPH, OOSUREDEO\MXVWJHWELJJHU6RWKDW VKRZ,IHHODERXWP\ZHLJKW







ϭϮϮ
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%DQHRIOLIH

$OWHUQDWHGUHVWULFWLRQDQG
UHOD[LQJ

(DWLQJSDUWRIVRFLDOOLIH

%RG\LPDJHZRXOGORRN
XQEDODQFHGOLJKWHU ODUJHXSSHU
ERG\ 

,GHQWLW\

&DQWH[HUFLVH

:DQWVXUJHU\GRQ¶WPHHW
FULWHULD

1RWPXFKIXQ WRUHGXFH
LQWDNH 

&RQIXVLQJLPDJHYVKHDOWK
UHDVRQVIRUORVLQJ





ŽĚĞƐ/ŶǀŝǀŽ͍



ϭϮϯ

,IHHOYHU\XQFRPIRUWDEOHEHFDXVHLWVHHPVWRDIIHFWP\ZDONLQJ ZLWKRXWEHLQJDEOHWRZDONYHU\IDU,IHHO,DPQRW 

JHWWLQJHQRXJKH[FHUFLVHZKLFKLVNHHSLQJP\ZHLJKWKLJK




8QFRPIRUWDEOH
$ZDUHRILPSDFWRQPRELOLW\
8QDEOHWRH[HUFLVH


)UXVWUDWHG

'HSUHVVHG

+DWHSROLRVKDFNOHG

:HLJKWDVV\PERORISROLR

6XLFLGDO

0RXQWDLQFDQWFRQTXHU

/RZIDWGLHWFRQWUROLQWDNH

8VHGLVWUDFWLRQ

'RQ¶WGLVFXVVGHHSHU
IHHOLQJV

,QWHUQDOYRLFHVD\PXVWGR
PRUH

,PDJHZUWRWKHUSHRSOH¶V

(QMR\VRFLDODVSHFWVRI
HDWLQJ

,PSDFWRIPRELOLW\SDLQ

6SRXVDOVXSSRUW

)HHORWKHUVEODPH XV LI
GRQ¶WH[HUFLVHFRQYHQWLRQDOO\

ŽĚĞƐ/ŶǀŝǀŽ͍

LGRIHHOVXLFLGDODERXWLWDWWLPHV,HDWORZIDWRUJDQLFIRRGDQGWKLQNDERXWHYHU\WKLQJWKDWLHDW,KDGDSHUIRUDWHG
FRORQ\UVDJRDQGKDYHDVWRPDZHOOPDQDJHGEXWLVHHPWREHRQHPDVVRIVFDUVDQGKDFNHGXSERG\KDYLQJ
KDGSROLRKDVDOZD\VOHIWPHIHHOLQJFOXPV\PXVFOHVEXUQDQGGRQ WZRUNZRXOGEHHDV\WRJLYHXSDQGWKLQNRILW
HYHU\GD\EXWKDYHJRRGIDPLO\DQGIULHQGVDQGLQWHUHVWVGLVWUDFWP\VHOIDQGGRQRWGLVFXVVP\GHHSHUIHHOLQJV
IRUWKHPRPHQWMXVWJHWRQZLWKLWP\ODWHVWHIIRUWVDVLKDYHDOLLWOHELJYRLFHLQP\KHDGDOOWKHWLPHWKDWVD\V
PXVWWU\KDUGHUGRPRUHHYHU\RQHVHHPVWRWKLQNLW VP\RXUIDXOWLILZHGRQ WH[HUFLVHLQDFRQYHQWLDOZD\LVWR
DVNP\JSIRUDJ\PUHIHUUDOKHODXJKHGDQGZURWHLWIRUPHRQSUHVFULSWLRQLDZDLWWRKHDUWKHUHLVFRQVLGHUDEOH
GLVVRQDQFH EHWZHHQ P\ IHHOLQJV DQG ZKDW L KHDU IURP SHRSOH  L ZHDU PDNHXS JRRG LQWHUHVWLQJ FORWKHV DQG
MHZHOU\VRPHWKLQNL PORYHO\EHDXWLIXOIXQQ\FOHYHUDQGKDYHDVSLULWHGSHUVRQDODQGSROLWLFDOLGHQWLW\EXWORVLQJ
ZHLJKWLVOLNHDYHUWLFDOPRXQWDLQWKDWLFDQQRWFRQTXHULWMXVWGRHVQ WVKLIWLGRQ WEHOLHYHLQGLHWVMXVWJRRGHDWLQJ
KDELWV HQMR\LQJ IRRG DQG FRPSDQ\ RFFDVLRQDO JODVV RI ZLQH EXW DV LW JHWV PRUH GLIILFXOW DQG SDLQIXO WR PRYH
DURXQGP\IUXVWUDWLRQDQGGHSUHVVLRQLQFUHDVHVDVLIL PEHLQJVPRWKHUHGLIDQWDVLVHWKDWLILZDVOLJKWHULZRXOG
EHDIUHHVSLULWVRWKHUH VQRWHOOLQJWKDWEHLQJWKLQQHUPLJKWFRQILUPHYHQZRUVWIHDUVLGRQ WKDWHP\VHOILQIDFWL
IHHOYHU\YHU\VDGIRUP\VHOILKDWHSROLRDQGWKHIHHOLQJWKDWLDPVKDFNOHGWRLWDQGLWVHPERGLHGLQP\ZHLJKW
ZKLFKLVWKHZD\LWLVEHFDXVHLFDQ WUXQXSPRXQWDLQVP\KXVEDQGDGRUHVPHSK\VLFDOO\DQGLQHYHU\RWKHUZD\
KHWKLQNVZHVKRXOGDFFHSWWKLQJVDVWKH\DUHDQGQRWZDVWHHQHUJ\RQUDJHZHOOLVWLOOUDJH
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ϭϮϰ

$OWKRXJK,KDYHQRWSXWRQPDQ\SRXQGV,KDYHDORWPRUHIDWHVSHFLDOO\URXQGP\ZDLVWDQGKLSV$VP\PXVFOHV
ZHDNHQ,WKLQNWKH\PXVWEHWXUQLQJWRIDW7KHRQO\ZD\WRNHHSFRQWUROLVWREHFDUHIXORIZKDW,HDW$Q\IDWWKDW
JRHVRQZLOOQRWFRPHRIIDJDLQDV,FDQQRWH[HUFLVH,VKRXWDWWKH79ZKHQ\HWDJDLQ,DPWROG,PXVWH[HUFLVH,
ZRXOGORYHWRJRIRUORQJEULVNVZDONVRUWRJRVZLPPLQJDJDLQEXW,DPQRWDEOHWRQRZ,NQRZ,ZRXOGQRWKDYH
WKLVH[WUDIDWLI,FRXOGEHPRUHDFWLYH,WU\WRFRQWUROP\ZHLJKWDV,FDQQRWFDUU\VKRSSLQJVR,FDQQRWDIIRUGWR
JLYHP\EDFNDQGOHJVWKHHTXLYDOHQWRIH[WUDVKRSSLQJWRFDUU\HYHU\GD\2QWKHRWKHUKDQG,WKLQNLWLVPRUH
LPSRUWDQW WKDW , DP KHDOWK\ UDWKHU WKDQ WKLQ VR , ZLOO QRW VWDUYH P\ ERG\ RI WKH QXWULHQWV LW QHHGV , HDW JRRG
QRXULVKLQJIRRGDQGQRMXQNIRRG




)HHOPXVFOHVWXUQLQJWRIDW

&RQWUROLQWDNH

&DQWH[HUFLVH

8SVHWE\PHGLD
HQYLURQPHQWWROGPXVWH[HUFLVH

:DQWWRDYRLGQXWULWLRQDO
GHILFLHQF\

(DWKHDOWKLO\

, $0 '(63(5$7( 72 /26( :(,*+7  35%/(06 :,7+ %5($7+,1* $1' 02%,/,7< 3$57,&8/$5/< 
'HVSHUDWH

,PSDFWRQEUHDWKLQJDQG
/,)7,1*0<6(/))5206($7('326,7,21
PRELOLW\
,QHHGWRORVHOEV

:DQWWRORVH










+DSS\

&DQFRQWUROZHLJKWJDLQV

$ZDUHRIDGDSWDWLRQ
QHHGHGIRUORZHUDFWLYLW\

&DQWXVHH[HUFLVH
DQ\PRUH DVGLVWUDFWLRQIURP
HDWLQJ

%RUHGRPHDWLQJ

:DQWWRDYRLG2:

)HHOPRUHDWWUDFWLYHOLJKWHU
PRWLYDWRU 

)HHOOHVVVWUDLQOLJWKHU
PRWLYDWRU 


ŽĚĞƐ/ŶǀŝǀŽ͍

, ORVW D ORW RI ZHLJKW  \HDUV DJR GHOLEHUDWHO\  DQG IHOW D ORW EHWWHU SK\VLFDOO\ PHQWDOO\ DQG HPRWLRQDOO\ , YH
UHPDLQHGDWEURDGO\WKHVDPHZHLJKWHYHUVLQFHEXWQRWLFH,DPVWDUWLQJWRSXWDELWEDFNRQZKLFK,IHHOTXLWHXSVHW
DERXW2QWKHRWKHUKDQG,IHHOTXLWHFRQILGHQW,FDQVWRSWKHJDLQDQGORVHWKHIHZSRXQGVE\EHLQJDELWPRUH
DZDUHRIWKHFKDQJHV,QHHGWRPDNHWRDOORZIRUP\ORZHUDFWLYLW\OHYHOV,GRILQGLWDELWFKDOOHQJLQJWKRXJKWRQR
ORQJHUKDYHHQMR\DEOHSK\VLFDODFWLYLW\DVDGLVWUDFWLRQIURPHDWLQJDQGWREHVLWWLQJDURXQGZLWKWKHSRVVLELOLW\RI
HDWLQJ IRU UHDVRQV RWKHU WKDQ KXQJHU    0\ SUHVHQW ZHLJKW LV DFWXDOO\ SUREDEO\ ILQH IRU P\ KHLJKW LW V UHDOO\ WKH
OLNHOLKRRGRILWFUHHSLQJXSWKDWGLVWXUEVPH,GRIHHOPRUHDWWUDFWLYHDWDORZHUZHLJKWDVZHOODVNQRZLQJLWSXWV
OHVVVWUDLQRQP\MRLQWV

ĂƉƉƌŽĂĐŚ

,Žǁ ĚŽ ǇŽƵ ĨĞĞů ĂďŽƵƚ ǇŽƵƌ ǁĞŝŐŚƚ͍ &ĞĞůŝŶŐƐ ŽŶ ǁĞŝŐŚƚ ĚŝĨĨŝĐƵůƚŝĞƐ ƐƵĐĐĞƐƐͬĨĂŝůƵƌĞ ĂŝĚƐ



^D
EK





ϭϮϱ




:RXOGOLNHWREHKDOIDVWRQHOLJKWHU+DYHVXIIHUHGZLWKDQRUH[LDLQP\WHHQV



:RXOGOLNHWRORVH
3DVWDQRUH[LD

)UXVWUDWHG
0RQLWRULQWDNH

ŽĚĞƐ/ŶǀŝǀŽ͍

)UXVWUDWHGE\DQDSSDUHQWLQDELOLW\WRVKLIWLW0RQLWRULQJFDORULHVLVDSDLQEXWWKHRQO\ZD\,FDQHYHQNHHSVWDWLF 

QRZDGD\V

ĂƉƉƌŽĂĐŚ

,Žǁ ĚŽ ǇŽƵ ĨĞĞů ĂďŽƵƚ ǇŽƵƌ ǁĞŝŐŚƚ͍ &ĞĞůŝŶŐƐ ŽŶ ǁĞŝŐŚƚ ĚŝĨĨŝĐƵůƚŝĞƐ ƐƵĐĐĞƐƐͬĨĂŝůƵƌĞ ĂŝĚƐ



^D
EK

ͺǤ
     


dŚĞĞǆĐĞůƐƉƌĞĂĚƐŚĞĞƚƵƐĞĚƚŽĐŽĚĞƚŚĞƋƵĂůŝƚĂƚŝǀĞĚĂƚĂŝƐƚŽŽůĂƌŐĞƚŽƉƌŝŶƚŽƵƚŚĞƌĞ͘Ŷ
ĞǆĂŵƉůĞŽĨƚŚĞƚŽƉůĞǀĞůƐŚĞĞƚŝƐŐŝǀĞŶƚŽŝůůƵƐƚƌĂƚĞǁŚĂƚƚŚĞĚŽǁŶůŽĂĚĞĚĚĂƚĂůŽŽŬĞĚ
ůŝŬĞĂŶĚŚŽǁƐŽŵĞŽĨƚŚĞĐŽĚŝŶŐǁĂƐĐĂƌƌŝĞĚŽƵƚ͘
dŚĞĨŽůůŽǁŝŶŐƉĂŐĞƐƐŚŽǁƚŚĞƚŽƉϮϱƌŽǁƐŽĨƚŚĞĞǆĐĞůƐƉƌĞĂĚƐŚĞĞƚ͘dŚĞĨŝƌƐƚĨŝǀĞƉĂŐĞƐ
ĐŽŶƚĂŝŶƚŚĞĐŽůƵŵŶƐŽĨĚĂƚĂĂƐĚŽǁŶůŽĂĚĞĚĨƌŽŵ^ƵƌǀĞǇDŽŶŬĞǇ͕ƚŚĞůĂƐƚƚŚƌĞĞƐŚŽǁ
ƚŚĞ ĐŽůƵŵŶƐ ĐŽŶƚĂŝŶŝŶŐ ƐŽŵĞ ĞǆĂŵƉůĞ ŽĨ ĐŽĚŝŶŐ ŽĨ ƐƵďͲƚŚĞŵĞƐ ĨŽƌ ĞĂĐŚ ƌĞƐƉŽŶĚĞŶƚ
ĂŐĂŝŶƐƚ ƚŽƉŝĐƐ ĂŶĚ ƚŚĞŵĞƐ ŝŶ ƚŚĞ ĐŽůƵŵŶ ŚĞĂĚŝŶŐƐ ƚŽ ĞŶĂďůĞ ĚĂƚĂ ĂŶĂůǇƐŝƐ͘ dŚŝƐ ĂůƐŽ
ƐŚŽǁƐŚŽǁŶƵŵĞƌŝĐĂůƐĐŽƌĞƐǁĞƌĞĂƐƐŝŐŶĞĚĨŽƌƉŽůŝŽĚŝƐĂďŝůŝƚǇ͕ŵŽďŝůŝƚǇ͕ǁĂůŬŝŶŐĂďŝůŝƚǇ
ĂŶĚĂĐƚŝǀŝƚǇ͘



ϭϮϲ




ϭϮϳ



ϭϮϴ



ϭϮϵ



ϭϯϬ



ϭϯϭ



ϭϯϮ



ϭϯϯ



ϭϯϰ







ϭϯϱ



ͻǤ

 Ǣ


1800
non-paralysed

1600

paralysed: mild
1400

paralysed: moderate or severe class

Number of cases

1200
1000
800
600
400
200
0
<1

1-4

5-14

15-24

25-34

35-44

Age group, years

>45



&ŝŐƵƌĞϭ͘^ĞǀĞƌŝƚǇŽĨƉŽůŝŽďǇĂŐĞŽĨĐŽŶƚƌĂĐƚŝŽŶ;ƌĂĚůĞǇΘ'ĂůĞ͕ϭϵϰϴͿ


ͻǤͳǤͳ  
dŚĞŶƵŵďĞƌŽĨĐĂƐĞƐƌĞƉŽƌƚĞĚƉĞĂŬĞĚŝŶƚŚĞŵŝĚƚǁĞŶƚŝĞƚŚĐĞŶƚƵƌǇǁŝƚŚĂƌĂƉŝĚĚĞĐƌĞĂƐĞĨŽůůŽǁŝŶŐƚŚĞ
ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ĞĨĨĞĐƚŝǀĞ ǀĂĐĐŝŶĞƐ ;^ĂůŝƐďƵƌǇ͕ ZĂŵƐĂǇ͕ Θ EŽĂŬĞƐ͕ ϮϬϬϲͿ͘ dŚĞ ĚŝƐĞĂƐĞ ŝƐ ŶŽƚ ǇĞƚ
ĞƌĂĚŝĐĂƚĞĚ ǁŽƌůĚǁŝĚĞ͕ ǁŝƚŚ ϭ ϯϱϮ ĐĂƐĞƐ ǁŽƌůĚǁŝĚĞ ŝŶ ϮϬϭϬ ĂŶĚ Ă ƚƌŝĐŬůĞ ŽĨ ĐĂƐĞƐ ŝŶ ƚŚĞ h< ĞǀĞŶ Ă
ƌĞĐĞŶƚůǇŝŶƚŚĞϭϵϵϬ͛Ɛ
9000
8000

Total poliomyelitis
Total Deaths

Number of notifications

7000
Salk vaccine, 1956

6000
5000
4000
Sabin vaccine, 1962

3000
2000
1000

1920
1922
1924
1926
1928
1930
1932
1934
1936
1938
1940
1942
1944
1946
1948
1950
1952
1954
1956
1958
1960
1962
1964
1966
1968
1970
1972
1974
1976
1978

0

Year





ϭϯϲ




ͳͲǤ 
 ͳͺ







ͳͲǤͳ  



ϭϯϳ




ͳͲǤʹ 

Tests of Normality
Kolmogorov-Smirnova
Statistic

df

Shapiro-Wilk

Sig.

Statistic

df

Sig.

bmi

.136

107

.000

.930

107

.000

polio

.087

107

.047

.982

107

.161

mobility

.313

107

.000

.808

107

.000

walkability

.231

107

.000

.848

107

.000

activity

.245

107

.000

.808

107

.000

methods

.137

107

.000

.933

107

.000



Correlations
bmi
Spearman's bmi
rho

polio

mobility

walkability

activity

methods



Correlation Coefficient

polio

walkability

activity

methods

.007

.103

.249

.238

.245

.

.943

.292

.010

.013

.011

N

107

107

107

107

107

107

Correlation Coefficient

.007

1.000

.342

.291

.190

-.144

Sig. (2-tailed)

.943

.

.000

.000

.024

.089

N

107

141

141

141

141

141

Correlation Coefficient

.103

.342

1.000

.671

.343

-.121

Sig. (2-tailed)

.292

.000

.

.000

.000

.151

Sig. (2-tailed)

N

107

141

141

141

141

141

Correlation Coefficient

.249

.291

.671

1.000

.420

-.053

Sig. (2-tailed)

.010

.000

.000

.

.000

.530

N

107

141

141

141

141

141

Correlation Coefficient

.238

.190

.343

.420

1.000

.221

Sig. (2-tailed)

.013

.024

.000

.000

.

.009

N

107

141

141

141

141

141

Correlation Coefficient

.245

-.144

-.121

-.053

.221

1.000

Sig. (2-tailed)

.011

.089

.151

.530

.009

.

N

107

141

141

141

141

141



ϭϯϴ


mobility

1.000



ͳͳǤ      


 






ϭϯϵ


EсϭϬ͕ Ăůů ĨĞŵĂůĞ ĚƵĞ
ƚŽ ůĂĐŬ ŽĨ ŵĂůĞ
ǀŽůƵŶƚĞĞƌƐ
ϰϰнͬͲϭϮǇƌƐ
ZĞĐƌƵŝƚĞĚ ǀŝĂ ĂĚǀĞƌƚƐ
ďƵƚ ŵŽƐƚůǇ ĚŝƌĞĐƚůǇ ďǇ
ƌĞƐĞĂƌĐŚĞƌƐ

EсϭϬĨĞŵĂůĞ
ϮϲͲϱϴǇƌƐ͕ƌĞĐƌƵŝƚĞĚǀŝĂ
ƐƵƌǀĞǇ ŽĨ Ă ƐůŝŵŵŝŶŐ
ŽƌŐĂŶŝƐĂƚŝŽŶ

YƵĂůŝƚĂƚŝǀĞ ŝŶƚĞƌǀŝĞǁƐ
ƚŽ ƐƚƵĚǇ ƉĞƌĐĞƉƚŝŽŶƐ ŽĨ
ƉĞŽƉůĞ ǁŚŽ ŚĂǀĞ
ŵĂŝŶƚĂŝŶĞĚ х ϭϬй
ǁĞŝŐŚƚůŽƐƐĨŽƌхϭǇƌ
dŚĞŵĂƚŝĐĂŶĂůǇƐŝƐ

YƵĂůŝƚĂƚŝǀĞ ŝŶƚĞƌǀŝĞǁƐ
ƚŽ ƐƚƵĚǇ ŝĚĞŶƚŝƚǇ ƐŚŝĨƚ
ĨŽůůŽǁŝŶŐǁĞŝŐŚƚůŽƐƐ
dŚĞŵĂƚŝĐĂŶĂůǇƐŝƐ



Eсϴ͕ĂůůŵĂůĞ
ϯϯͲϱϳǇƌƐŽůĚ
ϲƌĞĐƌƵŝƚĞĚǀŝĂ>ŽŶĚŽŶ
ƐůŝŵŵŝŶŐĐůƵďƐ

YƵĂůŝƚĂƚŝǀĞ ŝŶƚĞƌǀŝĞǁƐ
ƚŽ ƐƚƵĚǇ ŵĂůĞ ƐůŝŵŵĞƌƐ
ƉĞƌƐƉĞĐƚŝǀĞƐŽŶĚŝĞƚŝŶŐ
ŝƐĐŽƵƌƐĞ ĂŶĂůǇƐŝƐ ĂŶĚ
ŐƌŽƵŶĚĞĚƚŚĞŽƌǇ

ƐƵďũĞĐƚƐ
EсϮϬ͕ ϭϱ ĨĞŵĂůĞ͕ ϱ
ŵĂůĞ
ϯϱͲϲϰǇƌƐŽůĚ͕^ĐŽƚůĂŶĚ
ZĞĐƌƵŝƚĞĚďǇŝŶǀŝƚĂƚŝŽŶ
Žƌ ƉŽƐƚĞƌƐ Ăƚ Ă
ƵŶŝǀĞƌƐŝƚǇ
YƵĂůŝƚĂƚŝǀĞ ŝŶƚĞƌǀŝĞǁƐ Eсϭϭ͕ĂůůĨĞŵĂůĞ
ƚŽ
ƐƚƵĚǇ
ĨĞŵĂůĞ ϮϴͲϳϮǇƌƐŽůĚ
ƐůŝŵŵĞƌƐ ƉĞƌƐƉĞĐƚŝǀĞƐ ZĞĐƌƵŝƚĞĚ ĨƌŽŵ ĂƐƚ
ŽĨǁĞŝŐŚƚŐĂŝŶĐĂƵƐĞƐ
DŝĚůĂŶĚƐ
ƐůŝŵŵŝŶŐ
dŚĞŵĂƚŝĐĂŶĂůǇƐŝƐ
ĐůƵďƐ

ƐƚƵĚǇ
YƵĂůŝƚĂƚŝǀĞ ŝŶƚĞƌǀŝĞǁƐ
ƚŽ ƐƚƵĚǇ ĞǆƉĞƌŝĞŶĐĞƐ
ǁŝƚŚ ǁĞŝŐŚƚ ĐŽŶƚƌŽů
ŽǀĞƌůŝĨĞƐƉĂŶ
dŚĞŵĂƚŝĐĂŶĂůǇƐŝƐ

ϭϰϬ

<ĞǇŐĞŶĞƌĂůĨŝŶĚŝŶŐƐŽĨƌĞůĞǀĂŶĐĞ
ĞĨŝŶĞĚůŝĨĞƚŝŵĞǁĞŝŐŚƚŵĂŝŶƚĂŝŶĞƌƐ͕ĂĐƚŝǀĞǁĞŝŐŚƚŵĂŝŶƚĂŝŶĞƌƐĂŶĚǁĞŝŐŚƚŐĂŝŶĞƌƐ
/ĚĞŶƚŝĨŝĞĚĂƐƚĂŐĞĚĂƉƉƌŽĂĐŚƵƐĞĚďǇƐƵĐĐĞƐƐĨƵůǁĞŝŐŚƚŵĂŝŶƚĂŝŶĞƌƐͲŵŽŶŝƚŽƌŝŶŐ͕ĚĞĨŝŶĞĚǁĞŝŐŚƚŐŽĂů
ŽƌďĂŶĚ͕ĚĞĨŝŶĞĚƚƌŝŐŐĞƌƉŽŝŶƚĨŽƌƚĂŬŝŶŐĂĐƚŝŽŶ͕ĂĐƚŝŶŐƋƵŝĐŬůǇǁŝƚŚƌĂŶŐĞŽĨĐŽƉŝŶŐƐƚƌĂƚĞŐŝĞƐ
tĞŝŐŚƚ ŐĂŝŶĞƌƐ ŚĂĚ ĞŵŽƚŝŽŶĂů ƌĞĂĐƚŝŽŶ ƚŽ ǁĞŝŐŚƚ͕ ƉŽŽƌůǇ ĚĞĨŝŶĞĚ ŐŽĂůƐ͕ ƚĂŬŝŶŐ ĂĐƚŝŽŶ ǁĂƐ ŵŽŽĚ
ĚĞƉĞŶĚĂŶƚ͕ĚŝƐůŝŬĞĚŽƌĚŝĚŶ͛ƚƵƐĞĞǆĞƌĐŝƐĞ͕ǁĞŝŐŚƚůŽƐƐǁĂƐƐĞƉĂƌĂƚĞĨƌŽŵƵƐƵĂůůŝĨĞ
&ŽĐƵƐĞƐŽŶŚŽǁǁĞŝŐŚƚůŽƐƐŝŶƚĞƌǀĞŶƚŝŽŶŝƐďƵŝůƚŝŶƚŽĚĂŝůǇůŝĨĞ͕ŶŽƚŽŶĚĞƚĂŝůŽĨǁĞŝŐŚƚůŽƐƐŵĞƚŚŽĚ͘
DĂŝŶ ďĞůŝĞĨƐ ǁĞƌĞ ƚŚĂƚ ďĞŚĂǀŝŽƵƌƐ ĐĂƵƐĞĚ ǁĞŝŐŚƚ ŐĂŝŶ ŝŶĐůƵĚŝŶŐ ŚĂďŝƚƐ͕ ůŝĨĞ ƚƌŝŐŐĞƌƐ ǁŚĞƌĞ ĨŽŽĚ
ƉƌŽǀŝĚĞĚ ĐŽŵĨŽƌƚ͕ ĐŚŝůĚŚŽŽĚ ĞǆƉĞƌŝĞŶĐĞ ŽĨ ĨŽŽĚ ĂŶĚ ĂƚƚĂĐŚĞĚ ŵĞĂŶŝŶŐƐ͕ ƵƐĞ ŽĨ ĨŽŽĚ ƚŽ ĚĞĂů ǁŝƚŚ
ŝŶƚĞƌŶĂůĞŵŽƚŝŽŶƐ;ĞŵŽƚŝŽŶƐĞǆƉƌĞƐƐĞĚĂƐŚƵŶŐĞƌͿ
DŽƚŝǀĂƚĞĚ ďǇ ƌĞƐĞĂƌĐŚ ŽŶ ŚŽǁ ǁĞŝŐŚƚ ůŽƐƐ ŝƐ ĂĨĨĞĐƚĞĚ ďǇ ƚŚĞ ƐƵďũĞĐƚƐ ďĞůŝĞĨ ŽŶ ǁŚĂƚ ĐĂƵƐĞĚ ƚŚĞ
ǁĞŝŐŚƚŐĂŝŶ͕ĨŽƌĞǆĂŵƉůĞ͕ďĞůŝĞĨŝŶĂƉŚǇƐŝĐĂůŽƌŵĞĚŝĐĂůĐĂƵƐĞƌĞƐƵůƚĞĚŝŶƉŽŽƌĞƌǁĞŝŐŚƚŵĂŶĂŐĞŵĞŶƚ
;ƌĞůĞǀĂŶƚƚŽƉŽůŝŽ͍ͿͲƉŽƐƐŝďůĞƵƐĞŝŶĚĞǀĞůŽƉŝŶŐƚƌĞĂƚŵĞŶƚƐ
dǁŽĐĂƚĞŐŽƌŝĞƐĞŵĞƌŐĞĚĨƌŽŵƚŚĞƐƚƵĚǇ͗ůĞŐŝƚŝŵĂĐǇŝŶƚŚĂƚƐƵďũĞĐƚƐǀŝĞǁĞĚƚŚĂƚŵĞŶĚŝĞƚĞĚĨŽƌŵŽƌĞ
ůĞŐŝƚŝŵĂƚĞŵŽƚŝǀĞƐƐƵĐŚĂƐŵĞĚŝĐĂůƌĞĂƐŽŶƐĐŽŵƉĂƌĞĚƚŽǁŽŵĞŶ͕ĂŶĚƐƵƉƉŽƌƚĞĚƵƐŝŶŐƐĞŶƐŝďůĞĚŝĞƚƐ
ďĂƐĞĚŽŶŚĞĂůƚŚǇĞĂƚŝŶŐƌĂƚŚĞƌƚŚĂŶ͚ĐƌĂƐŚĚŝĞƚƐ͛͘
ůƐŽ ƐƵƉƉŽƌƚ͕ ŵŽƐƚ ƐƵďũĞĐƚƐ ƌĞĨĞƌƌĞĚ ƚŽ ĞŵŽƚŝŽŶĂů ƐƵƉƉŽƌƚ ĨƌŽŵ ƚŚĞŝƌ ƉĂƌƚŶĞƌƐ ĂŶĚ ĨƌŝĞŶĚƐ ƚŚŽƵŐŚ
ǁŝƚŚƐŽŵĞƌĞĨĞƌĞŶĐĞƚŽƌĞƐƉŽŶƐŝďŝůŝƚǇĨŽƌĚŝĞƚŝŶŐ͚ŚĂŶĚĞĚŽǀĞƌƚŽƚŚĞŝƌƉĂƌƚŶĞƌƐ͛
dŚĞƉĂƉĞƌĂůƐŽĚŝƐĐƵƐƐĞĚƌĞƐĞĂƌĐŚŽŶŵĂůĞďŽĚǇŝŵĂŐĞǁŝƚŚƉƌĞƐƐƵƌĞƚŽůŽŽŬďŝŐŐĞƌ͕ŵŽƌĞŵƵƐĐƵůĂƌ
DŽƐƚƐƵďũĞĐƚƐǁĞƌĞŵŽƚŝǀĂƚĞĚďǇŚĞĂůƚŚƌĞĂƐŽŶƐ;ĐĨŵĞŶƐǀŝĞǁͿ͕ŚĂĚƚƌŝĞĚŵĂŶǇĂƉƉƌŽĂĐŚĞƐĂŶĚůŽƐƚ
ǁĞŝŐŚƚďƵƚƌĞŐĂŝŶĞĚ͘<ĞǇƌĞĂůŝǌĂƚŝŽŶǁĂƐŶĞĞĚĨŽƌĂƉĞƌŵĂŶĞŶƚůŝĨĞƐƚǇůĞĐŚĂŶŐĞŝŶǀŽůǀŝŶŐŶŽƚďĂŶŶŝŶŐ
ĨŽŽĚƐ͕ůŝǀŝŶŐďǇĂƐĞƚŽĨƌƵůĞƐŽƌďŽƵŶĚĂƌŝĞƐ͕ůŝƐƚĞŶŝŶŐƚŽƚŚĞŝƌďŽĚŝĞƐ͕ŵŽŶŝƚŽƌŝŶŐ͕ĂĐĐĞƉƚŝŶŐůĂƉƐĞƐďƵƚ
ƌĞĂĐƚŝŶŐƋƵŝĐŬůǇƚŽƌĞĨŽĐƵƐ͘^ĂŵĞĂƐĐŚĂŵďĞƌƐůŝƐƚŶŝƐƐƵĞŝŶƚŚĞŵĂŝŶƚĞŶĂŶĐĞƉŚĂƐĞǁĂƐƚŚĞůĂĐŬŽĨ
͚ƉŽƐŝƚŝǀĞ ƌĞŝŶĨŽƌĐĞŵĞŶƚ͛ ĨƌŽŵ ǀŝƐŝďůĞ ǁĞŝŐŚƚ ůŽƐƐ ĂŶĚ ƉŽƐŝƚŝǀĞ ĐŽŵŵĞŶƚƐ ĨƌŽŵ ŽƚŚĞƌƐ ĞǀĞŶ ƚŚŽƵŐŚ
ƐŝŐŶŝĨŝĐĂŶƚĞĨĨŽƌƚǁĂƐƌĞƋƵŝƌĞĚ͘dŚŝƐǁĂƐĐŽŵƉĞŶƐĂƚĞĚďǇŶĞǁƌŽůĞƐŽƌŐŽĂůƐƐƵĐŚĂƐƌŽůĞŵŽĚĞůŝŶŐĨŽƌ
ŽƚŚĞƌƐŽƌĞǆĞƌĐŝƐĞŐŽĂůƐ;ĐĨŶĞǁŝĚĞŶƚŝƚǇͿ͘ƵƚŽŶŽŵŽƵƐŵŽƚŝǀĂƚŝŽŶĂŶĚŝŶĐƌĞĂƐĞĚĂĐƚŝǀŝƚǇǁĞƌĞĐŝƚĞĚ
ĂƐŝŵƉŽƌƚĂŶƚ
dŚĞƐƚƵĚǇƌĞƐƵůƚĞĚŝŶƚǁŽƚŚĞŵĞƐ͗ĂƌĞƐƚƌŝĐƚĞĚƐĞůĨďĞĨŽƌĞǁĞŝŐŚƚůŽƐƐǁŝƚŚĂǁĞŝŐŚƚĐĞŶƚĞƌĞĚŝĚĞŶƚŝƚǇ
ǁŝƚŚĨŽŽĚĂƐĂŶĞŵŽƚŝŽŶĂůƌĞŐƵůĂƚŝŽŶƚŽŽů;ĨĂƚсƵŐůǇсŶĞŐĂƚŝǀĞŵŽŽĚͿĂŶĚĂ͚ůŝďĞƌĂƚĞĚ͛ƐĞůĨǁŝƚŚƉŽƐŝƚŝǀĞ
ƐĞůĨͲŝŵĂŐĞ͕ĨůĞǆŝďůĞĚŝĞƚĂƌǇŚĂďŝƚƐĂŶĚĂ ďƌŽĂĚĞƌƐĞůĨͲŝĚĞŶƚŝƚǇ͘^ƵĐĐĞƐƐƌĞƋƵŝƌĞĚĂĐŚĂŶŐĞĨƌŽŵƐŚŽƌƚ
ƚĞƌŵĚŝĞƚƚŽůŽŶŐͲƚĞƌŵůŝĨĞƐƚǇůĞĐŚĂŶŐĞ͘dŚĞƚƌĂŶƐŝƚŝŽŶǁĂƐ͚ƌĞŝŶĨŽƌĐĞĚďǇďĞŶĞĨŝƚƐŽĨǁĞŝŐŚƚůŽƐƐ͛ĐĨ
ƉŽůŝŽƐƚŝůůďĞŝŶŐĚĞĨŽƌŵĞĚĐŽŵŵĞŶƚ

Θ

Θ

;ƉŝƉŚĂŶŝŽƵ Θ
KŐĚĞŶ͕ϮϬϭϬͿ

;,ŝŶĚůĞ
ĂƌƉĞŶƚĞƌ͕
ϮϬϭϭͿ

;ĚĞ ^ŽƵǌĂ Θ
ŝĐůŝƚŝƌĂ͕ϮϬϬϱͿ

;^ĂǁŬŝůů͕
^ƉĂƌŬĞƐ͕
Θ
ƌŽǁŶ͕ϮϬϭϮͿ

ƌĞĨĞƌĞŶĐĞ
;ŚĂŵďĞƌƐ
^ǁĂŶƐŽŶ͕
ϮϬϭϮͿ

