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Appendix B

Measurement
protocols

Height and weight measurement

Recording ambient air temperature

Blood pressure measurement

Measurement of waist and hip circumferences
Blood sample

Saliva sample collection

Urine sample collection
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Appendix C

Glossary

Acute sickness

Age standardisation

Albumin

Albuminaria

Anthropometric
measurements

Arithmetic mean

Blood analytes

Blood pressure

This glossary explains terms used in the report; some definitions are
also given in relevant chapters.

Anillness or injury which caused the participant to cut down on any of
the things he or she usually does about the house, at work or school or
in his or her free time in the two weeks before the interview.

Age standardisation has been used in order to enable different groups
to be compared after adjusting for the effects of any differences in their
age distributions.

When different sub-groups are compared in respect of a variable on
which age has an important influence, any differences in age
distributions between these sub-groups are likely to affect the
observed differences in the proportions of interest.

Age standardisation was carried out for adults aged 16 and over, using
the direct standardisation method. The standard population to which
the age distribution of sub groups was adjusted was the mid-year 2008
population estimates for England. All age standardisation has been
undertaken separately within each sex.

Age standardisation was carried out using the age-groups: 16-24, 25-
34, 35-44, 45-54, 55-64, 65-74 and 75 and over.

This is excreted in urine and is used to measure kidney function. See
also Urine, Creatinine, Sodium, Potassium

The presence of albumin in the urine is measured using the
albumin:creatinine ratio. This correlates well with 24-hour urinary
albumin excretion. Normal values are up to 2.5mg/mmol in men and up
to 3.5mg/mmol in women. Abnormal levels are split into two groups.
Microalbuminuria is defined as small, though raised, excretion of
albumin (greater than 2.5 to 30mg/mmol in men and greater than 3.5 to
30mg/mmol in women). Macroalbuminuria is defined as more than
30mg/mmol (in either sex).

See Body mass index (BMI), Waist circumference

See Mean

See Cholesterol (total and HDL), high sensitivity C-reactive protein,
Serum creatinine, Fibrinogen, Ferritin, Haemoglobin and Glycated
Haemoglobin

Systolic (SBP) and diastolic (DBP) blood pressure was measured in
participants aged 16 and over in 2009 using a standard method, and in
some years children aged 5-15 are also measured (see Appendix B for
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Cholesterol
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Chronic kidney
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measurement protocol). In adults, hypertension is defined in this survey
as SBP at least 140mmHg or DBP at least 90mmHg or on drugs
prescribed to control hypertension. See also Diastolic blood
pressure, Systolic blood pressure

Weight in kilograms divided by the square of height in metres.
Adults (aged 16 and over) can be classified into the following BMI

groups:
BMI (kg/m?) Description
Less than 18.5 Underweight

18.5tolessthan25 Normal

25to less than 30 Overweight

30 or more Obese

40 or more Morbidly obese

In children, although the BMI calculation method is the same, there are
no fixed BMI cut-off points defining overweight and obesity. Instead,
overweight and obesity may be defined using several other methods,
including age and sex specific BMI cut-off points or BMI percentile cut-
offs based on reference populations. In this report, overweight and
obesity prevalence for children have been estimated using the 85th and
95th BMI percentiles of the 1990 UK reference curves as cut-offs
respectively for overweight and obesity

See high sensitivity C-reactive protein

Cholesterol is a fat-like substance (lipid) that is present in cell
membranes and is a precursor of bile acids and steroid hormones.
Cholesterol is essential for the body in small amounts. It is made in the
liver and some is obtained from the diet. Serum total cholesterol
concentration is positively associated with the risk of coronary heart
disease (CHD). In the 2009 HSE, raised total cholesterol has been
defined as at or above 5.0 mmol/I.

In a normal individual, high density lipoprotein (HDL) constitutes
approximately 20-30% of serum total cholesterol. HDL-cholesterol
carries cholesterol away from the arteries back to the liver and is
considered to be beneficial or ‘good’ cholesterol. Studies have
demonstrated a strong direct relationship between coronary heart
disease and low HDL-cholesterol. In the 2009 HSE, HDL-cholesterol is
defined as low at a level of less than 1.0 mmol/I.

Persistent kidney damage. See eGFR, albuminaria

Cotinine is a metabolite of nicotine. It is one of several biological
markers that are indicators of smoking. In this survey, it was measured
in saliva. It has a half-life in the body of between 16 and 20 hours,
which means that it will detect regular smoking (or other tobacco use
such as chewing) but may not detect occasional use if the last
occasion was several days ago. Anyone with a salivary cotinine level of
15 nanograms per millilitre or more is highly likely to be a tobacco user.

This is excreted in urine. Unlike sodium and potassium, the quantity of
creatinine excreted is relatively stable over time. Therefore in the
analysis of urinary salt, the ratio of sodium to creatinine and of
potassium to creatinine are analysed as proxy measures for dietary
sodium and potassium. Similarly, the albumin:creatinine ratio is used to
assess kidney function. See also Urine, Albumin, Sodium,
Potassium, Serum creatinine
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Diastolic blood
pressure

Equivalised
household income

When measuring blood pressure the diastolic arterial pressure
is the lowest pressure at the resting phase of the cardiac cycle. See
also Blood pressure, Systolic blood pressure

Income was not included in the Health Survey series until 1997.

Making precise estimates of household income, as is done for example
in the Family Resources Survey, requires far more interview time than
was available in the Health Survey. Household income was thus
established by means of a card (see Appendix A) on which banded
incomes were presented. Information was obtained from the
household reference person (HRP) or their partner. Initially they were
asked to state their own (HRP and partner) aggregate gross income,
and were then asked to estimate the total household income including
that of any other persons in the household. Household income can be
used as an analysis variable, but there is interest in using measures of
equivalised income that adjust income to take account of the number
of persons in the household. Methods of doing this vary in detail: the
starting point is usually an exact estimate of net income, rather than the
banded estimate of gross income obtained in the Health Survey. The
method used in the present report was as follows. It utilises the widely
used McClemens scoring system, described below.

1. A score was allocated to each household member, and these were
added together to produce an overall household McClemens score.
Household members were given scores as follows.

First adult (HRP) 0.61
Spouse/partner of HRP  0.39
Other second adult 0.46
Third adult 0.42
Subsequent adults 0.36
Dependant aged 0-1 0.09
Dependant aged 2-4 0.18
Dependant aged 5-7 0.21
Dependant aged 8-10  0.23
Dependant aged 11-12 0.25
Dependant aged 13-15 0.27
Dependant aged 16+  0.36

2. The equivalised income was derived as the annual household
income divided by the McClemens score.

3. This equivalised annual household income was attributed to all
members of the household, including children.

4. Households were ranked by equivalised income, and quintiles g1 -
g5 were identified. Because income was obtained in banded form,
there were clumps of households with the same income spanning
the quintiles. It was decided not to split clumps but to define the
quintiles as ‘households with equivalised income up to q1’, ‘over g1
up to g2’ etc.

5. Allindividuals in each household were allocated to the equivalised
household income quintile to which their household had been
allocated.

Insofar as the mean number of persons per household may vary
between quintiles, the numbers in the quintiles will be unequal.
Inequalities in numbers are also introduced by the clumping referred to
above, and by the fact that in any sub-group analysed the
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proportionate distribution across quintiles will differ from that of the
total sample.

Reference: McClemens D. Equivalence scales for children. Journal of Public
Economics 1977; 8: 191-210.

A classification of chronic kidney disease (CKD) was first developed by
the Kidney Disease Outcome Quality Initiative (KDOQI) in 2002, based
on markers of kidney damage such as blood or protein in the urine and
assessment of the filtration function of the kidney (the glomerular
filtration rate, GFR). Until the 1990s, routine assessment of filtration
relied on the serum creatinine level, creatinine being a metabolic
product of protein breakdown filtered by the kidneys. New prediction
equations estimate the glomerular filtration rate (¢GFR) by taking into
account factors associated with creatinine production such as age, sex
and ethnic group.

Ferritin is the main form in which iron is stored in the liver, spleen and
bone marrow. A small fraction of ferritin circulates in the bloodstream
and this fraction correlates with body iron status.

Fibrinogen is a soluble protein involved in the blood clotting
mechanism. Prospective population studies have established that
fibrinogen is an independent predictor for ischaemic heart disease and
stroke. See also Ischaemic heart disease

Reference: Maresca G, Di Blasio A, Marchioli R, Di Minno G. Measuring plasma
fibrinogen to predict stroke and myocardial infarction. Arterioscler Thromb Vasc Biol
1999;19:1368-1377.

A measure of the central tendency of a dataset (the mean of n numbers
expressed as the n-th root of their product) that minimises the effects
of extreme values.

The General Health Questionnaire (GHQ12) is a scale designed to
detect possible psychiatric morbidity in the general population, and
was administered to participants aged 13 and over. The questionnaire
concentrates on the broader components of psychological morbidity
and consists of twelve items measuring general levels of happiness;
depression and anxiety; sleep disturbance; and ability to cope over the
last few weeks. The twelve items are rated on a four-point response
scale, where a score of 0 is given to responses such as that the
symptom is present ‘not at all’ or ‘no more than usual’ and a score of 1
is given to responses such as ‘rather more than usual’ or ‘much more
than usual’. A GHQ12 score of 4 or more is referred to as a ‘high
GHQ12 score’, indicating probable psychological disturbance or
mental ill health.

Reference: Goldberg D, Williams PA. User’s Guide to the General Health
Questionnaire. NFER-NELSON, 1988.

The percentage of glycated haemoglobin is the percentage of
haemoglobin in the circulation to which glucose is bound. Glycated
haemoglobin (HbA,) concentration is an indicator of average blood
glucose concentration over the previous three months and is therefore
used to assess glycaemic control in people with diabetes. It has also
been suggested as a diagnostic or screening tool for diabetes. Diabetic
patients with elevated glycated haemoglobin are at increased risk of
microvascular events (complications from diseased small blood
vessels, such as eye and kidney problems) and macrovascular events
(complications from diseased arteries, such as coronary heart disease
including angina, heart attacks and heart failure). In this report raised
glycated haemoglobin has been taken as 6.5% or above.
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Government Office
Region

Haemoglobin

High blood pressure

High sensitivity
C-reactive Protein
(hsCRP)

Household

Household
Reference Person

Hypertension
Income

Index of Multiple
Deprivation

Ischaemic heart
disease

Logistic regression

Government Office Region (GOR) is a key classification system used
for regional statistics; it was used as the regional base for sampling and
weighting in 2009. There are nine Government Office Regions in
England: North East, North West, Yorkshire and the Humber, East
Midlands, West Midlands, East of England, London, South East and
South West. The nine category system has been used since 1998;
however, GOR boundaries may change from year to year as they reflect
administrative boundaries.

The iron-containing molecule in red blood cells. Low haemoglobin
(anaemia) is most commonly caused by iron deficiency or chronic
disease.

See Blood pressure

Measured in blood samples, this is a marker for inflammation and may
be associated with risk of heart disease. Small amounts are found in
the blood but when inflammation is present, levels rise.

A household is defined as one person or a group of people who have
the accommodation as their only or main residence and who either
share at least one meal a day or share the living accommodation.

The household reference person (HRP) is defined as the householder (a
person in whose name the property is owned or rented); if there is more
than one such person in a household, it is defined as the person with
the highest income. If there is more than one householder with equal
income, then the household reference person is the oldest.

See Blood pressure
See Equivalised household income

The Index of Multiple Deprivation 2007 (IMD) provides a measure of
area deprivation, with deprivation based on measures in seven
domains, namely income, employment, health deprivation and
disability, education, skills and training, barriers to housing and
services, crime and living environment. Within each domain, data are
collected from a variety of sources.

For example, health deprivation is assessed on the basis of measures
such as the years of potential life lost and emergency admissions to
hospital for 32,482 Super Output Areas (SOAs) in England. SOAs are
ranked on the basis of deprivation from 1 (most deprived) to 32,482
(least deprived). In the Health Survey, deprivation quintiles are used to
reflect broad categories of deprivation.

Also called coronary heart disease (CHD) or coronary artery disease
(CAD). IHD includes myocardial infarction (heart attacks) and angina
(chest pain on exertion due to inadequate blood flow to the heart
muscle).

Logistic regression was used to investigate the effect of two or more
independent or predictor variables on a two-category (binary) outcome
variable. The independent variables can be continuous or categorical
(grouped) variables. The parameter estimates from a logistic regression
model for each independent variable give an estimate of the effect of
that variable on the outcome variable, adjusted for all other
independent variables in the model.

Logistic regression models the log ‘odds’ of a binary outcome variable.
The ‘odds’ of an outcome is the ratio of the probability of its occurring
to the probability of its not occurring. The parameter estimates
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obtained from a logistic regression model have been presented as
odds ratios for ease of interpretation.

For continuous independent variables, the odds ratio gives the change
in the odds of the outcome occurring for a one unit change in the value
of the predictor variable.

Parameter estimates for categorical independent variables have been
presented as follows. One category of the categorical variable has
been selected as a baseline or reference category, with all other
categories compared with it. Therefore there is no parameter estimate
for the reference category; odds ratios for all other categories are the
ratio of the odds of the outcome occurring between each category and
the reference category, adjusted for all other variables in the model.

The statistical significance of independent variables in models was
assessed by the likelihood ratio test and its associated p value. 95%
confidence intervals were also calculated for the odds ratios. These
can be interpreted as meaning that there is a 95% chance that the
given interval for the sample will contain the true population parameter
of interest. In logistic regression a 95% confidence interval which does
not include 1.0 indicates the given parameter estimate is statistically
significant.

Longstanding iliness is defined as an iliness, disability or infirmity that
has troubled the participant over a period of time or is likely to affect
them over a period of time. Longstanding ilinesses were coded into
categories defined in the International Classification of Diseases (ICD
10), but it should be noted that the ICD is used mostly to classify
conditions according to the cause, whereas HSE classifies according
to the reported symptoms. A longstanding illness is defined as limiting
if the participant reports that it limits their activities in any way.

See Albuminaria

Means in this report are arithmetic means (the sum of the values for
cases divided by the number of cases) unless stated otherwise.

The value of a distribution which divides it into two equal parts such
that half the cases have values below the median and half the cases
have values above the median.

See Albuminaria
See Body mass index

The National Statistics Socio-economic Classification (NS-SEC) was
introduced from April 2001, and replaced Social Class based on
occupation and Socio-economic Groups (SEG). NS-SEC is a social
classification system that attempts to classify groups on the basis of
employment relations, based on characteristics such as career
prospects, autonomy, mode of payment and period of notice. Full
details can be found in ‘The National Statistics Socio-economic
Classification User Manual 2002°, ONS 2002.

There are fourteen operational categories representing different groups
of occupations (see below) and a further three ‘residual’ categories.
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Descriptive definition NS-SEC

Categories
Large employers and higher managerial occupations L1, L2
Higher professional occupations L3
Lower managerial and professional occupations L4,L5,L6
Intermediate occupations L7
Small employers and own account workers L8, L9
Lower supervisory and technical occupations L10, L11
Semi-routine occupations L12
Routine occupations L13
Never worked and long-term unemployed L14

The three residual categories: L15 (full time students); L16 (occupation
not stated or inadequately described) and L17 (not classifiable for other
reasons) are excluded when the classification is collapsed into its
analytical classes.

The categories can be further grouped into:

Managerial and professional occupations L1-L6
Intermediate occupations L7-L9
Routine and manual occupations L10-L13

This results in the exclusion of those who have never worked and the
long term unemployed, in addition to the groups mentioned above.

The main differences between NS-SEC and SEG that users need to be

aware of are:

e The introduction of SOC2000 which includes various new
technology occupations not previously defined in SOC90,

¢ Definitional variations in employment status in particular with
reference to the term ‘supervisor’,

e The inclusion of armed forces personnel in the appropriate
occupation group,

e The separate classification of full-time students, whether or not they
have been or are presently in paid employment, and

e The separate classification of long term unemployed who previously
were classified by their most recent occupation.

This change has resulted in a discontinuity in time series data. The
operational categories of NS-SEC can be aggregated to produce an
approximated version of the previous Socio-economic Group. These
approximations have been shown to achieve an overall continuity level
of 87%.

The Health Survey for England generally uses the five category system
(when sample sizes allow) of NS-SEC in which respondents are
classified as managerial and professional, intermediate, small
employers and own account workers, lower supervisory and technical,
and semi-routine and routine occupations. In analyses presented in
this report it is the NS-SEC of the household reference person which is
used.

Obesity See Body mass index
Odds ratio See Logistic regression
Overweight See Body mass index
Percentile The value of a distribution which partitions the cases into groups of a
specified size. For example, the 20th percentile is the value of the
distribution where 20 percent of the cases have values below the 20th
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percentile and 80 percent have values above it. The 50th percentile is
the median.

A personal care plan is a written agreement between a patient and their
health professional about the care and support required to manage a
long term condition. The plans enable people to manage the treatment
of their illness and the services they receive by creating a personalised
package of care. Personal care plans are initially developed and agreed
with a health care professional, and are then reviewed annually to
ensure that they still meet the requirements of the patient.

The intake of potassium (K) can be estimated by measuring urinary
excretion. This was analysed in the 2009 HSE using a spot urine
sample. There is an inverse association between potassium intake and
blood pressure, i.e. an increased intake of potassium may help to
reduce high blood pressure . See also Urine, Sodium, Creatinine

A p value is the probability of the observed result occurring due to
chance alone. A p value of less than 5% is conventionally taken to
indicate a statistically significant result (p<0.05). It should be noted that
the p value is dependent on the sample size, so that with large samples
differences or associations which are very small may still be statistically
significant. Results should therefore be assessed for theirimportance
on the magnitude of the differences or associations as well as on the p
value itself.

Quintiles are percentiles which divide a distribution into fifths, i.e., the
20th, 40th, 60th and 80th percentiles.

See Government Office Region, Strategic Health Authority

Serum creatinine is a metabolic product of protein breakdown filtered
by the kidneys, and is used to assess kidney function. See eGFR

The intake of sodium (Na) can be estimated by measuring urinary
excretion. This was analysed in the 2009 HSE using a spot urine
sample. There is an association between sodium intake and blood
pressure. See also Urine, Potassium, Creatinine

Spearhead Primary Care Trusts (PCTs) are the most health deprived
areas of England. They are areas in the bottom fifth nationally for three
or more of the following indicators:

e Male life expectancy at birth

Female life expectancy at birth

e Cancer mortality rate in those aged under 75

e Cardiovascular disease (CVD) mortality rate in those aged under 75
¢ Index of multiple deprivation 2004 (LA summary), average score.

These local authority areas have been mapped onto primary care trust
boundaries to identify Spearhead PCTs. This report uses Spearhead
status as designated in 2008.

In this report, standardisation refers to standardisation (or ‘adjustment’)
by age. See Age standardisation

From July 2006 a new configuration of Strategic Health Authorities
(SHAs) was introduced in England, reducing the number from 28 to 10
SHAs. The boundaries are the same as those of the Government Office
Regions with the exception of the South East, which has been divided
into South East Coast SHA and South Central SHA. SHAs have been
used for regional analyses in recent HSE reports; in 2009 the sample
size is not sufficient to allow robust regional analysis.
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Systolic blood
pressure

Unit of alcohol

Urine analysis

Waist circumference

When measuring blood pressure, the systolic arterial pressure is
defined as the peak pressure in the arteries, which occurs near the
beginning of the cardiac cycle. See also Blood pressure, Diastolic
blood pressure

Alcohol consumption is reported in terms of units of alcohol; one unit of
alcohol is 10ml by volume of pure alcohol. See Volume 1, Chapter 10
for details of conversion of drinks to units. This conversion has been
revised in 2006 and 2007; see the 2007 report, Volume 1 Chapter 7, for
full details of the revised method
(www.ic.nhs.uk/pubs/hse07healthylifestyles).

A spot urine sample was collected from adults (16 and over) in the core
sample. This was used for the analysis of dietary Sodium, Potassium
and Creatinine, and for Albumin. Epidemiological, clinical and animal-
experimental evidence shows a direct relationship between dietary
electrolyte consumption and blood pressure (BP).

Waist circumference is a measure of deposition of abdominal fat i.e.
central obesity. A raised waist circumference has been taken to be
greater than 102cm in men and greater than 88cm in women.
According to NICE guidelines, for men, waist circumference of less
than 94cm is defined as ‘low’ waist measurement, between 94
and102cm is ‘high’ and more than 102cm is ‘very high’. For women,
waist circumference of less than 80cm is defined as ‘low’ waist
measurement, between 80 and 88cm is ‘high’ and more than 88cm is
‘very high’. These waist circumference categories, in combination with
BMI, have been used to identify categories of health risk.

References: Molarius A, Seidell JC. Selection of anthropometric indicators for
classification of abdominal fatness — a critical review. Int J Obes 1998; 22:719-727

National Institute of Health and Clinical Excellence. Obesity: the prevention,
identification, assessment and management of overweight and obesity in adults and
children.
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National Centre for Social Research
www.natcen.ac.uk

The National Centre for Social Research is the largest independent social research institute in
Britain, specialising in social survey and qualitative research for the development and evaluation of
policy. NatCen specialises in research in public policy fields such as health, housing, employment,
crime, education and political and social attitudes. Projects include ad hoc and continuous surveys,
using face-to-face, telephone, online and postal methods; many use advanced applications of
computer assisted interviewing. NatCen has approximately 300 staff, a national panel of over 1,000
interviewers, and 150 nurses who work on health-related surveys.

Research Department of Epidemiology and Public Health, UCL Medical School
www.ucl.ac.uk/epidemiology

The Research Department of Epidemiology and Public Health, chaired by Professor Sir Michael
Marmot, is a leading centre for research into the social determinants of health. The department has
a strong interdisciplinary structure. The Department houses over 170 staff in 11 main research
groups, including the Joint Health Surveys Unit, part of the Health and Social Surveys Research
Group. Collaborative research is conducted through the International Institute for Society and
Health and across the Division.

The Department's research programme is concerned particularly with social factors in health and
illness and inequalities in these, including national cross-sectional surveys of health and behaviour
(such as diet), longitudinal studies of cardiovascular disease (Whitehall studies) and the English
Longitudinal Study of Ageing (ELSA); international studies of cardiovascular disease and diabetes;
sociodental indicators of need; and the socio-economic and policy implications of an ageing
population.
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