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1 SURVEY METHODOLOGY AND RESPONSE 1

1

SUMMARY OF RESPONSE

81% (7932) of the eligible sample (people living in private households aged 16-64) were
interviewed for the Health Survey. Response rates were 80% or higher for five of the seven
regions.

71% (6958) of the eligible sample were visited by a nurse.

63% (6183) of the eligible sample gave a blood sample (with a further 2% who agreed to
give a blood sample but one could not be obtained and 1% who were ineligible to give a
sample).

Response to the first stage interview was higher among women than men. However, once
interviewed, response rates to the nurse visit were about the same for both sexes (88% for
men and 87% for women); and blood samples were more likely to be obtained from men
than women (of those visited by a nurse, blood samples were obtained from 92% of men
and 87% of women).

Response rates at all stages were lowest amongst the youngest informants (aged 16-24).

Bob Erens, Wei Dong and Kavita Deepchand

■

■

■

■
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1.1 SURVEY DESIGN AND PROCEDURES

The objective of the Scottish Health Survey was to provide data about the health
of the working age population (ages 16-64) in Scotland who live in private
households. This Technical Report covers methodological issues including
sampling, weighting, standard error estimations, and quality control of the blood
analytes. Copies of the survey documents may be found in the Appendices.

This section briefly describes the coverage of the survey and fieldwork procedures.

Interviewing began in March 1995, and was carried out over a 12 month period t o
allow for possible seasonal differences in health and behaviour. The random sample
of addresses was selected from 312 post code sectors, and each month interviews
were held in 26 sectors. Section 1.4 provides a detailed description of the sample
design.

An advance letter was posted to each sampled address informing residents that
their household had been selected for inclusion in the survey. Every address was
then visited by an interviewer, who randomly selected one resident aged between
16 and 64 years old. If there were no residents within the relevant age range at the
address, no interview was attempted. (At addresses which contained more than one
household, a maximum of three households were selected at random, and then one
resident within each was selected for interview.) Interviews were carried out using
Computer Assisted Personal Interviewing (referred to as ‘CAPI’), whereby
informants’ responses are entered directly onto a laptop computer. A description
of the content of the interview is given in Section 1.2.

At the end of the interview, every informant was asked if they would be willing t o
take part in the second stage of the survey which involved a separate visit by a
nurse.  For those who were willing to take part in the next stage, an appointment
would be made for the nurse to visit within a few days of the interview. The nurse
took some anthropometric measurements (blood pressure, lung function, waist and
hip measurements) and, with the written consent of the informant, collected a
small blood sample. Details of the nurse visit are given in Section 1.2.

All blood samples were sent to two separate laboratories for analysis (as well as t o
a third laboratory in a sub-sample of sectors). Further details of the blood analysis
may be found in Section 1.2.

As well as receiving an advance letter, informants were given two leaflets: one by
the interviewer which described the purpose of the survey and one by the nurse
which explained the measurements taken during the nurse visit. Copies of these
documents may be found in the Appendix.

Every informant was also given a Measurement Record Card on which interviewers
and nurses entered the informant’s height, weight, waist, hip, blood pressure and
lung function measurements. With their agreement, informants were also sent the
results of their blood sample analyses. Also, with their written consent,
informants’ blood pressure and lung function readings along with their blood
sample analyses were sent to their GPs.

Nurses were issued with a set of guidelines for commenting on informants’ blood
pressure readings (see Appendix B). The nurse was instructed to contact the Survey
Doctor as soon as feasible whenever an informant had severely raised blood
pressure.  When permission was given for results to go to GPs, the Survey Doctor
would contact informants’ GPs about any abnormal blood pressure readings or
blood test results.
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All interviewers and nurses were fully trained to carry out the survey procedures.
Interviewers attended a one day briefing which included training on measuring
height and weight. Nurses were professionally qualified and proficient in blood
taking before working on the survey.  They attended a two-day training session
which included full instructions on the correct protocols to follow for taking
measurements and blood samples. At the training sessions for both interviewers
and nurses, they were able to practice using  the equipment which was to be used in
the field.

Detailed written instructions, covering survey procedures and measurement
protocols, were issued to all fieldworkers (copies of which may be found in
Appendix B). All nurses and new interviewers were supervised during the early
stages of their work.  Afterwards, routine supervision was carried out. Recalls t o
check on the work of both interviewers and nurses were carried out with 16% of
informants.

1.2 SURVEY COVERAGE

Copies of the CAPI interview and all other data collection documents may be
found in Appendix A. Briefly, the main interview covered:

general health, longstanding illness and acute sickness
symptoms of cardiovascular disease (CVD)
brief history of CVD and related conditions, diagnoses and treatment
use of health services, particularly in relation to CVD
physical activity and exercise
eating habits
smoking
drinking
dental health
recent accidents
psychosocial factors
socio-economic details and household composition
family history of CVD
height and weight measurements

During the nurse visit, information was collected about prescribed medicines being
taken, use of nicotine supplements, and recent experience of food poisoning and
gastroenteritis. Nurses then took blood pressure, lung function, waist and hip
measurements. They then asked permission to take a small blood sample (up t o
16ml) by venepuncture. Informants were required to give written consent before
the blood sample was taken; for 16-17 year olds, consent was also required from
their parent or guardian.

All blood samples were sent for analysis to two laboratories: the West Middlesex
Laboratories at West Middlesex University Hospital and the Nicotine Laboratory
in New Cross, London.  Samples were analysed for:

serum total cholesterol
HDL-cholesterol
plasma fibrinogen
haemoglobin
serum ferritin
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gamma-glutamyl transpeptidase (gamma gt)
serum cotinine

In a sub-sample of sampling points, nurses took an extra tube of blood (of about
6ml) which was analysed for vitamins A, C and E, and carotenoids. Because of the
unstable nature of these analytes, it was important that the blood be spun and
frozen within four hours of the sample being taken. Seven local laboratories were
recruited to carry out this preparatory work, and 60 sampling points were then
selected from all the points located near these seven laboratories. Because of the
constraints of the design, it was not possible to take a random sample of points,
but an attempt was made to ensure a reasonable distribution by the Carstairs index
(see Section 1.4 for further details). After taking these samples, nurses
immediately delivered the extra blood tube to these local processing laboratories,
who then stored the  blood at -400C. Every few months, they delivered their
samples (on dry ice) to the analysis laboratory located in the Human Nutrition
Studies Group, School of Biomedical Sciences, University of Ulster at Coleraine.

The nurse also sought agreement for storage of a small sample of blood for
possible future analysis.

1.3 ETHICAL CLEARANCE

Before fieldwork started approval for the survey was sought and received from the
research ethics committees of all 15 Health Boards in Scotland. At the request of
the Forth Valley Health Board, the advance letter was slightly modified for
residents in their area.

 1.4 SAMPLE SELECTION

1.4.1 Sample coverage

The sample was designed to represent the working age population of Scotland (ages
16-64) living in private households; residents living in institutions were excluded
from the survey. The sample was also designed so that the interviews conducted in
each quarter of the year would be fully representative of the total sample.

Fieldwork was spread over a 12 month period to control for seasonal differences in
health and lifestyle. This applied across each of the seven regions (see below) in
order to avoid variation between regions due to uncontrolled seasonal differences.

Another important survey objective was for sample sizes to be large enough t o
permit analysis of the data at a regional level. For the purposes of the survey,
seven ‘regions’ were defined by aggregating (mainly) contiguous Health Boards as
follows:

Highland & Islands (Orkney, Shetland, Western Isles)
Grampian & Tayside
Lothian & Fife
Borders, Dumfries & Galloway
Greater Glasgow
Lanarkshire, Ayrshire & Arran
Forth Valley, Argyll & Clyde

A sample design which strictly reflected the population distribution by region
would have resulted in some regions having too small a sample size to provide
reliable data. In order to provide reasonably good estimates and to permit some
sub-group analysis at the regional level, it was decided to over-sample in the two
smallest regions - the Highland & Islands and Borders, Dumfries & Galloway - and
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to sample the other five regions (roughly) proportionately in relation in their
population size.

1.4.2 Sample design and selection

In order to ensure that fieldwork was cost-effective, it was necessary to select a
geographically clustered sample. A stratified, multi-stage random probability design
was used.

The sampling frame used was the (small users) Postcode Address File (PAF). At the
first stage, 312 postcode sectors (in general, similar in size to electoral wards) out
of a total of about 950 sectors1 were randomly selected as the primary sampling
units (PSUs) with probability proportional to size. Because certain parts of rural
Scotland contain geographically large postcode sectors (in a few cases up to several
hundred square miles) but relatively small populations, in order to maintain cost-
effectiveness it was necessary to sub-divide a number of sectors (14 in all) into
smaller units (usually halves or thirds), and then to select the units with probability
proportional to their size.

For similar reasons of cost-effectiveness some of the islands were excluded from
the sampling frame in order to minimise the necessity for interviewers to make
time-consuming and costly sea crossings. While all three of the more remote island
groups (Western Isles, Shetland and Orkney) were selected for the survey (with a
probability of 1), only the main islands were included: there were three sampling
points selected from Lewis and Harris, and two each from the main islands in
Shetland and Orkney. (For these islands, rather than select postcode sectors at the
first stage, the required number of addresses was selected and then allocated to the
stipulated number of sampling points.)

As well as the more remote island groups, there are another 40-50 populated
islands around the mainland, but most have very few residents.  All of the islands
with fewer than 3,000 residents were excluded from the sampling frame. This left
five islands which were included - Skye, Bute, Islay, Mull and Arran - which
between them cover about 87% of the total population of these other islands.

Before postcode sectors were selected, the list of sectors was stratified by region in
order to ensure adequate sample sizes for each of the seven regions. Within region,
sectors were then ordered by the Carstairs index in order to maximise sample
precision.2 The Carstairs score is an area measure which places a postcode sector
on a scale ranging from affluent to deprived; it can be inferred that it reflects
access to services and amenities in society for the population resident in the
sector. It is constructed using the following four variables derived from the Small
Area Statistics Tables of the 1991 Census:3  

overcrowding - the proportion of people living in private households with a
density of more than one person per room

male unemployment - the proportion of economically active men seeking work

low social class - the proportion of people living in households with household
heads in Social Classes IV or V

no car - the proportion of people living in households which do not own a car

Stratification was achieved by systematically selecting postcode sectors from the
complete list of sectors ordered by Carstairs index within region. Each postcode
sector was given a chance of selection proportional to its total number of ‘delivery
points’ (or addresses).
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A version of PAF expanded out by the Multiple Output Indicator (MOI) was used.
The MOI is an indicator of the number of dwellings at an address; most commonly
it equals 1, but at a minority of addresses the MOI is greater than 1. Repeating the
addresses on the sampling frame by a number equal to the MOI largely ensures that
‘dwellings’ rather than ‘addresses’ have an equal probability of selection. The
number of dwellings at an address does not however always equal the number of
households, and using the expanded version of the PAF does not guarantee an equal
probability of selection per household. Furthermore, on some occasions the MOI is
not an accurate reflection of the number of dwellings. Discrepancies between the
MOI and the number of households and/or dwellings was dealt with by weighting of
the data (see Section 1.6), or by the selection by interviewers of more than one
household at an address (see below).

Within the sampled postcode sectors, depending on region, either 45 or 47
addresses were then systematically selected, yielding a total of 14,358 addresses.4

The 312 PSUs were systematically allocated to months, with 26 points issued
every month and 78 each quarter.  

1.4.3 Deadwood

On inspection by interviewers, 1553 addresses, which is 11% of selected addresses,
contained no private households, for example because they were businesses or
institutions, vacant properties, buildings which had been recently demolished or
were still being built, etc.  These addresses were excluded from the sample (see
Section 1.5 on response rates).

1.4.4 Selecting households

The sample was designed so as to give all households within a region the same
chance of selection. A small proportion of addresses on PAF contain more than
one dwelling and/or more than one household - the proportion of private addresses
at which interviewers called which contained more than one household was 12%. I t
is important that each of these households has the same chance of inclusion. This
problem can largely be solved by use of the MOI. At an address where the MOI is
greater than 1, interviewers were instructed to randomly select only one of the
households at the address concerned. In order to carry out a random selection the
interviewers were given a special procedure to follow, using computer-generated
selection digits provided to them. In most cases this preserves the property of
equal probability of selection of address units. Where the number of households
actually found diverges from the MOI figure, equal probability is restored by
applying a correction factor at the analysis stage equal to the ratio of the actual t o
the MOI count (see Section 1.7 on weighting).

There is still a residual problem with addresses where the MOI equals 1, but which
actually contain more than one household. Two methods were used to correct for
this and restore equal chances of selection. First, where the number of household
units was three or less, all units were included in the sample. Second, where the
number of households exceeded three, three units were randomly selected by the
interviewer (using the special procedure described above) and a corrective weight
was applied at the analysis stage. In all, more than one household was selected at
73 addresses. This increased the total in-scope issued sample size to 12,878.
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1.4.5 Selection within the household

Only one individual was to be included in the survey within each sampled household
and moreover, that person must be between the ages of 16 and 64 (inclusive); the
24% of private households found to contain no persons within the eligible age
range were excluded from the sample.

Selection of individuals was made using the Kish Grid technique. This involved the
interviewer listing all eligible persons living at the household in alphabetic order of
first name and then selecting one at random using selection digits provided to the
interviewer.  (Where the household contained only one eligible person that
individual was automatically selected.)

Using this design, individuals do not have equal chances of selection because, for
example, a person living in a household with two eligible residents aged 16-64 has a
one in two chance of selection, while someone living in a household with three
eligible residents has a one in three chance, and so on. This procedure therefore
requires weighting at the analysis stage to correct for the differing probabilities of
selection according to the number of eligible persons at a particular address (see
Section 1.7 on weighting).

1.5 SURVEY RESPONSE

The individuals selected for the survey were asked to co-operate with a number of
operations, starting with a face-to-face interview, followed by a nurse visit, and
ending with a request for a blood sample. This section looks at response rates,
firstly, by the number of informants eligible for each stage and, secondly, by the
total number of in-scope addresses.

1.5.1 Response to the interview

Overall, 9842 households were assumed to be in-scope of the survey (that is, after
excluding addresses at which there were no private households and households
where there were no residents within the relevant age range). Face-to-face
interviews were achieved with 7932 informants, giving an achieved response rate
of 81%.5

Table 1.1 shows response rates for the seven regions. In most regions, response
was near the average of 81%, with four of the regions showing levels of response
between 79% and 82%. In two regions, response was above this range - Highland &
Islands (85%) and Forth Valley, Argyll & Clyde (83%); it fell below this range in
one region - Borders, Dumfries & Galloway (77%). Table 1.1

For all in-scope addresses interviewers coded type of area and type of dwelling
within area. Response varied according to these, with the proportion of co-
operating individuals as follows:

86% in rural areas
82% in small town or suburban areas
77% in urban and city centre areas

85% of those living in a house or bungalow
77% of those living in a purpose built flat on the first to third floors
69% of those living in a purpose build flat on the fourth floor or above
77% of those living in a flat conversion or rooms in a house

Nearly all those who were interviewed agreed to having their height and weight
measured (97% and 93% respectively).  
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1.5.2 Response to nurse visit

All those who were interviewed were eligible for the second stage comprising a visit
by a nurse. The nurse visited 6958 informants, which represents 88% of those
interviewed. The proportions of those interviewed who were then visited by a
nurse were similar in most regions (between 87%-90%), with the exception of
Greater Glasgow which had a slightly lower response at this stage (84%). Table 1.2

The nurse obtained blood pressure, waist-hip and lung function measurements from
nearly all of those co-operating with the nurse visit (98% for these three
measurements).

1.5.3 Response to the blood sample

As Table 1.3 shows a blood sample was obtained from 6183 informants, 89% of
those seen by the nurse. A further 3% were willing to give blood, but the nurse did
not succeed in obtaining a sample. Of the rest, 2% were ineligible to give blood
(e.g., because of pregnancy or clotting disorders) and 6% refused to have a blood
sample taken. Table 1.3

The proportions of those giving blood samples varied between regions from 86%
to 91%.

1.5.4 Response by sex

Response rates to the first stage interview were higher among women than men.6

Among those taking part in the first stage, men and women were similarly likely
to participate in the nurse visit: 88% and 87% respectively. Of those visited by the
nurse men were more willing than women to give blood samples: blood samples
were obtained from 92% of men and 86% of women who were seen by a nurse.
This was partly due to a higher refusal rate among women to give blood, but also
because pregnant women were not asked to give a blood sample (so 3% of women
were ineligible to give blood compared with 1% of men). Table 1.4

1.5.5 Response by age

Response rates also varied by age: younger informants were more likely than older
ones to refuse to participate in the Health Survey altogether.7

As Table 1.4 shows, of those taking part in the interview, informants in the
youngest age group (16-24 year olds) were the least likely to participate in the
nurse visit (86%). Those aged 35-54 were the most likely to be visited by the nurse
(89%), while response for those aged 25-34 and 55-64 was 87%.

Of those visited by the nurse, again it was the youngest age groups who were the
least likely to give blood: 78% of 16-24 year olds and 86% of 25-34 year olds.
Among those aged 35-64 92% gave a blood sample.
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1.5.6 Net response rates

Table 1.5 summarises the net response rates for each stage of the Health Survey by
region. Net response, which is based on the (estimated) total number of in-scope
addresses (rather than on the number eligible for each stage of the survey), will be
lower for the second and subsequent stages because of the accumulation of non-
response through the survey stages. Table 1.5

As described above, response to the first interview stage was 81% of all households
assumed to be in-scope of the Health Survey. With an achieved response rate t o
the second stage of 88% of all those interviewed, net response to the nurse visit
was 71%. All regions but two had a net response rate to the nurse visit between
68% and 74%. The Highland and Islands had the highest net response rate to the
nurse visit of 75%, having had the highest response at the first stage and the
second highest at the second stage. Lowest net response to the second stage was in
Greater Glasgow (67%).

Overall net response for obtaining a blood sample was 63%. All but three regions
had net response rates within three percentage points of this overall mean
(between 60% and 66%); again, the Highland and Islands had the highest net
response (at 67%), while Greater Glasgow and Borders, Dumfries and Galloway had
the lowest rates (of 59%).

1.5.7 Response by Carstairs index

Table 1.6 shows response for the different stages of the survey by the Carstairs
index. Looked at by quartiles on the Carstairs index, response showed little
variation, except for slightly lower response in the fourth quartile (i.e., the most
deprived areas).  

Table 1.6

1.6 WEIGHTING

As described in Section 1.4, the sample of individuals selected for inclusion in the
Health Survey did not have equal chances of selection for a number of reasons: two
regions were over-sampled; some postcode sectors were selected with certainty
(i.e., some of the islands and some very large inland sectors); only one person aged
16-64 was selected within a household; and the MOI was incorrect for some
households. For these reasons, before the data can be used as a representative
sample of the relevant population (adults in Scotland aged 16-64), the imbalances
created by the use of different probabilities of selection must be removed. This was
done by applying two sets of weights: the first is needed in order to correct for the
unequal probabilities of selection of addresses, and the second to correct for the
unequal probabilities of selection of households and of individuals within
households. These corrections are made by applying weights which are inversely
proportional to the selection probabilities for the relevant postcode sectors and
addresses, and are described in turn below (weights 1 and 2).

However, this weighting does not correct for variations in response level by region
or by different groups of people. If there are such variations a further stage of
weighting can be applied. For the Health Survey data it was decided to apply two
further weights: the first to correct for differing rates of response between the
seven regions; and the second to correct for the under-representation of men and
young people in the achieved sample, so that the age and sex distribution of the
sample would resemble that for the Scottish population. These two weights are
described more fully below (weights 3 and 4).
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1.6.1 Weight 1

This weight was used to correct for different probabilities of selection at the first
stage for postcode sectors. The weights vary by sector as follows:

Region Postcode sector Weight 1

Highland & Islands IV2 3 89.3
IV1 2 97.9
IV2 4 99.8
IV3 6 106.6
Orkney 69.1
Shetland 82.5
Western Isles 68.2
all other sectors 77.4

Grampian & Tayside all sectors 174.0
Lothian & Fife all sectors 179.2
Borders, Dumfries DG1 4 96.5
 & Galloway all other sectors 80.7
Greater Glasgow all sectors 175.7
Lanarkshire, Ayrshire G74 5 160.7
 & Arran all other sectors 160.1
Forth Valley, Argyll
 & Clyde all sectors 174.7

Within the same region, a minority of sectors have different weights because they
were selected with certainty rather than with strict probability proportional to size
(see Section 1.4).

1.6.2 Weight 2

This weight corrects for differing selection probabilities of households and
individuals at the address level, and is composed of two elements as follows:

number of hholds living at address  x   number of persons aged 16-64 at address
number of hholds selected x MOI    number of persons selected (=1)

The first element is an adjustment for the number of households (‘hholds’)
actually resident at the address by using the data obtained by the interviewer t o
correct the information held on PAF (i.e., the MOI). This part of the weight will
always equal 1 whenever the MOI matches the number of households found by the
interviewer. If the MOI was smaller than the number of households resident at the
address, this element of “weight 2” will usually be greater than 1.8 On the other
hand, if the MOI was larger than the number of households living at the address
this part of the weight will be less than 1.

Because only one adult aged 16-64 is selected at any address, the chance of an
individual being selected for the sample decreases in inverse proportion to the
number of eligible residents. The second element of ‘weight 2’ corrects for this and
is simply the number of household residents aged 16-64: that is, it is 1 in a one
person household, 2 in households with two residents aged 16-64, and so on.

After application of the first stage of weighting (weights 1 and 2), comparison
with the mid-1995 population estimates showed that the achieved sample
distribution did not fully reflect that for the regional, or for the age and sex,
distributions for Scotland. As a comparison of columns a) and c) in Table 1.7
shows, young people, especially men, were slightly under-represented in the
sample, while older informants were over-represented. So it was decided to apply
two further sets of weights. Table 1.7
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1.6.3 Weight 3

The first was to correct for differences in response between the seven regions, so
that the sample would be distributed in the same proportion as the estimated
regional population of Scotland.

This weight was calculated by dividing the regional proportion using the population
data by the survey proportion for that region, as follows:

        Mid-1995
              population    Sample after
Region         estimates weights 1and 2         Weight 3

  %    %
Highland & Islands   5.3   5.0 1.06
Grampian & Tayside 18.1 17.1 1.06
Lothian & Fife 22.1 22.6 0.98
Borders, Dumfries
  & Galloway   4.8   4.6 1.03
Greater Glasgow 17.8 16.3 1.09
Lanarkshire, Ayrshire
  & Arran 18.3 19.2 0.95
Forth Valley, Argyll
  & Clyde 13.7 15.1 0.91

1.6.4 Weight 4

After applying weights 1,2 and 3, the sample distribution for age within sex was
compared with the mid-1995 population estimates for Scotland as a whole, and a
further set of weights was applied so that the age and sex distribution of the
achieved sample would match that for the estimated population. This weight was
calculated by dividing the population proportion for each age/sex group by the
sample proportion:

     
        Mid-1995

              population    Sample after
        estimates    weights 1 - 3         Weight 4

  %    %
Men
16-24   9.1   8.1 1.13
25-34 12.4   9.9 1.26
35-44 10.7   9.7 1.11
45-54   9.5   9.8 0.97
55-64   7.6   8.4 0.91

Women
16-24   8.8   8.6 1.03
25-34 12.5 12.7 0.98
35-44 11.0 12.4 0.88
45-54   9.9 11.6 0.85
55-64   8.4   8.8 0.96

Finally, a compound weight was calculated as the product of these four weights.
The weighted sample size was then scaled to a total of 7900 on the data set.9

(While the total weighted sample size is arbitrary, it is conventional to set it so
that it is similar to that of the unweighted sample size.) All analyses contained in
the report are based on weighted data.10

Table 1.7 compares the age and sex distribution of the estimated population for
Scotland as a whole (column a) with that of responders to the interview in three
ways: firstly, the unweighted achieved sample (column b); secondly, the weighted
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achieved sample using only the weights (i.e., weights 1 and 2) needed to adjust for
the different probabilities of selection (column c); and thirdly, the achieved sample
with the additional weighting (weights 3 and 4) used to correct for differences in
response by region and by age and sex (column d).

1.7 COMPARISON OF THE RESPONDING SAMPLE WITH THE GENERAL
POPULATION

In surveys involving a number of different stages, problems of non-response bias
are compounded because of the potential for informants to drop out at each stage.
This section compares the achieved sample at three survey stages (interview, nurse
visit and blood sample obtained) with the general population in terms of age and
sex. The population data used is taken from the mid-1995 population estimates.
The mid-1995 population estimates have been adjusted to exclude the estimated
institutional population so that comparisons of the private residential population
could be made with the survey.11

Table 1.8 compares the weighted age and sex distribution of the sample with the
mid-1995 population estimates. As described above, the achieved sample at the
first (interview) stage was weighted to match the age and sex distribution of the
mid-1995 population estimates for Scotland. Table 1.8

The slightly higher response rates of men agreeing to the nurse visit and to giving
blood samples meant that, overall, men were slightly over-represented at these two
stages. The lower response among young women giving blood resulted in their
slight under-representation for this part of the Health Survey.

As Table 1.9 shows, the slight over-representation of men responding to the nurse
visit was confined to two age categories: 25-34 and 55-64 year olds. Among
responders providing blood samples, however, men were over-represented in all age
groups except that of 45-54 year olds; men were most likely to be over-
represented in the two youngest age categories. Table 1.9

For both men and women, the age distribution of those co-operating with the nurse
visit was similar to the population estimates. However, young men and women
were under-represented among responders providing a blood sample. Table 1.10

These patterns are reflected to a greater or lesser degree in each of the seven
regions.

Table 1.11

In practice, additional sets of weights could have been applied so that the age and
sex distribution of the achieved samples at the nurse visit and for those giving
blood matched that of the estimated population; however, it was decided not to use
additional weighting factors at these stages given that the differences in the age
distribution were quite small and that most analysis of the Health Survey data tends
to be carried out separately for men and women.
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1.8 THE ACCURACY OF THE SURVEY RESULTS

1.8.1 Sampling error

There are two types of error which affect sample survey results: systematic error
(or bias) and random error. If there were a very large number of simultaneous
surveys carried out in order to estimate a particular population characteristic (for
example, the proportion of the population who are current cigarette smokers),
each individual survey would produce its own estimate of this proportion. If the
average of all of these estimates coincided with the true proportion of current
cigarette smokers in the population, then the survey estimates for this particular
characteristic would be unbiased - i.e., there would be no systematic error.
However, even though the simultaneous surveys would be unbiased, each survey
would provide slightly different estimates. The estimates would vary around their
average value because of the part that chance plays in the selection of sampling
units (random sampling error). Random sampling error - that is, the variation of
estimates around the average - decreases as sample size increases.

The series of estimates that would be produced from carrying out a large number of
simultaneous surveys is known as the sampling distribution of the population
parameter being estimated. It would be normally distributed, with 95% of the
estimates lying within 1.96 standard deviations of the overall mean. The standard
deviation of this distribution is called the standard error of the estimate of the
parameter, and can be estimated from a single survey.

A particular survey contains just one sample which has been randomly selected
from all the possible samples that could have been drawn. The estimate provided
by a particular survey will be closer to the true population figure as the variability
of the sampling distribution decreases (providing there is no bias).

1.8.2 Bias

There are many potential sources of survey bias. Sampling biases arise from the
sampling process itself - for example, due to a deficient sampling frame, or a
sample design which gives some people a greater chance of being included than
others. The most important sampling biases arise from non-response, if the people
who do not take part differ from those who do. This type of bias has greater
effects when analysing sub-groups of the main sample - for example, the sub-
sample for informants who gave blood.

Bias can also arise in other ways, most commonly through inaccurate responses
given during the interview. Sometimes these inaccuracies will cancel out across the
whole sample, in which case they lead to an increase in variability, but not to bias.
However, if the inaccuracies tend to vary in a particular direction, then there will
be bias. For example, it is known that people have a tendency to telescope events
in time, and this can lead to over-estimates of particular events (such as the
proportion suffering an accident in the last 12 months). Of course, there may also
be the opposite bias at work, whereby people forget about particular events (e.g.,
accidents).

Unlike sampling variation which can be estimated using various formulae, the
effects of bias generally are unknown unless there exists external data against
which the survey results can be compared - and such external data is rare except
for a few known population characteristics. Nevertheless, some, if not all, of the
bias in the survey will have been removed by the post-stratification of the
responding sample in terms of age and sex.
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1.8.3 Simple random sampling formulae

The standard error for a particular parameter can be estimated from a single
survey. There is a 95% chance that the true population figure will lie within
(about) 2 standard errors of the survey estimate.

Textbook formulae can be easily applied to surveys which involve a simple
random sample, that is, one in which every member of the population has an
equal and independent chance of inclusion. In this case, the standard error of a
percentage is estimated as:

s e p
pq

n
. .( ) =

where p  is the percentage, q p= −100 , andn  is the sample size.
                                                        _
In the case of a mean x of a variable x, the standard error is:

( )s e x
x

n
. .

var( )
=

wherevar( )x  is the variance of x estimated from the sample.

1.8.4 Estimating errors in complex sample designs: design factors

The Health Survey used a multi-stage, unequal probability, sample design. The first
stage involved a stratified selection of postcode sectors. Only addresses within the
selected postcode sectors could be included in the sample, which is referred to as a
clustered design. Clustered designs are almost always used in large-scale national
surveys for reasons of cost. Although, for a given sample size, clustered designs
have larger standard errors than those of a simple random sample, the lower cost
per interview of a clustered design allows for a larger sample (within the same
budget) and is therefore usually more cost-effective than a simple random sample.

Estimates from a clustered sample generally have larger standard errors than those
from a simple random sample of the same size because members of the same
cluster are more likely to resemble one another, in some respects at least, than are
members of an independently selected sample. The extent to which they do so is
measured by the intra-cluster correlation coefficient for the variable concerned.
An alternative way of expressing this concept is to say that increasing the sample
by adding another person from the same cluster adds less new information than
would a completely independent selection. Thus, the clustered sample will be less
precise than a simple random sample of the same size. Nevertheless, the effect of
clustering is reduced if a high percentage of all possible postcode sectors are
included in the sample. This was the case in the Health Survey where about one-
third of sectors were included in the survey.

The other aspects of the sample design that affect sampling errors are:

postcode sectors were stratified by the Carstairs index prior to selection, which has
the effect of reducing standard errors;

because the probability of selection differed by region, there is an increase in
standard errors for ‘all Scotland’ estimates (although standard errors for regions are
not affected);
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since just one person was selected per household, the probability of selection
decreased in inverse proportion to household size, and this has the effect of
increasing standard errors;

the responding sample was poststratified by age and sex (i.e., the sample was
constrained to mid-1995 population estimates), and this tends to reduce standard
errors.

Details of the sample design, and weighting to compensate for the unequal
probabilities of selection, are described in Sections 1.4 and 1.6 respectively.

The net result of all these factors is that the standard errors from a ‘complex’
sample design like the Health Survey tend to be larger than those of a simple
random sample of the same size. The ratio of the standard error of the complex
sample to the simple random sample is called the design factor, or ‘deft’ for short.
The deft is the factor by which the standard error of an estimate from a simple
random sample has to be multiplied to give the true standard error of the complex
design.

The standard errors and design factors shown in Tables 1.12 - 1.31 have been
estimated using balanced repeated replication (BRR) which, in essence, works by
taking a large number of sub-samples of postcode sectors from the full survey
sample, calculates the weighted statistic of interest for each sub-sample, and then
calculates the variance amongst these sub-samples.12 BRR was designed for samples
taken from populations that have been divided into a large number of strata with
exactly two clusters (postcode sectors in this case) selected per stratum. To mimic
this design, the postcode sectors in the sample were ordered firstly by region, then
by month,13 and finally by Carstairs index. Consecutive sectors were then divided
into pairs.

The tables deal with several groups of variables used in the analysis in the main
volume of the report. For each variable, the first column shows the proportion (or
mean) for that variable as estimated by the sample. The second column shows the
(unweighted) sample size on which it is based. The third shows its estimated true
standard error. The fourth shows the range of values within which the population
figure can, with 95% confidence, be expected to fall; this range is calculated by
taking the original percentage (or mean), deducting 1.96 times the standard error
from it to get the lower bound, and adding 1.96 times the standard error to get the
upper bound. The final column shows the deft, that is, the estimated ratio of the
true standard error to the error for a simple random sample of the same size.

Of the defts shown in Tables 1.12 to 1.31, 69% are less than 1.20 (which are
usually considered to be small) and 79% are less than 1.30.

The standard errors and design factors calculated may still be underestimates of the
true standard errors and design factors because systematic14 variability in the
‘measurements’15 taken by interviewers, nurses or equipment is not taken into
account. This component of variance cannot be estimated from the survey data
and so cannot be easily added to estimates of the standard errors. However some
research has been undertaken to estimate this extra component of variance for a
few survey variables. Details are given in Appendix D.



16

1.8.5 Allowing for sampling error when using the data

Standard error of a percentage

The most important factor affecting the accuracy of a percentage is the size of
the sample base: simply, the larger the sample base, the smaller the error. The size
of the standard error can be estimated by using the simple random sampling
formula shown above and making an additional allowance for defts. If the value of
deft is known, this can be done directly by applying the following formula:

s e p deft
pq

n
. .( ) .=

As an example, Table 4.1 shows that 34% of 3523 men said they were current
cigarette smokers. Ignoring design factors, the standard error of this percentage is
estimated as the square root of (34*66)/3523, or 0.80%. Since about 95% of a
series of identical surveys would produce results within two standard errors of their
overall mean (the true population figure), it can be said with 95% confidence that
the true population figure is within two standard errors of the estimate. That is, we
estimate that it will fall between 34% - (2*0.80%) and 34% + (2*0.80%), which is
between 32.40% and 35.60%. The confidence level is 95%, the confidence limits
are 32.40% and 35.60%, and the interval between them is the confidence interval.

The above calculation does not take account of the design factor, or deft. While it
requires special software to estimate it, a reasonable rule of thumb would be t o
assume a value 1.30 for the design factor. Increasing the standard error by this
amount gives estimated confidence limits of 31.92% and 36.08%.

The example of current cigarette smokers is also of interest because the blood
sample analysis provides evidence that some men who said they did not smoke
were in fact likely to be smokers, thus biasing replies downwards by perhaps 3%.
This emphasises the point that the data collection method and the nature of the
data must be kept in mind as well as the actual statistics. However, for the purpose
of this and the following examples, bias has not been taken into account.

Comparing two proportions based on different samples

A comparison between two percentages based on different sub-groups requires a
different formula:

s e p p deft
p q

n

p q

n
. .( ) .1 2

1 1

1

2 2

2

− = +

Taking physical activity as an example, Table 2.1 shows that 44% of 3499 men
and 36% of 4381 women were classified in levels 3-5 on the frequency-intensity
activity scale. The difference between men and women is 8%. Ignoring deft, the
standard error of the difference can be computed using the above formula to be
1.11. The observed difference is over seven times as large as the standard error and
therefore is significant (it would be significant at the 95% level if it were twice the
standard error). Making an additional allowance for deft would not affect the
significance of this particular difference.

Standard error of the mean

The standard error of a mean is affected by the amount of variability there is in
the values whose mean has been calculated as well as the size of the sample base.
The standard error of a mean of a variable is estimated by the formula:



17
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                _
where var(x) is the variance of the distribution of x assuming a simple random
sample.

Tables in the report which include standard errors of the mean assume simple
random sampling means, not adjusted for survey design. For example, Table 4.2
shows that 1256 men who were current cigarette smokers smoked an average of
18.1 cigarettes per day. With a standard error of 0.31, we can be 95% confident
that the true population figure (if the estimate is unbiased) will lie between 18.1 -
(2*0.31) and 18.1 + (2*0.31), i.e., between 17.48 and 18.72.

Comparing two means

As in the case of two percentages, a comparison of two means from sub-groups
requires a different formula:
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x

n

x

n
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This calculation can be made from a table in the report by using the standard errors
presented with the means. As an example, we can compare the mean number of
cigarettes smoked per day for men and women smokers. The figure for men quoted
above can be compared with 15.4 cigarettes per day for the 1665 women smokers,
with a standard error of 0.21. The difference between the sexes is 2.7. The
standard error of this difference is estimated by squaring the two standard errors,
adding these squares, and taking their square roots. For this example, the standard
error of the difference would be 0.37. Since the observed difference is more than
twice this amount, it is significant; it would remain significant if the standard errors
were increased by 30% or so to allow for defts.

1.9 Social class variables

Social class was based on the Registrar General's Standard Occupational
Classification. Derived variables for social class were defined on two bases: the first
was based on the social class of the informat's own current or last occupation; the
second was based on the current or last occupation of the chief income earner
within the informant's household. Details of these categorisations may be found in
the Glossary (Appendix E).

For informant's own social class, details of current or last occupation were recorded
for 7036 informants, which is 92% of the total achieved sample. Of the rest, 511
informants said they had never had a job (6%), and for the remaining 115
informants insufficient details were provided to assign a social class (1%).

For the social classification for the chief income earner, details of current or last
occupation were recorded for 7613 informants (96% of the sample); there was
insufficient information to classify the occupations of 96 chief income earners
(1%), while the remainder of chief income earners had never had a job (223 cases,
which is 3% of the total sample.
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References and notes

1 A few very small postcode sectors were combined with neighbouring sectors, so the
actual number of sectors selected was somewhat higher than 312.

2 Where postcode sectors had been subdivided into smaller units, the Carstairs index for the
sector was applied to all units within that sector.

3 For further details on how scores are constructed see: Carstairs Scores for Scottish
Postcode Sectors From the 1991 Census, Public Health Research Unit, University of
Glasgow.

4 In Lothian & Fife, Lanarkshire, Ayrshire & Arran, and Argyll & Clyde, 45 addresses
were selected per sector; 47 addresses were selected in the other four regions of Highland
& Islands, Grampian & Tayside, Borders, Dumfries & Galloway, and Greater Glasgow.

5 The assumed in-scope addresses include some where no information was obtained for
reasons of non-contact or because all information was refused. As it is possible that some
of these households did not contain any individuals within the eligible age range for the
survey, the actual response rate is likely to be marginally higher.

6 While the higher response rate among women compared with men cannot be directly
measured, it can be inferred using two items of information. Firstly, interviewers were
asked to code the sex of non-respondents where known; of the 1335 cases where sex
could be ascertained, 53% were men and 47% were women. Secondly, comparisons made
with the population estimates for Scotland show that men were under-represented in the
achieved sample, while women were over-represented.

7 As for sex, differences in response by age can also be inferred by: a) using information
provided by interviewers which showed that, among the 1090 non-responders whose age
was estimated, 38% were aged 16-34, 34% were aged 35-49, and 28% were aged 50-64;
and b) making comparisons with population estimates for the country as a whole.

8 However, in cases where the MOI equals 1, but there are 2 or 3 resident households, this
element of the weight will equal 1.

9 After examining the distribution of the composite weight, it was decided to set a
minimum weight of 0.15 so that any weights lower than 0.15 were rounded up to that
figure; this affected 1.8% of the sample. Although truncating the weights in this way
could possibly add small biases to the survey estimates, the standard errors of estimates
will generally be decreased. After scaling the sample size to 7900, the smallest weight
was 0.15 and the largest was 4.47.

10 The only analysis in the report which is based on unweighted data is that for the blood
level results for vitamins A, C and E and carotenoids, as these related only to a small
sub-sample of informants.

11 The mid-1995 population estimates include both the institutional and private residential
populations of Scotland. The national age and sex distribution was adjusted to take
account of the number of people within each age and sex band estimated to be living in
institutions (using data for Scotland as a whole).

12 The software package used was WesVarPC. This package can handle most of the
complications of the Health Survey design, including the clustering, weighting and post-
stratification. It does not, however, allow for the fact that a large percentage (37%) of
postcode sectors in Scotland were included in the sample. The design factor incorporating
this extra constraint can, however, be estimated if a random sub-sample of 63% of
informants per postcode sector is selected. The design factor is calculated for this sub-
sample using WesVarPC, and, once calculated, this design factor can then be applied to
the whole sample. In terms of an analysis of variance, this approach utilises the identity:
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is the between postcode sector component of variance,σw
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is the within

postcode sector component of variance, l is the number of postcode sectors in the
sample,n is the total sample size, and f is the proportion of all postcode sectors selected
for the survey.

13 The sorting by month prevents any ‘between-month’ variance being added to the estimate
of the sample variance. Because the survey ran for a 12 month period, all ‘between-
month’ variance is automatically controlled for, and ‘month’ effectively becomes another
stratifier.  

14  ‘Systematic variability’ will arise if some interviewers, nurses or items of equipment
systematically under- or over-record measurements.

15 ‘Measurements’ is used here in a very broad sense, covering responses to questions put to
respondents as well as physical measurements.
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Table 1.1 Response to interview stage, by region

1995

Responding sample Region Total

Highland
& Islands

Grampian
& Tayside

Lothian
& Fife

Borders,
Dumfries

& Galloway
Greater

Glasgow

Lanarkshire
Ayrshire
& Arran

Forth
Valley,
Argyll

& Clyde

n        % n        % n        % n        % n       % n       % n        % n      %

Selected addresses 1410       - 2303       - 2745       - 1410       - 2350      - 2385      -   1755      - 14358       -
Ineligible addressesa  222       - 280       - 269       - 175       - 287      - 166      -     154      -  1553       -
Eligible addresses 1188       - 2023       - 2476       - 1235       - 2063      - 2219      -    1601      - 12805       -
Extra households sampled at
 multi-household address   19       - 10       - 20       - 15       - 1      - 0      -         8      - 73       -
No residents aged 16-64
 in household 283       - 511       - 548       - 356       - 509      - 455      -    374      - 3036       -

Total in-scope households 924   100 1522  100 1948   100 894   100 1555  100 1764  100    1235  100 9842  100

Reason for no interview:
 - no contact 22       2 43      2 84       4 31       3 74     5 84      5       39      3 377      4
 - refusal 88     10 193    13 283     15 150     17 188   12 228    13     143    12 1273    13
 - other reasons 33       4 45      3  47       2 24       3 48     3 41      2       22      2 260      3

Completed interviews 781     85 1241   82 1534     79 689     77 1245   80 1411    80 1031    83 7932    81
aAddresses where no private households were found.

Table 1.2 Response to nurse visit, by region

1995

Responding sample Region Total

Highland
& Islands

Grampian
& Tayside

Lothian
& Fife

Borders,
Dumfries

& Galloway
Greater

Glasgow

Lanarkshire
Ayrshire
& Arran

Forth
Valley,
Argyll

& Clyde

n        % n        % n        % n        % n       % n       % n        % n      %

Interviewed at first stage 781   100 1241   100 1534   100 689   100 1245  100 1411  100 1031  100 7932  100
Did not agree to nurse visit 32       4 62       5 81      5 32       5 54      4 40      3 39      4 340      4

Agreed to nurse visit 749     96 1179     95 1455    95 656     95 1190    96 1371    97 992    96 7592    96

Reason for no nurse visit:
- refused to nurse 36      5 48      4 81      5 28      4 62      5 55      4 34      3 344      4
- other reasons 20      3 34      3 47      3 16      2 83      7 50      4 40      4 290      4

Responder to nurse visit 693    89 1097    88 1327    87 612    89 1045    84 1266    90 918    89 6958    88

Responded to:
- waist-hip measurement 685    88 1086    88 1300    85 596    87 1016    82 1243    88 902    87 6828    86
- blood pressure measurement 686    88 1088    88 1305    85 597    87 1025    82 1248    88 902    87 6851    86
- lung function measurement 680    87 1083    87 1288    84 592    86 1015    82 1238    88 892    87 6788    86
- blood sample obtained 615    79 977    79 1193    78 527    76 918    74 1151    82 802    78 6183    78
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Table 1.3 Response to blood sample, by region

1995

Responding sample Region Total

Highland
& Islands

Grampian
& Tayside

Lothian
& Fife

Borders,
Dumfries

& Galloway
Greater

Glasgow

Lanarkshire
Ayrshire
& Arran

Forth
Valley,
Argyll

& Clyde

n        % n        % n        % n        % n       % n         % n        % n        %

Responder to nurse visit 693   100 1097   100 1327   100 612   100 1045  100 1266   100 918  100 6958   100

Reason for no blood sample:
- ineligible 12       2 13       1 31       2 18       3 25      2 25       2 22      2 146       2
- attempted, not obtained 17       2 30       3 26       2 39       6 31      3 23       2 28      3 194       3
- refused 49       7 77       7 77       6 28       5 71      7 67       5 66      7 435       6

Blood sample taken 615     89 977     89 1193     90 527     86 918    88 1151     91 802    87 6183     89
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Table 1.4 Response to survey stages, by age and sex

1995

Responding sample Age Total

16-24 25-34 35-44 45-54 55-64

   n            % n            % n             %  n            % n            % n             %

Men
Completed interviews 475       100 840       100 811       100 709       100 689       100 3524       100

Responder to nurse visit 407         86 745         89 717         88 631         89 610         89 3110         88

Responded to:
- height measurement 466         98 821         98 782         96 688         97 667         97 3424         97
- weight measurement 461         97 799         95 759         94 664         94 655         95 3338         95
- waist-hip measurement 406         85 742         88 713         88 629         89 609         88 3099         88
- blood pressure measurement 407         86 742         88 716         88 630         89 609         88 3104         88
- lung function measurement 405         85 738         88 713         88 621         88 598         87 3075         87
- blood sample obtained 343         72 679         81 680         84 589         83 564         82 2855         81
- blood sample attempted, not
  obtained 9           2 12           1 12           1 14           2 12           2 59           2

Women
Completed interviews 547       100 1160       100 992       100 825       100 884       100 4408       100

Responder to nurse visit 472         86 986         85 895         90 737         89 758         86 3848         87

Responded to:
- height measurement 537         98 1136         98 968         98 800         97 849         96 4290         97
- weight measurement 494         90 1028         89 922         93 773         94 814         92 4031         91
- waist-hip measurement 446         82 923         80 881         89 729         88 750         85 3729         85
- blood pressure measurement 447         82 928         80 887         89 731         89 754         85 3747         85
- lung function measurement 445         81 918         79 881         89 722         88 747         85 3713         84
- blood sample obtained 342         63 818         71 811         82 680         82 677         77 3328         75
- blood sample attempted, not
  obtained 24           4 27           2 30           3 25           3 29           3 135           3

All adults
Completed interviews 1022        100 2000       100 1803       100 1534       100 1573       100 7932       100

Responder to nurse visit 879         86 1731         87 1612         89 1368         89 1368         87 6958         88

Responded to:
- height measurement 1003         98 1957         98 1750         97 1488         97 1516         96 7714         97
- weight measurement 955         93 1827         91 1681         93 1437         94 1469         93 7369         93
- waist-hip measurement 852         83 1665         83 1594         88 1358         89 1359         86 6828         86
- blood pressure measurement 854         84 1670         84 1603         89 1361         89 1363         87 6851         86
- lung function measurement 850         83 1656         83 1594         88 1343         88 1345         86 6788         86
- blood sample obtained 685         67 1497         75 1491         83 1269         83 1241         79 6183         78
- blood sample attempted, not
  obtained 33           3 39           2 42           2 39           3 41           3 194           2
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Table 1.5 Overall response to all survey stages, by region

1995

Responding sample Region Total

Highland
& Islands

Grampian
& Tayside

Lothian
& Fife

Borders,
Dumfries

& Galloway
Greater

Glasgow

Lanarkshire
Ayrshire
& Arran

Forth
Valley,
Argyll

& Clyde

n        % n        % n        % n        % n       % n       % n        % n      %

Total in-scope households 924  100 1522  100 1948  100 894  100 1555  100 1764  100 1235  100 9842  100

Completed interviews 781    85 1241    82 1534    79 689    77 1245    80 1411    80 1031    83 7932    81

Responder to nurse visit 693    75 1097    72 1327    68 612    68 1045    67 1266    72 918    74 6958    71

Responded to:
- height measurement 762    82 1208    79 1510    78 674    75 1180    76 1382    78 998    81 7714    78
- weight measurement 744    81 1171    77 1440    74 638    71 1101    71 1312    74 963    78 7369    75
- waist-hip measurement 685    74 1086    71 1300    67 596    67 1016    65 1243    70 902    73 6828    69
- blood pressure measurement 686    74 1088    71 1305    67 597    67 1025    66 1248    71 902    73 6851    70
- lung function measurement 680    74 1083    71 1288    66 592    66 1015    65 1238    70 892    72 6788    69
- blood sample obtained 615    67 977    64 1193    61 527    59 918    59 1151    65 802    65 6183    63
- blood sample attempted, not
  obtained 17      2 30      2 26      1 39      4 31      2 23      1 28      2 194      2

Table 1.6 Response to interview stage, by Carstairs index

1995

Responding sample Carstairs index (quartiles) Total

1 (lowest) 2 3 4 (highest)

  n             %   n              %   n              %   n               %   n                %

Total in-scope households 2484        100 2435         100 2529         100 2394         100 9842         100

Reason for no interview:
 - no contact     76            3     80             3    94              4   127             5   377             4
 - refusal   328          13   313            13   330           13   302            13 1273           13
 - other reasons     58            2     57             2     68             3     77              3   260             3

Completed interviews 2022          81 1985           82 2037           81 1888            79 7932           81

Responder to nurse visit 1783          72 1773           73 1772           70 1630            68 6958           71

Responded to:
 - height measurement 1981          80 1944           80 1996           79 1793            75 7714           78
 - weight measurement 1880          76 1862           76 1928           76 1701            71 7371           75
 - waist-hip measurement 1755          71 1744           72 1736           69 1593            67 6828           69
 - blood pressure measurement 1760          71 1744           72 1742           69 1605            67 6851           70
 - lung function measurement 1750          70 1722           71 1731           68 1585            66 6788           69
 - blood sample obtained 1584          64 1554           64 1583           63 1463            61 6183           63
 - blood sample attempted, not
   obtained     49            2     66             3     42             2     37              2   194             2
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Table 1.7 Sex and age distribution of responding sample compared
with mid-1995 population estimates

1995

Responding sample

(a)

Mid-1995
population

estimates

(b)

Responder to
interview

(unweighted)

(c)

Responder to
interview

(weights 1 &
2)

(d)

Responder to
interview

(weights 3 &
4)

% % % %

All men 49 44 46 49
16-24 9 6 8 9
25-34 12 11 10 12
35-44 11 10 10 11
45-54 9 9 10 9
55-64 8 9 8 8

All women 51 56 54 51
16-24 9 7 9 9
25-34 12 15 13 12
35-44 11 13 12 11
45-54 10 10 12 10
55-64 8 11 9 8

All
16-24 18 13 17 18
25-34 25 25 23 25
35-44 22 23 22 22
45-54 19 19 21 19
55-64 16 20 17 16
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Table 1.8 Sex and age distribution (weighted) of responding sample compared with mid-1995 
population estimates

1995

Responding sample Age Total

16-24 25-34 35-44 45-54 55-64

% % % % % %

At interview
Men 9 12 11 9 8 49
Women 9 12 11 10 8 51

Bases (weighted) 1418 1969 1721 1527 1265 7900

At nurse visit
Men 9 13 11 10 8 50
Women 9 12 11 10 8 50

Bases (weighted) 1238 1718 1550 1373 1101 6980

Providing blood sample
Men 9 13 12 10 8 52
Women 7 11 12 10 8 48

Bases (weighted) 981 1505 1447 1284 1001 6219

Mid-1995 population estimates
Men 9 12 11 9 8 49
Women 9 12 11 10 8 51

Basesa 582 808 703 626 520 3240
aBase figures shown in thousands.
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Table 1.9 Sex distribution (weighted) of responding sample compared with mid-1995
population estimates, by age

1995

Responding sample Age Total

16-24 25-34 35-44 45-54 55-64

% % % % % %

At interview
Men 51 50 49 49 47 49
Women 49 50 51 51 53 51

Bases (weighted) 1418 1969 1721 1527 1265 7900

At nurse visit
Men 51 51 49 49 49 50
Women 49 49 51 51 51 50

Bases (weighted) 1238 1718 1550 1373 1101 6980

Providing blood sample
Men 55 53 50 49 50 52
Women 45 47 50 51 50 48

Bases (weighted) 981 1505 1447 1284 1001 6219

Mid-1995 population estimates
Men 51 50 49 49 47 49
Women 49 50 51 51 53 51

Basesa 582 808 703 626 520 3240
aThousands
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Table 1.10 Age distribution (weighted) of responding sample compared
with mid-1995 population estimates, by sex

1995

Age Health Survey responding sample Mid-1995
population

estimates

At interview At nurse visit Providing
blood sample

% % % %

Men
16-24 19 18 17 19
25-34 25 25 25 25
35-44 22 22 23 22
45-54 19 19 20 19
55-64 15 15 16 15

Bases (weighted) 3902 3483 3206 1601

Women
16-24 17 17 15 17
25-34 25 24 23 25
35-44 22 23 24 22
45-54 19 20 22 19
55-64 17 16 17 17

Bases (weighted) 3997 3499 3012 1639
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Table 1.11 Age distribution (weighted) of responding sample compared
with mid-1995 population estimates, by region and sex

1995

Age Health survey responding sample Mid-1995
population

estimates

At interview At nurse visit Providing
blood sample

% % % %

Highland & Islands
Men
16-24 18 17 16 17
25-34 26 26 26 23
35-44 22 21 21 23
45-54 18 18 19 21
55-64 17 18 18 16
Bases (weighted) 214 187 170 87

Women
16-24 15 15 11 15
25-34 25 24 24 23
35-44 22 23 24 23
45-54 19 19 20 21
55-64 19 19 21 17
Bases (weighted) 209 189 162 86

Grampian & Tayside % % % %
Men
16-24 19 19 17 19
25-34 25 24 24 25
35-44 24 24 25 22
45-54 19 19 20 20
55-64 13 13 14 15
Bases (weighted) 753 685 630 293

Women
16-24 18 18 15 18
25-34 24 23 21 24
35-44 20 21 22 22
45-54 23 23 25 20
55-64 15 15 16 16
Bases (weighted) 680 587 502 293

   Continued…
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Table 1.11 - continued

1995

Age Health survey responding sample Mid-1995
population

estimates

At interview At nurse visit Providing
blood sample

% % % %

Lothian & Fife
Men
16-24 20 20 18 19
25-34 27 28 28 26
35-44 21 22 23 22
45-54 18 17 18 19
55-64 13 13 13 14
Bases (weighted) 896 778 723 354

Women
16-24 21 21 19 18
25-34 25 24 24 26
35-44 22 23 24 22
45-54 17 18 20 19
55-64 15 13 14 16
Bases (weighted) 862 750 652 360

Borders, Dumfries & Galloway % % % %
Men
16-24 15 16 15 16
25-34 21 20 21 23
35-44 25 24 24 22
45-54 23 25 26 22
55-64 15 15 14 18
Bases (weighted) 179 158 144 76

Women
16-24 15 15 12 15
25-34 24 25 23 22
35-44 22 22 24 22
45-54 21 20 22 22
55-64 18 18 19 19
Bases (weighted) 194 175 143 78

   Continued…
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Table 1.11 - continued

1995

Age Health survey responding sample Mid-1995
population

estimates

At interview At nurse visit Providing
blood sample

% % % %
Greater Glasgow
Men
16-24 18 18 17 19
25-34 25 24 23 27
35-44 20 19 20 21
45-54 20 21 22 17
55-64 17 17 18 15
Bases (weighted) 629 556 510 281

Women
16-24 17 17 14 19
25-34 23 23 22 27
35-44 23 23 25 21
45-54 18 20 21 17
55-64 19 18 18 17
Bases (weighted) 764 646 554 294

Lanarkshire, Ayrshire & Arran % % % %
Men
16-24 17 16 16 18
25-34 25 25 24 25
35-44 21 20 21 22
45-54 20 21 21 20
55-64 18 18 18 16
Bases (weighted) 703 650 611 291

Women
16-24 14 15 12 17
25-34 27 26 26 24
35-44 20 21 22 22
45-54 21 21 23 20
55-64 17 17 17 17
Bases (weighted) 732 651 572 302

Forth Valley, Argyll & Clyde % % % %
Men
16-24 20 19 15 18
25-34 23 24 26 24
35-44 23 23 25 22
45-54 18 18 19 20
55-64 16 15 15 16
Bases (weighted) 528 467 419 219

Women
16-24 17 16 13 17
25-34 24 24 24 24
35-44 24 25 26 22
45-54 18 19 20 20
55-64 17 16 17 17
Bases (weighted) 556 501 428 226

Bases for the estimated population are in thousands. The population estimates exclude those
living in institutions by applying the figures for each age group for Scotland as a whole to
each region.
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Table 1.12 True standard errors and 95% confidence intervals for physical activity variables

1995

Base Characteristic %
Sample size

(unweighted)

True
standard

error

95%
confidence

interval Deft
Frequency - intensity activity level

Level 0 22.7 3499 0.67 21.4 - 24.0 1.05
Level 1 16.3 3499 0.82 14.7 - 17.9 1.17
Level 2 17.1 3499 0.72 15.7 - 18.5 1.12
Level 3 20.4 3499 0.84 18.7 - 22.0 1.22
Level 4 9.9 3499 0.60 8.7 - 11.1 1.26
Level 5 13.7 3499 0.63 12.4 - 14.9 1.08

Men

Levels 3 - 5 43.9 3499 1.19 41.6 - 46.2 1.32
Level 0 26.2 4381 0.56 25.1 - 27.3 1.06
Level 1 18.0 4381 0.52 17.0 - 19.0 1.03
Level 2 20.2 4381 0.59 19.0 - 21.3 1.08
Level 3 22.1 4381 0.75 20.6 - 23.6 1.21
Level 4 8.6 4381 0.46 7.6 - 9.5 1.02
Level 5 5.0 4381 0.48 4.0 - 5.9 1.26

Women

Levels 3 - 5 35.6 4381 0.86 33.9 - 37.3 1.25
Moderate/vigorous activity of different types

Home activity 45.0 3524 0.95 43.1 - 46.8 1.19
Sports and exercise 54.0 3520 1.01 52.0 - 56.0 1.23

Men

Work activity 14.1 3511 0.97 12.2 - 16.0 1.54
Home activity 61.6 4407 1.07 59.5 - 63.7 1.44
Sports and exercise 51.0 4401 1.00 49.0 - 52.9 1.39

Women

Work activity 8.5 4388 0.49 7.5 - 9.4 1.23
Maximum intensity level
Men Inactive 7.2 3513 0.69 5.8 - 8.5 1.42

Light activity 15.2 3513 0.82 13.6 - 16.8 1.28
Moderate activity 40.8 3513 0.87 39.1 - 42.5 1.12
Vigorous activity 36.8 3513 0.99 34.9 - 38.8 1.24
Total vigorous or moderate
activity

77.6 3513 0.86 76.0 - 79.3 1.28

Women Inactive 7.1 4389 0.37 6.3 - 7.8 1.09
Light activity 9.4 4389 0.58 8.3 - 10.5 1.23
Moderate activity 56.7 4389 1.04 54.7 - 58.7 1.31
Vigorous activity 26.8 4389 0.85 25.2 - 28.5 1.30
Total vigorous or moderate
activity

83.5 4389 0.71 82.2 - 84.9 1.30
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Table 1.13 True standard errors and 95% confidence intervals for smoking variables

1995

Base Characteristic Mean/%
Sample size

(unweighted)

True
standard

error

95%
confidence

interval
Deft

Men Mean number of cigarettes
smoked per day

18.1 1252 0.33 17.5 - 18.8 1.11

Women Mean number of cigarettes
smoked per day

15.4 1663 0.23 14.9 - 15.8 1.20

Smoking status
Non - smoker
Never smoked at all 31.5 3523 1.24 29.1 - 33.9 1.55
Never smoked regularly 11.6 3523 0.69 10.2 - 12.9 1.29
Ex - smoker who stopped:
15 or more years ago 6.0 3523 0.42 5.2 - 6.9 1.06
10 - 14 years ago 3.3 3523 0.36 2.6 - 4.0 1.14
5 - 10 years ago 2.8 3523 0.30 2.2 - 3.4 1.11
Less than5 years ago 5.3 3523 0.47 4.4 - 6.2 1.22
Don't know how many
years

0.2 3523 0.08 0.0 - 0.3 1.24

Smoker
Cigar or pipe only 5.5 3523 0.41 4.7 - 6.3 1.13
Cigarette smoker:
Less than l0 per day 5.7 3523 0.55 4.6 - 6.8 1.39
10, less than 20perday 12.6 3523 0.64 11.4 - 13.9 1.21
20 or more per day 15.4 3523 0.75 13.9 - 16.8 1.24

Men

Don't know how many 0.1 3523 0.03 0.0 - 0.1 0.80
Non - smoker
Never smoked at all 38.4 4406 0.84 36.7 - 40.1 1.22
Never smoked regularly 11.6 4406 0.63 10.3 - 12.8 1.31
Ex - smoker who stopped:

15 or more years ago 4.6 4406 0.31 3.9 - 5.2 1.05
10 - 14 years ago 2.7 4406 0.20 2.3 - 3.1 0.90

5 - 10 years ago 2.8 4406 0.26 2.3 - 3.3 1.09
Less than 5 years ago 5.5 4406 0.45 4.6 - 6.4 1.21

Don't know how many
years

0.1 4406 0.05 0.0 - 0.2 1.25

Smoker
Cigar or pipe only 0.1 4406 0.05 0.0 - 0.2 1.05
Cigarette smoker:

Less than 10 per day 7.2 4406 0.44 6.4 - 8.1 1.11
10, less than 20 per day 15.2 4406 0.67 13.9 - 16.5 1.28

20Ormoreperday 13.2 4406 0.66 11.9 - 14.5 1.32

Women

Don't know how many 0.0 4406 0.02 0.0 - 0.1 0.80
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Table 1.14 True standard errors and 95% confidence intervals for drinking variables

1995
Base Characteristic % True

standard
Sample

size

error 95%
confidence

interval

Deft

Alcohol consumption level (number of units per week)
Have never drunk 3.1 3513 0.37 2.4 - 3.8 1.28
Ex - drinker 2.6 3513 0.29 2.0 - 3.2 1.07
Current drinker:

Under 1 7.3 3513 0.46 6.4 - 8.2 1.05
Over 1 - 10 27.5 3513 0.94 25.6 - 29.3 1.24

Over 10 - 21 26.4 3513 0.83 24.8 - 28.0 1.11
Over21 - 28 10.9 3513 0.57 9.8 - 12.0 1.09

Over 28 - 35 6.7 3513 0.49 5.7 - 7.7 1.16
Over 35 - 50 7.5 3513 0.54 6.4 - 8.5 1.21

Men

Over 50 8.1 3513 0.50 7.1 - 9.0 1.09
Have never drunk 6.7 4399 0.46 5.8 - 7.6 1.23
Ex - drinker 3.3 4399 0.29 2.8 - 3.9 1.09
Current drinker:

Under 1 16.7 4399 0.61 15.5 - 17.9 1.08
Over 1 - 7 41.4 4399 0.88 39.7 - 43.1 1.18
Over7 - 14 18.8 4399 0.71 17.4 - 20.2 1.21

Over 14 - 21 8.1 4399 0.52 7.0 - 9.1 1.26
Over 21 - 35 4.0 4399 0.35 3.3 - 4.7 1.19

Women

Over35 1.0 4399 0.24 0.6 - 1.5 1.56
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Table 1.15 True standard errors and 95% confidence intervals for mean values of blood pressure
measurements

1995
Base Characteristic Mean Sample size

(unweighted)
True

standard
error

95%
confidence

interval

Deft

Systolic 131.2 2580 0.34 130.6 - 131.9 1.13Men
Diastolic 72.8 2580 0.24 72.3 - 73.2 1.07
Systolic 123.9 3188 0.32 123.3 - 124.6 1.07Women
Diastolic 68.3 3188 0.25 67.8 - 68.8 1.19

Systolic
Highland & Islands 130.3 262 0.93 128.4 - 132.1 1.05
Grampian & Tayside 131.1 477 1.03 129.1 - 133.1 1.39
Lothian & Fife 130.5 508 0.46 129.6 - 131.4 0.88
Borders, Dumfries & Galloway 132.2 227 0.58 131.1 - 133.4 0.87
Greater Glasgow 132.2 324 0.69 130.9 - 133.6 0.95
Lanarkshire, Ayrshire & Arran 131.5 447 0.84 129.9 - 133.2 1.15

Men

Forth Valley, Argyl1 & Clyde 131.1 335 0.81 129.5 - 132.7 1.07
Highland & Islands 124.2 327 1.60 121.0 - 127.3 1.48
Grampian & Tayside 124.1 505 0.53 123.1 - 125.1 0.96
Lothian & Fife 122.5 598 0.77 121.0 - 124.0 1.25
Borders, Dumfries & Galloway 126.2 305 1.01 124.3 - 128.2 1.20
Greater Glasgow 124.4 470 0.88 122.7 - 126.1 1.05
Lanarkshire, Ayrshire & Arran 125.8 552 0.69 124.4 - 127.2 1.04

Women

Forth Valley, Argyl1 & Clyde 122.1 431 0.73 120.6 - 123.5 0.95
Diastolic

Highland & Islands 72.0 262 0.79 70.4 - 73.5 0.90
Grampian & Tayside 73.1 477 0.61 71.9 - 74.3 1.24
Lothian & Fife 72.0 508 0.49 71.0 - 73.0 0.93
Borders, Dumfries & Galloway 73.4 227 1.01 71.4 - 75.4 1.39
Greater Glasgow 74.5 324 0.41 73.7 - 75.3 0.78
Lanarkshire, Ayrshire & Arran 72.8 447 0.76 71.3 - 74.2 1.29

Men

Forth Valley, Argyll & Clyde 71.6 335 0.69 70.3 - 73.0 1.10
Highland & Islands 68.1 327 1.25 65.6 - 70.5 1.60
Grampian & Tayside 69.0 505 0.58 67.9 - 70.1 1.37
Lothian & Fife 68.3 598 0.62 67.1 - 69.5 1.55
Borders, Dumfries & Galloway 69.7 305 0.70 68.3 - 71.1 1.21
Greater Glasgow 68.4 470 0.76 66.9 - 69.9 1.32
Lanarkshire, Ayrshire & Arran 69.0 552 0.53 68.0 - 70.0 1.07

Women

Forth Valley, Argyll & Clyde 66.0 431 0.43 65.1 - 66.8 0.98
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Table 1.16 True standard errors and 95% confidence intervals for distribution of systolic and diastolic
blood pressure measurements.

1995

Base Characteristic %
Sample size

(unweighted)
True standard

error

95%
confidence

interval Deft
Systolic

Less than 120 19.8 2580 0.90 18.0 - 21.5 1.17
120 - 129 31.1 2580 0.83 29.5 - 32.7 1.03
130 - 139 26.5 2580 0.98 24.5 - 28.4 1.12
140 - 149 13.2 2580 0.72 11.8 - 14.6 1.17
150 - 159 5.2 2580 0.58 4.1 - 6.3 1.28
160 - 169 2.5 2580 0.25 2.0 - 2.9 0.88
170 - 179 0.9 2580 0.17 0.6 - 1.3 0.96

Men

180 or more 0.9 2580 0.20 0.5 - 1.3 1.04
Less than 120 45.4 3188 0.96 43.5 - 47.3 1.03
120 - 129 25.9 3188 0.74 24.4 - 27.3 1.08
130 - 139 13.9 3188 0.74 12.5 - 15.4 1.14
140 - 149 7.3 3188 0.53 6.2 - 8.3 1.11
150 - 159 3.7 3188 0.34 3.0 - 4.4 1.02
160 - 169 2.1 3188 0.37 1.3 - 2.8 1.29
170 - 179 1.0 3188 0.15 0.7 - 1.3 0.90

Women

180Ormore 0.8 3188 0.14 0.5 - 1.1 1.04
Diastolic

Less than 60 13.6 2580 0.87 11.9 - 15.3 1.24
60 - 64 11.7 2580 0.68 10.4 - 13.0 1.23
65 - 69 16.5 2580 0.96 14.6 - 18.4 1.28
70 - 74 16.0 2580 0.72 14.6 - 17.4 1.04
75 - 79 14.6 2580 0.83 13.0 - 16.3 1.17
80 - 84 11.7 2580 0.77 10.2 - 13.2 1.15
85 - 89 7.6 2580 0.65 6.3 - 8.9 1.13
90 - 94 4.6 2580 0.40 3.8 - 5.3 1.05
95 - 99 1.8 2580 0.28 1.2 - 2.3 1.08

Men

100 or more 2.0 2580 0.30 1.4 - 2.6 1.03
Less than 60 22.7 3188 0.81 21.1 - 24.3 1.09
60 - 64 17.0 3188 0.70 15.6 - 18.4 1.08
65 - 69 18.8 3188 0.93 17.0 - 20.6 1.19
70 - 74 15.6 3188 0.80 14.0 - 17.1 1.17
75 - 79 11.3 3188 0.51 10.3 - 12.3 0.98
80 - 84 7.0 3188 0.44 6.1 - 7.9 1.00
85 - 89 3.8 3188 0.41 3.0 - 4.6 1.08
90 - 94 2.1 3188 0.25 1.6 - 2.6 1.00
95 - 99 1.0 3188 0.16 0.7 - 1.3 0.98

Women

l00 or more 0.8 3188 0.15 0.5 - 1.1 1.13
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Table 1.17 True standard errors and 95% confidence intervals for blood pressure level

1995

Base Characteristic %
Sample size

(unweighted)

True
standard

error

95%
confidence

interval Deft
Blood pressure level
Normotensive untreated 89.0 2572 0.56 87.9 - 90.1 0.96
Normotensive treated 5.1 2572 0.50 4.1 - 6.0 1.14
Hypertensive untreated 1.5 2572 0.27 1.0 - 2.1 1.04

Men

Hypertensive treated 4.4 2572 0.39 3.6 - 5.1 1.00
Normotensive untreated 87.1 3178 0.67 85.8 - 88.4 1.17
Normotensive treated 8.4 3178 0.48 7.4 - 9.3 1.11
Hypertensive untreated 1.2 3178 0.15 0.9 - 1.5 0.93

Women

Hypertensive treated 3.3 3178 0.37 2.6 - 4.0 1.09
Blood pressure monitoring
Ever had blood pressure
measured

89.4 3519 0.58 88.2 - 90.5 1.18

Last time blood pressure measured
Less than I year ago 42.9 3519 0.85 41.3 - 44.6 1.12
1 year, less than 3 years
ago

24.7 3519 0.86 23.0 - 26.4 1.13

3 years ago or more 21.8 3519 0.64 20.5 - 23.0 0.96

Men

Never 10.6 3519 0.58 9.5 - 11.8 1.18
Blood pressure monitoring
Ever had blood pressure
measured

97.0 4407 0.28 96.5 - 97.6 1.22

Last time blood pressure measured
Less than 1 year ago 62.9 4407 0.88 61.2 - 64.6 1.29
1 year, less than 3 years
ago

20.0 4407 0.62 18.8 - 21.2 1.09

3 years ago or more 21.8 4407 0.62 20.5 - 23.0 1.22

Women

Never 10.6 4407 0.28 10.1 - 11.2 1.22
High blood pressure
Not high BP 89.0 2572 0.56 87.9 - 90.1 0.96Men
High BP 11.0 2572 0.56 9.9 - 12.1 0.96
Not high BP 87.1 3178 0.67 85.8 - 88.4 1.17Women
High BP 12.9 3178 0.67 11.6 - 14.2 1.17
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Table 1.18 True standard errors and 95 % confidence intervals for mean values of anthropometric
measurements

1995
Base Characteristic Mean Sample size

(unweighted)
True

standard
error

95% confidence
interval

Deft

Measurement
Height 175.1 3404 0.12 174.8 - 175.3 1.10
Weight 79.7 3323 0.29 79.1 - 80.3 1.21
Body mass index 26.0 3303 0.09 25.8 - 26.2 1.19

Men

Waist hip ratio 0.9 3061 0.0019 0.8864 - 0.8936 1.21
Height 161.4 4284 0.10 161.1 - 161.6 1.19
Weight 66.7 4019 0.18 66.3 - 67.0 0.96
Body mass index 25.7 4005 0.07 25.5 - 25.8 0.98

Women

Waist - hip ratio 0.8 3661 0.0016 0.7768 - 0.7832 1.26

Table 1.19 True standard errors and 9S % confidence intervals for distribution of height and weight

1995
Base Characteristic % Sample size

(unweighted)
True

standard
error

95%
confidence

interval

Deft

Height
Less than 160 1.3 3404 0.16 0.9 - 1.6 0.98
160, less than 165 5.6 3404 0.42 4.7 - 6.4 1.09
165, less than 170 15.8 3404 0.70 14.4 - 17.2 1.13
170,1ess than l75 25.9 3404 0.88 24.1 - 27.6 1.11
175, less than 180 26.7 3404 0.75 25.3 - 28.2 1.03

Men

180 or more 24.8 3404 0.82 23.2 - 26.4 1.14
Less than 155 15.7 4284 0.47 14.8 - 16.6 0.96
155, less than 160 25.0 4284 0.75 23.5 - 26.5 1.22
160, less than 165 30.8 4284 0.78 29.3 - 32.3 1.08
165, less than 170 19.5 4284 0.66 18.2 - 20.8 1.14

Women

170 or more 9.1 4284 0.47 8.1 - 10.0 1.17
Weight
Less than 60 53 3323 0.48 4.4 - 6.3 1.22
60,1essthan70 18.8 3323 0.76 17.3 - 20.2 1.12
70, less than 80 29.8 3323 0.99 27.9 - 31.8 1.17
80, less than 90 26.0 3323 0.85 24.3 - 27.7 1.18

Men

90 or more 20.1 3323 0.97 18.2 - 22.0 1.27
Less than 50 5.6 4019 0.42 4.8 - 6.4 1.15
50, less than 60 27.3 4019 0.72 25.8 - 28.7 1.05
60, less than 70 33.8 4019 0.82 32.2 - 35.4 1.09
70, less than 80 19.4 4019 0.77 17.8 - 20.9 1.26

Women

80 or more 14.0 4019 0.67 12.7 - 15.3 1.15
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Table 1.20 True standard errors and 95 % confidence intervals for distribution of anthropometric
measurements

1995

Base Characteristic %
Sample

size

True
standard

error

95%
confidence

interval Deft
Waist hip ratio
Less than 0.80 8.5 3061 0.58 7.4 - 9.7 1.23
0.80, less than 0.85 18.1 3061 0.77 16.6 - 19.6 1.16
0.85, less than 0.90 27.3 3061 0.96 25.5 - 29.2 1.17
0.90, less than 0.95 26.3 3061 0.87 24.6 - 28.0 1.10
0.95, less than 1.00 14.0 3061 0.87 12.2 - 15.7 1.20

Men

1.00 or more 5.8 3061 0.58 4.7 - 6.9 1.19
Less than 0.70 9.6 3661 0.62 8.4 - 10.8 1.29
0.70, less than 0.75 24.1 3661 0.86 22.4 - 25.8 1.35
0.75, less than 0.80 31.2 3661 0.79 29.7 - 32.8 1.12
0.80, less than 0.85 20.9 3661 0.73 19.4 - 22.3 1.12
0.85, less than 0.90 9.6 3661 0.48 8.7 - 10.6 1.08

Women

0.90 or more 4.6 3661 0.33 4.0 - 5.3 0.98
Body mass index
20 or less 4.9 3303 0.46 4.0 - 5.8 1.19
Over 20 - 25 39.0 3303 0.85 37.3 - 40.6 1.01
Over 25 - 30 39.9 3303 0.90 38.2 - 41.7 1.13

Men

Over 30 16.2 3303 0.73 14.7 - 17.6 1.15
20 or less 8.3 4005 0.54 7.3 - 9.4 1.23
Over 20 - 25 44.1 4005 0.78 42.6 - 45.6 1.08
Over25 - 30 30.1 4005 0.84 28.5 - 31.8 1.14

Women

Over 30 17.5 4005 0.71 16.1 - 18.9 1.12
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Table 1.21 True standard errors and 95% confidence intervals for body mass index (BMI) within region
1995

Base Characteristic Mean/% Sample size
(unweighted)

True
standard

error

95%
confidence

interval

Deft

Men
Mean BMI 26.6 342 0.21 26.1 - 27.0 1.13Highland & Islands
% Obese (BMI over 30) 17.2 342 2.24 12.8 - 21.5 1.15
Mean BMI 26.0 559 0.23 25.6 - 26.5 1.15Grampian & Tayside
% Obese (BMI over 30) 15.3 559 2.08 11.2 -19.4 1.13
Mean BMI 25.7 668 0.16 25.4 - 26.0 1.09Lothian & Fife
% Obese (BMI over 30) 14.6 668 1.55 11.6-17.7 1.19
Mean BMI 26.4 281 0.37 25.7 - 27.1 1.22Borders, Dumfries &

Galloway % Obese (BMI over 30) 16.6 281 2.75 11.2 - 22.0 1.07
Mean BMI 25.7 451 0.36 25.0 - 26.4 1.36Greater Glasgow
% Obese (BMI over 30) 16.6 451 2.21 12.2 - 20.9 1.16
Mean BMI 26.4 573 0.15 26.1 - 26.7 1.07Lanarkshire, Ayrshire

& Arran % Obese (BMI over 30) 18.0 573 1.79 14.4 - 21.5 1.08
Mean BMI 26.0 429 0.15 25.7 - 26.3 0.93Forth Valley, Argyll

& Clyde % Obese (BMI over 30) 16.5 429 2.09 12.4 - 20.6 1.04
Women

Mean BMI 26.2 398 0.42 25.4 - 27.0 1.47Highland & Islands
% Obese (BMI over 30) 21.5 398 2.57 16,4 - 26.5 1.31
Mean BMI 25.8 602 0.23 25.4 - 26.3 1.08Grampian & Tayside
% Obese (BMI over 30) 20.3 602 2.70 15.0 - 25.6 1.29
Mean BMI 25.4 758 0.18 25.0 - 25.7 1.13Lothian & Fife
% Obese (BMI over 30) 15.0 758 1.28 12.5 - 17.5 1.06
Mean BMI 25.7 353 0.18 25.4 - 26.0 0.93Borders, Dumfries &

Galloway % Obese (BMI over 30) 17.9 353 1.97 14.0 - 21.8 1.14
Mean BMI 25.3 636 0.06 25.2 - 25.4 0.82Greater Glasgow
% Obese (BMI over 30) 15.0 636 1.49 12.1 - 17.9 1.02
Mean BMI 26.1 733 0.24 25.6 - 26.6 1.11Lanarkshire, Ayrshire

& Arran % Obese (BMI over 30) 19.5 733 1.65 16.3 - 22.8 1.13
Mean BMI 25.5 525 0.19 25.2 - 25.9 0.96Forth Valley, Argyll

& Clyde % Obese (BMI over 30) 16.6 525 2.05 12.5 - 20.6 1.20
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Table 1.22 True standard errors and 9S % confidence intervals for lung function variables

1995

Base Characteristic %
(Sample size
unweighted)

True standard
error

95%
confidence

interval Deft
Lung function levels
FEV,

Men Mean 3.9 2979 0.02 3.9 - 4.0 1.00
Women Mean 2.8 3586 0.01 2.8 - 2.8 1.03

FVC
Men Mean 4.9 2979 0.02 4.9 - 4.9 1.12
Women Mean 3.5 3586 0.01 3.4 - 3.5 1.12

Peak flow
Men Mean 571.0 2979 2.61 565.5 - 575.8 1.20
Women Mean 385.5 3586 2.09 381.6 - 389.8 1.49
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Table 1.23 True standard errors and 95% confidence intervals for blood analytes

1995

Base Characteristic Mean/%
Sample size

(unweighted)

True
standard

error

95%
confidence

interval Defl
Total cholesterol (mmol/l)
Mean 5.6 2831 0.03 5.6 - 5.7 1.18
Less than 5.2 36.7 2831 0.88 35.0 - 38.5 1.06
5.2 less than 6.5 40.4 2831 1.00 38.4 - 42.3 1.15
6.5 less than 7.8 18.4 2831 0.81 16.8 - 20.0 1.21

Men

7.8 or more 4.5 2831 0.40 3.7 - 5.3 1.09
Mean 5.6 3300 0.02 5.5 - 5.6 1.10
Lessthan5.2 39.1 3300 1.10 36.9 - 41.2 1.19
5.2 less than 6.5 39.5 3300 0.84 37.9 - 41.1 1.04
6.5 less than 7.8 17.0 3300 0.90 15.2 - 18.8 1.26

Women

7.8 or more 4.5 3300 0.38 3.7 - 5.2 1.00
HDL - cholesterol (mmol/l)
Mean 1.3 2782 0.01 1.3 - 1.3 1.19
Up to O.9 14.0 2782 0.77 12.5 - 15.5 1.18

Men

Over 0.9 86.0 2782 0.77 84.5 - 87.5 1.18
Mean 1.5 3253 0.01 1.5 - 1.6 1.07
Up to 0.9 4.2 3253 0.41 3.4 - 5.0 1.13

Women

Over 0.9 95.8 3253 0.41 95.0 - 96.6 1.13
Haemoglobin (g/dl)
Mean 15.1 2787 0.02 15.1 - 15.1 1.02
Less than 13.0 1.9 2787 0.23 1.4 - 2.3 0.95
13.0 less than 14.0 9.8 2787 0.51 8.8 - 10.8 0.93
14.01essthan 15.5 52.1 2787 1.03 50.1 - 54.1 1.09

Men

15.5 or more 36.2 2787 0.75 34.8 - 37.7 0.98
Mean 13.3 3233 0.03 13.3 - 13.4 1.24
Less than 12.0 8.0 3233 0.55 6.9 - 9.1 1.12
12.0 less than 13.0 25.4 3233 0.91 23.6 - 27.2 1.07
13.01essthan 14.0 39.6 3233 0.86 38.0 - 41.3 0.99

Women

14.0 or more 27.0 3233 0.78 25.4 - 28.5 1.04
Ferritin (ng/ml)

Men Mean 124.7 2792 3.23 118.3 - 131.0 1.16
Women Mean 50.3 3234 0.87 48.6 - 52.0 1.04



44

Table 1.24 True standard errors and 95 % confidence intervals for blood analytes
1995

Base Characteristic Mean/% Sample size
(unweighted)

True
standard

error

95%
confidence

interval

Deft

Gamma gt (iu/l)
Mean 37.3 2800 0.91 35.5 - 39.1 0.99
Less than 10 2.2 2800 0.34 1.6 - 2.9 1.29
10, less than 15 9.7 2800 0.60 8.5 - 10.9 1.14
15,1ess than 25 35.3 2800 0.91 33.6 - 37.1 1.09
25, less than 35 22.2 2800 0.76 20.7 - 23.7 1.05
35,1ess than 45 11.1 2800 0.71 9.7 - 12.5 1.15
45, less than 55 4.9 2800 0.45 4.0 - 5.8 1.08

Men

55 or over 14.5 2800 0.83 12.9 - 16.2 1.15
Mean 22.9 3261 0.70 21.5 - 24.2 1.14
Less than 10 8.8 3261 0.52 7.8 - 9.8 1.12
10, less than 15 30.2 3261 0.81 28.6 - 31.8 1.09
15,1ess than 25 38.8 3261 1.03 36.8 - 40.8 1.26
25,1ess than 35 10.7 3261 0.65 9.4 - 11.9 1.21
35, less than 45 4.2 3261 0.40 3.4 - 4.9 1.18
45,1essthan55 2.6 3261 0.33 2.0 - 3.3 1.11

Women

55 or over 4.8 3261 0.34 4.1 - 5.4 1.06
Cotininee (ng/ml)
Mean 104.4 2638 3.75 97.0 - 111.7 1.26
Less than 8 37.5 2661 1.17 35.2 - 39.8 1.35
8 less than 20 1.7 2661 0.25 1.2 - 2.2 1.04

Men

20 or more 60.8 2661 1.21 58.4 - 63.1 1.37
Mean 92.7 3125 3.51 85.8 - 99.6 1.42
Less than 8 35.4 3151 1.05 33.3 - 37.4 1.36
8 less than 20 1.9 3151 0.30 1.3 - 2.5 1.26
20 or more 62.7 3151 0.99 60.7 - 64.6 1.30

Women

Fibrinogen (g/l)
Men Mean 3.3 2692 0.02 3.3 - 3.3 1.03
Women Mean 3.6 3114 0.01 3.6 - 3.6 1.06

Cholesterol monitoring
Ever measured 31.1 3524 0.83 29.5 - 32.7 1.09
Last time measured:
Less than 1 year ago 34.3 1127 1.88 30.6 - 38.0 1.23
1 year, less than 3 35.9 1127 1.76 32.4 - 39.3 1.15
3 years, less than 5 17.7 1127 1.10 15.5 - 19.8 1.08

Men

5 years ago or more 12.1 1127 1.09 10.0 - 14.3 1.10
Ever measured 23.3 4408 0.67 21.9 - 24.6 1.10
Last time measured:
Less than 1 year ago 32.3 1062 1.34 29.7 - 35.0 1.05
1 year, less than 3 37.9 1062 1.68 34.6 - 41.2 1.10
3 years, less than 5 19.0 1062 1.52 16.1 - 22.0 1.13

Women

5 years ago or more 10.7 1062 1.11 8.6 - 12.9 1.16
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Table 1.25 True standard errors and 95% confidence intervals for CVD conditions

1995
Base Characteristic % Sample

size
True

standard
error

95%
confidence

interval

Deft

CVD conditions
Ever had hypertension 13.3 3524 0.60 12.1 - 14.4 1.04
Ever had angina 3.1 3524 0.34 2.4 - 3.8 1.13
Ever had a heart attack 2.4 3524 0.26 1.9 - 2.9 1.03
Ever had a heart murmur 2.1 3524 0.30 1.5 - 2.7 1.08
Ever had abnormal heart rhythm 2.9 3524 0.31 2.3 - 3.5 1.15
Ever had other heart trouble 0.7 3522 0.14 0.4 - 0.9 0.92
Ever had a stroke 1.0 3524 0.15 0.7 - 1.3 1.01
Ever had diabetes 1 5 3524 0.26 1.0 - 2.0 1 11
Had cardiovascular disorder 19.3 3477 0.64 18.0 - 20.5 1.00
No cardiovascular disorder 80.7 3477 0.64 79.5 - 82.0 1.00
Ischaemic heart disease or stroke
Angina or heart attack or stroke 4.0 3522 0.42 3.2 - 4.9 1.20

Men

Angina or heart attack but not stroke 4.6 3522 0.44 3.7 - 5.5 1.18
CVD conditions
Ever had hypertension 13 9 4403 0 59 12.7 - 15.1 1.10
Ever had angina 2.5 4408 0.31 1.9 - 3.1 1.16
Ever had a heart attack 1.1 4408 0.17 0.8 - 1.4 1.01
Ever had a heart murmur 3.2 4405 0.36 2.5 - 3.9 1.28
Ever had abnormal heart rhythm 4.0 4406 0.35 3.3 - 4.7 1.15
Ever had other heart trouble 0.8 4402 0.12 0.5 - 1.0 0.91
Ever had a stroke 0.5 4408 0.11 0.3 - 0.7 1.02
Ever had diabetes 1.5 4408 0.20 1.1 - 1.9 1.11
Had cardiovascular disorder 20.2 4380 0.66 18.9 - 21.5 1.13
No cardiovascular disorder 79.8 4380 0.66 78.5 - 81. 1 1.13
Ischaemic heart disease or stroke
Angina or heart attack or stroke 2.9 4408 0.30 2.3 - 3.5 1.04

Women

Angina or heart attack but not stroke 3.2 4408 0.31 2.6 - 3.8 1.00
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Table 1.26 True standard errors and 95 % confidence intervals for CVD symptoms

1995

Base Characteristic % Sample size

True
standard

error

95%
confidence

interval Deft
CVD symptoms
Grade 1 angina 1.5 3522 0.19 1.2 - 1.9 0.96
Grade 2 angina 1.2 3522 0.21 0.8 - 1.6 1.06
No angina 97.2 3522 0.30 96.6 - 97.8 1.03
Intermittent claudication grade 1 1.0 3503 0.16 0.7 - 1.3 0.98
Intermittent claudication grade 2 0.7 3503 0.17 0.4 - 1.0 1.13

Men

No intermittent claudication 98.3 3503 0.24 97.8 - 98.8 1.04
Grade 1 angina 1.9 4401 0.18 1.5 - 2.2 1.03
Grade 2 angina 0.8 4401 0.14 0.6 - 1.1 1.04
No angina 97.2 4401 0.23 96.7 - 97.7 1.02
Intermittent claudication grade 1 1.3 4389 0.20 0.9 - 1.7 1.12
Intermittent claudication grade 2 0.6 4389 0.10 0.4 - 0.8 0.98

Women

No intermittent claudication 98.1 4389 0.21 97.7 - 98.6 1.03
Respiratory symptoms
Phlegm 12.8 3522 0.46 11.9 - 13.7 1.04
Breathlessness 19.8 3512 0.78 18.2 - 21.3 1.10

Men

Wheezing 20.3 3524 0.68 19.0 - 21.6 1.10
Phlegm 8.5 4406 0.55 7.4 - 9.6 1.23
Breathlessness 30.3 4397 0.87 28.6 - 32.0 124

Women

Wheezing 20.3 4408 0.68 19.0 - 21.6 1.16
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Table 1.27 True standard errors and 95 % confidence intervals for general health variables

1995

Base Characteristic %
Sample size

(unweighted)

True
standard

error

95%
confidence

interval Deft
Self - reported long - standing
illness

34.0 3524 1.08 31.9 - 36.1 1.34

No long - standing illness 66.0 3524 1.08 63.9 - 68.1 1.34
Self - reported acute sickness 13.1 3524 0.72 11.7 - 14.5 1.20

Men

Self - reported gastroenteritis 11.3 3109 0.68 10.0 - 12.6 1.12
Self - reported long - standing
illness

35.7 4408 0.85 34.0 - 37.4 1.17

No long - standing illness 64.3 4408 0.85 62.6 - 66.0 1.17
Self - reported acute sickness 16.7 4408 0.64 15.4 - 17.9 1.22
Self - reported gastroenteritis 16.1 3843 0.57 15.0 - 17.2 1.02

Women

Self - reported general health
Very Good 34.4 3524 0.89 32.7 - 36.2 1.18
Good 42.5 3524 0.89 40.8 - 44.3 1.13
Fair 17.5 3524 0.66 16.1 - 18.7 1.06
Bad 4.2 3524 0.34 3.5 - 4.8 1.08

Men

Very Bad 1.4 3524 0.20 1.1 - 1.8 1.09
Very Good 35.0 4408 1.00 33.1 - 37.0 1.41
Good 42.3 4408 0.87 40.6 - 44.0 1.19
Fair 18.2 4408 0.84 16.5 - 19.8 1.32
Bad 3.5 4408 0.35 2.8 - 4.2 1.17

Women

Very Bad 1.1 4408 0.21 0.6 - 1.5 1.25
In - patient in last 12 months 15.4 753 1.50 12.5 - 18.4 1.13
Out - patient in last 12 months 43.7 753 2.48 38.8 - 48.6 1.31

Men with
CVD

GP consultation in last 2 weeks 20.9 753 1.76 17.5 - 24.4 1.16
In - patientinlastl2months 14.9 950 1.35 12.2 - 17.5 1.14
Out - patient in last 12 months 47.4 950 2.04 43.4 - 51.4 1.23

Women
with CvD

GP consultation in last 2 weeks 26.5 950 1.64 23.3 - 29.8 1.09
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Table 1.28 True standard errors and 95 % confidence intervals for dental health variables

1995

Base Characteristic %
Sample size

(unweighted)

True
standard

error

95%
confidence

interval Deft
All false teeth 9.2 3524 0.49 8.3 - 10.2 0.98
Uses a fluoride toothpaste 90.4 3115 0.66 89.1 - 91.7 1.22
Brushes teeth:
More than once a day 60.5 3115 0.96 58.6 - 62.4 1.07
Once a day 30.8 3115 0.85 29.2 - 32.5 1.08
Less than once a day 8.7 3115 0.56 7.6 - 9.8 1.19
Visits dentist:
Every 6 months or more 50.4 3115 0.91 48.6 - 52.2 1.13
Every 12 months 14.4 3115 0.60 13.2 - 15.6 1.10
Every 24 months 4.0 3115 0.36 3.3 - 4.7 1.06
At longer intervals 14.8 3115 0.73 13.3 - 16.2 1.27

Men

Never 16.4 3115 0.82 14.8 - 18.0 1.39
All false teeth 13.0 4408 0.53 11.9 - 14.0 1.06
Uses a fluoride toothpaste 92.0 3754 0.56 90.9 - 93.1 1.22
Brushes teeth:
More than once a day 82.2 3754 0.68 80.9 - 83.5 1.22
Once a day 15.9 3754 0.71 14.5 - 17.3 1.32
Less than once a day 1.9 3754 0.23 1.5 - 2.3 1.14
Visits dentist:
Every 6 months or more 66.0 3754 1.01 64.0 - 68.0 1.33
Every 12 months 12.4 3754 0.59 11.3 - 13.6 1.13
Every 24 months 3.8 3754 0.43 2.9 - 4.6 1.28
At longer intervals 9.8 3754 0.67 8.5 - 11.1 1.41

Women

Never 8.0 3754 0.73 6.6 - 9.4 1.63

Table 1.29 True standard errors and 95% confidence intervals for GHQ12 score

1995

Base Characteristic %
Sample size

(unweighted)

True
standard

error

95%
confidence

interval Deft
GHQ12 score
0 60.1 3448 0.78 58.5 - 61.6 1.03
1 to3 26.7 3448 0.66 25.4 - 28.0 0.97

Men

4 or more 13.2 3448 0.63 12.0 - 14.4 1.13
0 54.6 4326 0.92 52.8 - 56.4 1.17
1 to 3 26.0 4326 0.76 24.5 - 27.4 1.12

Women

4 or more 19.4 4326 0.69 18.1 - 20.8 1.16
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Table 1.30 True standard errors and 95% confidence intervals for accident prevalence and accident
rates

1995

Base Characteristic %
Sample size

(unweighted)

True
standard

error

95%
confidence

interval Deft
Percentage having at least one
accident in previous 12 months

18.3 3524 0.723 16.9 - 19.7 1.11

Annual accident rate per 100
persons

23.8 3524 1.166 21.5 - 26.1 1.15

Annual work - based accident rate
per 100 persons in work

11.9 3524 1.076 9.8 - 14.0 1.23

Men

Annual non - work accident rate
per 100 persons

15.3 3524 0.930 13.5 - 17.1 1.10

Percentage having at least one
accident in previous 12 months

12.6 4408 0.662 11.3 - 13.9 1.33

Annual accident rate per 100
persons

14.6 4408 0.814 13.0 - 16 2 1.25

Annual work - based accident rate
per 100 persons in work

4.4 4408 0.694 3.0 - 5.8 1.39

Women

Annual non - work accident rate
per 100 persons

12.0 4408 0.729 10.6 - 13.4 1.23

Table 1.31 True standard errors and 95 % confidence intervals for social class of chief income earner

1995

Base Characteristic %
Sample size

(unweighted)

True
standard

error

95%
confidence

interval Deft
Social class
I &II 34.7 3327 1.10 32.5 - 36.9 1.54
III NM 12.2 3327 0.51 11.2 - 13.2 1.11
III M 33.8 3327 1.04 31.8 - 35.8 1.33

Men

IV & V 19 3 3327 0.74 17.9 - 20.7 1.22
I & II 33.2 4119 1.09 31.1 - 35.3 1.69
III NM 18.5 4119 0.57 17.4 - 19.6 1.06
III M 28.0 4119 1.01 26.0 - 30.0 1 43

Women

IV & V 20.3 4119 0.80 18.7 - 21.9 1.36
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2 BLOOD ANALYTES, QUALITY CONTROL
AND QUALITY ASSESSMENT 2
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Wei Dong, Vasant Hirani and Paola Primatesta
with Patricia Fitzsimmons and David I Thurnham (for Section 2.9)

2.1 INTRODUCTION

This chapter describes the assay of blood analytes, quality control and quality assess-
ment that were carried out during the survey period. Details of procedures used in the
collection, processing and transportation of the blood specimens are described in
Appendix B.

In brief, following written consent from eligible informants, three blood samples (one
9 ml plain tube (no anticoagulant), one 2 ml EDTA (ethylene diamine tetra-acetic acid)
tube and one 4 ml citrate (1:9) tube) were collected and despatched to the West
Middlesex University Hospital NHS trust (WMUH) Biochemistry Laboratory. In addition,
one 6 ml plain tube was also taken for a sub-group of informants for analysis of vitamins
A, C and E, and carotenoids (see Section 2.9).

2.1.1 Samples collected in the 9 ml plain tube for serum

Total cholesterol, HDL-cholesterol, ferritin and gamma glutamyl transferase (gamma
gt) were measured by the Biochemistry Department, WMUH. In addition, approxi-
mately 0.5 ml serum samples were removed, frozen and transported in dry ice to the
Nicotine Laboratory of the Institute of Psychiatry, where cotinine analysis was carried
out. If written consent was given by the informant, approximately a minimum of 0.5
ml of the remaining serum was stored in a freezer at -70°C ±(5°C) for possible future
analysis.

2.1.2 Samples collected in the 2 ml EDTA tube

Haemoglobin was measured by the Haematology Department, WMUH. If written consent
was given by the informant, approximately 1 ml of whole blood was stored in a freezer
at -20°C ±(5°C) for possible future analysis.

2.1.3 Samples collected in the 4 ml citrate tube

Firbrinogen was measured by the Haematology Department, WMUH.

2.2 BIOCHEMISTRY

All analyses were carried out according to Standard Operating Procedures by State
Registered Medical Laboratory Scientific Officers (MLSOs) under the supervision of
the Senior MLSO. All results were routinely checked by the duty Biochemist and seriously
abnormal results were immediately faxed to the Survey Doctor. The informants and
their General Practitioners were notified and advised as appropriate.
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2.2.1 Total cholesterol

Analysis of total cholesterol was carried out on an ICS Summit analyser, using the
cholesterol oxidase/peroxidase method.

2.2.2 HDL cholesterol

Following precipitation of LDL and VLDL cholesterol with dextran sulphate-
magnesium and centrifugation, HDL cholesterol was estimated in the supernatant
using the cholesterol oxidase/peroxidase method on a Bayer Axon analyser.

2.2.3 Gamma gt

Analysis of gamma gt was carried out on an ICS Summit analyser, using the
gamma-glutamyl-nitroanilide method.

2.2.4 Ferritin

Analysis of ferritin was carried out on a Boehringer ES300 analyser, using the
Boehringer Enzymun immunoassay method.

2.3 COTININE

Analysis of cotinine was carried out on a Hewlett Packard HP5890 gas
chromatograph machine, using a rapid-liquid chromatography technique.

2.4 HAEMATOLOGY

2.4.1 Haemoglobin

Analysis of haemoglobin was carried out on a Bayer H2 analyser, using the Direct
Colorimetric method on the EDTA sample.

2.4.2 Fibrinogen

Analysis of fibrinogen was carried out on a IL ACL2000 analyser, using the
Nephelometric (clot turbidity) method on the citrate sample.

2.5 QUALITY CONTROL

The laboratories in this study carry out internal quality control  (IQC)  for all
analytes and participate in external quality assessment (EQA)  schemes where
available.

2.5.1 Internal quality control

One purpose of IQC is to estimate errors in an analytical run and to prevent
release of data if the errors are unacceptably high. A second purpose is to monitor
the performance of the assay over a period of time and detect trends.

For each analyte or group of analytes, the laboratory obtains a supply of quality
control materials, usually at more than one concentration of analyte. A target
(mean) value and target standard deviation are assigned for each analyte.  Target
assignment includes evaluation of  values obtained by the laboratory from replicate
measurements (over several runs) in conjunction with target values provided by
manufacturers of IQC materials, if available. The standard deviation and the co-
efficient of variation (C.V.) are measures of random error and are presented here.
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Standard deviation (S.D.) is calculated as  ( )2x x
n

−∑
−1

  

Coefficient of variation (C.V.) is calculated as  standard deviation  x 100%
         mean

IQC samples are analysed at the start and end of a run and also between informant
samples if the run is long. The results for an analytical run are released if the IQC
values obtained meet acceptability criteria: the validation process is carried out by
a senior member of staff, a senior MLSO for example.

This report includes summaries of IQC data expressed as the mean values, S.D and
C.V. obtained.       

2.5.2 External quality assessment

EQA enables comparison of results between laboratories measuring the same
analyte. An EQA scheme for an analyte or group of analytes distributes aliquots of
the same samples to participating laboratories, who are blind to the concentration
of the analytes. The usual practice is to participate in a scheme for a full year
during which samples are distributed at regular frequency (monthly or bimonthly
for example);  the number of samples in each distribution and the frequency differ
between schemes. The samples contain varying concentrations of analytes. The
same samples may or may not be distributed more than once.

Samples are assayed shortly after they arrive at the laboratory. Depending on the
frequency of distribution there may be weeks or months in which no EQA samples
are analysed. Results are returned to the scheme organisers, who issue a laboratory
specific report  giving at least the following data:

- mean values, usually for all methods and for method groups
- a measure of the between-laboratory precision
- the bias of the results obtained by that laboratory

EQA is a retrospective process of assessment of performance, particularly of
inaccuracy or bias with respect to mean values; unlike IQC, it does not provide
control over the release of results at the time of  analysis.

The United Kingdom National External Quality Assessment Schemes (UKNEQAS)
is a network of EQA schemes run by UK clinical laboratories. Schemes run by
companies are also available, for example the Randox International Quality
Assessment Schemes (RIQAS). During the survey period the laboratories at
WMUH participated in UKNEQAS and RIQAS schemes as indicated in the tables
below.

2.6 QUALITY ASSESSMENT RESULTS

2.6.1 Total cholesterol, HDL-cholesterol, gamma gt and ferritin

Tables 2.1 to 2.4 show the internal quality control results for total cholesterol,
HDL- cholesterol, gamma gt and ferritin for alternate months.

Tables 2.5 to 2.8 show the external quality assessment results for total cholesterol,
HDL-cholesterol, gamma gt and ferritin for alternate months. The target and
achieved values across the range of each analyte are shown. Tables 2.1 - 2.8
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2.6.2 Cotinine

Various concentrations of cotinine from low to high values are used at the
Nicotine Laboratory to assess assay performance. A summary of these results for
alternate months are outlined in Table 2.9. Table 2.9

There was no external quality assessment scheme available in 1995 to analyse
cotinine. However, the Nicotine Laboratory does participate in inter-laboratory
split analyses to ensure comparable results.

2.6.3 Haemoglobin and fibrinogen

Tables 2.10 and 2.11 show the internal quality control analysis of haemoglobin
and fibrinogen for alternate months.

Tables 2.12 and 2.13 show the external quality assessment analysis of haemoglobin
for alternate months and fibrinogen for July and October 1995. Tables 2.10 - 2.13

2.6.4 Conclusions

It can be concluded from the IQC and EQA that results of all these blood analytes
are acceptable for the Health Survey.

2.7 REFERENCE INTERVALS

Table 2.14 shows the reference intervals (by sex) for the analytes measured in the
Health Survey by the WMUH. Table 2.14

Results of blood analytes which are outside the laboratory reference intervals are
not necessarily indicative of abnormalities, although further investigation is
recommended (and see Chapter 9 in Volume 1).

2.8 MAINTENANCE

Each analyser has a schedule of Planned Preventative Maintenance carried out
jointly by the manufacturers and the laboratories. Records are kept of when
maintenance is due and carried out.

2.9 VITAMINS C, A AND E, AND CAROTENOIDS

2.9.1 Sampling, storage and transportation

In a sub-sample of over 1,000 informants, an extra tube of blood was taken to be
analysed for vitamins A, C and E, and carotenoids. After venepuncture, the 6 ml
plain tube was put in a Jiffy bag to avoid excessive exposure to heat and light, and
delivered within four hours to one of seven laboratories in Scotland (local
laboratories) for immediate processing.

Samples were centrifuged and two tubes of serum samples were prepared at the
local laboratories: Tube A, a 0.5 ml serum sample was immediately stabilised with 1
ml meta-phosphoric acid (10% V/V) for vitamin C analysis; Tube B,
approximately 2ml serum, was stored for analysis of vitamins A and E, and
carotenoids.

Throughout the processing, samples were kept at 4
0
C and protected from sunlight.

Both tubes were then stored at -400C or below, before they were sent in dry ice t o
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the assay laboratory (the Human Nutrition Studies Group, School of Biomedical
Sciences, University of Ulster at Coleraine) for analysis.

About one-tenth of the survey samples were analysed in April 1995 (i.e., about
one month after they were collected). Samples collected between April and
November 1995 were stored at the local laboratories until they were transferred t o
the assay laboratory at the beginning of December 1995. Thereafter, samples were
transferred on a monthly basis until the end of fieldwork in March 1996. The
majority of vitamin C samples were analysed between December 1995 and April
1996; for vitamins A and E and carotenoids, the majority of samples were
analysed between May and August 1996. The results presented here apply to the
above time period when most samples were analysed. A few samples (about 70) had
accidentally thawed during transportation from the local laboratory to the assay
laboratory, and were therefore excluded from the analysis for vitamin C (see
Volume I, Chapter 9, Part II for further details).

2.9.2 Assay methods

Vitamin C in metaphosphoric acid extracts of serum was measured using an ion-
pairing technique and electrochemical detection by High Pressure liquid
Chromatography (HPLC).1

Serum vitamins A and E and carotenoids were analysed by High Pressure liquid
Chromatography (HPLC).2

2.9.3 Quality control and assessment for vitamin C

Internal quality control

Several control samples were used during the course of the study. Two standard
controls (sample stored in liquid nitrogen and an European Prospective
Investigation into Cancer (EPIC) sample) and one serum control were placed at
ten-sample intervals during each run. The EPIC controls have been shown to be
very reliable as quality control. Results of IQC are shown in Table 2.15. Table
2.15

External quality assessment

The assay laboratory has participated in the NIST programme for vitamin C.
However, this external quality assessment scheme is less well-established, runs less
frequently than that for fat soluble vitamins and it has fewer participants. The
NIST EQA report indicated a mean bias of 0.8% for vitamin C.

2.9.4 Quality control and assessment for vitamins A and E and carotenoids

Internal quality control

The internal control samples were Blood Transfusion Samples (BTS3) which were
placed at the beginning and end of each batch of samples. These in-house control
materials were standardised and validated against NIST Standard Reference Material
(SRM). Table 2.16

External quality assessment

External quality assurance for analysis of retinol, tocopherols and β-carotene was
arranged by participation in the NIST Round Robin quality control system in the
USA. This also applied to the other carotenoids, but as the number of participants
is much smaller, target data for lutein, lycopene and β-cryptoxanthin is less
reliable.

NIST EQA indicated that the mean difference from the NIST assigned value was
3% for retinol, -2% for α -tocopherol, 8% for γ-tocopherol, and 16% for β-
carotene at the time of the survey. Precision for these analytes was 6%, 4%, 5%
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and 6% respectively. These EQA data, and data for other less frequently measured
carotenoids (not presented here), are considered to be acceptable.
 

It can be concluded that results of the analyses for vitamins C, A and E and
carotenoids are all acceptable for the Health Survey.
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Table 2.1 Internal quality control results for total cholesterol

1995

Date Level (mmol/l) S.D. (mmol/l) C.V. (%)
Target/Achieved Target/Achieved Achieved

March 1995 2.80/2.80
6.70/6.70

0.10/0.08
0.30/0.14

2.8
2.1

May 3.90/3.90
5.90/6.10

0.13/0.11
0.16/0.16

2.8
2.6

July 3.70/3.70
5.90/5.80

0.13/0.11
0.16/0.16

2.9
2.7

September 3.70/3.70
5.90/5.80

0.13/0.10
0.16/0.15

2.8
2.6

November 3.80/3.70
6.00/5.90

0.13/0.08
0.16/0.14

2.2
2.4

January 1996 3.80/3.80

6.40/6.30

0.13/0.09

0.15/0.19

2.3

3.1

Table 2.2 Internal quality control results for HDL-cholesterol

1995

Date Level (mmol/l) S.D. (mmol/l) C.V. (%)
Target/Achieved Target/Achieved Achieved

March 1995 2.20/2.39 0.10/0.11 4.7

May 2.50/2.42 0.20//0.17 6.8

July 2.50/2.54 0.20/0.20 7.9

September 2.50/2.34 0.20/0.10 4.3

November 2.50/2.41 0.20/0.10 4.2

January 1996 2.50/2.19 0.20/0.09 4.0
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Table 2.3 Internal quality control results for gamma gt

1995

Date Level (iu/l) S.D. (iu/l) C.V. (%)
Target/Achieved Target/Achieved Achieved

March 1995 28/28
79/78

1.50/1.20
2.52/2.25

4.4
2.9

May 26/25
136/138

1.50/1.08
2.80/2.48

4.3
1.8

July 25/24
137/134

1.50/1.38
2.80/2.70

5.7
2.0

September 25/24
137/134

1.8/1.40
3.8/3.40

5.7
2.5

November 25/25
137/133

1.8/1.70
3.8/3.10

6.7
2.3

January 1996 25/24
132/131

1.8/1.40
3.0/3.10

5.9
2.4

Table 2.4 Internal quality control results for ferritin

1995

Date Level (ng/ml) S.D. (ng/ml) C.V. (%)
Target/Achieved Target/Achieved Achieved

March 1995 60/63
150/153
295/299

8.0/4.7
10.0/10.6
21.0/22.4

7.5
7.0
7.5

May 60/60
150/149
295/293

8.0/5.9
10.0/7.3
21.0/11.9

9.9
4.9
4.1

July 60/58
150/148
295/311

8.0/3.2
10.0/7.5
21.0/17.2

5.5
5.1
5.5

September 60/60
150/152
295/300

8.0/3.8
10.0/5.1
21.0/13.7

6.3
3.4
4.6

November 60/62
150/149

295/286

8.0/2.55

10.0/10.1

21.0/15.2

4.2

6.8

5.3

January 1996 50/49
127/134
357/345

8.0/3.8
10.0/7.6
21.0/12.4

7.8
5.7
3.6
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Table 2.5 External quality assessment  results for total cholesterol

1995

Date Scheme Target value Assayed value
(mmol/l) (mmol/l)

March 1995 RIQAS

UKNEQAS

3.25
4.38
4.93
5.36

3.21
4.60

3.50
4.60
5.20
5.50

3.30
4.70

May RIQAS

UKNEQAS

3.47
3.82
4.23
5.66

3.10
3.55
4.80
6.48

3.60
3.90
4.30
5.60

3.30
3.60
5.00
6.50

July RIQAS

UKNEQAS

3.93
4.64
5.54

2.98
3.10

3.80
4.50
5.50

2.90
3.00

September RIQAS

UKNEQAS

4.21
4.60
5.55

3.50
4.20

4.20
4.10
5.30

3.30
4.10

November RIQAS

UKNEQAS

3.82
4.47
5.62

1.83
3.53

4.00
4.40
5.60

1.80
3.50

January 1996 RIQAS

UKNEQAS

3.84
4.65
5.00
7.37

2.83
5.53

3.80
4.60
5.10
7.50

2.90
5.50
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Table 2.6 External quality assessment results for HDL-cholesterol

1995

Date Scheme Target value Assayed value
(mmol/l) (mmol/l)

March 1995 RIQAS 0.44
0.59
0.76
0.77

0.50
0.80
0.90
0.90

May RIQAS

UKNEQAS

0.50
0.70
0.90

1.10
1.50

0.70
0.90
1.10

1.10
1.60

July RIQAS 0.59
0.72
1.00

0.80
0.90
1.10

September RIQAS

UKNEQAS

0.69
0.70
0.96

1.10
1.30

0.80
0.90
1.10

1.20
1.40

November RIQAS 0.63
0.85
0.88
1.21

0.80
1.10
1.10
1.30

January 1996 RIQAS

UKNEQAS

0.62
0.91
1.01
1.34

1.25
1.57

0.70
1.10
1.20
1.40

1.50
1.60
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Table 2.7 External quality assessment  results for gamma gt

1995

Date Scheme Target value Assayed value
(iu/l) (iu/l)

March 1995 RIQAS

UKNEQAS

23
50
99
115

57
244

24
48
98
117

58
265

May RIQAS

UKNEQAS

36
37
47
144
152

23
411

36
40
48
144
146

24
402

July RIQAS

UKNEQAS

56
89
95
144

246
249

56
86
97
144

233
260

September RIQAS

UKNEQAS

11
47
90
95

47
115

154
49
88
96

48
113

November RIQAS

UKNEQAS

50
80
103
153

154
407

50
82
104
156

161
404

January 1996 RIQAS

UKNEQAS

57
103
113
200

83
131

58
102
117
201

81
131
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Table 2.8 External quality assessment results for ferritin

1995

Date Scheme Target value Assayed value
(ng/ml) (ng/ml)

March 1995a UKNEQAS 37.1

3382.0

32.0

>2250

May UKNEQAS 18.0

21.0

14.0

18.0

July UKNEQAS 12.5

54.0

13.0

57.0

September UKNEQAS 38.0

38.0

38.0

38.0

November UKNEQAS 31.8

32.1

34.0

36.0

January 1996 UKNEQAS 48.0

101.9

55.0

106.0
a For the purposes of the survey, a protocol was agreed for dilution of samples with high ferritin
concentration, to enable results to be expressed as >2250 ng/mL. The EQA  sample shown here was
treated according to the agreed protocol; the target value of  3382 ng/mL would have been obtained
from other laboratories carrying further dilutions. 
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Table 2.9 Internal quality control results for cotinine

1995

Date Target/Achieved S.D. achieved C.V. achieved
(ng/ml) (ng/ml) (%)

March 1995 0.5/0.47
1.2/1.17
5.0/5.01
20.0/19.93
100.0/100.82
300.0/300.01

0.06
0.08
0.13
0.75
2.81
1.85

12.15
7.05
2.54
3.76
2.79
0.62

May 0.50/0.50
1.2/1.14
5.0/4.98
20.0/20.33
100.0/100.27
300.0/300.03

0.07
0.13
0.15
0.70
3.15
3.61

14.72
11.02
3.05
3.43
3.14
1.20

July 0.5/0.53
1.2/1.14
20.0/20.53
100.0/97.47
600.0/604.89

0.14
0.14
0.88
3.18
23.41

26.57
12.24
4.30
3.26
3.87

September 0.5/0.52
1.2/1.17
20.0/20.33
100.0/98.64
600.0/603.96

0.11
0.14
0.69
3.61
10.80

21.17
11.68
3.41
3.66
1.79

November 0.5/0.51
1.2/1.12
20.0/20.66
100.0/100.45
600.0/602.86

0.13
0.13
0.83
3.83
14.59

25.17
11.84
4.01
3.81
2.42

January 1996 0.5/0.50
1.2/1.18
20.0/19.93
100.0/101.09
600.0/606.62

0.07
0.07
0.42
2.24
15.20

14.77
5.86
2.11
2.22
2.51



66

Table 2.10 Internal quality control results for haemoglobin

1995

Date Target value Mean assayed value C.V.
(g/dl) (g/dl) (%)

March 1995 5.85
5.90
13.50
13.60
17.65
17.70

5.87
5.99
13.50
13.64
17.75
17.72

1.1
1.4
0.9
1.1
0.7
0.9

May 5.90
5.80
13.10
13.50
17.90
18.00

5.94
5.66
13.00
13.40
17.66
17.58

1.3
1.6
0.9
1.6
1.1
0.9

July 6.00
5.90
13.00
13.80
17.70
17.60

6.06
6.07
13.23
13.51
17.15
17.63

2.0
0.8
0.8
2.4
2.0
1.8

September 5.70
5.90
13.30
13.00
17.70
18.40

5.91
6.01
13.53
13.19
18.39
18.39

1.1
1.0
1.1
0.9
1.2
1.0

November 5.90
13.40
17.70
18.20

6.00
13.45
17.59
18.16

1.6
1.6
1.5
0.4

January 1996 5.80
5.90
13.10
13.70
17.60
18.10

5.98
6.06
13.25
13.71
17.42
18.00

1.2
1.2
1.0
1.1
0.7
0.5
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Table 2.11 Internal quality control results for fibrinogen

1995

Date Target value Mean assayed value C.V.
(g/l) (g/l) (%)

March 1995 2.73 2.72 6.0

May 2.70 2.90 6.9

July 2.62 2.66 6.6

September 2.62 2.81 6.4

November 2.62 2.73 6.8

January 1996 2.64 2.76 8.5

Table 2.12 External quality assessment  results for haemoglobin

1995

Date Scheme Target value Assayed value
(g/dl) (g/dl)

March 1995 UKNEQAS 11.9
12.1

12.0
12.20

May UKNEQAS 12.8
13.6

12.9
13.6

July UKNEQAS 11.2
11.9

11.2
11.6

September UKNEQAS 12.7
12.3

12.8
12.3

November UKNEQAS 11.8
10.8

11.9
10.8

January 1996 UKNEQAS 13.0
12.4

13.1
12.3

Table 2.13 External quality assessment results for fibrinogen

1995

Date Scheme Target value Assayed value
(g/l) (g/l)

July 1995 UKNEQAS 4.40 4.70

October UKNEQAS 2.60 2.47
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Table 2.14 Reference intervals for analytes in 1995 Scottish Health
Survey

1995

Analyte Sex Reference interval Units

Ferritin M/F 15-300 ng/ml

Total cholesterol M/F 3.5 - 6.5 mmol/l

HDL cholesterol M/F >0.9 mmol/l

Gamma gt M:

F:

7 - 42
6 - 22

iu/l

Haemoglobin M:

F:

13.0 - 18.0
11.5 - 16.5

g/dl

Fibrinogen M/F 1.8 - 4.7 g/l

Table 2.15 Internal quality control for vitamin C

1995

(µmol/l) Achieved mean S.D. C.V.(%) Targeted mean

Standard QC stored in liquid
nitrogen

74.23 5.056 6.8 75.15

Standard QC (EPIC1) 31.67 0.793 2.5 32.00
Standard QC (EPIC2) 50.33 0.793 1.6 49.50
Serum QC 93.03 1.763 1.9 93.40
Serum QC 73.94 2.099 2.8 73.28

Table 2.16 Internal quality control for vitamins A and E and carotenoids

1995

(µmol/l) Achieved mean S.D. C.V.(%) Targeted mean

Retinol 1.61 0.094 5.8 1.56
Lutein/Zeaxanthin 0.15 0.014 9.7 0.13
γ-tocopherol 1.46 0.097 6.6 1.41
α -cryptoxanthin 0.07 0.007 10.7 0.06
α -tocopherol 18.76 1.004 5.3 18.10
β-cryptoxanthin 0.14 0.012 8.5 0.13
α-carotene 0.13 0.014 10.7 0.15
β-carotene 0.55 0.058 10.5 0.65
Lycopene 0.31 0.040 12.8 0.34
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Stage 1 leaflet - Interviewer

Stage 2 leaflet - Nurse

CAPI Questionnaire

Show Cards

Self-completion booklet for 16-17 year olds

Self-completion booklet for 18-64 year olds

Nurse Schedule

Consent Booklet
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APPENDIX B: MEASUREMENT PROTOCOLS

1 HEIGHT AND WEIGHT MEASUREMENTS

Eligibility for height and weight measurements
Informants who are chairbound should not have their height and weight taken. If after
discussion with an informant it becomes clear that they are too unsteady on their feet
for these measurements, do not attempt to take them. If the respondent finds it painful
to stand or stand straight, do not attempt to measure height. Pregnant women are not
eligible for weight as this is clearly affected by their condition. 

Site
It is strongly preferable to measure height and weight on a floor which is level and not
carpeted. If all the household is carpeted, choose a floor with the thinnest and hardest
carpet (usually the kitchen or bathroom).

Height measurement
The equipment

Portable stadiometer - a collapsible device with a sliding head plate, a base plate and
three connecting rods marked with a measuring scale.

Frankfort Plane Card

The protocol
Ask the respondent to remove their shoes in order to obtain a measurement that
is as accurate as possible.

Assemble the stadiometer and raise the headplate to allow sufficient room for
the respondent to stand underneath it. Double check that you have assembled
the stadiometer correctly.

The respondent should stand with their feet flat on the centre of the base plate,
feet together and heels against the rod. The respondent's back should be as
straight as possible, preferably against the rod but NOT leaning on it. They
should have their arms hanging loosely by their sides. They should be facing
forwards.

Move the respondent's head so that the Frankfort Plane is in a horizontal posi-
tion (ie parallel to the floor). The Frankfort Plane is an imaginary line passing
through the external ear canal and across the top of the lower bone of the eye
socket, immediately under the eye. This position is important if an accurate
reading is to be obtained. An additional check is to ensure that the measuring
arm rests on the crown of the head, ie the top back half.

To make sure that the Frankfort Plane is horizontal, you can use the Frankfort
Plane Card to line up the bottom of the eye socket with the flap of skin on the
ear. The Frankfort Plane is horizontal when the card is parallel to the stadiome-
ter arm.

Instruct the respondent to keep their eyes focused on a point straight ahead, to
breathe in deeply and to stretch to their fullest height. If after stretching up the
respondent's head is no longer horizontal, repeat the procedure. It can be

B
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difficult to determine whether the stadiometer headplate is resting on the
respondent's head. If so, ask the respondent to tell you when s/he feels it
touching their head.

6. Ask the respondent to step forwards. If the measurement has been done
correctly the respondent will be able to step off the stadiometer without
ducking their head. Make sure that the head plate does not move when the
respondent does this.  

7. Look at the bottom edge of the head plate cuff. There is a green arrowhead
pointing to the measuring scale. Take the reading from this point and
record the respondent's height in centimetres and millimetres, that is in the
form 123.4, at the question "Height." You may at this time record the
respondent's height onto their Measurement Record Card and at the
question "MbookHt" you will be asked to check that you have done so. At
that point the computer will display the recorded height in both
centimetres and in feet and inches. At RelHiteB you will be asked to code
whether the measurement you obtained was reliable or unreliable.

8. Note that you should record the measurement to the nearest even
millimetre.  This means that if the reading should fall over an odd number
but not quite to the full even number, then you should record to the even
number anyway.  Eg. for a reading 165.1 where the measurement is
actually over the one millimetre mark but not quite up to the two, you
would nevertheless record 165.2.

9. Push the head plate high enough to avoid someone hitting their head
against it when getting ready to be measured.

Additional points

1. If the respondent cannot stand upright with their back against the
stadiometer and have their heels against the rod (eg those with protruding
bottoms) then give priority to standing upright.

2. If the respondent has a hair style which stands well above the top of their
head (or is wearing a turban), bring the headplate down until it touches the
hair/turban. With some hairstyles you can compress the hair to touch the
head. If you cannot lower the headplate to touch the head, and think that
this will lead to an unreliable measure, record this at question "HtAffM." If
it is a hairstyle that can be altered, eg a bun, if possible ask the respondent
to change/undo it.

3. If the respondent is tall, it can be difficult to line up the Frankfort Plane in
the way described. When you think that the plane is horizontal, take one
step back to check from a short distance that this is the case.

1.4 Weight measurement

The equipment

Soehnle electronic bathroom scales
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IMPORTANT WARNING

The scales have an inbuilt memory which stores the weight for 10
minutes. If during this time you weigh another object that differs in
weight by less than 500 grams, the stored weight will be displayed and
not the weight that is being measured. This means that if you make an
error and need to weigh someone for a second time, you could be given
the wrong reading.  

So if you get an identical reading for a second reading when you would
not expect one, make sure that the memory has been cleared. Clear the
memory from the last reading by weighing an object that is more than
500 grams lighter (ie a pile of books, your briefcase or even the
stadiometer).  You will then get the correct weight when you weigh the
second time.

The protocol

1. Turn the display on by pressing firmly with your hand or foot on the top
of the scales (the scales will turn themselves off after a short while). The
readout should display 888.8 momentarily as a check for the operation - if
this is not displayed check the batteries, if this is not the cause you may
need to report the problem to SCPR. While the scales read 888.8 do not
attempt to weigh anyone.

2. Ask the respondent to remove shoes, heavy outer garments such as jackets
and cardigans, heavy jewellery, loose change and keys.

3. Turn the scales on with your foot again. Wait for a beep and display of 0.0
before the respondent stands on the scales.

4. Ask the respondent to stand with their feet together in the centre and their
heels against the back edge of the scales. Arms should be hanging loosely at
their sides and head facing forward. Ensure that they keep looking ahead -
it may be tempting for the respondent to look down at their weight
reading. Ask them not to do this and assure them that you will tell them
their weight afterwards if they want to know.

The posture of the respondent is important. If they stand to one side, look
down, or do not otherwise have their weight evenly spread, it can affect
the reading.

5. The scales will take a short while to stabilize and will read 'C' until they
have done so. If the respondent moves excessively while the scales are
stabilizing you may get a false reading. If you think this is the case reweigh,
but first ensure that you have erased the memory.

6.  The Soehnle scales have been calibrated in kilograms and 100 gram units
(0.1 kg). Record the reading into the computer at the question "Weight"
before the respondent steps off the scales. At question "MBookWt" you
will be asked to check that you have entered the respondent's weight onto
their Measurement Record Card. At that point the computer will display
the measured weight in both kilos and in stones and pounds.
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WARNING

The maximum weight registering accurately on the scales is 130kg
(201/2 stone). If you think the informant exceeds this limit, code them
as “Weight not attempted” at “WtResp”. The computer will display a
question asking them for an estimate. Do not attempt to weight them.

2 BLOOD PRESSURE MEASUREMENT AND HEART RATE READINGS

High blood pressure is an important risk factor for cardiovascular disease. During the
first visit, the interviewer will have asked the respondent if he/she has ever had high
blood pressure. If this is the case more detailed information will have been collected.

However, it  is important that we look at the blood pressure of everyone in the
survey using a standard method so we can see the distribution of blood pressure
across the population. This is vital for monitoring change over time, and
monitoring progress towards lower blood pressure.

The only people not eligible for blood pressure measurement are those who are
pregnant. However, if a pregnant woman wishes to have her blood pressure
measured, you may do so, but do not record the readings on the Nurse Schedule.

All other respondents are eligible, unless they do not wish to give their permission.

2.1  Equipment

Dinamap 8100 blood pressure monitor
Blue pneumatic hose
Small adult cuff (17-25 cm)
Standard adult cuff (23-33 cm)
Large adult cuff (31-40 cm)
Power cord
Operation Manual

Extra large cuffs are also available from Field Department in Brentwood, should
you require one.

The Dinamap 8100 blood pressure monitor is an automated machine. It is designed
to measure systolic blood pressure, diastolic blood pressure, mean arterial pressure
(MAP) and pulse rate automatically at pre-selected time intervals. On this survey
three readings are collected at one minute intervals.

The Dinamap is equipped with a rechargeable battery, which can run for a
minimum of six hours when fully charged. It is essential to keep the battery
charged as fully as possible. A yellow battery light will flash as a warning sign on
the monitor to alert the user when the charge has fallen below 10%. T o
recharge the battery, connect the monitor to the mains and press the rear panel
AC power switch to the ON (`I') position. The green MAINS AC light will
indicate that the battery is charging. An overnight charge (eight hours) will
provide about four hours of operation.

!! PLEASE REMEMBER TO  CHARGE THE BATTERY !!

When the Dinamap is switched on the monitor momentarily displays eights (888s)
in all the digital displays and all indicators will flash as a check for the operation of
all LEDs. The audio alarm is also sounded as a check for its operation. If on
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turning on the monitor any of the displays fail to show the 888s, contact the nurse
supervisor immediately and inform them that there is a problem with the monitor.

2.2  Preparing the respondent

The respondent should not have eaten, smoked or drunk alcohol in the 30 minutes
preceding the blood pressure measurement.

Ask the respondent to remove outer garments (eg jumper, cardigan, jacket) and
expose the right upper arm. The sleeve should be rolled or slid up to allow
sufficient room to place the cuff. If the sleeve constricts the arm, restricting the
circulation of blood, ask the respondent if they would mind taking their arm out of
the sleeve for the measurement.

Selecting the correct cuff

Do not measure the upper arm circumference.  Instead, choose the correct cuff
size based on the acceptable range which is marked on the inside of the cuff. You
will note that there is some overlap between the cuffs. If the respondent falls
within this overlap range then use the standard cuff where possible.

The appropriate cuff should be connected via the blue pneumatic hose to the two
cuff connectors at the bottom of the display. It is important to ensure these screw
connectors are properly connected to avoid any air leak. However do not
overtighten.  The pneumatic seal is not made by tightening the connector.

2.3  Procedure

Wrap the correct sized cuff round the upper right arm and check that the index
line falls within the range lines. Use the left arm only if it is impossible to use the
right.  If the left arm is used, record this on the schedule. Locate the brachial pulse
just medial to the biceps tendon and position the arrow on the cuff over the
brachial artery. The lower edge should be about 2 cm above the cubital fossa (elbow
crease).  

Do not put the cuff on too tightly as bruising may occur on inflation. Ideally, it
should be possible to insert two fingers between cuff and arm. However the cuff
should not be applied too loosely, as this will result in an inaccurate measurement.  

The respondent should be sitting in a comfortable chair with a suitable support so
that the right arm will be resting at a level to bring the antecubital fossa (elbow) t o
approximately heart level. They should be seated in a comfortable position with
cuff applied, legs uncrossed and feet flat on the floor.

Explain that before the blood pressure measurement we need them to sit quietly
for five minutes to rest. They should not smoke, eat, drink or read during this
time.  Explain that during the measurement the cuff will inflate three times and
they will feel some pressure on their arm during the procedure.

After five minutes explain you are starting the measurement. Ask the respondent
to relax and not to speak until the measurement is completed as this may affect
their reading.

a) Switch the monitor 'ON'.

b) Press the SILENCE button until the yellow triangle above it lights up.

c) Press the AUTO/MANUAL button until the green triangle above it lights
up.  The cuff will now start to inflate and take the first measurement.
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d) Press the cycle SET button until the number 1 lights up in the minutes box.
Blood pressure will then be recorded at one minute intervals thereafter.
After each interval record the reading on the schedule.

e) It is possible to retrieve any of the three readings if they need to be
checked or if you didn't record them for any reason. To do this wait until
the three readings have been taken then press the AUTO/MANUAL
button followed by the PRIOR DATA button. This will display the
previous reading ie the second blood pressure. Press the PRIOR DATA
button again to display the first blood pressure reading, and once again t o
return to the final reading. The minutes display indicates how long ago the
measurement was taken. IT IS NOT POSSIBLE to retrieve the readings
once the monitor has been switched off.

f) After the three measurements are complete and recorded on the schedule
switch the monitor 'OFF' and remove the cuff.

If there are any problems during the blood pressure measurements or the
measurement is disturbed for any reason, press the red cancel button or the power
OFF button and start the procedure again. If the respondent has to get up to do
something, then ask them to sit and rest for five minutes again.

2.4  Error readings

The most common error reading is 844. This is displayed if one measurement
exceeds 120 seconds. This is usually caused by the respondent moving during the
measurement. Ask the respondent to sit as still as possible and take the
measurement again. Do not palpate the pulse and do not tell the respondent
their pulse is erratic.  If you still get another 844 error reading, record that it
wasn't possible to get a reading and explain to the respondent that this sometimes
happens.

Other error readings are detailed on the side of the Dinamap itself.

2.5  Informing respondents of their blood pressure readings

If the respondent wishes, record details of the three readings on their Measurement
Record Card.

In answering queries about the respondent's blood pressure, it is very
IMPORTANT to remember that it is not the purpose of the survey to provide
respondents with medical advice, nor are you in a position to do so as you do not
have the respondent's full medical history. But you will need to say something. It is
very important that you make all the points relevant to the particular
situation and that you do not provide a more detailed interpretation as
this could be misleading. Read the instructions below very carefully and make
sure you always follow these guidelines. To help you remember, you have been
given a Blood Pressure Guide Card which summarises these rules.
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Base your comments on the last two of the three readings. If the first
reading is higher than the other two, explain that the first reading can be high
because people are nervous of having their pressure taken.

Definitions of raised blood pressure differ slightly. It has been decided to adopt the
ones given below for this survey. It is important that you adhere to these
definitions, so that all respondents are treated in an identical manner. These are
shown overleaf.

Points to make to a respondent about their blood pressure

Normal:

`Your blood pressure is normal'

Mildly raised:

`Your blood pressure is a bit high today.'

`Blood pressure can vary from day to day and throughout the day so that
one high reading does not necessarily mean that you suffer from high blood
pressure.'

`You are advised to visit your GP within 3 months to have a further blood
pressure reading to see whether this is a once-off finding or not.'

Moderately raised:

`Your blood pressure is a bit high today.'

`Blood pressure can vary from day to day and throughout the day so that
one high reading does not necessarily mean that you suffer from high blood
pressure.'

`You are advised to visit your GP within 2-3 weeks to have a further blood
pressure reading to see whether this is a once-off finding or not.'

Severely raised:

`Your blood pressure is high today.'

`Blood pressure can vary from day to day and throughout the day so that
one high reading does not necessarily mean that you suffer from high blood
pressure.'

`You are strongly advised to visit your GP within 5 days to have a further
blood pressure reading to see whether this is a once-off finding or not.'

Note: If the respondent is elderly and has severely raised blood pressure, amend
your advice so that they are advised to contact their GP within the next
week or so about this reading. This is because in many cases the GP will be
well aware of their high blood pressure and we do not want to worry the
respondent unduly. It is however important that they do contact their GP
about the reading within 7 to 10 days. In the meantime, we will have
informed the GP of their result (providing the respondent has given their
permission).
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SURVEY DEFINITIO N O F BLO OD PRESSURE RATINGS

For all  women, and men aged less than 50

Rating Systolic Diastolic

Normal less than 140 and less than 85

Mildly raised 140 - 159 or 85 - 99

Moderately raised 160 - 179 or 100 - 114

Severely raised 180 or more or 115 or more

Men aged 50 or over

Normal less than 160 and less than 95

Mildly raised 160 - 169 or 96 - 104

Moderately raised 170 - 179 or 105 - 114

Severely raised 180 or more or 115 or more

2.6  Action to be taken by the nurse after the visit

The chart below summarises what action you should take as a result of the
knowledge you have gained from taking the blood pressure readings. For this
purpose you should only take into account the last two readings as the first
reading from the Dinamap is prone to error for the reason stated above.

All apparently high or unusual readings will be looked at by the Survey Doctor
when they reach the office. If the reading is judged to be high, then the Survey
Doctor will contact the respondent's GP, drawing attention to the reading. In cases
where the respondent is not registered with a GP, or has refused consent for us t o
contact their GP, the respondent will be contacted directly.
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BLOOD PRESSURE ACTION

Normal/mild/moderate bp

Systolic  < 180 mmHg and
Diastolic < 115 mmHg

No further action necessary

If you feel that the circumstances demand
further action, inform the Survey Doctor
who will then inform the respondent's GP
immediately if he deems it necessary.

Severely raised bp

Systolic  ≥ 180 mmHg or
Diastolic ≥ 115 mmHg

Contact the Survey Doctor at the earliest
opportunity who will inform the
respondent's GP.

If the respondent has any symptoms of a
hypertensive crisis* contact the Survey
Doctor immediately or call an ambulance.
The Survey Doctor must be informed as
soon as possible.

* A hypertensive crisis is an extremely rare complication of high blood pressure.
Its signs and symptoms include:

diastolic bp > 135 mmhg
headache, confusion, sleepiness, stupor, visual loss, seizures, coma,
cardiac failure, oliguria, nausea & vomiting.

3 MEASUREMENT OF WAIST AND HIP CIRCUMFERENCES

3.1 Purpose

There has been increasing interest in the distribution of body fat as an important
indicator of increased risk of cardiovascular disease. The waist-to-hip ratio is a
measure of distribution of body fat (both subcutaneous and intra-abdominal).
Analyses suggest that this ratio is a predictor of health risk like the body mass
index (weight relative to height).

3.2  Equipment

Insertion tape calibrated in mm, with a metal buckle at one end which is connected
to a spring balance.

3.3  Eligibility

The respondent is ineligible for the waist and hip measurement if s/he is:

a)  Pregnant
b)  Chairbound
c)  Has a colostomy/ileostomy.

If any of the above apply, record this on the Schedule (Q18c on page 11). If there
are any other reasons why the measurement was not taken, record this on the
Schedule and note down the reason.

3.4  Preparing the respondent

The interviewer will have asked the respondent to wear light clothing for your
visit.  Explain to the respondent the importance of this measurement and that
clothing can substantially affect the reading.
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If possible, without embarrassing you or the respondent, ensure that the following
items of clothing are removed:

- all outer layers of clothing, such as jackets, heavy or baggy jumpers,
cardigans and waistcoats

- shoes with heels
- tight garments intended to alter the shape of the body, such as corsets,

lycra body suits and support tights

If the respondent is wearing a belt, ask them if it would be possible to remove it or
loosen it for the measurement.

Pockets should be emptied.

If the respondent is not willing to remove bulky outer garments or tight garments
and you are of the opinion that this will significantly affect the measurement,
record this on the Schedule at Q19b/d.

If possible, ask the respondent to empty their bladder before taking the
measurement.

3.5  Using the insertion tape

All measurements should be taken to the nearest millimetre. If the length lies half-
way between two millimetres, then round to the nearest even millimetre. For
example, if the measurement is halfway between 68.3 and 68.4, round up to 68.4.
And if the measurement is halfway between 68.8 and 68.9, round down to 68.8.

Ensure the respondent is standing erect in a relaxed manner and breathing
normally.  Weight should be evenly balanced on both feet and the feet should be
about 25-30cm (1 foot) apart. The arms should be hanging loosely at their sides.

If possible, kneel or sit on a chair to the side of the respondent.

Pass the tape around the body of the respondent. To check the tape is horizontal
you have to position the tape on the right flank and peer round the participant's
back from his/her left flank to check that it is level. This will be easier if you are
kneeling or sitting on a chair to the side of the respondent.

Hold the buckle flat against the body and flatten the end of the tape. At the same
time pull the spring balance to the mark around 600g and then read the
measurement from the outer edge of the buckle. Do not pull the tape towards you,
as this will lift away from the respondent's body, affecting the measurement.

3.6  Measuring waist circumference

1. The waist is defined as the point midway between the iliac crest and the
costal margin (lower rib). To locate the levels of the costal margin and the
iliac crest use the fingers of the right hand held straight and pointing in
front of the participant to slide upward over the iliac crest. Men's waists
tend to be above the top of their trousers whereas women's waists are often
under the waistband of their trousers or skirts.

2. Do not try to avoid the effects of waistbands by measuring the
circumference at a different position or by lifting or lowering clothing
items. For example, if the respondent has a waistband at the correct level
of the waist (midway between the lower rib margin and the iliac crest)
measure the waist circumference over the waistband.

3. Ensure the tape is horizontal. Ask the participant to breathe out gently
and to look straight ahead (to prevent the respondent from contracting
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their muscles or holding their breath). Take the measurement at the end of
a normal expiration. Measure to the nearest millimetre and record this on
the Schedule.  

4. Repeat this measurement again.

5. If you are of the opinion that clothing, posture or any other factor is
significantly affecting the waist measurement, record this on the Schedule.

3.7  Problems measuring the waist circumference

If you have problems palpating the rib, ask the respondent to breathe in very
deeply.  Locate the rib and as the respondent breathes out, follow the rib as it
moves down with your finger.

If your respondent has a bow at the back of her skirt, this should be untied as it
may add a substantial amount to the waist circumference.

Female respondents wearing jeans may present a problem if the waistband of the
jeans is on the waist at the back but dips down at the front. It is essential that the
waist measurement is taken midway between the iliac crest and the lower rib and
that the tape is horizontal. Therefore in this circumstance the waist measurement
would be taken on the waist band at the back and off the waist band at the front.
Only if the waistband is over the waist all the way around can the measurement be
taken on the waistband. If there are belt loops, the tape should be threaded through
these so they don't add to the measurement.

3.8  Measuring hip circumference

1. The hip circumference is defined as being the widest circumference over
the buttocks and below the iliac crest. To obtain an accurate measurement
you should measure the circumference at several positions and record the
widest circumference.

2. Check the tape is horizontal and the respondent is not contracting the
gluteal muscles. Pull the tape, allowing it to maintain its position but not
to cause indentation. Record the measurement on the schedule to the
nearest millimetre, eg, 095.3.

3. If clothing is significantly affecting the measurement, record this on the
schedule.

4. Repeat this measurement again.

3.9  General points

The tape should be tight enough so that it doesn't slip but not tight enough t o
indent clothing. If clothing is baggy, it should be folded before the measurement is
taken.

If the respondent is large, ask him/her to pass the tape around rather than having
to "hug" them. Remember though to check that the tape is correctly placed for
the measurement being taken and that the tape is horizontal all the way around.

If the measurement falls between two millimetres, the measurement should be
recorded to the nearest even millimetre.

3.10  Recording problems

We only want to record problems that will affect the measurement by more than
would be expected when measuring over light clothing. As a rough guide only
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record a problem if you feel it affected the measurements by more than 0.5cm. We
particularly want to know if waist and hip are affected differently.

4 LUNG FUNCTION TESTING

4.1 Purpose of test

Lung function tests objectively assess respiratory impairment if it is present. We
will be measuring forced expiratory volume in one second (FEV1), forced vital
capacity (FVC) and peak flow (PF). These measures can be reduced for a wide
range of reasons, eg physical unfitness, smoking, chronic bronchitis, those who
have had poorly controlled asthma for many years, some muscular disorders and
many others.  At a population level, these measures tell us a lot about the
respiratory health of the population, and are also indicators of general health.

The definition of an acceptable level of lung function depends on the person's age,
sex and height. A diagnosis of abnormality is not based on measurement on a single
occasion but is rather based on several measurements and on the person's clinical
history. Prior to making the measurement, we wish you to explain this to the
respondent. Q21 of the Nurse Schedule contains a statement you should always
read out before carrying out this test. Explain to the respondent that we are very
happy to send the results to their GP if they so wish and the GP can then interpret
them in light of their knowledge about the respondent.  

4.2  Equipment

The Vitalograph Escort spirometer and case
Power pack
1 litre calibration syringe
Disposable cardboard mouthpieces
2 spare mesh filters

4.3  Eligibility

All respondents, including those chairbound EXCEPT:

a) Those who are pregnant.
b) Those who have had abdominal or chest surgery in the preceding three
weeks.
c) Those who have been admitted to hospital with a HEART complaint or

stroke     in the preceding six weeks.
4.4 Procedure

Since air is a gas, its volume changes with changes in temperature. For this reason
room temperature is of critical importance when measuring lung function. To take
account of air temperature (and humidity) the spirometer MUST be calibrated in
each household prior to the first measurement carried out. In addition, the room
temperature must be noted and entered into the spirometer prior to measuring
each respondent. It is also important that your equipment is at room temperature
when you use it. For this reason, take it out of its container as soon as possible
when you enter the house. Otherwise it will be too cold  (or in summer too hot!)
from being in the boot of your car.
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Calibrating the spirometer

Remember, the spirometer MUST be calibrated in the household prior t o
measuring each respondent.

1 The first step is to circulate the room air through the calibration syringe
and the spirometer. To do this, connect the syringe to the flow head and
simply pump through a few litres of air.

2 Next you enter the calibration routine of the spirometer. To do this, hold
the spirometer level,  press the arrow button and blue "on" button at the
same time, then release both buttons.

3 You will see an equipment number displayed, followed by the message
"zeroing sensor", then "please wait". The message "pump air" is then
displayed.

4 Making sure the syringe handle is fully extended, connect the syringe t o
the flow head.  The handle of the spirometer should be pointing upwards.
Pump in the volume of air from the syringe in a smooth swift stroke,
taking approximately 1 second to do so. It is important that the air is
pumped in smoothly and swiftly in this way. Be careful not to occlude the
outlet of the spirometer with your hand.

5 During calibration the message "sampling flow" is displayed. Following this
"*" is displayed if the spirometer is calibrated. If a volume is displayed
rather than "*", then the unit is not fully calibrated and you must repeat
the procedure again by pumping in another litre of air from the syringe.
Do this until the "*" is displayed. If you encounter problems during
calibration consult the "troubleshooting advice" at the end of this section.
If after six attempts the spirometer has not calibrated, remove cone and
end cap, check that you have not forgotten to insert a mesh and ensure the
cone and end cap are replaced tightly. If calibration is still not possible,
abandon procedure and record it on the schedule. Check the equipment
later and contact the Field Office immediately for a replacement.

6 Then press the C button to switch off.  

Performing the test

1 The first step is to measure the room temperature. Switch on your
thermometer as before. Allow it to settle, then record the temperature on
your Schedule and switch off.

2 Holding the spirometer level, press the blue ON button. The last
temperature entered will be displayed. Enter the temperature you have just
recorded to the nearest degree. Do this by pressing the arrow button until
the correct temperature is displayed. The arrow button allows you to scroll
through to 400 C. Note that the lowest temperature you can enter is 10°C.
If the temperature is lower than 10°C or higher than 40°C reliable
measurements cannot be made and spirometry must be deferred until the
room heats up/cools down or be abandoned. If the latter is the case, note it
on the appropriate part of the Schedule.   

3 When the correct temperature is displayed, press the on button again. The
display will read "zeroing sensor" followed by "please wait", then " perform
test".
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4 Instruct the respondent to blow as described in the next section. As the
respondent is blowing the message "sampling flow" is displayed. The FVC is
then displayed in litres (L). Record this in your nurse schedule in the
appropriate box. Press the arrow button again and the FEV1 will be
displayed.  Record this too. Press the arrow again and the PF (Peak Flow)
will be displayed. Record this. Then record whether the blow has been
technically satisfactory  (this is defined below).

5 Press the C button to clear the results and then press the ON button t o
start again. The temperature will be displayed again. This time you can
ignore it as the room temperature will not have changed much from the
first blow. It is very important that you press the C button before
the ON  button. If you do not do this the screen will go on to te l l
you the results of the best blow rather than each individual blow.

6 Press the on button again, and get the respondent to blow as before. Repeat
the procedure until you have recorded five blows. Don't forget to switch
off by pressing the C button .

Instructing the respondent to blow

1 The respondent should be in the standing position. If chair bound you can
still carry out the test.

2 Tight clothing should be loosened.

3 Dentures should be worn unless they fit so badly that they become loose
and obstruct the airflow.

4 Explain to the respondent that the aim of the test is to find out how much
air they can blow out and how quickly it is blown out. Then explain that
"you must try to blow out as much air as possible as hard and as fast and as
completely as you can".

5 You should demonstrate the correct technique first, using a mouthpiece
unconnected to the spirometer. Explain that the mouthpiece should be
held in place by the lips rather than the teeth and the lips should be
wrapped firmly around it. Demonstrate a blow.

6 Attach a clean disposable mouthpiece to the flow head. Explain to the
respondent that they must now make their first attempt.

7 Instruct the respondent to take as deep a breath as possible and then t o
hold the mouthpiece with their lips. The respondent should hold the
spirometer with the handle downwards.

8 Then say "now blow". As the respondent is blowing encourage her/him by
saying "keep going, keep going, keep going".

9 It is important to observe the respondent closely during the blow so that
you can note whether it was technically satisfactory and advise her/him
how to do it better.

10 You must attempt to get five blows from each respondent. However, there
will be some respondents, e.g. some elderly respondents or those with
severe lung disease who are unable to complete five attempts. You must
strike the right balance between encouragement and over-insistence. If five
blows are not obtained you should record the reason for this on your
schedule.
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Technically unsatisfactory blows

A technically unsatisfactory blow is any of the following:

1 An unsatisfactory start, eg excessive hesitating or a "false start". If you see
* on either side of the *FEV1* then this tells you that it is an excessively
slow start.

2 Laughing or coughing especially during the first second of the blow. Many
people will cough a little towards the end of their effort but this is
acceptable.  

3 Holding the breath in ( i.e. a valsalva manoeuvre).

4 A leak in the system or around the mouthpiece. This would include those
where the mouthpiece is not firmly held by the lips.

5 An obstructed mouthpiece e.g. tongue in front of the mouthpiece or false
teeth obstructing the mouthpiece.  

6 Note that a result of 0.00 on an FEV1 also means that the test has not been
carried out properly.

5 BLOOD SAMPLE COLLECTION

5.1 Eligibility

Do not take a blood sample from respondents who are:

a) Pregnant
b) Have a clotting or bleeding disorder
c) Aged 16 or 17 and do not live with a parent or guardian
d) Not willing to give their consent in writing
e) Are currently on Warfarin therapy

5.2  Purpose

The blood sample is being taken to obtain indicators of risk factors for
cardiovascular disease and of other measures of health and nutrition.

For all respondents, the blood will be analysed for total serum cholesterol, HDL-
cholesterol, fibrinogen, haemoglobin, ferritin, gamma GT and serum cotinine. For
a sub-group of respondents (in 5 sampling points each month), the blood will also
be analysed for vitamins A, C and E and carotenoids; respondents receiving these
additional blood tests are shown as "BT:V" on the address label on the NRF.

Cholesterol and fibrinogen are being measured because raised levels are associated
with higher risks of heart attacks. Haemoglobin and ferritin are being measured as
indicators of iron status. Gamma GT and serum cotinine are indirectly linked t o
CVD in that gamma GT levels are affected by alcohol consumption and serum
cotinine levels by smoking and passive smoking. This is not stressed to the
respondents in the leaflets as we do not wish to worry them unduly. Vitamins are
being measured because it is thought that they might offer protection against heart
disease.  
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5.3  Equipment

All nurses will have the following equipment:

Tourniquet  Vacutainer holder
Alcohol swabs    Vacutainer needles 21G
Dental roll        Butterfly needles 23G
Rubber gloves          Needle disposal box
Adhesive dressing             Vacutainer 9 ml plain tube
Plastic postal containers          Vacutainer 2 ml EDTA tube
Padded envelopes           Vacutainer 4 ml citrate tube
Sealable plastic bags
Kitchen roll
Micropore tape
Set of labels for blood sample tubes

Nurses working in sampling points where "BT:V" is shown will also have:

cold box             Vacutainer 6 ml plain tube
cold packs
plastic bags

For all respondents, the tubes should be filled in the following order:

Plain tube (red cap) (9ml)
EDTA tube (lavender cap) (2ml)
Citrate tube (blue cap) (4ml)

When vitamins/fatty acids are being analysed (BT:V sampling points), a fourth
tube should then be filled:

Plain tube (blue cap) (6ml)

The tubes must be filled in this order so that, if a situation arises where there will
be insufficient blood to fill all the tubes, the analyses with the highest priority can
still be undertaken.

5.4 Getting consent

Before taking blood from 16-17 year olds, you must make sure that you always get
both the respondent's own signature and the signature of their parent or person
who has legal parental responsibility. Remember that even if 16/17 year old
respondents are married and not living with their parent or person who has legal
parental responsibility, you cannot take blood until you have their parent's
consent.

In is not sufficient to simply have one signature at item I-III on the BS page of the
Consent Booklet. You must make sure you have all relevant signatures.

5.5  Preparing the respondent

Ask the respondent if they have had any problems having blood taken before.  

1 Explain the procedure to the respondent. They should be seated
comfortably in a chair, or if they wish, lying down on a bed or sofa.

2 Ask the respondent to roll up their left sleeve and rest their arm on a
suitable surface. Ask them to remove their jacket or any thick clothing, if
it is difficult for them to roll up their sleeve.
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The antecubital fossae may then be inspected. It may be necessary t o
inspect both arms for a suitable choice to be made, and the respondent may
have to be repositioned accordingly.  

Do not ask the respondent to clench his/her fist.

3 Select a suitable vein and apply the tourniquet around the subject's arm. In
certain cases the tourniquet may have to be applied to locate a reasonable
vein. However, it is desirable to use the tourniquet applying minimal
pressure and for the shortest duration of time. Do not leave the tourniquet
in place for longer than 2 minutes.  

Ask the respondent to keep his/her arm as still as possible during the
procedure.

4 Put on your rubber gloves at this point.

Clean the venepuncture site gently with an alcohol swab. Allow the area t o
dry completely before the sample is drawn.

5.6  Taking the sample

5  Venepuncture is performed with a twenty one gauge vacutainer needle or
butterfly.

Grasp the respondent's arm firmly at the elbow to control the natural
tendency for the respondent to pull the arm away when the skin is
punctured. Place your thumb an inch or two below the vein and pull gently
to make the skin a little taut. This will anchor the vein and make it more
visible. Ensure the needle is bevelled upwards, enter the vein in a smooth
continuous motion.

Remember to take the tubes in the correct order. The first tube should
always be the plain tube with the red cap followed by the lavender EDTA
tube and then the blue citrate tube (and finally, in BT:V sampling points,
the plain tube with the blue cap). The vacutainers should be filled t o
capacity in turn and inverted gently on removal to ensure complete mixing
of blood and preservative.

6  Release the tourniquet (if not already loosened) as the blood starts to be
drawn into the tube. Remove the needle and place a dental roll firmly
placed over the venepuncture site. Ask the respondent to hold the pad
firmly for three minutes to prevent haematoma formation.

7  If venepuncture is unsuccessful on the first attempt, make a second
attempt on the other arm. If a second attempt is unsuccessful, do not
attempt to try again unless the respondent is insistent that another
attempt be made. Under no circumstances, should you make a fourth
attempt. Record the number of attempts on the Nurse Schedule.

8 Remove the needle from the vacutainer holder by inserting it into the slot
at the top of the needle disposal box. Push it towards the narrow end of the
slot until the hub fins are engaged. Twist the holder anti-clockwise t o
unthread the needle. Then slide the holder towards the centre of the slot,
allowing the needle to drop into the container.
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IMPORTANT WARNING

Never re-sheath the needle after use.

Do not allow the disposal box to become overfull as this can present a
potential hazard.

9 Check on the venepuncture site and affix an adhesive dressing, if the
respondent is not allergic to them. If they are allergic, use a dental roll
secured with micropore.

5.7  Fainting respondents

If a respondent looks or feels faint during the procedure, it should be discontinued.
The respondent should be asked to place their head between their knees. They
should subsequently be asked to lie down.  

If they are happy for the test to be continued after a suitable length of time, it
should be done so with the respondent supine and the circumstances should be
recorded.  They may wish to discontinue the procedure at this point, but willing t o
give the blood sample at a later time.

5.8  Disposal of needles and other materials

Place the used cotton wool balls, gloves, etc in the self-seal disposal bag. This bag,
together with the needle disposable box, should be taken to your local hospital for
incineration. Telephone them beforehand, if you are not sure where to go.  If you
come across any problems with the disposal, contact the Survey Doctor who will
contact your local hospital.

5.9 Needle stick injuries

Any nurse who sustains such an injury should seek immediate advice from their GP.
The nurse should inform his/her nurse supervisor of the incident, and the nurse
supervisor should inform the Survey Doctor.

5.10 Respondents who are HIV or Hepatitis B positive

If a respondent volunteers that they are HIV or Hepatitis B positive, do not take
a blood sample. Record this as the reason on the Schedule. You should never, of
course, seek this information.

5.11 Sending blood samples to the West Middlesex Laboratory

The blood samples (first 3 tubes) are to be sent to the West Middlesex
Laboratories.  It is important that the blood is sent properly labelled and safely
packaged and that it is despatched immediately after it has been taken. (If you are
in a BT:V sampling point and have taken 4 tubes of blood, the following
instructions apply to the first 3 tubes only; the fourth tube will be taken to a local
processing laboratory.)

Labelling the Blood Tubes

Label the tubes as you take the blood.  It is vital that you do not confuse
respondents' blood tubes.

Use the set of serial number and date of birth labels (green) to label the vacutainer
tubes. Attach a serial number label to every tube that you send to the lab. Enter
the serial number and date of birth very clearly on each label. Make sure you use
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black biro - it will not run if it gets damp. Check the date of birth with the
respondent again verbally.

Stick the green label over the label already on the tube. The laboratory needs to be
able to see on receipt how much blood there is in the tube.

We cannot stress too much the importance of ensuring that you label each tube
with the correct serial number for the person from whom the blood was obtained.
Apart from the risk of matching up the findings of the blood analyses to the wrong
person's data, we will be sending the GP the wrong results. Imagine if we detect an
abnormality and you have attached the wrong label to the tube!

Packaging the blood samples

Pack the tubes for each respondent separately from those of other respondents.
All the tubes from one person can be packed together in one container.  

The following procedures are designed to minimise accidental damage and, should
there be any damage, any blood spillage.

1 You are supplied with plastic containers designed to take tubes.  Place the
filled tubes in a container. Press the two halves of the container firmly
together.  

2 Wrap a piece of kitchen towelling paper around the plastic container.

3 Place the wrapped container into the resealable plastic bag (in your
supplies), with the opening of the bag covering the hinged part of the
plastic container.  Ensure that the bag is sealed.

4 Place the wrapped container into the pre-addressed envelope, inserting it
so that the opening of the plastic bag goes in first (ie away from the
entrance to the envelope).

5 Put the Blood Sample Despatch Note 2 in the envelope.

6 Fold over the end of the envelope, and seal firmly with sellotape. Wrap
the tape right round the envelope.
NEVER use staples to seal the envelope

Staples can cut post office workers' hands. When blood is transported this
can be dangerous.

7 Post the envelope immediately. It will go special delivery. This ensures
that it arrives the next day.

If you do your interview too late to catch the last post, post it to catch the
next post. If you miss the Saturday post collection, take the envelope to a
box that has a Sunday collection. The blood should not be refrigerated.

8 When you have posted the blood samples, fill in the time and date of
posting on the office copy of the Blood Sample Despatch Note 1.

5.12 Delivering blood to local processing laboratories

If you are working in a BT:V sampling point, you will have taken a fourth tube of
blood which will be analysed for vitamins. This needs to be taken to one of the
local processing laboratories within 4 hours of venepuncture.  
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You will be given the name of your local processing laboratory and a contact name
there before you start work. You should contact this person before delivering your
first sample to warn him/her when to expect deliveries on a regular basis. If you
require any assistance, contact your nurse supervisor for advice. Contact the
Survey Doctor if you have any problems with the lab.

Packaging and delivering the blood sample

1 Label the fourth tube (which is a 6ml plain tube, blue cap) with a green
serial number and date of birth label.

2 After venepuncture, the tube must immediately be placed inside the coffin
(plastic container), then put in a plastic bag and finally in a jiffy bag. This
will protect the sample from exposure to sunlight. (The containers may be
re-used unless they become contaminated.)

3 It is vital to leave the tube at room temperature to clot. Do not let it
become exposed to excessive heat (eg, in the back of your car).

4 Deliver the tube as soon as possible (and definitely within 4 hours of
venepuncture) to your contact at the local hospital laboratory. If the
named contact at the laboratory is unavailable for any reason, ask to speak
to a colleague of the named person instead. Do not leave the sample in
Reception, but always make sure that you hand them over to someone who
can deal with them immediately.

5 You should also write the serial number and date of birth on two extra
green labels; these should be left at the lab along with the despatch note.
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APPENDIX D: MEASUREMENT ERROR
EXPERIMENTS

Measurement error and its effects

Many survey measurements are subject to some unreliability (or measurement error) in
that repeated measures on the same person over relatively short time periods give slightly
varying results. For example, if the blood pressure of an individual is measured several
times over the space of a week, then the blood pressure level recorded will vary to some
extent even if the true underlying blood pressure of the person has not changed. 

Measurement errors on the Health Survey can be divided into three types:

systematic observer errors;
non-systematic (or random) observer errors;
random respondent errors.

The 'observer' may be an interviewer, a nurse, or the equipment being used to take a
measurement. Systematic observer errors arise if an observer consistently takes
measurements that are biased in one direction (i.e., either too high or too low). Such
errors might occur if, for example, a piece of equipment was poorly calibrated, or a
nurse always used the equipment differently to other nurses, or an interviewer system-
atically misread a survey question. In order to minimise the likelihood of introducing
systematic errors into a survey, interviewers and nurses are carefully briefed and
regularly supervised, and survey equipment is regularly calibrated; however, it is still
possible that such errors will occur at some point during the fieldwork period. 

The other two types of errors - random observer and respondent errors - are much more
difficult to control because their causes are far more numerous: they depend on factors
such as the time of day the measurement is taken, air temperature, whether the
respondent feels under stress, as well as on straightforward random variation in
underlying conditions (e.g., small changes in weight over the space of a day or week). 

Measurement errors are important for two main reasons:

firstly, they reduce the precision (i.e., increase the standard errors) of survey
estimates of means and totals;
secondly, they lead to the under-estimation of survey-based correlation and
regression coefficients.

The measurement error experiments

In order to estimate the extent of measurement error for some of the physical measure-
ments taken as part of the Health Survey, two small-scale experiments were designed
and run by SCPR/UCL. Both experiments were funded by The Scottish Office
Department of Health. 

The first of these was undertaken in the field, and was designed to estimate non-
systematic or random observer error (such as random errors made by the nurse) and
respondent error (such as changes in measurements due to the mood or anxiety of the
respondent, etc.). It involved 622 respondents (aged 16-64) to the Health Survey for
England (HSE) during a single month (March 1995) being visited again by the nurse



164

who took the original measurements after an interval of about one week. At the
return visit, the nurse, using the same equipment as on the first visit,  repeated the
measurements for blood pressure and lung function.

The second study took place in SCPR’s London office over two days in March
1995. Its aim was to collect information on systematic observer (i.e., nurse and
equipment) error. Sixty volunteers were each measured by four different nurses on
blood pressure, lung function, height, weight, waist and hip. Twenty nurses (all of
whom had experience working on the HSE) took part in the study, ten per day.

The full results of both experiments have been written up in a report to The
Scottish Office Department of Health (copies of which are available from SCPR
on request).1 Only a very brief summary of the results is given here. The fact that
the data on measurement error was collected separately from the main fieldwork
of the Scottish Health Survey, and that different nurses were used and only small
sample sizes were available, means that the application of the results to the Health
Survey data has to be treated with some caution; a full discussion of this issue may
be found in the main report on the experiments.

The effect of measurement error on standard errors

The standard errors of survey estimates are almost always calculated as if the data
is free of measurement error (largely because information concerning the variance
of measurement errors is generally not available). This approach in fact will give
correct estimates of the standard errors in cases where no systematic observer
errors arise. However, when there are systematic observer errors, then the
calculated standard errors (including those found in Chapter 1 of the Technical
Report) will be too small.

Provided that data is available on the variance of systematic errors, we can
estimate the extent to which standard errors should be increased. Using the data
from the second experiment, such estimates can be made for blood pressure, lung
function, height, weight, waist and hip measurements. Table D1 shows the
estimated factor by which calculated standard errors should be increased to take
into account systematic observer errors.

Table D1:  Estimated factor by which calculated standard errors
should be  increased to take into account systematic observer
errors

Factor
Blood pressure
Systolic 1.28
Diastolic 1.24
Map 1.00
Pulse 1.16
Lung function
FEV1 1.06
FVC 1.10
PEF 1.04
Anthropometric
measurements
Waist 1.07
Hip 1.18
Height 1.00
Weight 1.00
                                                
1 Measurement Error in the Scottish and English Health Surveys: Susan Purdon, Bob Evans,
Wei Dong, Helen Colhoun and Camilla ChaudBorg, SCPR/UCL, June 1997.
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It can be seen in Table D1 that, for example, the standard error calculated for
mean systolic blood pressure should be increased by a factor of about 1.28. This
implies that the standard error calculated directly from the survey data is under-
estimated by about 22%.

As the under-estimation is larger for systolic and diastolic blood pressure than it is
for the lung function or the anthropometric measurements, this implies that
systematic observer errors have smaller (relative) variance for these latter
variables.

The under-estimation of correlation and regression coefficients

Both systematic and non-systematic measurement errors affect the reliability of
estimates and, although unreliability impacts on survey results in various ways, one
very important implication is that unreliability leads to the under-estimation of
correlation and regression coefficients. For example, if the correlation between
two variables X and Y is calculated, then the observed correlation is related to the
true correlation through the equation:

observed correlation =  true correlation . ρ ρx y

whereρx andρy are the reliability coefficients for X and Y respectively. Reliability
coefficients always lie between 0 and 1 with 1 being “total reliability”, and so the
observed correlation will be less than or equal to the true correlation. If a bivariate
regression model is used to relate X and Y, with X the independent variable so that
Y X= +α β , then the relationship between the observed slope and the true slope is:

observed = true .  xβ β ρ

and if the reliability of X is less than 1, then the slope of the regression equation
will be under-estimated from the survey data.

The calculation of reliability coefficients requires information about the extent of
both systematic and non-systematic errors, which means they can only be
estimated for the Health Survey for blood pressure and lung function (as these were
the only measurements taken by nurses during the field experiment). Table D2
shows the estimated coefficients, from which it can be seen that blood pressure
measurements are considerably less reliable than are lung function measurements.
Pulse has a particularly low reliability coefficient of just 0.62.

Table D2: Reliability coefficients for blood pressure and
lung  
                 function

Reliability coefficient
Blood pressure
Systolic                 0.78
Diastolic                 0.76
Map                 0.70
Pulse                 0.62
Lung function
FEV1                 0.94
FVC                 0.93
PEF                 0.91
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From Table D1, it follows that if, for example, the correlation between systolic
blood pressure and FEV1 was calculated then the observed correlation would be just
85% of the true correlation (i.e. 0 78 0 93. * . ).2 And if systolic blood pressure was
used as the independent variable in a bivariate regression, then the beta coefficient
would have to be adjusted up by a factor of 1.28 (=1/0.78) to compensate for the
effect of measurement error. No such adjustments have been made in the main
survey report.

                                                
2 Such an adjustment would be over-simplistic were any two of the four blood pressure
measurements or any two of the three lung function measurements to be correlated because, in
these instances, the measurement errors themselves would be correlated (see the main report on
the experiments).



APPENDIX E: GLOSSARY E
This glossary explains terms used in the report. For those terms which are fully
described in particular chapters, rather than repeat the definition, the reader is referred
to the appropriate chapter. 

An illness or injury which caused the informant 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
prior to the interview).

When proportions are compared across different sub-groups
in respect of a variable on which age has an important
influence, any differences in age distributions between sub-
groups are likely to affect the observed differences in the
proportions of interest. The objective of the direct age-
standardisation procedure used in this report was to enable
proportions to be presented across sub-groups after adjusting
for the effect of age. Direct standardisation estimates the
values of the proportions of interest where the compared sub-
groups have been adjusted to the same age distribution.
However, it should be stressed that age-standardised propor-
tions provide only a summary reflecting the average relationship
between the variables across all age bands and that age-stan-
dardisation adjusts only for age and not for other factors that
may affect the variable of interest.

Age-standardisation was carried out (separately for men and
women) by ten-year age groups. The age distribution of sub-
groups was adjusted to the overall (or average) weighted
distribution by age.

The age-standardised proportion p’ was calculated as fol-
lows, where pi is the age specific proportion in age group i
and Ni is the standard population size in age group i:

p’ =
∑ iNi p i

∑ iN i

Therefore p’ can be viewed as a weighted mean of pi using
the weights Ni. The age groups were: 16-24, 25-34, 35-44,
45-54, 55-64. 

See Volume I, Chapter 5.

One-way analysis of variance is a statistical technique for
testing whether the means of sub-groups of a population
differ significantly from one another. 

Acute sickness

Age-standardisation

Alcohol consumption

Analysis of variance
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Angina See Volume I, Chapter 10.

Anthropometric
measurements For body mass index (BMI) and waist-hip ratio definitions

see Volume I, Chapter 7.

Blood pressure See Volume I, Chapter 6.

Blood analytes For total cholesterol, HDL-cholesterol, fibrinogen, ferritin,
haemoglobin, vitamins A, C and E and carotenoids, see
Volume I, Chapter 9. For  cotinine, see Volume I, Chapter
4. For gamma gt, see Volume I, Chapter 5.

Body Mass Index See Volume I, Chapter 7.

Breathlessness See Volume I, Chapter 8.

Cardiovascular disease
and related conditions See Volume I, Chapter 10.

Cardiovascular
disorder Those classified as having any CVD disorder are those who

said they had ever been diagnosed by a doctor as having
had angina, heart attack, stroke, heart murmur, abnormal
heart rhythm, other heart trouble (hypertension or
diabetes). Women who have hypertension, heart murmur
or diabetes only when pregnant are not classified as having
any CVD disorder.

Cholesterol See Volume I, Chapter 9.

Cigarette  smoking See Volume I, Chapter 4.

Claudication See Volume 1, Chapter 10.

Cotinine See Volume I, Chapter 4.

Ferritin See Volume I, Chapter 9.

Fibrinogen See Volume I, Chapter 9.

Gamma gt See Volume I, Chapter 5.

Gastroenteritis See Volume I, Chapter 11.

Geometric mean The geometric mean is a measure of central tendency.  It  is
sometimes preferable to the arithmetic mean, since it  is
less influenced by very large outliers in the distribution.
The geometric mean of a continuous variable is calculated
as:

                       ( )x x x xn
n= 1 2

1

...

GHQ 12 See Volume I, Chapter 12.

Haemoglobin See Volume I, Chapter 9.

High blood pressure Informants were classified in one of four groups based on
their Systolic (SBP) and Diastolic Blood Pressure (DBP)
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readings and current use of anti-hypertensive medication.
For a definition of high blood pressure (informants who
were normotensive treated, hypertensive treated, or
hypertensive untreated) see Volume I, Chapter 6.

Ischaemic
heart disease Ischaemic heart disease includes those who reported

previous diagnosis of heart attack or angina.

Linear regression Linear regression was used to investigate the linear
association of two or more factors (‘independent’ or
‘predictor’ variables) with a continuous variable
(‘dependent’ or ‘outcome’ variable), such as blood
pressure.  The independent variables can be continuous or
categorical (grouped) variables. The parameter estimates
for a particular variable from a linear regression model give
an estimate of the association of that variable with the
outcome variable, adjusted for all other variables in the
model. For example, linear regression was used to assess
the association of social class with systolic blood pressure,
after adjusting for age (see Table 6.16).

For a continuous independent variable, the regression
coefficient is the change that is predicated in the mean of
the outcome variable for a one unit change in the
independent variable, adjusted for all other variables in the
model.

Parameter estimates for categorical independent variables
have been presented in two ways. The standard method
defined one category of a categorical independent variable
as a baseline or reference category and compared all other
categories to this reference category. Therefore there is no
parameter estimate for the reference category and
estimates for all other categories give the predicted mean
difference in the outcome variable between each category
and the reference category, adjusted for all other variables
in the model. In terms of the above example, the
parameter estimate for Social Class IIINM would give the
difference in mean systolic blood pressure between
respondents in Social Class IIINM and the reference
category (usually Social Class I), after adjusting for age. An
alternative method of presenting results for categorical
independent variables was used for region where there was
no obvious reference category. In this method an estimate
for a given category of a categorical independent variable
gives the deviation in the mean of the independent
variable for that category compared to the overall mean.

The statistical significance of independent variables in
models was assessed by the F-ratio and its associated p
value.  95% confidence intervals were also calculated for
parameter estimates. These can be interpreted as meaning
there is a 95% chance that the given interval for the
sample will contain the true population parameter of
interest. In linear regression a 95% confidence interval
which does not include zero indicates that the given
parameter estimate is statistically significant.
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Reference: Weisberg, S.  Applied linear regression. John Wiley & 
Sons, New York, 1985.

 Logistic regression Logistic regression was used to investigate the association
of two or more independent or predictor variables with 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 association of that variable with the
outcome variable, adjusted for all other independent
variables in the model. For example, logistic regression was
used to assess the association of social class with CVD
condition, after adjusting for age.

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

For continuous independent variables, the parameter
estimate 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 in two ways. The standard method
defines one category of the categorical variable as a
baseline or reference category and compares all other
categories to this reference category. Therefore there is no
parameter estimate for the reference category and 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. In terms of the above example, the odds ratio
estimate for Social Class IIINM can be interpreted as the
likelihood of having a CVD condition for respondents in
Social Class IIINM compared to those in the reference
category (usually Social Class I), after adjusting for age. An
alternative method of presenting results for categorical
independent variables was used for region where there was
no obvious reference category. In this method the odds
ratios for a given category of a categorical independent
variable gives the change in the odds of the outcome
occurring compared to the overall odds.

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 one indicates the given
parameter estimate is statistically significant.
References: Norusis MJ. SPSS for Windows: Advanced statistics 
release 6.0.  SPSS Inc, Chicago,  1993.
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Hosmer DW Jr. and Lemeshow. Applied logistic regression. John 
Wiley & Sons,  New York, 1989.

Lung function For definitions of the three measures of respiratory
function (FEV1, FVC and PEF), see Volume I, Chapter 8.

Mean Unless otherwise stated, the ‘means’ presented in the
report are arithmetic means: the sum of the values for all
cases divided by the number of cases. See also ‘geometric
mean’.

Median The central value of an ordered set of observations which
divides the set into two equal parts such that half the cases
have values below the median and half the cases have
values above the median.

MRC Respiratory
Q uestionnaire See Volume I, Chapter 8 for definitions relating to the

measures obtained from the MRC Respiratory
Questionnaire (breathlessness, phlegm and wheeze).

Multiple  linear
regression See linear regression.

Percentile The value below which a specified percentage of values in
an ordered set of observations fall. For example, the 20th
percentile is the value below which 20 percent of the cases
lie, while 80 percent lie above. The 50th percentile is the
median.

Physical activity For physical activity classification and summary measures
(maximum intensity level and frequency-intensity activity
level) see Volume I, Chapter 2.

p value A p value is the probability that a difference or association
as or more extreme than that observed would arise if there
is no actual difference or association in the population. 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 on the magnitude of the
differences or associations as well as on the p value itself.
The p values given in this report are based on the
assumption of a simple random sample and do not take
into account the complex sampling design of the survey.

Q uintile Quintiles are percentiles which divide an ordered set of
observations into fifths, i.e., the 20th, 40th, 60th and
80th percentiles.

Region Regional analyses are based on the 15 Health Boards
grouped in the following seven regions: Highland & Islands;
Grampian & Tayside; Lothian & Fife; Borders, Dumfries &
Galloway; Greater Glasgow; Lanarkshire, Ayrshire &
Arran; and Forth Valley, Argyll & Clyde.

Rose angina See Volume I, Chapter 10.



172

Social class Social class of chief income earner

Social class was assigned on the basis of the occupation of
the ‘chief income earner’ within the informant’s
household. ‘Chief income earner’ was defined as the person
within the household with the largest income, whether
from employment, pensions, state benefits or any other
source. Social class was based on the Registrar General's
Standard Occupational Classification (Vol 3. OPCS,
London: HMSO 1991). Occupations are assigned to six
social class categories:

Social Class O ccupations
I Professional occupations
II Managerial and technical occupations
III Skilled occupations

(IIINM) non-manual
(IIIM) manual

IV Partly skilled occupations
V Unskilled occupations

In some analyses, Social Classes I and II and Social Classes
IV and V have been combined. In others, I, II and IIINM
have been combined under the heading of ‘non-manual’,
while IIIM, IV and V have been combined under the
heading of ‘manual’.

Where the chief income earner was not the informant, the
social class of the chief income earner was derived from
information obtained from the informant about the chief
income earner’s occupation. Chief income earners who
were in the armed forces, whose occupation was not
adequately described or who were full-time students were
not allocated a social class and are not shown separately in
the tables. They are, however, included in the total
column.

O wn social class

In some analyses, social class is based on the occupation of
the informant rather than on the occupation of the chief
income earner within the informant's household.

Waist-hip ratio See Volume I, Chapter 7.


