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Foreword

This survey, of a national sample of the most materially deprived households, provides
nationally representative baseline data on the dietary habits and nutritional status of the part of
the UK population that has a low income. It is the most comprehensive survey of its kind in the
UK and provides, for the first time, a wealth of information on the dietary habits and nutritional
status in this population subgroup and the factors affecting these.

It is a valuable supplement to the National Diet and Nutrition Survey (NDNS) programme that
collects information on the dietary habits and nutritional status of the general UK population.

As well as including chapters on foods consumed, nutrient intake and status, physical
measurements, physical activity, smoking, drinking and oral health, this report also examines the
relationship between dietary intake and factors associated with food choice. It also includes
comparisons to the general population.

This report highlights areas of concern for the low income population, which are, in many
respects, similar to those already identified in the general population, although often to a
greater degree. Also identified were higher levels of smoking, increased alcohol intake (amongst
consumers) and reduced physical activity, all of which are known risk factors for chronic
disease.

Results of this survey will be used to develop nutrition policy by understanding and addressing
barriers to the uptake of a healthy balanced diet by those in the population on a low income.

This report, and the work described within, results from a successful collaboration between the
Food Standards Agency, which commissioned the survey and a consortium of three
organisations led by the Health Research Group at the National Centre for Social Research
(NatCen) and including the Nutritional Sciences Research Division at King’s College London,
and the Department of Epidemiology and Public Health at the Royal Free and University
College London Medical School.

We warmly welcome the report and express our thanks to all those who took part.

\&m\%\\m\

Dame Deirdre Hutton
Chair

Food Standards Agency
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Anthropometry

Kirsten Herrick and Bridget Holmes

SUMMARY

Sixty-two percent of men and 63% of women were overweight or obese. The proportion of
those overweight including obese increased with increasing age, in men from 40% at age 19-
34 to 69-71% in the older age groups, and in women from 47% at age 19-34 peaking at 75% in
those aged 50-64.

Women aged 19-64 and 65 and over in the Low Income Diet and Nutrition Survey (LIDNS)
were heavier, had a higher body mass index (BMI) and proportion of obesity than women in
the National Diet and Nutrition Surveys (NDNS). The same trends were seen comparing
females aged |6 and over in LIDNS with females of the same age in the Health Survey for
England (HSE) and the Scottish Health Survey (SHS).

About one-fifth of children were obese (21%), and a further 14% were overweight. One-third
of children were overweight including obese (boys 35%, girls 34%). The prevalence of
overweight was nearly twice as high in girls living in single adult households than in girls living
in households with two or more adults (17% vs. 9%). The prevalence of overweight including
obese was also higher (39% vs.28%).

Two percent of men and women were underweight. Two percent of girls aged 2-5 had a mid
upper arm circumference (MUAC) that fell below the normal range, an indicator of potential
malnutrition.

Mean height for men and women was greatest for those aged 19-34, decreasing in successive
older age groups. Mean weight increased with increasing age, peaking for men aged 35-49 and
for women aged 50-64. Men and women aged 19-34 had a lower mean BMI than older men
and women.

Mean waist-hip ratio (WHR) increased with increasing age in adults and fewer men (19%)
and women (24%) aged 19-34 had a raised WHR than men and women aged 50-64 and 65
(55-62%).

The percentage of men and women in LIDNS with raised measures of central obesity was
higher than in NDNS. This was also the case for females aged |16 and over in LIDNS
compared with females aged |16 and over in HSE and SHS. For children, there were no
apparent differences in height, weight or BMI between LIDNS and NDNS, HSE or SHS.

LIDNS |VOL: 3 | CHAPTER 12: ANTHROPOMETRY 9
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12.3

12.4

Introduction

This chapter presents height,' weight and Body Mass Index (BMI) for those aged 2 and over,
mid-upper arm circumference (MUAC) for those aged 2-15, and waist and hip circumferences
for those aged | | and over.

For a detailed description of measurement protocols see Appendix F, Low Income Diet and
Nutrition Survey (LIDNS) CD; a brief description follows. Height and weight measurements
were taken by the interviewer, while MUAC, waist and hip circumferences were taken by the
nurse. BMI was calculated automatically by the interviewer’s laptop during the interview.
Measurements were taken twice and where there was a discrepancy between measurements, a
third measurement was taken (height 20.5cm, weight =0.2kg, waist and hip circumferences
=23cm, MUAC 21.5cm).Where respondents had only one observation for any of the
measurements, it was regarded as unreliable and excluded from the analyses. The response
rates for each measurement are shown in Table 12.1. (Table 12.1)

When comparing subgroups, none of the physical measurements (i.e. height and BMI) were age-
standardized. Comparisons between subgroups were carried out in STATA 9.0 using t-tests;
where there were more than two groups to compare, ANOVA was used. Where a p value for
ANOVA was <0.05, post-hoc comparisons were used to identify groups that differed from one
another using multiple t-tests with the Bonferroni adjustment.” Differences between groups
referred to in the text are statistically significant (p <0.05) unless otherwise stated; however
not all statistically significant differences have been described in the text.

Height

The mean height for men was 172.3cm, significantly higher than the mean height for women of
159.3cm. The sex difference in height among children was not significant (boys 137.7cm vs. girls
I34.3cm). Mean height was greatest for those aged 19-34, decreasing in successive older age
groups. This trend was found for both men and women, but it was more pronounced for men.
The observed decrease in height in later life is explained by a combination of a cohort effect
(younger generations achieving taller stature) and by the natural process of spinal compression
which occurs with increasing age.? (Table 12.2)

Weight

As expected, overall, and by age group, men were heavier than women (80.4kg vs. 7 1.3kg). Mean
weight increased with age, peaking for men aged 35-49 and for women aged 50-64. Mean values
for weight were slightly higher than median values, indicating that the data had a slight positive
skew. This was confirmed by a small number of respondents with very large weight values for
each sex and age group. There was no significant difference in mean weight by sex for children
(boys 38.9kg vs. girls 37.8kg). (Table 12.3)

Body mass index (BMI)

BMI (weight in kilograms divided by height in metres squared) is of interest because of the
health risks associated with overweight and obesity.* BMI provides a better estimate of
adiposity than weight alone, as it presents weight adjusted for height. However, there are
limitations to BMI, as the calculation does not distinguish between fat or muscle as the source
of mass. Furthermore, the equation cannot describe the distribution of fat on the body.

10 LIDNS |VOL: 3 | CHAPTER 12: ANTHROPOMETRY



The categorization of BMI for adults used for this report is based on that used in other surveys,
such as the National Diet and Nutrition Surveys (NDNS).?

Descriptor Index (kg/m?)

Underweight 18.5 or less
Normal weight Over 18.5, less than or equal to 25
Overweight Over 25, less than or equal to 30

Obese Over 30

Establishing definitive categories for children is more difficult because normal levels of adiposity
vary throughout childhood. The general consensus has been to use cut-offs based on growth
curves linked to adult cut-off points® so that the categories, firstly, provide a seamless transition
from childhood to adulthood and, secondly, are related to health risks. Both international® and
UK’® reference growth curves have been established, both of which use the 85th (overweight
cut-off) and 95th (obesity cut-off) BMI percentiles. There has been some debate over the
appropriateness of international growth curves in the presence of national ones.’

For the purposes of this report, overweight and obese for children were defined using the UK
reference curves’® (referred to as the National BMI percentiles classification).'® This allows for
direct comparison with the 2002 Health Survey for England (HSE)'' and the 2003 Scottish
Health Survey (SHS)," as both use National BMI percentiles. Using this definition, overweight
and obese categories for children aged 2-18 are:

Descriptor Index

Overweight Over 85th, less than or equal to 95th, BMI centile

Obese Over 95th BMI centile

Results for children are presented in groups based on age at last birthday; however, children’s
exact age (based on the interview data and the date of birth) was used to calculate BMI centiles.
Mid-upper arm circumference (MUAC) was used to measure the prevalence of malnutrition in
children aged 2-15 (see Section 12.5).

In this chapter, the terms ‘obese’ and ‘overweight’ are mutually exclusive; therefore,
‘overweight’ excludes those classified as ‘obese’.When the aggregate of ‘overweight’ and
‘obese’ individuals is discussed, they are referred to as ‘overweight including obese’.

Mean BMI was 27.2kg/m? for men and 28. | kg/m* for women (Table 12.4a). Men and women aged
19-34 had a significantly lower BMI than older men and women. For example, men aged 19-34
had a BMI of 25.2kg/m? compared with 28.3kg/m? for men aged 50-64. The equivalent figures
for women were 26.2kg/m” and 29.5kg/m?, respectively.

Among men, 35% were overweight, 27% were obese and 62% were overweight including obese.
The equivalent figures for women were 30%, 33% and 63%. Only 2% of men and 2% of women
were underweight. The prevalence of overweight was lower among men aged 19-34 (20%) than
among older age groups (38-44%).Similarly, 20% of men aged 19-34 were classified as obese
compared with men aged 35 and over (27-33%). The proportion classified as overweight
including obese increased significantly from 40% of men aged 19-34 to over two-thirds (69-71%)
in men aged 35 and over.

Amongst women, the prevalence of overweight ranged from one-quarter in the younger age
groups (19-34 24%, 35-49 26%) to over one-third in the older age groups (50-64 37%, 65 and
over 36%).Over one-third (34-38%) of women aged 35 and over were obese compared with
one-quarter (23%) of women aged 19-34. The proportion of overweight including obese
increased significantly from 47% among women aged 19-34, to 60% among those aged 35-49 and
75% and 74% for the two older age groups (50-64 and 65 and over, respectively).  (Table 12.4a)

As expected, mean BMI increased significantly with age in both boys and girls (boys 2-10:
17.4kg/m? vs.11-18:21.3kg/m? girls 2-10:17.7kg/m? vs. 1 1-18: 21.9kg/m?). Fourteen percent of

LIDNS |VOL: 3 | CHAPTER 12: ANTHROPOMETRY I



12.5

12.6

12.6.1

both boys and girls aged 2-18 were classified as overweight and a further 21% were classified as
obese. The proportion of boys classified as overweight including obese was 35% and the figure
for girls was 34%. There were few differences in BMI classification by age for children.

(Table 12.4b)

Mid-upper arm circumference (MUAC)

MUAC is a measure of body fat distribution and can be used to determine malnutrition in
children," giving a simple, almost age-independent, anthropometric measure of wasting." The
measure is generally used for nutritional emergencies and most often restricted to children
under 5. Classification of malnutrition in children aged 1-5 by MUAC has been described as:"

Level of nutrition MUAC

Normal Greater than 13.5cm
Mild/moderate malnutrition 12.5cm or more, less than or equal to 13.5cm

Severe malnutrition Less than [2.5cm

MUAC was measured in children aged 2-15 in LIDNS. The distribution was slightly skewed for
older children (aged | I-15). There were no significant differences by sex. Overall, boys aged 2-15
had a mean MUAC of 21.0cm, compared with 21.8cm in girls. As expected, MUAC increased
significantly between children aged 2-10 to those aged | 1-15 (boys 19.3cm vs.24.5cm, girls
19.9cm vs.25.2cm). The only prevalence of malnutrition in children, as defined by MUAC, was in
girls; 2% of girls aged 2-5 had a MUAC that fell below the normal range.

(Table 12.5)

Measures of central obesity

Whereas BMl is a measure of general obesity, waist and hip circumferences and waist-to-hip
circumference ratios (WHR) provide measures of central obesity. There is a stronger
relationship between central obesity and chronic diseases than general obesity or BMI,'
especially for raised waist circumference and raised WHR in adults.'® The cut-offs are shown
below.'”'®

Men Women

Raised waist circumference  Greater than or equal to 102cm  Greater than or equal to 88cm

Raised WHR Greater than or equal to 0.95  Greater than or equal to 0.85

Waist and hip circumferences

Mean waist circumference was 98.0cm for men and 89.8cm for women. It increased significantly
with age for men from 90.2cm for those aged 19-34 to 101.9cm for those aged 50-64 (women
83.6cm vs. 95.4cm, respectively) and then remained stable.

Overall, 38% of men and 49% of women had a raised waist circumference. A significantly lower
proportion of men and women aged 19-34 (men 21%, women 32%) and 35-49 (men 29%,
women 44%) had a raised waist circumference compared with those aged 50 and over (50-64
men 50%, women 64%, 65 and over men 47%, women 62%).

In men, mean hip circumference was 104.2cm. There were no significant differences in hip
circumference by age. In women, mean hip circumference was 106.1cm, increasing with age from
102.9cm for those aged 19-34 to 108.7cm for those aged 50-64 and 107.4cm for those aged 65
and over. (Table 12.6a)

12 LIDNS |VOL: 3 | CHAPTER 12: ANTHROPOMETRY
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12.7.2

Among boys and girls aged | |- 18, waist circumference was positively skewed but hip
circumference was not. There were no sex differences in either waist or hip circumferences for
this age group. As expected, waist and hip circumferences were larger in boys and girls aged I 5-
I8 than in those aged | | -14. (Table 12.6b)

Waist-hip ratio (WHR)

Mean WHR was 0.94 in men and 0.84 in women. In both sexes, WHR increased significantly
with age. Among men, WHR increased from 0.88 for those aged 19-34, to 0.93 for those aged
35-49 and finally to 0.96 for those aged 50 and over. The WHR at equivalent ages in women
were 0.81,0.84,and 0.87, respectively.

Fewer men aged 19-34 had a raised WHR (19%) than men aged 50-64 (57%) and 65 and over
(57%). Similarly, fewer women aged 19-34 had a raised WHR (24%) than women in older age
groups (50-64 62%, 65 and over 55%). (Table 12.6a)

Mean WHR for girls and boys did not vary significantly by age or sex (boys 0.84, girls 0.79).
(Table 12.6b)

Variations by country/region, household type and ethnic group

Comparisons between countries/regions, household types and ethnic groups will be affected by
a number of factors, including possible variation in the age distribution between these
subgroups. (No age-standardisation was carried out for any of the analyses in this section.)

Country/region

There were no significant variations in mean height, weight or BMI by country/region for adults
or children. However, in men, a greater proportion in Wales were classified as overweight
including obese (72%) than in England (62%), Scotland (59%) and Northern Ireland (66%)
although these differences were not significant. In women, a larger proportion in Scotland were
classified as overweight including obese (70%) than in England (63%), Wales (59%) and
Northern Ireland (57%), although again these differences were not significant. The proportion
of underweight women was significantly lower in Scotland (1%) than in England (3%).

The prevalence of overweight, obese and overweight including obese did not vary significantly
for children by country/region. Although there were some differences, for example, prevalence
of overweight including obese in boys was lower in England than in other countries, these
should be interpreted with caution because of small bases. (Tables 12.7a,12.7b)

No significant differences were seen in the mean waist and hip circumferences by
country/region for adults or children, but there were some significant differences in mean WHR
for men, women and girls and prevalence of raised waist circumference for men.

(Tables 12.8a,12.8b)
Variations by household type

Although there were differences in the anthropometric measurements between different
household types, for adults these are largely accounted for by the variation in the age
distribution for different households. (Tables 12.9a,12.10a)

There were no significant differences between household types in mean height, weight or BMI
in either sex for children. The prevalence of overweight, obese and overweight including obese
did not vary significantly by household type for boys. Among girls, however, the prevalence of
overweight was nearly twice as high in girls living in single adult households than in girls living in
households with two or more adults (17% vs. 9%). Consequently, girls in single adult households
had a significantly higher prevalence of overweight including obese (39% vs.28%).

There were no differences in mean waist and hip circumferences or WHR for children by
household type. (Tables 12.9b, 12.10b)

LIDNS |VOL: 3 | CHAPTER 12: ANTHROPOMETRY 13
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Variations by ethnic group

Because the sample bases for some ethnic groups are small (see Chapter 3, Table 3.9) the
analyses that could be carried out are limited, and the results must be interpreted with caution.
Statistical comparisons were therefore carried out only between White and Asian men and
between White, Black and Asian women.

White men were significantly taller than Asian men (172.5cm and 168.7cm, respectively). White
and Black women were significantly taller than Asian women (159.5cm, 161.0cm and 155.2cm,
respectively). Asian boys were shorter than boys from other ethnic groups, although the
differences could not be tested for significance due to small bases. There was little variation in
height by ethnic group among girls.

Weight varied little by ethnicity for men.White women were significantly heavier than Asian
women (71.8kg vs. 64.8kg). Among boys, mean weight ranged from 33.2-40.0kg for the different
ethnic groups; however differences between ethnic groups were not significant due to small
bases. For girls, mean weight varied less than for boys (34.8-38.2kg) and, again, there were no
significant differences.

There were no significant differences in mean BMI between ethnic groups for adults or children.
(Tables 12.11a,12.11b,12.12a,12.12b)

Comparisons with energy intake data

The expectation was that overweight and obesity (and associated measures such as waist
circumference and WHR — see Section 12.6) would be associated with energy intakes in excess
of the Estimated Average Requirement (EAR)."” Contrary to expectations, however, mean
reported energy intakes in the sex and age groups with the highest prevalence of overweight
and obesity (men and women aged 35 and over) were, on average, below the EAR (men 81-84%,
women 77-81%). This suggests that, for these groups, either energy requirements have been
overestimated, or that reported energy intakes have been underestimated.

Discussion concerning the assessment of energy intake is presented in Chapter 5. Discussion of
issues relating to mis-reporting and the association between mis-reporting and BMl is
presented in Chapter | I.

Comparisons with other surveys

This section compares results from LIDNS with those from the NDNS for the following age
groups: 4-18 years,?* 19-64 years®' and 65 years and over.”> Comparisons with NDNS 65 years
and over were made with the free living (not institutional) sample. Limitations of the
comparisons and methodological differences between LIDNS and NDNS are discussed in
Chapter 10, Section 10.2.

Results from LIDNS were also compared with those from the 2002 and 2003 HSE ''  and the
2003 SHS.'??* LIDNS data were re-analysed to provide appropriate age groups for comparison
with HSE and SHS since these surveys report on different age categories for adults and children.
The 2002 HSE was used for comparison of children’s data since it focused on the health of
young people” while the 2003 HSE is used for comparing adults. No statistical testing has been
carried out on differences discussed in this section. Findings from LIDNS are presented to the
same number of decimal places as published results for NDNS, HSE and SHS.

Comparison with the National Diet and Nutrition Surveys

There were no apparent differences in mean height between LIDNS and NDNS for men or
women.VWomen had a greater mean weight in LIDNS than in NDNS (19-64 72kg vs. 69kg, 65
and over 70.0kg vs. 64.9kg, respectively). Similarly, women in LIDNS had a higher mean BMI than

14 LIDNS |VOL: 3 | CHAPTER 12: ANTHROPOMETRY
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women in NDNS. There was little difference in the proportion of men aged 19-64 classified as
underweight, overweight and obese in the two surveys. However, more men aged 65 and over in
LIDNS were classified as obese (29% vs.17%).More women in LIDNS were classified as obese in
LIDNS than in NDNS (19-64 31% vs.20%, 65 and over 35% vs.23%).

The percentage of the LIDNS population with raised measures of central obesity was higher
than in NDNS for both men and women. Among men aged 19-64, 34% in LIDNS had a raised
waist circumference compared with 29% in NDNS. Equivalent figures for women were 44% and
26%, respectively. Similarly, 39% of men aged 19-64 in LIDNS had a raised WHR compared with
23% in NDNS, and over twice the proportion of women in LIDNS had a raised WHR compared
with NDNS (37% vs.15%). (Table 12.13)

Among children, there were no apparent differences in height, weight, BMI, MUAC, waist
circumference or WHR for boys aged 4-18 comparing LIDNS with NDNS. However, girls in
LIDNS aged | I-14 and 15-18 had a larger mean waist circumference (7 | cm and 76cm) than girls
in NDNS (69cm and 74cm). Similar findings were seen for WHR. (Tables 12.14a, 12.14b)

Comparison with the Health Survey for England and the Scottish Health Survey

Males aged 16 and over in LIDNS had a lower mean weight than those in HSE 2003 and SHS
2003. For example, in England, males in LIDNS had a mean weight of 79.7kg compared with
82.6kg in HSE. Similarly, in Scotland males in LIDNS had a mean weight of 76.8kg compared
with 82.3kg in SHS. Conversely, females aged | 6 and over in LIDNS were heavier, on average,
than in HSE and SHS, although the differences were much smaller. Mean BMI was also higher for
females in LIDNS than in HSE and SHS.

There was no consistent pattern for waist circumference or percentage with a raised waist
circumference among males. Females in LIDNS, however, had a higher waist circumference
(89.1cm) and a larger proportion with a raised waist circumference (47.1%) than females in HSE
(86.4cm and 41.1%, respectively). The percentage of females with a raised waist circumference
was greater in Scotland in LIDNS than in SHS (52.1% vs.38.9%). A similar pattern was observed
for mean WHR and raised VWHR for females. (Table 12.15a)

Due to small base sizes, there were no apparent differences in overweight and obesity that
could be interpreted with confidence in children’s measurements between LIDNS and SHS
2003 and HSE 2002. (Table 12.15b)

Notes and references

| Demi-span was measured in respondents for whom, for postural reasons, a measure of height would give a poor
measure of stature (e.g.in some elderly people, or for people with certain disabilities). Demi-span is the distance
between the sternal notch and the finger roots with the arm out-stretched laterally. Measurements were taken in a
very small number of cases in LIDNS; results have not therefore been used in this report.

2 p values were multiplied by the number of comparisons made. For example, if three groups (A, B and C) were being
compared, the p values from the t-test were multiplied by 3 (AxB, AxC, BxC); if four groups (A, B, C and D) were
being compared, p values were multiplied by 6 (AxB, AxC, AxD, BxC, BxD, CxD).

3 Niewenweg R, Smit ML, Walenkamp MJE and Wit JM. Adult height corrected for shrinking and secular trend. Ann
Hum Biol 2003;30:563-569.

4 Kopelman P.Health risks associated with overweight and obesity. Obes Rev.2007;8(Suppl.1);13-17.

5 Categories established based on World Health Organization (WHO) guidelines have been rounded. For example, a
BMI of 25 is defined as ‘normal weight’ for the purposes of this report, whereas the WHO describes a BMI of 25 as
‘overweight’. This difference in definition has minimal impact on the percentages of individuals classified as
overweight or obese. World Health Organization (WHO). Obesity: preventing and managing the global epidemic.
Report of a WHO Consultation. Geneva: WHO, 2000 [WHO Technical Report Series no.894].

6 Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition for child overweight and obesity
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7 Cole T, Freeman )V, Preece MA.Body mass index reference curves for the UK, 1990. Arch Dis Child 1995;73:25-29.
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2002;10;838-840.
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10 Body mass index (BMI) cut off points corresponding to the 85th (overweight) and 95th (obesity) percentile of 1990

UK BMI reference, by age (0.5 years intervals) and sex are shown:

Age (years) Boys (85%) Boys (95%) Girls (85%) Girls (95%)
2 18.12 19.10 17.83 18.84
2.5 17.80 18.77 17.55 18.56
3 17.55 18.51 17.39 18.42
BIS 17.32 18.27 17.29 18.35
4 17.13 18.08 17.23 18.32
415 17.01 17.97 17.17 18.31
5 16.96 17.95 17.16 18.35
55 16.96 17.99 17.21 18.46
6 17.01 18.10 17.32 18.65
6.5 17.10 18.26 17.49 18.91
7 17.24 18.48 17.71 19.22
7.5 17.41 18.74 17.96 19.56
8 17.61 19.04 18.23 19.93
8.5 17.83 19.36 18.52 20.30
9 18.08 19.70 18.82 20.70
9.5 18.35 20.05 19.15 21.10
10 18.64 20.42 19.49 21.52
10.5 18.94 20.79 19.85 21.94
I 19.26 21.18 20.22 22.36
I1.5 19.59 21.57 20.60 22.80
12 19.93 21.96 20.98 2322
12.5 20.29 22.36 21.37 23.65
13 20.65 22.77 21.74 24.06
13.5 21.02 23.17 22.10 24.45
14 21.39 23.58 22.45 24.82
14.5 21.76 23.97 22.77 25.16
15 22.12 24.36 23.08 25.49
15.5 2248 24.74 23.35 25.78
16 2282 25.09 2361 26.05
16.5 23.15 25.44 23.84 26.29
17 23.46 25.77 24.06 26.52
17.5 23.76 26.08 24.25 26.72
18 24.05 26.37 24.43 2691
18.5 24.32 26.65 24.60 27.08
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for England 2002.Volume |: The Health of Children and Young People. London: TSO, 2003.

Hirani V and Stamatakis E. Anthropometric measures, overweight, and obesity. In: Bromley C, Sproston K, Shelton
N, eds. The Scottish Health Survey 2003.Volume 3 Children. Edinburgh: The Scottish Executive, 2005.

Gibson RS. Anthropometric assessment of body composition. Principles of Nutritional Assessment, 2nd ed. New

York: Oxford University Press, 2005.

Golden MHN & Golden BE. Severe malnutrition. |0th ed. In: Garrow JS, James WPT, Ralph, eds. Human nutrition

and dietetics. UK: Churchill Livingston, 2004:515-526.

Sjostrom L. Obesity and its relationship to other diseases. In: Shetty PS, McPherson K, eds. Diet, nutrition and
chronic disease: lessons from contrasting worlds 1996. London School of Hygiene and Tropical Medicine Sixth

Annual Public Health Forum, London, UK: Wiley, 1997:235-239.

National Institutes of Health. Third report of the National Cholesterol Education Program Expert Panel on
Detection, Evaluation and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel Ill). Bethesda,

Md: National Institutes of Health, 2001.

Molarius A, Seidell |C. Selection of anthropometric indicators for classification of abdominal fatness-a critical

review. Int ] Obes 1998;22(8):719-727.
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18 The National Institute for Health and Clinical Excellence (NICE) refers to a slightly different cut-off for raised
waist-hip ratio in men (>1.0) than the one used in LIDNS (20.95). For raised waist circumference, NICE defines two
cut-off levels: ‘increased risk’ (men 294cm, women 280cm) and ‘greatly increased risk’ (men =102cm, women
288cm). LIDNS used only one cut-off for raised waist circumference, equivalent to the NICE ‘greatly increased risk’
category. For further information please refer to: National Institute for Health and Clinical Excellence, National
Collaborating Centre for Primary Care. Obesity: the prevention, identification, assessment and management of
overweight and obesity in adults and children. Full guideline, section 2 - Identification and classification: evidence
statements and reviews. 13/12/2006.

19 Department of Health. Dietary Reference Values for Food Energy and Nutrients for the United Kingdom. London:
HMSO, 1991.[Report on Health and Social Subjects: 41].

20 Gregory JR, Lowe S, Bates CJ, Prentice A, Jackson LV, Smithers G, Wenlock R, Farron M. National Diet and
Nutrition Survey: young people aged 4 to |8 years.Volume |: Report of the diet and nutrition survey. London: TSO,
2000.

21 Ruston R,Hoare ], Henderson L, Gregory J, Bates CJ, Prentice A, Birch M. National Diet and Nutrition Survey:
adults aged 19 to 64 years.Volume 4: Nutritional status (anthropometry and blood analytes), blood pressure, and
physical activity. London: TSO, 2004.

22 Finch S, Doyle W, Lowe C, Bates CJ, Prentice A, Smithers G, Clarke PC. National Diet and Nutrition Survey: people
aged 65 years and over.Volume |: Report of the diet and nutrition survey. London: TSO, 1998.

23 HiraniV. Anthropometric measures, overweight, and obesity. In Sproston K and Primatesta P, eds. Health Survey for
England 2003.Volume 2: Risk factors for cardiovascular disease. London: TSO, 2004.

24 HiraniV. Anthropometric measures, overweight, and obesity. In: Bromley C, Sproston K, Shelton N, eds. The
Scottish Health Survey 2003.Volume 2 Adults. Edinburgh: The Scottish Executive, 2005.

25 It should be noted that in order to achieve a substantial sample size, data from 2001 HSE and 2002 HSE survey
years were merged.
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Table 12.1

Percentage of eligible respondents from whom anthropometric measurements were obtained,
by sex and age

Aged 2 and over who were interviewed/had a nurse visit

Percentage from whom Age group
ﬁ:‘;g;ﬁf;’srcveetrre'cobtam eq 210 11118 Total 1934 3549 5064 s+  Total  Total
children adults

% % % % % % % % %
Males
Height 95 98 96 97 94 93 91 94 95
Weight 95 98 97 97 93 91 94 94 95
Body Mass Index (BMI) 94 98 96 97 93 91 91 93 94
Mid Upper Arm Circumference
(MUAC) 9l 98 93 - - - - - -
Waist circumference - 95 95 95 96 94 95 95 95
Waist-hip ratio (WHR) - 93 93 95 96 94 93 94 94
Females
Height 96 98 97 98 99 95 90 95 96
Weight 97 97 97 97 98 96 92 95 96
Body Mass Index (BMI) 96 97 97 97 97 95 90 95 95
Mid Upper Arm Circumference
(MUAC) 88 94 90 - - - - - -
Waist circumference - 87 87 98 96 94 92 95 94
Waist-hip ratio (WHR) - 87 87 98 96 94 91 95 94
Base (unweighted)
Males
Height, weight, BMI (interviewer) 239 200 439 194 226 258 268 946 1385
MUAC (nurse, ages 2-15) 162 80 242 - - - - - -
Waist, hip (nurse, ages | | and over) - 129 129 118 157 206 209 690 819
Females
Height, weight, BMI (interviewer) 278 215 493 483 494 336 537 1850 2343
MUAC (nurse, ages 2-15) 202 11 313 - - - - - -
Waist, hip (nurse, ages | | and over) - 153 153 334 377 273 395 1379 1532

- No observations.
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Table 12.2

Height, by sex and age

Aged 2 and over with valid height

Height (cm) Age group

2-10 11-18 Total 19-34 35-49 50-64 65+ Total
children adults

Males
5th percentile 91.3 141.9 94.5 164.7 162.1 159.3 156.3 159.4
10th percentile 95.4 143.1 99.3 167.5 166.0 163.2 159.2 162.4
Median 121.9 162.8 138.4 177.0 174.2 170.5 168.2 171.8
90th percentile 142.7 178.7 173.7 184.7 183.5 179.8 177.7 182.0
95th percentile 146.1 183.3 177.2 186.2 186.4 185.1 181.1 185.0
Mean (cm) 119.3 162.2 137.7 176.2 174.1 171.1 168.3 172.3
Standard deviation  17.6 13.1 26.5 6.7 7.3 7.3 74 7.8
Standard error 1.76 1.24 1.77 0.64 0.69 0.65 0.51 033
Females
5th percentile 87.9 142.9 92.1 152.3 149.4 149.0 145.6 148.0
10th percentile 93.6 146.1 98.4 154.0 152.1 150.1 147.8 150.5
Median 117.8 157.9 138.3 161.7 160.1 159.5 155.5 159.2
90th percentile 140.8 168.0 164.3 170.9 168.9 167.5 164.7 168.0
95th percentile 144.2 171.8 167.9 173.0 171.4 169.3 166.6 170.5
Mean (cm) 116.7 157.3 134.3 162.2 160.2 159.2 155.8 159.3
Standard deviation  17.6 8.8 248 6.5 6.4 6.3 6.4 6.9
Standard error 1.46 0.83 1.53 0.41 0.41 0.46 0.36 0.22
Base (unweighted)
Males 223 194 417 185 215 237 252 889
Females 264 210 474 471 482 314 483 1750
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Table 12.3

Weight, by sex and age

Aged 2 and over with valid weight

Weight (kg) Age group

2-10 11-18 Total 19-34 35-49 50-64 65+ Total

children adults

Males
5th percentile 13.7 354 14.8 58.7 56.4 56.6 56.8 56.8
10th percentile 14.9 373 15.5 60.9 63.2 60.7 60.0 60.8
Median 233 53.9 353 75.5 82.8 79.6 71.7 782
90th percentile 374 80.5 66.7 95.2 108.4 106.0 97.1 101.8
95th percentile 43.6 95.3 79.1 113.1 124.3 113.9 102.3 110.7
Mean (kg) 25.3 56.9 38.9 783 84.2 83.0 774 80.4
Standard deviation 9.8 18.1 21.0 15.3 18.3 18.1 14.1 16.6
Standard error 0.89 1.85 1.32 1.44 1.60 1.53 1.04 0.70
Females
5th percentile 12.6 35.8 13.8 46.2 49.0 51.3 47.7 48.5
10th percentile 13.9 383 16.1 51.0 52.0 54.3 52.5 52.0
Median 21.3 53.1 34.9 65.7 69.2 72.4 67.7 68.2
90th percentile 434 745 63.0 93.6 99.1 103.4 92.4 94.9
95th percentile 48.4 82.0 70.7 103.0 112.3 1.6 96.8 105.0
Mean (kg) 25.1 54.7 37.8 68.9 73.0 74.8 70.0 71.3
Standard deviation  |1.0 13.3 19.0 17.4 19.4 17.4 15.3 17.5
Standard error 0.94 1.15 I.15 1.05 1.03 1.18 0.92 0.54
Base (unweighted)
Males 226 195 421 185 211 233 254 883
Females 268 206 474 468 476 317 493 1754
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Table 12.4a

Body mass index (BMI), and prevalence of

underweight, overweight and obesity, adults,

by sex and age

Aged |9 and over with valid body mass index

BMI (kg/m?) Age group Total
19-34 35-49 50-64 65+
Men
18.5 or under (%) | B 0 B 2
Over 18.5,<25 (%) 59 27 29 28 36
Over 25,<30 (%) 20 44 38 40 35
Over 30, <40 (%) 19 25 29 27 25
Over 40 (%) | 2 3 | 2
18.5 or under (% underweight) | B 0 B 2
Over 25, <30 (% overweight) 20 44 38 40 35
Over 30 (% obese) 20 27 33 29 27
Over 25 (% overweight
including obese) 40 71 70 69 62
Mean (kg/m?) 252 278 283 274 272
Standard deviation 4.6 5.6 55 4.6 52
Standard error 049 053 047 034 023
Median 24.1 278 279 271 26.9
Women
18.5 or under (%) 5 2 | | 2
Over 18.5,<25 (%) 49 38 24 25 35
Over 25,<30 (%) 24 26 37 36 30
Over 30,<40 (%) 19 27 29 35 27
Over 40 (%) 4 8 10 3 6
18.5 or under (% underweight) 5 2 | | 2
Over 25, <30 (% overweight) 24 26 37 36 30
Over 30 (% obese) 23 34 38 38 33
Over 25 (% overweight
including obese) 47 60 75 74 63
Mean (kg/m?) 262 284 295 287  28.
Standard deviation 6.4 73 6.7 5.5 6.6
Standard error 0.38 0.38 0.48 0.31 0.20
Median 245 271 284 280 272
Base (unweighted)
Men 185 211 233 250 879
Women 467 475 313 480 1735
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Table 12.4b Table 12.5

Body mass index (BMI), prevalence Mid upper arm circumference
of overweight and obesity, children, (MUAC), by sex and age

by sex and age
Aged 2-15 with valid MUAC

Aged 2-18 with valid BMI measurement MUAC (cm) Agegroup  Total
BMI (kg/m?) Age group  Total 2-10 11-15 2-15
2-10 11-18 Boys
Boys Sth percentile 14.5 19.6 152
5th percentile 14.2 15.9 14.6 10th percentile 15.7 20.0 16.3
10th percentile 14.8 17.0 15.2 Median 19.4 285 20.4
Median 16.7  20.0 18.1 90th percentile 23 29.1 26.9
90th percentile 21.2 27.1 244 95th percentile 25,3 322 29.1
95th percentile 22.7 31,7 263 Mean (cm) 19.3 24.5 21.0
Over 85th, <95th Standard deviation 3.2 4.4 43
e i) 15 12 Standarderror 034 070  0.37
Over 95th (% obese) 21 22 21
Over 85th (% overweight Girls
including obese) 36 34 35 -
5 5th percentile 15.7 20.0 15.9
Mean (kg/m®) 174 213 19.1 .
L 10th percentile 16.3 21.0 16.4
Standard deviation 2.9 5.0 44 .
Median 194 243 21.5
Standard error 0.24 0.52 0.29 .
90th percentile 254 30.8 27.5
&k 95th percentile 26.6 B8N 30.4
- Mean (cm) 19.9 25.2 21.8
5th percentile 14.2 16.8 14.5
Standard deviation 3.5 4.1 4.5
10th percentile 14.5 17.6 15.0
Standard error 0.35 0.44 0.31
Median 170 212 18.6
90th percentile 22.3 288 24.5
. Base (unweighted)
95th percentile 24.5 30.8 288
Boys 162 80 242
Over 85th, <95th )
(% overweight) 12 15 14 Girls 202 I 313
Over 95th (% obese) 22 19 21
Over 85th (% overweight
including obese) 34 34 34
Mean (kg/m?) 177 219 19.5
Standard deviation 32 42 4.2
Standard error 0.27 0.33 0.25

Base (unweighted)
Boys 221 194 415
Girls 264 206 470

2 A child was classified as obese if BMI was >95th centile
for sex and age; and as overweight if BMI was >85th
and <95th centile for sex and age.
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Table 12.6a

Waist circumference, hip circumference, waist-hip ratio
(WHR), and prevalence of raised waist circumference and

raised WHR, adults, by sex and age

Aged |9 and over with valid waist and hip measurements

Waist circumference (cm) Age group Total
wgigfﬁ?p”;ggnce (cm) 1934 3549 50-64 65+

Men

Waist circumference (cm)

Mean 90.2 965 1019 1014 98.0
Standard deviation 12.9 15.8 15.3 1.4 14.5
Standard error 1.82 1.70 1.50 0.92 0.76
Median 87.0 94.5 1019 I0l.1 97.3
% with waist circumference 2102cm 21 29 50 47 38
Hip circumference (cm)

Mean 1022 1033 1054 1053 104.2
Standard deviation 8.2 10.1 10.5 9.2 9.6
Standard error 1.03 1.06 1.02 0.74 0.49
Median 101.6 1029 1040 1047 1034
Waist-hip ratio

Less than 0.80 (%) 11 7 2 - 4
0.80, less than 0.85 (%) 27 8 8 2 10
0.85, less than 0.90 (%) 31 23 10 14 19
0.90, less than 0.95 (%) 13 22 23 27 22
0.95, less than 1.00 (%) 14 27 23 31 25
1.00 or more (%) 5 14 34 25 20
% with waist-hip ratio 20.95 19 41 57 57 45
Mean 0.88 0.93 0.96 0.96 0.94
Standard deviation 0.07 0.08 0.08 0.06 0.08
Standard error 0.010 0.009 0.007 0.006 0.004
Median 0.87 0.93 0.97 0.96 0.94
Women

Waist circumference (cm)

Mean 83.6 89.0 954 93.1 89.8
Standard deviation 13.5 15.6 15.4 13.3 15.0
Standard error 0.96 0.95 1.10 0.88 0.51
Median 81.2 85.0 94.6 91.9 87.7
% with waist circumference 288cm 32 44 64 62 49
Hip circumference (cm)

Mean 1029 1063 108.7 1074 106.1
Standard deviation 11.8 15.1 13.1 13.2 13.5
Standard error 0.83 0.95 0.99 0.94 0.47
Median 101.0 1032 1074 106.2 1044
Waist-hip ratio

Less than 0.70 (%) | | 0 | |
0.70, less than 0.75 (%) 15 [3 2 2 7
0.75, less than 0.80 (%) 33 23 13 14 22
0.80, less than 0.85 (%) 27 34 22 29 28
0.85, less than 0.90 (%) 14 22 28 26 22
0.90 or more (%) 10 15 35 28 21
% with waist-hip ratio 20.85 24 36 62 55 42
Mean 0.8l 0.84 0.87 0.87 0.84
Standard deviation 0.06 0.06 0.07 0.07 0.07
Standard error 0.004 0.004 0.006 0.005 0.003
Median 0.80 0.83 0.87 0.86 0.84
Base (unweighted)” - No observations.
Men 115 151 195 201 662 Bases apply to waist circumference and vary slightly for
Women 326 366 254 371 1317 hip circumference and waist-hip ratio.
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Table 12.6b

Waist circumference, hip circumference and waist-hip
ratio (WHR), children, by sex and age

Aged | I-18 with valid waist and valid hip measurements

Waist circumference Sex/age group
I(-(|:ir;r)])circumference (cm) SO0 Sl
Waist-hip ratio I1-14 15-18 Total 11-14 [5-18 Total
11-18 11-18
Waist circumference (cm)
5th percentile 587 642 596 602 634 605
10th percentile 59.7 645 635 60.5 640 633
Median 708 774 725  67. 745 707
90th percentile 844 999 963 852  89. 87.7
95th percentile 894 1047 1009 948 965 953
Mean 723 804 754 71 758 729
Standard deviation 10.8 13.4 12.5 10.0 9.3 10.0
Standard error 1.94 2.46 1.55 1.27 1.47 1.06
Hip circumference (cm)
5th percentile 687 849 687 764 840 788
10th percentile 690 860 753 788 854 799
Median 854 964 89.0 882 945 904
90th percentile 952 1157 1081 1020 1114 1085
95th percentile 964 1223 1207 1090 1123 1120
Mean 853 983 905 890 962 918
Standard deviation 10.7 1.6 12.7 9.8 9.4 10.3
Standard error 241 2.11 1.88 1.17 1.79 1.12
Waist-hip ratio
5th percentile 0.76 0.71 074 0.72 070  0.71
10th percentile 078 075 076 072 0.7I 0.72
Median 0.85 08l 083 080 080 0.0
90th percentile 093 091 093 087 086 086
95th percentile 093 095 094 09I 086  0.88
Mean 085 082 084 080 079 0.79
Standard deviation 0.06 0.07  0.06 0.06 0.06  0.06
Standard error 0.011 0012 0.009 0.008 0.01 0.006
Base (unweighted)* 65 56 121 79 57 136

2 Bases apply to waist circumference and vary slightly for hip circumference and waist-hip
ratio.
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Table 12.7a

Height, weight, body mass index (BMI), and prevalence of underweight, overweight

and obesity, adults, by sex and country/region

Aged 19 and over with valid height, weight and body mass index (BMI)

Height (cm) Country/region Total
m:%ﬂ;};%)) England Scotland Wales N<J|r':1:el|1:rr]'2

North  Central/ South All

Midlands England

Men
Height (cm)
Mean 172.8 171.8 172.7 172.5 170.7 171.2 172.1 172.3
Standard deviation 8.1 7.7 7.6 7.8 8.0 74 6.8 7.8
Standard error 0.57 0.88 0.61 0.39 0.70 0.6l 0.8l 0.33
Median 172.2 171.9 171.9 172.0 170.9 170.7 172.0 171.8
Weight (kg)
Mean 81.5 81.9 79.7 80.8 772 80.2 8l.5 80.4
Standard deviation 16.5 19.4 15.5 16.8 15.2 15.5 16.3 17
Standard error 1.22 2.06 .16 0.81 1.53 1.49 1.96 0.70
Median 784 782 782 782 76.3 80.4 83.0 782
BMI (kg/m?)
Mean 27.4 27.9 26.7 27.2 26.5 274 27.5 27.2
Standard deviation 5.1 5.9 49 5.2 5.1 5.0 53 5.2
Standard error 0.40 0.60 0.40 0.26 0.55 0.46 0.6l 0.23
Median 27.1 27.6 26.2 27.0 25.9 27.6 28.0 26.9
18.5 or under (% underweight) 2 2 2 2 4 | 2 2
Over 25, <30 (% overweight) 35 36 36 36 30 46 29 35
Over 30 (% obese) 28 32 22 26 29 26 36 27
Over 25 (% overweight
including obese) 63 67 59 62 59 72 66 62
Women
Height (cm)
Mean 159.1 159.8 159.2 159.3 159.4 159.1 159.9 159.3
Standard deviation 6.5 6.7 7.2 6.9 6.6 7.2 6.8 6.9
Standard error 0.33 0.53 0.43 0.25 0.60 0.66 0.67 0.22
Median 158.7 159.8 159.1 159.1 160.1 159.3 159.8 159.2
Weight (kg)
Mean 71.3 733 70.4 71.3 72.1 70.5 70.0 71.3
Standard deviation 17.5 17.8 17.2 17.5 17.0 18.8 16.7 17
Standard error 0.95 1.36 0.99 0.62 1.36 1.53 1.49 0.54
Median 69.0 68.6 66.8 67.9 71.2 66.3 66.9 68.2
BMI (kg/m?)
Mean 28.2 28.7 27.7 28.1 28.3 27.9 27.6 28.1
Standard deviation 6.8 6.6 6.4 6.6 6.3 7.0 6.7 6.6
Standard error 0.37 0.51 0.36 0.23 0.51 0.61 0.64 0.20
Median 26.9 274 27.2 27.1 27.7 26.9 26.4 27.2
18.5 or under (% underweight) 3 2 3 B | 3 2 2
Over 25, <30 (% overweight) 32 27 30 30 37 22 25 30
Over 30 (% obese) 32 36 32 33 32 37 32 33
Over 25 (% overweight
including obese) 64 63 62 63 70 59 57 63
Base (unweighted)’
Men 246 118 211 575 113 105 96 889
Women 481 223 456 1160 183 195 212 1750

2 Bases apply to height and vary slightly for weight and BMI.
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Table 12.7b

Height, weight, body mass index (BMI), and prevalence of overweight and obesity,?
children, by sex and country/region

Aged 2-18 with valid height, weight and body mass index (BMI)

Height (cm) Country/region Total
m:%ﬂ;/(;%)) England Scotland Wales Northern
Ireland
North  Central/ South All
Midlands England
Boys
Height (cm)
Mean 135.6 135.3 139.2 137.1 140.8 141.5 144.2 137.7
Standard deviation 26.2 25.1 27.0 26.4 29.3 18.3 323 26.5
Standard error 3.46 3.97 2.89 1.96 6.15 2.70 7.97 1.77
Median 135.1 135.6 138.9 138.2 146.6 144.7 152.6 138.4
Weight (kg)
Mean 37.0 36.5 39.7 38.1 43.2 41.5 49.6 38.9
Standard deviation 21.5 18.0 21.0 20.6 23.1 15.8 29.2 21.0
Standard error 2.68 2.60 2.14 1.43 4.59 2.07 7.98 1.32
Median 31.0 32.6 35.8 338 35.9 39.9 51.4 353
BMI (kg/m?)
Mean 18.8 18.7 19.1 18.9 19.9 19.8 21.2 19.1
Standard deviation 4.4 33 4.7 4.3 4.5 39 53 4.4
Standard error 0.56 0.43 0.53 0.31 0.82 0.52 1.52 0.29
Median 18.0 18.1 18.0 18.0 19.0 19.0 19.8 18.1
Over 85th, <95th
(% overweight) 12 13 14 13 13 24 18 14
Over 95th (% obese) 19 24 19 20 30 26 27 21
Over 85th (% overweight
including obese) 31 38 33 B8 43 50 45 35
Girls
Height (cm)
Mean 137.2 133.1 131.3 133.7 139.6 133.5 140.3 134.3
Standard deviation 242 25.3 24.4 24.6 23.9 27.2 25.1 248
Standard error 2.58 4.03 2.66 1.75 4.59 3.85 429 1.53
Median 143.7 136.5 131.0 135.5 147.8 140.5 145.4 138.3
Weight (kg)
Mean 39.8 36.4 35.6 372 41.6 37.7 44.7 37.8
Standard deviation 18.6 18.6 18.6 18.6 20.2 20.1 21.8 19.0
Standard error 2.04 3.07 1.89 1.30 3.94 2.82 4.20 1.15
Median 37.7 348 30.1 34.1 44.1 327 47.3 349
BMI (kg/m?)
Mean 19.8 19.0 19.2 19.4 20.3 19.6 21.2 19.5
Standard deviation 4.2 4.0 4.0 4.0 4.8 4.7 52 42
Standard error 0.46 0.65 0.38 0.27 1.01 0.63 0.96 0.25
Median 19.3 18.4 18.2 18.4 20.2 18.2 20.7 18.6
Over 85th, <95th
(% overweight) 15 10 16 15 10 9 7 14
Over 95th (% obese) 22 16 20 19 23 24 35 21
Over 85th (% overweight
including obese) 37 25 36 34 B8 BB 43 34
Base (unweighted)®
Boys 109 58 109 276 37 47 57 417
Girls 121 60 121 302 37 64 71 474

2 A child was classified as obese if BMI was >95th centile for sex and age; and as overweight if BMI was >85th and <95th centile for sex
and age.

b Bases apply to height and vary slightly for weight and BMI.
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Table 12.8a

Waist circumference, hip circumference, waist-hip ratio (WHR), and prevalence of
raised waist circumference and raised WHR, adults, by sex and country/region

Adults aged |9 and over with valid waist and hip measurements

Waist circumference Country/region Total
I(—(lzir;)c’ircumference England Scotland Wales Northern

cm, North Centrall  South Al retane
Waist-hip ratio Midlands England

Men

Waist circumference (cm)

Mean 98.4 100.6 96.6 98.2 94.5 100.3 99.3 98.0
Standard deviation 14.2 16.4 13.8 14.6 14.3 1.9 14.0 14.5
Standard error 1.38 1.95 1.30 0.87 1.83 1.59 1.37 0.76
Median 96.9 103.3 94.5 97.6 92.6 99.8 101.3 97.3
% with waist

circumference 2102cm 39 51 32 39 24 44 46 38
Hip circumference (cm)

Mean 104.4 104.9 104.1 104.4 101.4 105.9 105.2 104.2
Standard deviation 82 11.3 8.9 9.3 1.6 10.0 9.1 9.6
Standard error 0.67 1.48 0.72 0.53 1.72 1.33 1.21 0.49
Median 103.3 105.0 102.7 103.6 99.0 105.4 105.1 103.4
Waist-hip ratio

Mean 0.94 0.96 0.92 0.94 0.93 0.95 0.94 0.94
Standard deviation 0.09 0.08 0.07 0.08 0.07 0.06 0.08 0.08
Standard error 0.010 0.009 0.008 0.005 0.007 0.009 0.007 0.004
Median 0.94 0.96 091 0.94 0.92 0.95 0.95 0.94
% with waist-hip ratio 20.95 45 6l 38 46 32 49 45 45
Women

Waist circumference (cm)

Mean 89.9 88.8 89.5 89.5 90.5 91.6 91.5 89.8
Standard deviation 15.1 14.3 14.9 14.8 16.2 15.3 14.9 15.0
Standard error 0.88 1.33 0.93 0.58 1.47 1.52 1.32 0.51
Median 86.6 85.6 88.1 86.7 90.4 89.2 89.9 87.7
% with waist

circumference >88cm 47 44 51 48 54 52 59 49
Hip circumference (cm)

Mean 106.0 106.7 105.8 106.1 105.3 107.6 106.2 106.1
Standard deviation 13.6 13.0 13.3 13.3 15.5 13.2 12.9 13.5
Standard error 0.8l 1.19 0.85 0.53 1.54 1.29 1.23 0.47
Median 103.6 104.6 104.7 104.3 105.4 105.7 104.2 104.4
Waist-hip ratio

Mean 0.85 0.83 0.84 0.84 0.86 0.85 0.86 0.84
Standard deviation 0.07 0.07 0.07 0.07 0.07 0.06 0.07 0.07
Standard error 0.004 0.007 0.004 0.003 0.007 0.007 0.006 0.003
Median 0.84 0.83 0.83 0.83 0.86 0.84 0.87 0.84
% with waist-hip ratio 20.85 45 37 38 40 57 44 54 42

Base (unweighted)’
Men 189 90 146 425 72 79 86 662
Women 371 160 346 877 137 119 184 1317

2 Bases apply to waist circumference and vary slightly for hip circumference and waist-hip ratio.
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Table 12.8b

Waist circumference, hip circumference and waist-hip ratio (WHR), children, by sex
and country/region

Children aged I |-18 with valid waist and hip measurements

Waist circumference Country/region Total

(cm), 11-18
Hip circumference England Scotland Wales Northern

o Ireland
Wasthprao N Cal s A
Boys
Waist circumference (cm)
Mean 76.2 [70.8] [75.4] 747 [72.7] [79.3] [84.0] 75.4
Standard deviation 12.6 [9.8] [13.0] 12.4 [13.4] [8.3] [13.9] 12.5
Standard error 2.85 [2.00] [2.92] 1.71 [6.91] [2.26] [4.18] 1.55
Median 728 [67.5] [71.2] 712 [74.9] [75.4] [85.7] 725
Hip circumference (cm)
Mean 92.8 [86.1] [89.7] 89.9 [97.4] [91.7] [94.8] 90.5
Standard deviation 13.6 [9.5] [14.1] 13.2 [7.3] [5.7] [10.4] 12.7
Standard error 3.25 [2.50] [3.74] 2.13 [3.25] [1.64] [2.34] 1.88
Median 89.3 [86.2] [89.0] 88.1 [97.3] [90.3] [98.9] 89.0
Waist-hip ratio
Mean 0.82 [0.83] [0.84] 0.83 [0.85] [0.86] [0.89] 0.84
Standard deviation 0.04 [0.06] [0.07] 0.06 [0.11] [0.06] [0.08] 0.06
Standard error 0.009 [0.013] [0.018] 0.010 [0.010] [0.015] [0.029] 0.009
Median 0.82 [0.82] [0.85] 0.83 [0.81] [0.87] [0.89] 0.83
Girls
Waist circumference (cm)
Mean 734 [74.0] 71.4 726 [67.2] [79.5] 782 729
Standard deviation 8.4 [11.9] 9.7 9.6 [4.9] [12.4] 13.2 10.0
Standard error 1.45 [3.72] 1.84 1.20 [1.40] [3.16] 2.84 1.06
Median 733 [72.6] 68.5 70.6 [66.5] [78.8] 8l1.4 70.7
Hip circumference (cm)
Mean 91.6 [95.4] 89.7 91.5 [88.8] [96.2] 95.6 91.8
Standard deviation 8.7 [11.2] 10.5 10.1 [6.9] [12.8] 12.7 10.3
Standard error 1.46 [3.71] 2.07 1.31 [2.32] [2.85] 2.79 1.12
Median 90.4 [90.2] 90.4 90.4 [89.2] [99.2] 98.1 90.4
Waist-hip ratio
Mean 0.80 [0.77] 0.79 0.79 [0.76] [0.83] 0.83 0.79
Standard deviation 0.06 [0.07] 0.04 0.05 [0.05] [0.07] 0.05 0.06
Standard error 0.012  [0.021] 0.008 0.007 [0.016] [0.021] 0.010 0.006
Median 0.81 [0.75] 0.80 0.80 [0.73] [0.82] 0.84 0.80
Base (unweighted)’
Boys 31 15 29 75 4 I3 29 121
Girls 32 14 32 78 9 19 30 136

[ 1Fewer than 30 observations.

2 Bases apply to waist circumference and vary slightly for hip circumference and waist-hip ratio.
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Table 12.9a

Height, weight, body mass index (BMI), and prevalence of underweight, overweight and
obesity, adults, by sex and household type

Adults aged |9 and over with valid height, weight and body mass index (BMI)

Height (cm), Household type Total
\é\ﬁ:g(ﬂtg/(r';%))’ ladultof ladultof 2+adults, 2+adults,  |adule, 2+adults,
working retirement at least | allof I+ children |+ children
age age ofworking retirement
age age
Men
Height (cm)
Mean 174.1 167.8 172.9 168.7 175.1 173.7 172.3
Standard deviation 7.5 7.5 73 7.3 8.5 74 7.8
Standard error 0.60 0.81 0.6l 0.84 1.81 0.85 0.33
Median 174.9 167.9 172.7 168.9 175.4 172.0 171.8
Weight (cm)
Mean 80.2 76.5 80.7 789 85.4 82.8 80.4
Standard deviation 16.8 14.1 16.7 12.8 21.8 18.2 16.6
Standard error 1.45 1.57 1.44 1.37 4.07 1.67 0.70
Median 77.0 75.2 78.0 789 85.2 79.9 782
BMI (kg/m?)
Mean 26.5 27.5 27.0 27.7 27.2 274 27.2
Standard deviation 5.4 4.8 5.1 43 5.5 5.6 5.2
Standard error 0.48 0.48 0.46 0.47 1.0l 0.55 0.23
Median 25.8 27.0 27.0 28.1 274 27.1 26.9
18.5 or under (% underweight) 2 | 3 3 5 | 2
Over 25, <30 (% overweight) 31 38 36 45 28 34 35
Over 30 (% obese) 23 28 27 32 35 27 27
Over 25 (% overweight
including obese) 54 66 63 77 63 60 62
Women
Height (cm)
Mean 161.1 156.2 159.9 156.9 162.0 159.4 159.3
Standard deviation 6.2 6.4 6.9 6.5 6.4 6.7 6.9
Standard error 0.57 0.40 0.56 0.70 0.37 0.53 0.22
Median 161.0 155.6 160.1 156.6 161.7 158.7 159.2
Weight (kg)
Mean 71.3 70.2 744 712 70.6 71.3 71.3
Standard deviation 17.5 15.3 18.7 16.1 17.8 18.9 17.5
Standard error 1.66 0.98 1.46 1.62 0.98 1.37 0.54
Median 66.8 67.8 71.7 70.6 67.3 67.0 68.2
BMI (kg/m?)
Mean 27.5 28.7 29.1 289 26.9 28.0 28.1
Standard deviation 6.8 5.4 73 6.0 6.6 7.2 6.6
Standard error 0.66 033 0.59 0.59 0.35 0.52 0.20
Median 26.1 27.9 28.2 283 25.2 27.0 27.2
18.5 or under (% underweight) 4 0 2 4 4 2 2
Over 25, <30 (% overweight) 30 39 28 39 25 24 30
Over 30 (% obese) 28 36 38 38 26 34 33
Over 25 (% overweight
including obese) 58 75 66 77 51 58 63

Base (unweighted)’
Men 245 127 229 107 33 148 889
Women 177 405 269 118 532 249 1750

2 Bases apply to height and vary slightly for weight and BMI.
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Table 12.9b

Height, weight, body mass index (BMI), and prevalence of overweight and
obesity,? children, by sex and household type

Children aged 2-18 with valid height, weight and body mass index (BMI)

Height (cm), Sex/household type
Weight (kg),

BMI (kg/m?) Boys Girls

ladule, 2+adukts,  Total® ladul, 2+adults,  Total?

|+ children | +children I+ children |+ children

Height (cm)
Mean 138.2 136.8 137.7 134.7 132.9 134.3
Standard deviation 27.5 25.1 26.5 24.6 24.9 248
Standard error 2.38 2.56 1.77 2.15 2.37 1.53
Median 141.6 137.1 138.4 139.4 135.1 138.3
Weight (kg)
Mean 39.9 374 38.9 383 36.4 378
Standard deviation 22.2 19.3 21.0 19.1 18.7 19.0
Standard error 1.85 1.78 1.32 1.56 1.78 I.15
Median 36.9 31.9 353 36.1 333 34.9
BMI (kg/m?)
Mean 19.4 18.6 19.1 19.6 19.3 19.5
Standard deviation 4.8 3.8 44 4.2 42 42
Standard error 0.44 0.34 0.29 0.32 0.39 0.25
Median 18.1 18.1 18.1 18.6 18.4 18.6
Over 85th, <95th
(% overweight) 13 15 14 17 9 14
Over 95th (% obese) 23 19 21 22 19 21
Over 85th (% overweight
including obese) 36 34 35 39 28 34
Base (unweighted)® 253 161 417 281 184 474

2 A child was classified as obese if BMI was >95th centile for sex and age; and as overweight if BMI was >85th and
<95th centile for sex and age.

o

Includes 12 respondents where the eldest household member is aged 18 or younger. These are not shown
separately, but are included in the total.

o

Bases apply to height and vary slightly for weight and BMI.
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Table 12.10a

Waist circumference, hip circumference, waist-hip ratio (WHR), and prevalence of
raised waist circumference and raised WHR, adults, by sex and household type

Adults aged |9 and over with valid waist and hip measurements

Waist circumference Household type Total
I(—(I:ir:)?:’ircumference | adult' of | .adult of 2+adults, 2+ adults, | ?dult, 2+ al.dults,
(cm), working retirement at Ieas:t | ) allof I+ children |+ children
Waist-hip ratio age age of working retirement

age age
Men
Waist circumference (cm)
Mean 96.1 100.8 98.7 101.3 [101.5] 95.1 98.0
Standard deviation 15.8 1.6 15.9 10.6 15.1 14.7 14.5
Standard error 1.56 1.31 1.81 1.30 [3.37] 1.71 0.76
Median 92.1 100.4 98.5 102.0 [100.7] 94.4 97.3
% with waist
circumference 2102cm 32 45 41 50 [44] 29 38
Hip circumference (cm)
Mean 103.3 106.0 104.4 104.4 [107.3] 103.1 104.2
Standard deviation 9.8 9.6 10.3 9.0 10.1 8.9 9.6
Standard error 0.87 1.05 1.13 1.17 [2.35] 0.98 0.49
Median 102.3 105.5 102.9 104.1 [105.0] 102.3 103.4
Waist-hip ratio
Mean 0.93 0.95 0.94 0.97 [0.94] 0.92 0.94
Standard deviation 0.08 0.06 0.09 0.05 0.07 0.08 0.08
Standard error 0.009 0.008 0.010 0.006 [0.017] 0.011 0.004
Median 0.92 0.94 0.94 0.98 [0.95] 0.91 0.94
% with waist-hip ratio 20.95 35 45 48 68 [47] 40 45
Women
Waist circumference (cm)
Mean 87.4 93.2 91.5 92.5 86.2 88.8 89.8
Standard deviation 15.8 13.6 17.4 13.1 13.8 15.2 15.0
Standard error 1.96 0.90 1.55 1.62 0.84 1.39 0.51
Median 84.8 90.8 90.2 94.8 82.5 85.2 87.7
% with waist
circumference 288cm 43 6l 53 6l 39 43 49
Hip circumference (cm)
Mean 102.8 107.9 107.5 106.6 104.1 106.6 106.1
Standard deviation 12.3 13.4 13.8 13.4 12.4 14.9 13.5
Standard error 1.44 0.97 1.24 1.83 0.74 1.36 0.47
Median 101.5 105.7 106.3 105.9 101.9 104.1 104.4
Waist-hip ratio
Mean 0.85 0.86 0.85 0.87 0.82 0.83 0.84
Standard deviation 0.08 0.07 0.08 0.07 0.06 0.06 0.07
Standard error 0.010 0.005 0.007 0.009 0.004 0.006 0.003
Median 0.84 0.85 0.85 0.86 0.82 0.82 0.84
% with waist-hip ratio 20.85 46 52 50 50 31 35 4?2

Base (unweighted)’
Men 182 109 164 83 20 104 662
Women 141 327 194 90 392 173 1317

[ 1Fewer than 30 observations.

2 Bases apply to waist circumference and vary slightly for hip circumference and waist-hip ratio.
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Table 12.10b

Waist circumference, hip circumference and waist-hip ratio (WHR), children, by
sex and household type

Children aged I |-18 with valid waist and hip measurements

Waist circumference Sex/household type

I(—(I:ir:)]z:’ircumference Boys Girls
(cm), | adult, 2+ adults, Total I adult, 2+ adults, Total
Waist-hip ratio I+ children  |+children boys I+ children |+ children girls
11-182 11-182
Waist circumference (cm)
Mean 75.4 75.4 75.4 73.0 722 72.9
Standard deviation 14.0 10.0 12.5 10.2 9.4 10.0
Standard error 2.23 1.89 1.55 1.56 1.40 1.06
Median 71.5 728 72.5 71.2 68.9 70.7
Hip circumference (cm)
Mean 89.9 91.2 90.5 91.5 91.3 91.8
Standard deviation 15.0 83 12.7 9.9 10.4 10.3
Standard error 2.94 1.51 1.88 1.51 1.73 1.12
Median 88.2 90.0 89.0 90.3 91.2 90.4
Waist-hip ratio
Mean 0.85 0.83 0.84 0.80 0.79 0.79
Standard deviation 0.06 0.06 0.06 0.06 0.06 0.06
Standard error 0.012 0.012 0.009 0.008 0.010 0.006
Median 0.84 0.82 0.83 0.80 0.79 0.80
Base (unweighted)® 73 47 121 77 53 136

2 Includes 12 respondents where the eldest household member is aged 18 or younger. These are not shown separately, but are
included in the total.

b Bases apply to waist circumference and vary slightly for hip circumference and waist-hip ratio.
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Table 12.11a

Height, weight, body mass index (BMI), and
prevalence of underweight, overweight and
obesity, adults, by sex and ethnic group

Adults aged |9 and over with valid height,
weight and body mass index (BMI)

Table 12.11b

Height, weight, body mass index (BMI), and
prevalence of overweight and obesity,?
children, by sex and ethnic group

Children aged 2-18 with valid height, weight,
and body mass index

Height (cm), Ethnic group Total Height (cm), Ethnic group Total
\é\ﬁ:g(rll;/(rlfqu))’ White Black Asian Other \é\ﬁ:g(ﬂ;/(rlfqu))’ White Black Asian Other
Men Boys
Height (cm) Height (cm)
Mean 172.5 [173.1] 1687 [173.2] 1723 Mean 138.0 [137.8] [128.3] [I147.1] 137.7
Standard deviation 79 [7.6] 67 [6.1] 7.8 Standard deviation  26.9 [25.1] [22.9] [22.8] 26.5
Standard error 035 [2.15] 1.40 [2.06] 0.33 Standard error 1.97 [5.98] [5.05] [6.50] 1.78
Median 172.0 [175.4] 1683 [172.2] 171.8 Median 138.5 [137.4] [127.9] [I50.1] 1384
Weight (kg) Weight (kg)
Mean 8l.1 [8I.5] 738 [749] 804 Mean 394 [37.5] [33.2] [40.0] 38.9
Standard deviation 7.0 [I3.5] 1.9 [I11.5] 16.6 Standard deviation  21.5 [17.0] [I19.0] [I7.2] 2I.0
Standard error 0.74 [2.99] 293 [3.17] 0.69 Standard error 148 [3.76] [4.19] [4.71] 1.33
Median 78.6 [83.4] 76.3 [78.0] 782 Median 353 [35.8] [30.8] [38.2] 353
BMI (kg/m?) BMI (kg/m?)
Mean 27.3 [27.1] 259 [25.0] 27.2 Mean 19.1 [I18.6] [188] [19.3] 19.1
Standard deviation 54 [3.5] 3.6 [4.0] 52 Standard deviation 45 [24] [47] [3.5] 44
Standard error 0.24 [0.69] 090 [I.13] 0.23 Standard error 0.33 [0.53] [0.87] [l.20] 0.29
Median 27.0 [282] 274 [25.2] 26.9 Median 180 [I186] [188] [17.9] 18.1
18.5 or under Over 85th, <95th
(% underweight) 2 [3] 4 [2] 2 (% overweight) 13 [27] [28] [4] 14
Over 25,<30 Over 95th (% obese) 21 [14] [20] [28] 21
(% overweight) 33 [57] 56 [34] 35 Over 85th
Over 30 (% obese) 29 [17] 3 [18] 27 (% overweight
Over 25 (% overweight including obese) 34 [42] [47] [32] 35
including obese) 63 [74] 59 [52] 62

Girls
Women Height (cm)
Height (cm) Mean 1345 [135.5] [I32.5] 1333 1343
Mean 159.5 161.0 1552 1584 1593 Standard deviation 252 [24.8] [23.5] 222 248
Standard deviation 6.8 6.9 7.1 6.2 6.9 Standard error 1.78 [5.89] [6.02] 4.46 1.53
Standard error 0.22 I.11 1.09 .15 022 Median 138.3 [140.9] [I40.1] 1340 1383
Median 159.7 161.0 1542 157.8 1592 Weight (kg)
Weight (kg) Mean 382 [37.8] [34.8] 369 378
Mean 718 740 648 635 71.3 Standard deviation  19.1 [21.3] [17.4] 18.0 19.0
Standard deviation 7.7 17.4 13.0 13.7 17.5 Standard error 1.31  [4.95] [4.97] 351 I.16
Standard error 056 265 247 3.0 054 Median 355 [35.7] [389] 340 349
Median 687 700 637 623 68.2 BMI (kg/m?)
BMI (kg/m?) Mean 19.7  [19.0] [18.4] 19.5 19.5
Mean 282 285 269 252  28. Standard deviation 4.1 [4.5] [4.2] 4.4 42
Standard deviation 6.7 6.4 5] 4.7 6.6 Standard error 0.27 [1.02] [I.16] 0.83 0.25
Standard error 022 095 082 1.08  0.20 Median 187 [17.8] [184] 18.4 18.6
Median 272 269 263 247 272 Over 85th, <95th
185 e urear (% overweight) 15 [1] - 18 14
(% underweight) 2 - 2 14 2 Over 95th (% obese) 22 [17] [16] 14 21
Over 25,<30 Over 85th
(% overweight) 30 24 32 33 30 (% overweight
Over 30 (% obese) 34 39 23 13 33 including obese) 37 [18] [16] 32 34
Over 25 (% overweight
including obese) 64 63 55 47 63 Base (unweighted)®

Base (unweighted)’
Men 823 20 32 14 889
Women 1618 47 55 30 1750

[ 1Fewer than 30 observations.
- No observations.

2 Bases apply to height and vary slightly for weight and BMI.
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Boys 367 16 21 13 417
Girls 397 22 22 33 474

[ 1Fewer than 30 observations.
- No observations.

2 A child was classified as obese if BMI was >95th centile for sex and age;
and as overweight if BMI was >85th and <95th centile for sex and age.

b Bases apply to height and vary slightly for weight and BMI.
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Table 12.12a Table 12.12b

Waist circumference, hip circumference, waist-hip Waist circumference, hip circumference, and waist-
ratio (WHR), and prevalence of raised waist hip ratio (WHR), children, by sex and ethnic group
circumference and raised WHR, adults, by sex and
ethnic group Children aged | I-18 with valid waist and hip measurements
Waist circumference  Ethnic group Total
Adults aged 19 and over with valid waist and hip measurements (cm), " " 11-18
: g' : P Hip circumference White Black Asian Other
Waist circumference Ethnic group Total (cm)
(cm), i i Waist-hip ratio
Hip circumference White Black Asian Other p
(cm), Boys
Waist-hip ratio Waist circumference (cm)
Men Mean 758 [71.6] [669] [769] 754
Waist circumference (cm) Standard deviation 128 [149] [6.6] [10.0] 12.5
Mean 983 [96.4] [95.8] [90.7] 980 Standard error 172 [791] [4.06] [491] 155
Standard deviation 149 [80] [l0.5] [85] 145 Median 722 [67.8] [624] [747] 725
Standard error 081 [2.70] [2.73] [2.48] 0.76 Hip circumference (cm)
Median 97.7 [97.7] [945] [90.7] 973 Mean 90.5 [889] [88.5] [92.0] 905
% with waist Standard deviation 133 [174] [6.6] [5.5] 12.7
e ] - Standard error 2.16 [9.15] [348] [279]  1.88
Hip circumference (cm) Median 89.0 [835] [87.5] [91.4] 89.0
Mean 1042 [107.6] [102.4] [1042] 1042 Waist-hip ratio
e 052 [253] [1.70] [2.36] Ny Standard deviation 006 [0.02] [0.04] [0.06] 006
Sl 1032 [107.9] [105.2] [108.0] Eueeey Standard error 0.009 [0.010] [0.017] [0.028] ~0.009
Waist-hip ratio Median 083 [0.80] [0.76] [0.82] 083
Mean 094 [0.90] [0.94] [087] 094
Standard deviation 008 [0.06] [0.08] [0.06] 0.08 Girls
Standard error 0.004 [0.023] [0.024] [0.023] 0.004 Waist circumference (cm)
e N N U Standard deviation 96 [136] [105] [87] 100
Standard error 108 [657] [1.29] [279]  1.06
Women Median 713 [640] [635] [733] 707
Waist circumference (cm) Hip circumference (cm)
e dnlwaywwme el Mean 922 [893] [87.8] [925] 918
Standard deviation 15.2 13.4 12.4 [9 |] 15.0 Standard deviation 98 [|42] [|2 |] [92] 10.3
e beeanoa el Standard error LIl [704] [299] [250] 112
el e bww sl el Median 904 [80.0] [864] [927] 904
% with waist Waist-hip ratio
circumference 288cm 50 46 57 [16] 49
=1 Mean 080 [0.81] [0.75] [0.80] 0.79
Hip circumference (cm) o
Standard deviation 0.06 [0.03] [0.04] [0.03] 0.06
Mean 106.5 1048 1042 [95.3] 106.I
o Standard error 0.008 [0.011] [0.018] [0.014] 0.006
Standard deviation 13.7 12.3 93 [88] 13.5 .
Median 0.80 [0.80] [0.74] [0.80] 0.80
Standard error 0.50 2.51 1.66 [2.63] 0.47
Median 104.7 100.7 104.1 [945] 1044 -
- - - Base (unweighted)?
Waist-hip ratio
Boys 109 3 4 5 121
Mean 0.84 0.82 0.87 [0.82] 0.84 .
Girls 117 7 4 8 136
Standard deviation 0.07 0.07 0.07 [0.06] 0.07
Standard error 0003 0010 0013 [0.012] 0.003 []Fewer than 30 observations.
Median 084 08l 086 [0.82] 0.84 2 Bases apply to waist circumference and vary slightly for hip circumference and
% with waist-hip ratio >0.85 43 31 52 [30] 42 waist-hip ratio.

Base (unweighted)’
Men 630 9 16 7 662
Women 1227 30 36 24 317

[ 1Fewer than 30 observations.
- No observations.

2 Bases apply to waist circumference and vary slightly for hip circumference and
waist-hip ratio.
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Table 12.13

Comparison of anthropometric measurements for LIDNS and the National
Diet and Nutrition Surveys (NDNS), adults, by sex and age

Adults aged 19 and over

Measurement Sex/survey/age

Men Women

LIDNS NDNS* LIDNS NDNSP LIDNS NDNS* LIDNS NDNSP

19-64  19-64 65+ 65+ 19-64  19-64 65+ 65+

Height (cm)
Mean 174 176 1683 169.8 161 162 1558  156.0
Lower 2.5th percentile 159 162 155.0 156.5 148 150 143.4 142.0
Upper 2.5th percentile 188 188 182.7 185.6 173 174 167.9 168.2
Standard deviation 74 6.7 74 6.9 6.5 6.1 6.4 6.5
Weight (kg)
Mean 82 84 774 76.5 72 69 70.0 64.9
Lower 2.5th percentile 54 6l 522 53.6 45 47 44.0 42.6
Upper 2.5th percentile 126 15 104.2 101.0 118 104 100.3 90.5
Standard deviation 17.4 14.8 14.1 12.4 18.3 14.8 15.3 12.2
BMI (kg/m?)
Mean 27.0 27.2 274 26.5 27.8 26.4 28.7 26.8
Lower 2.5th percentile 19.1 19.3 18.4 19.6 18.2 18.3 19.4 18.3
Upper 2.5th percentile 394 373 384 343 452 40.8 404 36.7
Standard deviation 5.42 4.63 4.6 3.7 6.98 5.58 5.5 4.7
18.5 or under (% underweight) | | 3 c 3 3 | c
Over 25, <30 (% overweight) 34 33 40 50¢ 28 33 36 404
Over 30 (% obese) 26 25 29 174 31 20 35 234
Waist circumference (cm)
Mean 96 95 101 - 88 82 93 -
Standard deviation 15.5 1.7 1.4 - 15.5 12.1 13.3 -
% with waist circumference
2102cm (men); 288cm (women) 34 29 47 - 44 26 62 -
Waist-hip ratio
Mean 0.93 0.90 0.96 0.93 0.83 0.79 0.87 0.83
Lower 2.5th percentile 0.77 0.78 0.85 0.8 0.71 0.68 0.75 0.7
Upper 2.5th percentile I.11 1.02 1.09 1.1 0.98 0.93 1.02 1.0
Standard deviation 0.085 0.064 0.058 0.06 0.069 0.062 0.070 0.07
% with waist-hip ratio
20.95 (men); 20.85 (women) 39 23 57 - 37 15 55 -
Base (unweighted)
Height 678 869 268 539 1313 930 537 513
Weight 678 870 268 559 1313 928 537 544
BMI 629 864 250 526 1255 922 480 497
Waist circumference 461 862 201 - 946 922 371 -
Waist-hip ratio 460 862 198 528 943 921 370 502

No observations.

Y

Ruston R, Hoare |, Henderson L, Gregory ], Bates CJ, Prentice A, Birch M. National Diet and Nutrition Survey: Adults aged
19 to 64 years.Volume 4: Nutritional status (anthropometry and blood analytes), blood pressure, and physical activity.
London: TSO, 2004.

Finch S, Doyle W, Lowe C, Bates CJ, Prentice A, Smithers G, Clarke PC. National Diet and Nutrition Survey: people aged 65
years and over.Volume |: Report of the diet and nutrition survey. London: TSO, [998.

o

o

Incomparable data due to the use of different cut-offs in NDNS aged 65 years and over.

a

Calculated from cumulative percentages, rounding errors may have occurred.
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Table 12.14a

Comparison of anthropometric measures for LIDNS and the National Diet and
Nutrition Survey (NDNS), boys, by age

Boys aged 4-18

Measurement Survey/age
LIDNS NDNS* LIDNS NDNS* LIDNS NDNS* LIDNS NDNS* LIDNS NDNS?
4-6 4-6 7-10 7-10  11-14 1l-14 15-18 15-18 Total Total
boys  boys
4-18 4-18
Height (cm)
Mean 11 113 133 113 155 155 173 175 143 145
Lower 5th percentile 99 101 118 120 140 138 159 162 104 108
Upper 5th percentile 131 126 150 146 175 174 186 188 178 181
Standard deviation 10.0 72 10.0 83 10.4 10.7 7.7 7.6 23.1 239
Weight (kg)
Mean 20 21 32 30 49 47 69 68 42 42
Lower 5th percentile 16 16 20 22 33 32 45 48 17 19
Upper 5th percentile 28 26 49 39 68 64 104 86 80 71
Standard deviation 42 3.6 8.7 7.6 13.4 11.8 17.2 14.8 20.4 20.3
BMI (kg/m?)
Mean 16 16 18 17 20 19 23 22 19 19
Lower 5th percentile 13 14 14 14 16 16 17 17 14 15
Upper 5th percentile 19 19 26 22 26 26 33 29 28 26
Standard deviation 1.8 1.5 3.5 2.6 4.6 32 5l 3.9 413 37
MUAC (cm)
Mean 18 18 21 20 24 24 - 28 21 23
Lower 5th percentile 14 16 16 17 20 19 - 23 16 16
Upper 5th percentile 24 21 26 25 30 31 - 34 29 31
Standard deviation 2.7 1.9 29 29 4.1 34 - 3.6 4.0 4.6
Waist circumference (cm)
Mean - - - - 72 72 80 80 75 76
Lower 5th percentile - - - - 59 60 64 65 60 62
Upper 5th percentile - - - - 89 89 105 99 101 95
Standard deviation - - - - 10.8 9.1 13.4 10.6 12.5 10.7
Waist-hip ratio
Mean - - - - 0.85 0.83 0.82 0.82 0.84 0.83
Lower 5th percentile - - - - 0.76 0.76 0.71 0.75 0.74 0.75
Upper 5th percentile - - - - 0.93 0.93 0.95 0.90 0.94 0.92
Standard deviation - - - - 0.057 0.05 0.066 0.055 0.063 0.053
Base (unweighted)
Height® 68 212 103 287 103 268 97 223 371 990
MUAC 37 207 71 287 66 269 - 222 174 985
Waist circumference® - - - - 65 268 56 222 121 490

- No observations.

2 Gregory JR, Lowe S, Bates CJ, Prentice A, Jackson LV, Smithers G, Wenlock R, Farron M. National Diet and Nutrition Survey: young people
aged 4 to 18 years.Volume |: Report of the diet and nutrition survey. London: TSO, 2000.

b Bases apply to height and vary slightly for weight and BMI.

€ Bases apply to waist circumference and vary slightly for waist-hip ratio.
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Table 12.14b

Comparison of anthropometric measures for LIDNS and the National Diet and
Nutrition Survey (NDNS), girls, by age

Girls aged 4-18

Measurement Survey/age
LIDNS NDNS* LIDNS NDNS* LIDNS NDNS* LIDNS NDNS* LIDNS NDNS?
4-6 4-6 7-10 7-10  I11-14  1l-14 15-18 15-18 Total Total
girls girls
4-18 4-18
Height (cm)
Mean 112 112 132 133 154 155 163 162 140 142
Lower 5th percentile 98 100 119 119 141 140 150 152 107 107
Upper 5th percentile 123 123 148 148 167 168 173 172 168 168
Standard deviation 7.5 7.1 9.2 8.8 8.0 8.5 6.8 6.4 20.3 20.4
Weight (kg)
Mean 21 20 34 32 51 49 60 60 41 41
Lower 5th percentile 15 16 20 22 33 33 44 45 18 18
Upper 5th percentile 30 24 52 42 83 6l 80 75 74 63
Standard deviation 39 35 10.9 7.5 134 1.2 1.3 11.8 17.9 17.4
BMI (kg/m?)
Mean 17 16 19 18 21 20 23 23 20 19
Lower 5th percentile 14 14 14 14 17 16 18 18 15 15
Upper 5th percentile 20 19 25 23 31 29 32 30 29 26
Standard deviation 24 1.6 38 2.7 4.4 37 3.8 4.0 4s) 4.0
MUAC (cm)
Mean 19 18 22 21 25 24 - 27 22 23
Lower 5th percentile 16 16 18 17 20 20 - 22 17 17
Upper 5th percentile 23 23 28 26 33 30 - 33 30 30
Standard deviation 2.1 2.0 33 3.0 4.2 32 - 37 4.1 4.4
Waist circumference (cm)
Mean - - - - 71 69 76 74 73 71
Lower 5th percentile - - - - 60 58 63 62 60 59
Upper 5th percentile - - - - 95 87 96 93 95 90
Standard deviation - - - - 10.0 8.4 9.3 9.0 10.0 9.0
Waist-hip ratio
Mean - - - - 0.80 0.77 0.79 0.75 0.79 0.76
Lower 5th percentile - - - - 0.72 0.70 0.70 0.69 0.71 0.69
Upper 5th percentile - - - - 091 0.87 0.86 0.86 0.88 0.87
Standard deviation - - - - 0.056 0.052 0.056 0.050 0.056 0.053
Base (unweighted)
Height® 85 201 114 251 123 263 92 241 414 956
MUAC 55 201 79 253 86 263 - 241 220 958
Waist circumference® - - - - 79 258 57 239 136 497

- No observations.

2 Gregory R, Lowe S, Bates CJ, Prentice A, Jackson LV, Smithers G, Wenlock R, Farron M. National Diet and Nutrition Survey: young people
aged 4 to 18 years.Volume |: Report of the diet and nutrition survey. London: TSO, 2000.

b Bases apply to height and vary slightly for weight and BMI.

€ Bases apply to waist circumference and waist-hip ratio.
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Table 12.15a

Comparison of anthropometric measurements for LIDNS and the Health
Survey for England (HSE) and the Scottish Health Survey (SHS),aged 16 and
over, by sex and age

Aged |6 and over

Measurement Sex/survey
Males Females
LIDNS HSE* LIDNS  SHSP LIDNS HSE®*  LIDNS SHSP
England Scotland England Scotland

Height (cm)
Mean 172.7 175.0 170.9 174.6 159.4 161.4 159.4 160.7
Lower 5th percentile 159.4 163.7 159.4 163.0 148.1 150.4 147.1 149.5
Upper 5th percentile 185.5 186.8 182.0 186.4 170.9 172.4 169.7 171.9
Standard error 0.38 0.11 0.64 0.18 0.26 0.09 0.57 0.14
Weight (kg)
Mean 79.7 82.6 76.8 82.3 70.8 69.6 71.5 70.0
Lower 5th percentile 55.9 60.4 53.7 59.5 48.1 50.0 484 49.9
Upper 5th percentile 110.4 110.0 104.6 109.0 104.1 98.2 109.4 98.6
Standard error 0.80 0.22 1.47 0.33 0.60 0.20 1.48 0.30
BMI (kg/m?)
Mean 26.8 26.9 26.4 27.0 27.8 26.7 28.0 27.2
Standard error 0.26 0.07 0.53 0.12 0.22 0.07 0.55 0.14
18.5 or under (% underweight) 3.3 1.4 33 2.0 2.8 2.1 0.6 1.9
Over 30 (% obese) 25.1 222 26.7 22.4 31.7 23.0 31.2 26.0
Over 25 (% overweight
including obese) 58.1 65.4 55.8 65.4 60.8 55.5 67.3 59.7
Waist circumference
Mean 96.3 96.5 94.4 95.3 89.1 86.4 89.5 86.3
Standard error 0.89 0.22 1.80 0.38 0.59 0.21 1.75 0.35
% with waist circumference
2102cm (men); >88cm (women) 35.6 311 24.1 28.0 47.1 41.1 52.1 38.9
Waist-hip ratio
Mean 0.92 0.92 0.93 091 0.84 0.82 0.85 0.83
Standard error 0.005 0.001  0.007 0.002 0.003 0.001  0.009 0.002
% with waist-hip ratio
20.95 (men); 20.85 (women) 41.8 33.1 31.8 28.8 395 30.3 55.0 37.1
Base (unweighted)
Height 656 6042 125 3101/ 1258 7449 198 3909
Weight 656 6077 125 3075 1258 7278 198 3767
BMI 615 5966 116 3016 1186 7090 184 3684
Waist circumference® 656 4962 125 2356 1258 5995 198 2850

2 HiraniV. Anthropometric measures, overweight, and obesity. In: Sproston K and Primatesta P, eds. Health Survey for England
2003.Volume 2: Risk factors for cardiovascular disease. London: TSO, 2004.

b HiraniV. Anthropometric measures, overweight, and obesity. In: Bromley C, Sproston K, Shelton N, eds. The Scottish Health
Survey 2003.Volume 2 Adults. Edinburgh: The Scottish Executive, 2005.

¢ Bases apply to waist circumference and waist-hip ratio.
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Table 12.15b

Comparison of anthropometric measurements for LIDNS and the Health
Survey for England (HSE) and the Scottish Health Survey (SHS), children
aged 2-15, by sex and age

Aged 2-15
Measurement Sex/survey
Boys Girls
LIDNS HSE*  LIDNS SHsP LIDNS HSE* LIDNS  SHSP
England Scotland England Scotland

Height (cm)
Mean 131.1 134.7 134.2 135.6 130.1 133.0 136.9 133.3
Lower 5th percentile 93.0 95.0 93.1 94.2 90.8 934 83.1 94.1
Upper 5th percentile 171.2 174.1 178.5 174.4 164.6 166.2 164.1 165.7
Standard error 1.97 0.33 6.74 0.73 1.74 0.31 5.02 0.72
Weight (kg)
Mean 332 35.0 374 36.5 348 349 40.1 353
Lower 5th percentile 14.4 14.7 14.9 14.5 13.7 13.9 1.4 14.4
Upper 5th percentile 62.6 67.6 77.8 69.5 69.9 66.3 88.8 64.2
Standard error 1.28 0.23 4.74 0.53 1.32 0.23 435 0.51
BMI (kg/m?)
Mean 18.3 18.3 19.1 18.6 19.1 18.7 20.2 18.7
Lower 5th percentile 14.4 14.6 14.9 14.8 14.4 14.4 12.5 14.5
Upper 5th percentile 25.1 25.1 28.9 253 284 26.1 34.1 25.6
Standard error 0.32 0.05 0.88 0.11 0.30 0.05 1.14 0.11
Over 85th, <95th
(% overweight) 14.1 14.3 4.9 16.7 15.8 14.8 1.5 16.1
Over 95th (% obese) 20.1 16.0 33.6 18.0 20.9 15.9 26.1 13.8
Over 85th (% overweight
including obese) 342 30.3 385 34.6 36.7 30.7 37.5 30.0
Base (unweighted)
Height 242 4838 34 1263 277 4786 35 1277
Weight 242 4847 34 1234 277 4785 35 1248
BMI 227 4740 32 1215 266 4672 33 1223

2 Stamatakis E. Anthropometric measures, overweight and obesity. In: Sproston K, Primatesta P, eds. Health Survey for
England 2002.Volume |. The Health of Children and Young People. London: TSO, 2003.

b HiraniV and Stamatakis E. Anthropometric measures, overweight, and obesity. In: Bromley C, Sproston K, Shelton N,
eds. The Scottish Health Survey 2003.Volume 3 Children. Edinburgh: The Scottish Executive, 2005.
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13

Blood pressure

Jennifer Mindell and Kirsten Herrick

SUMMARY

Mean systolic blood pressure (SBP) was 133mmHg in men and 126mmHg in women. Mean
SBP was lower in boys (102mmHg) and girls (104mmHg) aged 4-10 than in children aged | |-
I8 (mean | [4mmHg in boys, [09mmHg in girls). In adults, mean SBP was [27mmHg in men
aged 19-34 and 140mmHg in those aged 65 and over (1 13mmHg and 141 mmHg for women
aged 19-34 and 65 and over, respectively).

Mean diastolic blood pressure (DBP) was 74mmHg in men and 73mmHg in women. Mean
DBP varied less by age, ranging from 62mmHg in boys and 64mmHg in girls aged 4-10 to
77mmHg in men and 78mmHg in women aged 50-64, with older adults having levels of
7ImmHg in men and 72mmHg in women.

Forty-two percent of men and 35% of women had hypertension (SBP=140mmHg and/or
DBP=90mmHg and/or on medication for hypertension). This was higher in men and women
aged 65 and over (62% and 63%, respectively) compared with those aged 19-34 (18% and 7%,
respectively). There was a male preponderance in prevalence in those aged under 50.

Forty-five percent of men and 60% of women with hypertension were on drug treatment;
adequate control of blood pressure was obtained in only 53% of men and 48% of women on
drug treatment.

Age-standardised mean SBP and DBP were significantly higher in men in Northern Ireland
than in England or Scotland. Mean DBP was lower in women from Wales than in women from
the other three countries. In women but not men, age-standardised prevalence of
hypertension was substantially higher in Scotland (56%) than in the other three countries
(Northern Ireland 41%, Wales 35%, England 34%).

Mean SBP and DBP in the Low Income Diet and Nutrition Survey (LIDNS) were very similar
to findings from the most recent national surveys of the general population in England
(Health Survey for England (HSE) 2003) and Scotland (Scottish Health Survey (SHS) 2003).
However, prevalence of hypertension appeared to be higher in LIDNS than in HSE 2003 for
men and than in SHS 2003 for men and women. This may reflect the different age profiles of
the surveys or the greater prevalence of cardiovascular risk factors in more deprived groups,
giving a lower threshold for treating hypertension.
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13.1

Introduction

This chapter presents results on blood pressure in two ways: as levels of systolic and diastolic
pressure in both adults and children, and as prevalence and treatment of hypertension among
adults (Sections 13.3-13.5).First, there is a short introduction (Section 13.1) explaining why
raised blood pressure is important, the links between blood pressure and diet, and between
blood pressure and socio-economic factors. It also describes the measurement method and the
definitions used for this chapter, which is followed by response rates to the blood pressure
measurements (Section 13.2). Finally, in Section 13.6, comparisons of blood pressure in LIDNS
are made with the general population from other national surveys.

Hypertension, persistently high blood pressure, is the second most important preventable risk
factor for premature death in economically developed countries, accounting for almost | 1% of
loss of healthy life." It is a major predisposing factor for stroke and other cerebrovascular
disease? as well as for heart disease,' with a continuous positive relationship between increased
blood pressure level and risk of disease.’ Current guidelines define hypertension as sustained
blood pressure 2140/90 (systolic blood pressure (SBP) 2140 and/or diastolic blood pressure
(DBP) >90).**¢ Drug treatment is recommended for anyone with sustained blood pressure
=160/100, and at lower levels for those with existing cardiovascular disease, diabetes, or with
damage caused by the raised BP*

Blood pressure is related to nutrient intake both directly and indirectly. Dietary sodium
increases BP and there are therefore national guidelines for sodium intake.?”8°'° Fruit and
vegetable consumption may decrease BP owing to their potassium content.?'' Alcohol
increases SBP'? but appears to decrease DBP® Blood pressure also rises with increasing body
mass index.'® Regular physical activity can reduce blood pressure;® a sedentary lifestyle
increases the risk of hypertension both through lack of activity and through an increased risk of
obesity.

In economically developed countries, both SBP and prevalence of hypertension are inversely
related to social class and education level, after adjustment for age. The differences in mean
blood pressure are not due to differential rates of diagnosis or treatment. A substantial part of
the socio-economic differences in SBP and DBP is explained by changes in body mass index
(BMI)."

For the Low Income Diet and Nutrition Survey (LIDNS), BP was measured in the respondent’s
home by a trained nurse, using the Omron HEM 907.This machine was chosen as it is used in
the Health Survey for England (HSE), having been validated as an accurate way to measure BP in
the community.”® Using the appropriate size cuff, three measurements were taken at one
minute intervals after a five minute rest, using the right arm, with the respondent seated. The
nurse also asked about medication used and its purpose. The results presented in this chapter
are based on the means of the second and third measurements of SBP and DBP.

Hypertension is defined using the threshold value of SBP=140mmHg or DBP=90mmHg' or the
use of medication prescribed to lower blood pressure, in line with current guidance.* Adults
were classified into one of four groups:

Normotensive — untreated: ~ SBP<[40 and DBP<90 and not currently on medication
prescribed specifically to treat raised BP

Hypertensive — controlled SBP<140 and DBP<90 and currently on medication prescribed
specifically to treat raised BP

Hypertensive —uncontrolled SBP=140 and / or DBP=90 and currently on medication
prescribed specifically to treat raised BP

Hypertensive — untreated SBP=140 and / or DBP=90 and not currently on medication
prescribed specifically to treat raised BP

The last three groups together comprise those with hypertension for the purpose of this
report.When interpreting the results, it should be taken into account that hypertension can be
diagnosed only when sustained rises in BP are detected, while this study measured BP on a
single occasion. The reported rates of hypertension, therefore, are likely to be overestimates.
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13.2

13.3

13.3.1

13.3.2

As blood pressure and the prevalence of hypertension are known to increase substantially with
age, results presented are either age-specific or, for adults, are age-standardised, e.g. to enable
comparisons across countries. The results were age-standardised using the overall LIDNS adult
population.

Response rate

Based on respondents who were visited by a nurse, BP measurements were attempted from
99% of men and 98% of women aged 19 and over, and from 78% of boys and 76% girls aged 4-18.
However, the measurements from some respondents were excluded because they had eaten,
drunk alcohol, exercised or smoked in the half hour preceding the nurse visit; the proportion
who had done so varied from 33% of men and 25% of women aged 19-34 to | % and 12%
respectively aged 65 and over. Small numbers of respondents were excluded because the
measurement was refused or three valid readings were not obtained or attempted. Thus 70% of
men and 76% of women who had a nurse visit had three valid BP measurements, as did 60% of
boys and 66% of girls.

Subsequent analyses are restricted to respondents with three valid BP measurements. Results

have been weighted for non-response to the nurse visit, in an attempt to make the results

representative of the low income population (see Chapter 2 and Appendix O, LIDNS CD).
(Table 13.1)

Blood pressure by sex and age

Systolic blood pressure (SBP)

Mean SBP was 133mmHg in men and 26mmHg in women. There were no differences by sex in
either children aged 4-11 or adults aged 50 and over, but it was lower in females than males age
groups | 1-18,19-34 and 35-49. Mean SBP varied by age, ranging from 127mmHg in men aged 19-
34 to 140mmHg aged 65 and over, and from | I3mmHg to |41 mmHg, respectively, in women. In
children, mean SBP was 102mmHg in boys aged 4-10 and | I14mmHg in boys aged | I-18, and
[04mmHg and 109mmHg in those age groups, respectively, in girls. Median and mean SBP were
very similar to each other in every age group in both males and females.

The 5th and [0th centile levels of SBP varied little with age and were very similar in males and
females for each age group. The 90th and 95th centiles varied more markedly with age and
showed a larger sex difference. Figure 13A shows mean, |0th and 90th centiles for SBP by sex
and age. (Table 13.2,Figure 13A)

Diastolic blood pressure (DBP)

Mean DBP was 74mmHg in men and 73mmHg in women. There were no differences by sex in
either adults or children.Mean DBP varied with age, from 62mmHg in boys and 64mmHg in
girls aged 4-10 to 77mmHg in men and 78mmHg in women aged 50-64, but was lower in adults
aged 65 and over (71mmHg in men and 72mmHg in women). The lower mean DBP levels in
adults aged 65 and over may represent a survivor effect, whereby those with raised DBP were
more likely to have died prematurely or not to have been included in the survey, being too ill or
disabled to take part or not living in a private household, or that drug treatment for
hypertension (particularly isolated systolic hypertension, common in older people) resulted in
lower DBP levels.

Median and mean DBP were very similar to each other in every age group in both sexes. The
90th and 95th centiles varied markedly with age and peaked in the 50-64 age group. The 5th and
[0th centile levels of DBP varied less with age. There was little difference between sexes. Figure
I3B shows mean, |0th and 90th centiles for DBP by sex and age. (Table 13.3,Figure 13B)
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Figure I13A

Systolic blood pressure (SBP), by age and sex A 90th percentile
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13.3.3 High blood pressure in adults

Forty-two percent of men and 35% of women had hypertension (i.e. were taking drugs
prescribed to lower their blood pressure or had a measured SBP 2140mmHg or a measured
DBP=90mmHg). This varied from 18% of men and 7% of women aged 19-34 to 62% of men and
63% of women aged 65 and over. The male preponderance in prevalence disappeared by age 50-
64 (49% of men, 51% of women).

Figure I3C shows the prevalence of untreated, treated but uncontrolled, and well-controlled
hypertension by sex and age. In the youngest men, no cases of high blood pressure detected in
the survey were being treated. It should be remembered that hypertension is diagnosed, and
treatment indicated, on the basis of sustained high blood pressure but measurements were
taken only on a single occasion for LIDNS. There were fewer of the youngest women with
hypertension but one-third were being treated. This may be because blood pressure is
measured routinely when women attend health services for contraception or antenatal care.
Young men are much less likely to visit a doctor and are less likely to have their BP measured
routinely. More than half the women aged 35 and over with hypertension were on drug
treatment but for men this was achieved only in those aged 65 and over. Only one-third of men
aged 35-64 with raised blood pressure were on drug treatment. However, of those on drug
treatment, adequate control of BP (<140/90) was achieved in almost all men aged 35-49 and in
around half of men aged 50 and over. Adequate BP control was attained in almost all women
aged 19-34 on drug treatment, but in less than two-fifths of women aged 65 and over.

(Tables 13.4,13.5, Figure 13C)

44 LIDNS |VOL: 3 | CHAPTER 13: BLOOD PRESSURE



Figure 13B
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13.4 Blood pressure by country/region

Observed'® mean SBP in men varied significantly between countries. It was lowest in Scotland
(129mmHg) and highest in Wales (138mmHg) and Northern Ireland (139mmHg). Observed
mean SBP did not vary significantly across the English regions. After age-standardisation to the
overall LIDNS population, mean SBP remained significantly higher in Northern Ireland than in
England or Scotland.

In men, observed mean DBP did not vary between countries or regions but after age-
standardisation, DBP was also higher in Northern Ireland than in England or Scotland.

Although observed mean SBP in women was higher in Scotland (13 1mmHg) than in Northern
Ireland (123mmHg), the differences between countries were due to differences in the ages of
the adults. Following age-standardisation, mean SBP was significantly higher in women in the
North of England (age-standardised mean 129mmHg) compared with those from the South
(age-standardised mean 124 mmHg).

Age-standardised mean DBP was lower in women from Wales than in women from the other

three countries.

The prevalence of hypertension did not differ significantly between countries or regions in men.
However, in women, the age-standardised prevalence of hypertension was substantially higher

in Scotland (56%) than in the other three countries (Northern Ireland 41%, Wales 35%, England
34%). (Tables 13.6a, 13.6b, 13.6¢, 13.6d)
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Figure 13C
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13.5 Blood pressure by household type

As blood pressure varies so significantly with age, it is unsurprising that mean SBP, mean DBP
and prevalence of hypertension were higher in households comprising retired adults than in
households of working age adults. It was not possible to age-standardise the results for
household type because the categorisation is based on adults’ ages.

13.6 Comparison with other surveys

13.6.1 Adults

Comparisons with the general population can be made with national surveys, including the HSE
and the Scottish Health Survey (SHS). However, such comparisons need to be treated with
caution, as there are disproportionately more young and old people in the low income
population than in the general population. (This differs from the comparisons made between
countries in Section 13.4, when the results were age-standardised; the reference population
used for the age standardisation in that analysis was not an external population but the total
adults LIDNS population.)

46 LIDNS |VOL: 3 | CHAPTER 13: BLOOD PRESSURE



13.6.2

Blood pressure levels

SBP in LIDNS varied markedly with age, as has been found in other national surveys.'*'” In all of
these studies, it was higher in men than women up to the age of 65 but was higher in women
than men in adults aged 65 and over.

National surveys undertaken in 2003 in England (HSE) and Scotland (SHS) were used to
compare results from LIDNS with the general population. Both HSE and SHS used the same
measurement protocol and equipment (Omron) as LIDNS for measuring blood pressure. Mean
SBP in LIDNS was very similar to the findings in HSE 2003'* and in SHS 2003.'7'8 (Table 13.7)

The HSE 2003 and SHS 2003 showed mean DBP varied less than SBP with age, values being
highest around age 55 and lower in older people; this was similar to the LIDNS results. Neither
HSE 2003 nor SHS 2003 found a relationship between quintile of income and mean blood
pressure after adjustment for age.'*"’

Prevalence and treatment of hypertension

LIDNS also used the same definition of hypertension as HSE 2003 and SHS 2003. In HSE 2003,
32% of men and 30% of women (aged |6 and over) had hypertension;'* in SHS 2003, the
equivalent figures were 33% of men and 32% of women.'” These rates appear to be lower than
those in LIDNS for men and women in Scotland and for men in England. However, it is difficult
to make precise comparisons, as both blood pressure and hypertension vary so much with age:
the observed prevalence of hypertension among Scottish men participating in LIDNS was 37%,
but was 47% after age-standardisation to the LIDNS population (and neither of these figures
relate directly to the age distribution of the general population in Scotland).

Income was inversely, and area deprivation positively, associated with increased prevalence of
hypertension in the SHS 2003. Income and National Statistics Socio-Economic Classification
(NS-SEC) were inversely associated with prevalence of hypertension in HSE 2003."* Age-
standardisation abolished most associations with socio-economic inequalities in HSE 2003'*
and SHS 2003.'” However, the association persisted for the age-standardised prevalence of
hypertension in women with income in HSE 2003'* and with area deprivation in SHS 2003."
Age-standardisation reduced the associations with NS-SEC in HSE 2003." It is possible that
differences in the age distribution of adults in these surveys accounts for part of the difference
in prevalence, as LIDNS included a slightly larger proportion of older people, in whom
hypertension is much more common, than in the general population (see Chapter 3). Although
mean BP in men did not differ substantially between these three surveys, there is also some
evidence that hypertension is being diagnosed and treated more often in those at higher risk of
cardiovascular disease, which includes a higher proportion of those in deprived circumstances."

(Table 13.7)
Of those identified in HSE 2003 as having hypertension, this had been diagnosed in 54% of men
and 59% of women, was being treated in 37% of men and 46% of women, and was successfully
controlled in 46% of men and 44% of women who were on treatment."* In Scotland,
hypertension had been diagnosed in 37% of men and 49% of women identified in SHS 2003 as
having hypertension. It was successfully controlled in 48% of men and 44% of women who were
on treatment.'” (Table not available.)

Rates of treatment and control of hypertension in adults aged 65 and over are given in Table
13.8. The rate of drug treatment in women was higher for respondents in LIDNS than in HSE."
No other differences were significant."” (Table 13.8)

Children

For children, it is difficult to compare SBP levels between LIDNS and other surveys because SBP
varies with height and age; moreover, the age groups used for reporting results vary between
different national surveys.”’ The most recent population BP levels in children living in Scotland
come from the SHS 2003, and in children living in England from the HSE 2001/02.%° (The English
data were measured using a Dinamap BP machine but the results had already been converted
using regression equations to be equivalent to Omron readings, to enable comparisons to be
made.)'®?
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Mean DBP was higher in boys aged | |-18 in LIDNS than in boys aged 10-15 in HSE or SHS
(p<0.004). This could be due to differences in age and/or height. No other differences were seen
in mean SBP or mean DBP. Table 13.9 shows results from HSE for comparison with LIDNS
results for England; for comparisons with SHS, it is necessary to compare with overall LIDNS
results, as numbers were too small to separately analyse Scottish children in LIDNS. (Table 13.9)
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Table 13.1

Response to blood pressure measurement, by sex and age

Aged 4 and over who had a nurse visit

Response to blood Age group Total
pressure measurement 410 1118 Total 1934 3549  50-64 65+  Total
children adults

% % % % % % % % %
Males
Three valid BP measurements 47 74 60 63 6l 68 85 70 66
Ate, drank alcohol or smoked in the
previous half hour 28 22 25 33 36 32 I 26 26
Not known if ate, drank, or smoked - - - - - - - - -
Three valid readings not obtained 17 3 10 | 2 0 3 2 5
Refused, not obtained, not attempted 9 0 5 3 | - 2 2 3
Females
Three valid BP measurements 6l 70 66 72 69 76 85 76 73
Ate, drank alcohol or smoked in the
previous half hour 20 24 22 25 28 22 12 21 21
Not known if ate, drank, or smoked - | | - 0 - - 0
Three valid readings not obtained 6 0 3 | 3 2 3 2 3
Refused, not obtained, not attempted |3 4 9 2 - | | | 3
Base (unweighted)
Males 116 129 245 118 157 206 209 690 935
Females 143 154 297 339 377 273 395 1384 1681

- No observations.

Table 13.2

Systolic blood pressure (SBP), by sex and age

Aged 4 and over with valid blood pressure readings

Systolic blood Age group
pressure

4-10 11-18 Total 19-34 35-49 50-64 65+ Total
(mmHg) children adults
Males
Mean 102 114 109 127 125 132 140 133
Standard deviation  10.4 12.7 13.2 12.6 14.6 16.7 22.7 19.2
5th Percentile 83 99 90 11 104 105 110 106
10th Percentile 90 102 95 114 107 109 114 112
Median 105 113 108 126 127 133 137 130
90th Percentile 11 128 126 147 145 157 171 158
95th Percentile 121 133 129 153 154 163 186 167
Females
Mean 104 109 106 113 118 129 141 126
Standard deviation  10.4 9.9 10.4 1.1 13.3 16.5 22.0 20.5
5th Percentile 92 97 93 96 99 104 109 99
10th Percentile 94 97 95 99 103 109 6 104
Median 102 107 104 112 17 128 138 123
90th Percentile 16 123 121 128 136 149 170 154
95th Percentile 128 129 127 130 141 156 180 165
Base (unweighted)
Males 63 99 162 77 88 145 175 485
Females 90 117 207 222 245 208 325 1000
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Table 13.3

Diastolic blood pressure (DBP), by sex and age

Aged 4 and over with valid blood pressure readings

Diastolic blood Age group

?gﬁfﬂ;‘; 410 11-18 " l‘g:z: 19-34 3549  50-64 65+ ag?JtI?sl
Males

Mean 62 64 63 71 77 77 71 74
Standard deviation  10.6 8.9 9.7 9.2 10.4 12.6 11.5 1.5
5th Percentile 43 46 45 57 56 55 52 55
10th Percentile 46 51 48 59 66 6l 56 59
Median 63 64 64 72 77 77 71 75
90th Percentile 77 75 75 83 89 96 86 89
95th Percentile 78 76 77 87 94 100 90 95
Females

Mean 64 63 64 70 74 78 72 73
Standard deviation  12.1 9.9 1.1 10.6 11.6 12.1 11.2 1.5
5th Percentile 50 47 50 53 56 60 55 56
10th Percentile 52 53 52 58 59 64 58 59
Median 6l 63 63 70 75 76 72 73
90th Percentile 74 77 74 84 88 94 87 88
95th Percentile 83 79 79 88 96 98 92 94
Base (unweighted)

Males 63 99 162 77 88 145 175 485
Females 90 117 207 222 245 208 325 1000

Table 13.4

Blood pressure level using 140/90 mmHg definition,?
adults, by sex and age

Aged 19 and over

Adults aged 19 and Age group Total
% % % % %
Men
Normotensive untreated 82 80 51 38 58
Hypertensive controlled - 6 10 17 10
Hypertensive uncontrolled - 0 7 18 9
Hypertensive untreated 18 13 31 27 23
Total with hypertension 18 20 49 62 42
Women
Normotensive untreated 93 85 49 37 65
Hypertensive controlled 2 5 19 15 10
Hypertensive uncontrolled 0 2 9 25 11
Hypertensive untreated 4 7 23 23 14
Total with hypertension 7 15 51 63 35
Base (unweighted)
Men 77 88 145 175 485
Women 222 245 208 325 1000
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- No observations.

2 Informants where considered hypertensive if their systolic blood pressure was
140 mmHg or over, or their diastolic blood pressure was 90 mmHg or over, or
they were taking medicine to lower blood pressure.

Normotensive untreated: SBP<140mmHg and DBP<90mmHg and not taking
medicine prescribed for high blood pressure.

Hypertensive controlled: SBP<|40mmHg and DBP<90mmHg and taking
medicine prescribed for high blood pressure.

Hypertensive uncontrolled: SBP=140mmHg or DBP=90mmHg and taking
medicine prescribed for high blood pressure.

Hypertensive untreated: SBP=140mmHg or DBP=90mmHg and not taking
medicine prescribed for high blood pressure.
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Table 13.5

Percentage with hypertension who were being treated

and controlled, adults, by sex and age

Aged 19 and over with hypertension

Treatment and Age group Total
control rates 19-34 3549 50-64 65+

% % % % %
Men
Drug treatment rate® [0] [35] 37 56 45
Adequate control of BP" - [93] [57] 49 53
Women
Drug treatment rate® [60] 53 55 63 60
Adequate control of BP" [92] [70] 67 38 48
Base (unweighted)
Men with hypertension 14 17 71 109 204
Men on treatment for hypertension - ) 26 6l 90
Women with hypertension 14 37 107 205 352
Women on treatment for hypertension 5 19 60 130 208

- No observations.

[ 1Fewer than 30 observations.

2 Percentage on drug treatment for hypertension as a proportion of those found in the
survey to have hypertension (defined as a raised BP (SBP=140mmHG or

DBP=90mmHg) and / or on treatment for hypertension).

b Percentage on treatment with measured BP<140/90.
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Table 13.6a

Observed systolic and diastolic blood pressure,and blood pressure level using
140/90 mmHg definition,2 men, by country/region

Men aged 19 and over with valid blood pressure readings

SBPR,DBP and Country/region Total
Ibel\?gld pressure England Scotland Wales Northern
Ireland
North  Central/ South All
Midlands England
Men
Observed
SBP
Mean 136 133 131 133 129 138 139 133
Standard deviation 19.8 14.6 21.1 19.3 19.1 18.1 19.3 19.2
5th Percentile 106 11 103 106 105 107 110 106
10th Percentile 113 115 109 113 108 Ié 115 112
Median 134 130 127 130 131 139 136 130
90th Percentile 160 154 160 157 155 165 176 158
95th Percentile 170 158 178 166 170 - - 167
DBP
Mean 75 75 73 74 74 74 78 74
Standard deviation 1.8 10.1 12.0 1.5 10.9 13.2 1.7 1.5
5th Percentile 56 56 53 b5 53 51 6l 59
10th Percentile 59 60 58 59 58 54 63 59
Median 75 76 72 74 77 74 77 75
90th Percentile 89 86 89 88 86 96 99 89
95th Percentile 95 90 100 95 94 - - 95
BP level
Normotensive untreated® 55 50 67 59 6l 40 53 58
Hypertensive controlled 10 16 6 10 14 8 3 10
Hypertensive uncontrolled 9 12 5 8 8 18 I 9
Hypertensive untreated 27 22 21 23 16 34 33 23
Total with hypertension 45 50 33 41 39 60 47 42
Base (unweighted) 146 68 I 325 52 48 60 485

- No observations.

2 Informants where considered hypertensive if their systolic blood pressure was 140 mmHg or over, or their diastolic blood
pressure was 90 mmHg or over, or they were taking medicine to lower blood pressure.

Normotensive untreated: SBP<140mmHg and DBP<90mmHg and not taking medicine prescribed for high blood pressure.
Hypertensive controlled: SBP<140mmHg and DBP<90mmHg and taking medicine prescribed for high blood pressure.
Hypertensive uncontrolled: SBP=140mmHg or DBP=90mmHg and taking medicine prescribed for high blood pressure.

Hypertensive untreated: SBP=140mmHg or DBP=90mmHg and not taking medicine prescribed for high blood pressure.
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Table 13.6b

Age-standardized systolic and diastolic blood pressure,and blood pressure level
using 140/90 mmHg definition,®2 men, by country/region

Men aged 19 and over with valid blood pressure readings

SBPR,DBP and Country/region Total
Ibel\(l)é)ld pressure England Scotland Wales Northern
Ireland
North  Central/ South All
Midlands England
Men
Age-standardised
SBP
Mean 136 133 131 133 130 135 142 133
Standard deviation 19.6 14.5 214 19.3 19.2 19.8 20.4 19.4
5th Percentile 106 11 102 106 107 96 Il 106
10th Percentile 113 115 108 112 108 112 116 11
Median 134 130 127 130 130 138 145 131
90th Percentile 160 154 160 157 153 162 177 158
95th Percentile 169 157 179 166 170 - - 167
DBP
Mean 74 75 73 74 73 74 78 74
Standard deviation 1.7 10.3 12.6 12 10.8 14.6 12.1 1.8
5th Percentile 55 58 53 b5 53 48 60 55
10th Percentile 59 60 55 59 58 52 62 59
Median 75 76 72 75 76 74 8l 75
90th Percentile 89 88 89 89 85 98 99 89
95th Percentile 94 92 100 97 90 - - 96
BP level
Normotensive untreated® 52 49 65 57 53 42 45 56
Hypertensive controlled |1 15 6 10 17 6 3 I
Hypertensive uncontrolled 10 8 7 8 9 16 13 9
Hypertensive untreated 27 27 22 25 22 36 39 25
Total with hypertension 48 51 35 43 47 58 55 44
Base (unweighted) 146 68 Il 325 52 48 60 485

- No observations.

2 Informants where considered hypertensive if their systolic blood pressure was 140 mmHg or over, or their diastolic blood
pressure was 90 mmHg or over, or they were taking medicine to lower blood pressure.

Normotensive untreated: SBP<140mmHg and DBP<90mmHg and not taking medicine prescribed for high blood pressure.
Hypertensive controlled: SBP<140mmHg and DBP<90mmHg and taking medicine prescribed for high blood pressure.
Hypertensive uncontrolled: SBP=140mmHg or DBP=90mmHg and taking medicine prescribed for high blood pressure.

Hypertensive untreated: SBP=140mmHg or DBP=90mmHg and not taking medicine prescribed for high blood pressure.
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Table 13.6c

Observed systolic and diastolic blood pressure,and blood pressure level using
140/90 mmHg definition,2 women, by country/region

Women aged 19 and over with valid blood pressure readings

SBPR,DBP and Country/region Total
Ibel\?gld pressure England Scotland Wales Northern
Ireland
North  Central/ South All
Midlands England
Women
Observed
SBP
Mean 130 127 122 126 131 125 123 126
Standard deviation 21.9 20.1 18.9 20.5 21.1 20.9 15.9 20.5
5th Percentile 100 101 97 99 103 99 101 99
10th Percentile 105 104 102 104 109 102 105 104
Median 126 124 120 123 127 120 123 123
90th Percentile 162 153 149 154 170 154 147 154
95th Percentile 172 165 158 165 177 174 162 165
DBP
Mean 74 73 72 73 76 71 74 73
Standard deviation 10.7 10.3 12.0 1.3 13.0 12.5 11.0 1.5
5th Percentile 58 56 54 56 52 53 58 56
10th Percentile 6l 60 58 60 58 56 60 59
Median 75 73 72 73 77 69 73 73
90th Percentile 86 87 87 87 94 90 93 88
95th Percentile 93 90 94 93 96 97 98 94
BP level
Normotensive untreated® 60 68 72 67 44 68 64 65
Hypertensive controlled |1 7 8 9 18 9 17 10
Hypertensive uncontrolled 12 13 8 10 17 I 8 I
Hypertensive untreated |7 12 12 14 21 Il 10 14
Total with hypertension 40 32 28 33 56 32 36 35
Base (unweighted) 282 122 271 675 98 107 120 1000

2 Informants where considered hypertensive if their systolic blood pressure was 140 mmHg or over, or their diastolic blood
pressure was 90 mmHg or over, or they were taking medicine to lower blood pressure.

Normotensive untreated: SBP<140mmHg and DBP<90mmHg and not taking medicine prescribed for high blood pressure.
Hypertensive controlled: SBP<140mmHg and DBP<90mmHg and taking medicine prescribed for high blood pressure.
Hypertensive uncontrolled: SBP=140mmHg or DBP=90mmHg and taking medicine prescribed for high blood pressure.

Hypertensive untreated: SBP=140mmHg or DBP=90mmHg and not taking medicine prescribed for high blood pressure.
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Table 13.6d

Age-standardized systolic and diastolic blood pressure,and blood pressure level
using 140/90 mmHg definition,2 women, by country/region

Women aged 19 and over with valid blood pressure readings

SBPR,DBP and Country/region Total
Ibel\(l)é)ld pressure England Scotland Wales Northern
Ireland
North  Central/ South All
Midlands England
Women
Age-standardised
SBP
Mean 129 127 124 126 130 125 125 127
Standard deviation 21.2 19.5 19.4 20.2 20.3 21.5 16.4 20.2
5th Percentile 101 101 97 99 103 100 101 100
10th Percentile 105 104 103 104 109 102 105 104
Median 126 124 121 124 127 120 125 124
90th Percentile 162 152 150 154 164 156 148 154
95th Percentile 169 163 159 165 174 173 163 165
DBP
Mean 75 73 73 73 76 70 74 73
Standard deviation 10.6 10.4 12.2 11.4 13.1 12.1 1.2 1.6
5th Percentile 58 56 54 56 52 53 57 56
10th Percentile 6l 62 58 60 58 56 60 60
Median 75 73 73 74 77 69 73 74
90th Percentile 87 87 89 88 94 90 96 89
95th Percentile 94 90 96 94 96 95 98 94
BP level
Normotensive untreated® 61 68 69 66 44 65 59 64
Hypertensive controlled 12 8 9 10 19 9 18 I
Hypertensive uncontrolled | | 13 8 10 16 15 9 I
Hypertensive untreated |7 I 14 15 20 10 14 15
Total with hypertension 39 32 31 34 56 35 41 36
Base (unweighted) 282 122 271 675 98 107 120 1000

- No observations.

2 Informants where considered hypertensive if their systolic blood pressure was 140 mmHg or over, or their diastolic blood
pressure was 90 mmHg or over, or they were taking medicine to lower blood pressure.

Normotensive untreated: SBP<140mmHg and DBP<90mmHg and not taking medicine prescribed for high blood pressure.
Hypertensive controlled: SBP<140mmHg and DBP<90mmHg and taking medicine prescribed for high blood pressure.
Hypertensive uncontrolled: SBP=140mmHg or DBP=90mmHg and taking medicine prescribed for high blood pressure.

Hypertensive untreated: SBP=140mmHg or DBP=90mmHg and not taking medicine prescribed for high blood pressure.
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Table 13.7

Blood pressure levels in national surveys, adults,

by sex and country

Adults with valid blood pressure readings

Blood pressure level Survey and country

LIDNS HSE®  LIDNS  SHS®

England® Scotland®
19+ 16+ 19+ 16+

Men
Mean SBP (mmHg) 133 131 130 132
Mean DBP (mmHg) 74 74 73 75
Prevalence of hypertension (%) 43 32 47 33
Women
Mean SBP (mmHg) 126 126 130 127
Mean DBP (mmHg) 73 73 76 74
Prevalence of hypertension (%) 34 30 56 32
Base (unweighted)
Men 325 4108 52 1933
Women 675 5075 98 2538

2 Age-standardised to the LIDNS age distribution.

b HSE: Health Survey for England 2003; SHS: Scottish Health Survey 2003.

¢ Hypertension defined as BP>140/90 and/or on medication to lower blood

pressure.

Table 13.8

Percentage with hypertension who were being treated
or controlled in national surveys, adults aged 65 and
over, by sex and country

Adults aged 65 and over with hypertension

Treatment and Survey
controlirates LIDNS HSE* HSE® HSE*  SHS®
65+ 65+ 6574 75+ 65+

% % % % %
Men
Drug treatment rate® 56 50 51 49 51
Adequate control of BP¢ 49 d 48 33 44
Women
Drug treatment rate® 63 55 55 55 60
Adequate control of BP€ 38 d 45 30 45
Base (unweighted)
Men with hypertension 109 604 370 234 182
Men on treatment for hypertension 6l 304 189 115 93
Women with hypertension 205 804 397 407 239

Women on treatment for hypertension 130 442 218 224 143

»

HSE: Health Survey for England 2003, SHS: Scottish Health Survey 2003.

Percentage on drug treatment for hypertension as a proportion of those found in the
survey to have hypertension (defined as a raised BP (SBP=140mmHG or
DBP=90mmHg) and / or on treatment for hypertension).

o

o

Percentage on treatment with measured BP<140/90.

o

Results not available for this age group.

Table 13.9

Blood pressure levels in national surveys, children, by sex, age and country

Children with valid blood pressure readings

Blood pressure level LIDNS England  HSE2001/02®  LIDNS (all)® SHS 2003°
4-10 11-18 59 10-15 4-10 [I-18 5-9 10-15

mmHg mmHg mmHg mmHg mmHg mmHg mmHg mmHg

Boys

Mean SBP 103 115 104 113 102 114 104 112

Mean DBP 62 64 6l 62 62 64 63 6l

Girls

Mean SBP 104 108 103 110 104 109 104 108

Mean DBP 64 64 63 64 64 63 66 64

Base (unweighted)

Boys 46 62 1238 1580 63 99 229 307

Girls 69 65 1243 1576 90 117 239 336

2 HSE: Health Survey for England 2001/02 (the most recent BP measurement in children in England before LIDNS);
SHS: Scottish Health Survey 2003. HSE 2001/02 Dinamap measurements of BP were converted to Omron-

equivalent readings.

b Bases were too small to permit analysis of results from LIDNS children in Scotland alone.
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