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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.

Dame Deirdre Hutton

Chair

Food Standards Agency
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Anthropometry
Kirsten Herrick and Bridget Holmes

12

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 age19-
34 to 69-71% in the older age groups, and in women from 47% at age19-34 peaking at 75% in
those aged 50-64.

� Women aged19-64 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 aged16 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 further14% 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 aged19-34, 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 aged19-34 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%) aged19-34 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 aged16 and over in LIDNS
compared with females aged16 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.



12.1 Introduction

This chapter presents height,1 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 aged11 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 ≥0.5cm, weight ≥0.2kg, waist and hip circumferences
≥3cm, MUAC ≥1.5cm).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 Table12.1. (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.2 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.

12.2 Height

The mean height for men was172.3cm, significantly higher than the mean height for women of
159.3cm.The sex difference in height among children was not significant (boys137.7cm vs. girls
134.3cm).Mean height was greatest for those aged19-34, 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.3 (Table 12.2)

12.3 Weight

As expected, overall, and by age group, men were heavier than women (80.4kg vs.71.3kg).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)

12.4 Bodymass 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.4 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 | CHAPTER12: 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).5

Descriptor Index (kg/m2)

Underweight 18.5 or less

Normal weight Over18.5, 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 points6 so that the categories, firstly, provide a seamless transition
from childhood to adulthood and, secondly, are related to health risks.Both international6 and
UK7 8 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.9

For the purposes of this report, overweight and obese for children were defined using the UK
reference curves7 8 (referred to as the National BMI percentiles classification).10 This allows for
direct comparison with the 2002 Health Survey for England (HSE)11 and the 2003 Scottish
Health Survey (SHS),12 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 Section12.5).

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/m2 for men and 28.1kg/m2 for women (Table12.4a).Men and women aged
19-34 had a significantly lower BMI than older men and women.For example, men aged19-34
had a BMI of 25.2kg/m2, compared with 28.3kg/m2 for men aged 50-64.The equivalent figures
for women were 26.2kg/m2 and 29.5kg/m2, 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 aged19-34 (20%) than
among older age groups (38-44%). Similarly, 20% of men aged19-34 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 aged19-34 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 aged19-34.The proportion of overweight including obese
increased significantly from 47% among women aged19-34, 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/m2 vs.11-18: 21.3kg/m2 girls 2-10:17.7kg/m2 vs.11-18: 21.9kg/m2). Fourteen percent of
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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)

12.5 Mid-upper arm circumference (MUAC)

MUAC is a measure of body fat distribution and can be used to determine malnutrition in
children,13 giving a simple, almost age-independent, anthropometric measure of wasting.14 The
measure is generally used for nutritional emergencies and most often restricted to children
under 5.Classification of malnutrition in children aged1-5 by MUAC has been described as:13

Level of nutrition MUAC

Normal Greater than13.5cm

Mild/moderate malnutrition 12.5cm or more, less than or equal to13.5cm

Severe malnutrition Less than12.5cm

MUAC was measured in children aged 2-15 in LIDNS.The distribution was slightly skewed for
older children (aged11-15).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 aged11-15 (boys19.3cm 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)

12.6 Measures of central obesity

Whereas BMI 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,15

especially for raised waist circumference and raised WHR in adults.16 The cut-offs are shown
below.1718

Men Women

Raised waist circumference Greater than or equal to102cm Greater than or equal to 88cm

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

12.6.1 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 aged19-34 to101.9cm 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 aged19-34 (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 was104.2cm.There were no significant differences in hip
circumference by age. In women, mean hip circumference was106.1cm, increasing with age from
102.9cm for those aged19-34 to108.7cm for those aged 50-64 and107.4cm for those aged 65
and over. (Table 12.6a)
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Among boys and girls aged11-18, 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 aged15-
18 than in those aged11-14. (Table 12.6b)

12.6.2 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 aged19-34, 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 aged19-34 had a raised WHR (19%) than men aged 50-64 (57%) and 65 and over
(57%). Similarly, fewer women aged19-34 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)

12.7 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.)

12.7.1 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)

12.7.2 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)
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12.7.3 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 and168.7cm, respectively).White
and Black women were significantly taller than Asian women (159.5cm,161.0cm and155.2cm,
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)

12.8 Comparisons with energy intake data

The expectation was that overweight and obesity (and associated measures such as waist
circumference and WHR – see Section12.6) would be associated with energy intakes in excess
of the Estimated Average Requirement (EAR).19 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 BMI is
presented in Chapter11.

12.9 Comparisons with other surveys

This section compares results from LIDNS with those from the NDNS for the following age
groups: 4-18 years,20 19-64 years21 and 65 years and over.22 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
Chapter10, Section10.2.

Results from LIDNS were also compared with those from the 2002 and 2003 HSE 11 23 and the
2003 SHS.12 24 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 people25 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.

12.9.1 Comparison with the National Diet and Nutrition Surveys

There were no apparent differences in mean height between LIDNS and NDNS for men or
women.Women 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
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women in NDNS.There was little difference in the proportion of men aged19-64 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 aged19-64, 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 aged19-64 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 aged11-14 and15-18 had a larger mean waist circumference (71cm and 76cm) than girls
in NDNS (69cm and 74cm). Similar findings were seen for WHR. (Tables 12.14a,12.14b)

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

Males aged16 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 aged16 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 WHR 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
1 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
worldwide: international survey.BMJ 2000;320:1240-1243.

7 Cole T, Freeman JV, Preece MA.Body mass index reference curves for the UK,1990. Arch Dis Child1995;73:25-29.
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2002;10;838-840.

LIDNS |VOL: 3 | CHAPTER12: ANTHROPOMETRY 15



10 Body mass index (BMI) cut off points corresponding to the 85th (overweight) and 95th (obesity) percentile of1990
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
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15.5 22.48 24.74 23.35 25.78

16 22.82 25.09 23.61 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 26.91

18.5 24.32 26.65 24.60 27.08

11 Stamatakis E. Anthropometric measures, overweight and obesity. In: Sproston K, Primatesta P, eds.Health Survey
for England 2002.Volume1: The Health of Children and Young People.London: TSO, 2003.

12 Hirani V and Stamatakis E. Anthropometric measures, overweight, and obesity. In: Bromley C, Sproston K, Shelton
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York: Oxford University Press, 2005.

14 Golden MHN & Golden BE.Severe malnutrition.10th ed. In: Garrow JS, James WPT, Ralph, eds.Human nutrition
and dietetics.UK: Churchill Livingston, 2004:515-526.
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Annual Public Health Forum, London, UK:Wiley,1997:235-239.

16 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 III).Bethesda,
Md: National Institutes of Health, 2001.

17 Molarius A, Seidell JC. Selection of anthropometric indicators for classification of abdominal fatness-a critical
review. Int J Obes1998;22(8):719-727.
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≥88cm).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 ReferenceValues for Food Energy and Nutrients for the United Kingdom.London:
HMSO,1991. [Report on Health and Social Subjects: 41].
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2000.

21 Ruston R, Hoare J, Henderson L, Gregory J, Bates CJ, Prentice A, Birch M.National Diet and Nutrition Survey:
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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.Volume1: 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
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Table12.1

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

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

Age group

2-10 11-18 Total 19-34 35-49 50-64 65+ 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) 91 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 11 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) 202 111 313 - - - - - -

Waist,hip (nurse,ages 11 and over) - 153 153 334 377 273 395 1379 1532

- No observations.

Percentage fromwhom
anthropometric
measures were obtained
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Table12.2

Height,by sex and age

Aged 2 and over with valid height

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 7.4 7.8

Standard error 1.76 1.24 1.77 0.64 0.69 0.65 0.51 0.33

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 24.8 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

Height (cm)
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Table12.3

Weight,by sex and age

Aged 2 and over with valid weight

Age group

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

Males
5th percentile 13.7 35.4 14.8 58.7 56.4 56.6 56.8 56.8

10th percentile 14.9 37.3 15.5 60.9 63.2 60.7 60.0 60.8

Median 23.3 53.9 35.3 75.5 82.8 79.6 77.7 78.2

90th percentile 37.4 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 78.3 84.2 83.0 77.4 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 38.3 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 43.4 74.5 63.0 93.6 99.1 103.4 92.4 94.9

95th percentile 48.4 82.0 70.7 103.0 112.3 111.6 96.8 105.0

Mean (kg) 25.1 54.7 37.8 68.9 73.0 74.8 70.0 71.3

Standard deviation 11.0 13.3 19.0 17.4 19.4 17.4 15.3 17.5

Standard error 0.94 1.15 1.15 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

Weight (kg)
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Table12.4a

Bodymass index (BMI),and prevalence of
underweight,overweight and obesity,adults,
by sex and age

Aged 19 and over with valid body mass index

Age group Total

19-34 35-49 50-64 65+

Men
18.5 or under (%) 1 3 0 3 2

Over18.5, ≤25 (%) 59 27 29 28 36

Over 25, ≤30 (%) 20 44 38 40 35

Over 30, ≤40 (%) 19 25 29 27 25

Over 40 (%) 1 2 3 1 2

18.5 or under (% underweight) 1 3 0 3 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/m2) 25.2 27.8 28.3 27.4 27.2

Standard deviation 4.6 5.6 5.5 4.6 5.2

Standard error 0.49 0.53 0.47 0.34 0.23

Median 24.1 27.8 27.9 27.1 26.9

Women
18.5 or under (%) 5 2 1 1 2

Over18.5, ≤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 1 1 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/m2) 26.2 28.4 29.5 28.7 28.1

Standard deviation 6.4 7.3 6.7 5.5 6.6

Standard error 0.38 0.38 0.48 0.31 0.20

Median 24.5 27.1 28.4 28.0 27.2

Base (unweighted)

Men 185 211 233 250 879

Women 467 475 313 480 1735

BMI (kg/m2)
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Table12.4b

Bodymass index (BMI),prevalence
of overweight and obesity,a children,
by sex and age

Aged 2-18 with valid BMI measurement

Age group Total

2-10 11-18

Boys
5th percentile 14.2 15.9 14.6

10th percentile 14.8 17.0 15.2

Median 16.7 20.0 18.1

90th percentile 21.2 27.1 24.4

95th percentile 22.7 31.7 26.3

Over 85th, ≤95th
(% overweight) 15 12 14

Over 95th (% obese) 21 22 21

Over 85th (% overweight
including obese) 36 34 35

Mean (kg/m2) 17.4 21.3 19.1

Standard deviation 2.9 5.0 4.4

Standard error 0.24 0.52 0.29

Girls
5th percentile 14.2 16.8 14.5

10th percentile 14.5 17.6 15.0

Median 17.0 21.2 18.6

90th percentile 22.3 28.8 24.5

95th percentile 24.5 30.8 28.8

Over 85th, ≤95th
(% overweight) 12 15 14

Over 95th (% obese) 22 19 21

Over 85th (% overweight
including obese) 34 34 34

Mean (kg/m2) 17.7 21.9 19.5

Standard deviation 3.2 4.2 4.2

Standard error 0.27 0.33 0.25

Base (unweighted)

Boys 221 194 415

Girls 264 206 470

a 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.

BMI (kg/m2)

Table12.5

Mid upper arm circumference
(MUAC),by sex and age

Aged 2-15 with valid MUAC

Age group Total

2-10 11-15 2-15

Boys
5th percentile 14.5 19.6 15.2

10th percentile 15.7 20.0 16.3

Median 19.4 23.5 20.4

90th percentile 23.3 29.1 26.9

95th percentile 25.3 32.2 29.1

Mean (cm) 19.3 24.5 21.0

Standard deviation 3.2 4.4 4.3

Standard error 0.34 0.70 0.37

Girls
5th percentile 15.7 20.0 15.9

10th percentile 16.3 21.0 16.4

Median 19.4 24.3 21.5

90th percentile 25.4 30.8 27.5

95th percentile 26.6 33.3 30.4

Mean (cm) 19.9 25.2 21.8

Standard deviation 3.5 4.1 4.5

Standard error 0.35 0.44 0.31

Base (unweighted)

Boys 162 80 242

Girls 202 111 313

MUAC (cm)
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Table12.6a

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

Aged 19 and over with valid waist and hip measurements

Age group Total

19-34 35-49 50-64 65+

Men
Waist circumference (cm)

Mean 90.2 96.5 101.9 101.4 98.0

Standard deviation 12.9 15.8 15.3 11.4 14.5

Standard error 1.82 1.70 1.50 0.92 0.76

Median 87.0 94.5 101.9 101.1 97.3

% with waist circumference ≥102cm 21 29 50 47 38

Hip circumference (cm)

Mean 102.2 103.3 105.4 105.3 104.2

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 101.6 102.9 104.0 104.7 103.4

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 than1.00 (%) 14 27 23 31 25

1.00 or more (%) 5 14 34 25 20

% with waist-hip ratio ≥0.95 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 95.4 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 ≥88cm 32 44 64 62 49

Hip circumference (cm)

Mean 102.9 106.3 108.7 107.4 106.1

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 101.0 103.2 107.4 106.2 104.4

Waist-hip ratio

Less than 0.70 (%) 1 1 0 1 1

0.70, less than 0.75 (%) 15 6 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 ≥0.85 24 36 62 55 42

Mean 0.81 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)a

Men 115 151 195 201 662

Women 326 366 254 371 1317

Waist circumference (cm)
Hip circumference (cm)
Waist-hip ratio

- No observations.
a Bases apply to waist circumference and vary slightly for

hip circumference and waist-hip ratio.
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Table12.6b

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

Aged 11-18 with valid waist and valid hip measurements

Sex/age group

Boys Girls

11-14 15-18 Total 11-14 15-18 Total
11-18 11-18

Waist circumference (cm)

5th percentile 58.7 64.2 59.6 60.2 63.4 60.5

10th percentile 59.7 64.5 63.5 60.5 64.0 63.3

Median 70.8 77.4 72.5 67.1 74.5 70.7

90th percentile 84.4 99.9 96.3 85.2 89.1 87.7

95th percentile 89.4 104.7 100.9 94.8 96.5 95.3

Mean 72.3 80.4 75.4 71.1 75.8 72.9

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 68.7 84.9 68.7 76.4 84.0 78.8

10th percentile 69.0 86.0 75.3 78.8 85.4 79.9

Median 85.4 96.4 89.0 88.2 94.5 90.4

90th percentile 95.2 115.7 108.1 102.0 111.4 108.5

95th percentile 96.4 122.3 120.7 109.0 112.3 112.0

Mean 85.3 98.3 90.5 89.0 96.2 91.8

Standard deviation 10.7 11.6 12.7 9.8 9.4 10.3

Standard error 2.41 2.11 1.88 1.17 1.79 1.12

Waist-hip ratio

5th percentile 0.76 0.71 0.74 0.72 0.70 0.71

10th percentile 0.78 0.75 0.76 0.72 0.71 0.72

Median 0.85 0.81 0.83 0.80 0.80 0.80

90th percentile 0.93 0.91 0.93 0.87 0.86 0.86

95th percentile 0.93 0.95 0.94 0.91 0.86 0.88

Mean 0.85 0.82 0.84 0.80 0.79 0.79

Standard deviation 0.06 0.07 0.06 0.06 0.06 0.06

Standard error 0.011 0.012 0.009 0.008 0.011 0.006

Base (unweighted)a 65 56 121 79 57 136

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

Waist circumference
(cm)
Hip circumference (cm)
Waist-hip ratio
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Table12.7a

Height,weight,bodymass 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)

Country/region Total

England Scotland Wales Northern
Ireland

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 7.4 6.8 7.8

Standard error 0.57 0.88 0.61 0.39 0.70 0.61 0.81 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 77.2 80.2 81.5 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 1.16 0.81 1.53 1.49 1.96 0.70

Median 78.4 78.2 78.2 78.2 76.3 80.4 83.0 78.2

BMI (kg/m2)

Mean 27.4 27.9 26.7 27.2 26.5 27.4 27.5 27.2

Standard deviation 5.1 5.9 4.9 5.2 5.1 5.0 5.3 5.2

Standard error 0.40 0.60 0.40 0.26 0.55 0.46 0.61 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 1 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 73.3 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/m2)

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 27.4 27.2 27.1 27.7 26.9 26.4 27.2

18.5 or under (% underweight) 3 2 3 3 1 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)a

Men 246 118 211 575 113 105 96 889

Women 481 223 456 1160 183 195 212 1750

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

Height (cm)
Weight (kg)
BMI (kg/m2)
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Table12.7b

Height,weight,bodymass index (BMI),and prevalence of overweight and obesity,a

children,by sex and country/region

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

Country/region Total

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 32.3 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 33.8 35.9 39.9 51.4 35.3

BMI (kg/m2)

Mean 18.8 18.7 19.1 18.9 19.9 19.8 21.2 19.1

Standard deviation 4.4 3.3 4.7 4.3 4.5 3.9 5.3 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 33 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 24.2 25.3 24.4 24.6 23.9 27.2 25.1 24.8

Standard error 2.58 4.03 2.66 1.75 4.59 3.85 4.29 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 37.2 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 34.8 30.1 34.1 44.1 32.7 47.3 34.9

BMI (kg/m2)

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 5.2 4.2

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 33 33 43 34

Base (unweighted)b

Boys 109 58 109 276 37 47 57 417

Girls 121 60 121 302 37 64 71 474

a 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.

Height (cm)
Weight (kg)
BMI (kg/m2)
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Table12.8a

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

Adults aged 19 and over with valid waist and hip measurements

Country/region Total

England Scotland Wales Northern
Ireland

North Central/ South All
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 11.9 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 ≥102cm 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 8.2 11.3 8.9 9.3 11.6 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 0.91 0.94 0.92 0.95 0.95 0.94

% with waist-hip ratio ≥0.95 45 61 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 0.81 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 ≥0.85 45 37 38 40 57 44 54 42

Base (unweighted)a

Men 189 90 146 425 72 79 86 662

Women 371 160 346 877 137 119 184 1317

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

Waist circumference
(cm),
Hip circumference
(cm),
Waist-hip ratio
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Table12.8b

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

Children aged 11-18 with valid waist and hip measurements

Country/region Total

England Scotland Wales Northern 11-18

Ireland
North Central/ South All

Midlands England

Boys
Waist circumference (cm)

Mean 76.2 [70.8] [75.4] 74.7 [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 72.8 [67.5] [71.2] 71.2 [74.9] [75.4] [85.7] 72.5

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 73.4 [74.0] 71.4 72.6 [67.2] [79.5] 78.2 72.9

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 73.3 [72.6] 68.5 70.6 [66.5] [78.8] 81.4 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)a

Boys 31 15 29 75 4 13 29 121

Girls 32 14 32 78 9 19 30 136

[ ] Fewer than 30 observations.
a Bases apply to waist circumference and vary slightly for hip circumference and waist-hip ratio.

Waist circumference
(cm),
Hip circumference
(cm),
Waist-hip ratio
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Table12.9a

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

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

Household type Total

1 adult of 1 adult of 2+ adults, 2+ adults, 1 adult, 2+ adults,
working retirement at least1 all of 1+ children 1+ children

age age of working 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 7.3 7.3 8.5 7.4 7.8

Standard error 0.60 0.81 0.61 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 78.9 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 78.9 85.2 79.9 78.2

BMI (kg/m2)

Mean 26.5 27.5 27.0 27.7 27.2 27.4 27.2

Standard deviation 5.4 4.8 5.1 4.3 5.5 5.6 5.2

Standard error 0.48 0.48 0.46 0.47 1.01 0.55 0.23

Median 25.8 27.0 27.0 28.1 27.4 27.1 26.9

18.5 or under (% underweight) 2 1 3 3 5 1 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 74.4 71.2 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/m2)

Mean 27.5 28.7 29.1 28.9 26.9 28.0 28.1

Standard deviation 6.8 5.4 7.3 6.0 6.6 7.2 6.6

Standard error 0.66 0.33 0.59 0.59 0.35 0.52 0.20

Median 26.1 27.9 28.2 28.3 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)a

Men 245 127 229 107 33 148 889

Women 177 405 269 118 532 249 1750

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

Height (cm),
Weight (kg),
BMI (kg/m2)
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Table12.9b

Height,weight,bodymass index (BMI),and prevalence of overweight and
obesity,a children,by sex and household type

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

Sex/household type

Boys Girls
1 adult, 2+ adults, Totalb 1 adult, 2+ adults, Totalb

1+ children 1+children 1+ children 1+ 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 24.8

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 37.4 38.9 38.3 36.4 37.8

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 1.15

Median 36.9 31.9 35.3 36.1 33.3 34.9

BMI (kg/m2)

Mean 19.4 18.6 19.1 19.6 19.3 19.5

Standard deviation 4.8 3.8 4.4 4.2 4.2 4.2

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)c 253 161 417 281 184 474

a 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 Includes12 respondents where the eldest household member is aged18 or younger.These are not shown
separately, but are included in the total.

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

Height (cm),
Weight (kg),
BMI (kg/m2)
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Table12.10a

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

Adults aged 19 and over with valid waist and hip measurements

Household type Total

1 adult of 1 adult of 2+ adults, 2+ adults, 1 adult, 2+ adults,
working retirement at least1 all of 1+ children 1+ children

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 11.6 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 ≥102cm 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 ≥0.95 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 ≥88cm 43 61 53 61 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 ≥0.85 46 52 50 50 31 35 42

Base (unweighted)a

Men 182 109 164 83 20 104 662

Women 141 327 194 90 392 173 1317

[ ] Fewer than 30 observations.
a Bases apply to waist circumference and vary slightly for hip circumference and waist-hip ratio.

Waist circumference
(cm),
Hip circumference
(cm),
Waist-hip ratio
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Table12.10b

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

Children aged 11-18 with valid waist and hip measurements

Sex/household type

Boys Girls
1 adult, 2+ adults, Total 1 adult, 2+ adults, Total

1+ children 1+children boys 1+ children 1+ children girls
11-18a 11-18a

Waist circumference (cm)

Mean 75.4 75.4 75.4 73.0 72.2 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 72.8 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 8.3 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)b 73 47 121 77 53 136

a Includes12 respondents where the eldest household member is aged18 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.

Waist circumference
(cm),
Hip circumference
(cm),
Waist-hip ratio
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Table12.11a

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

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

Ethnic group Total

White Black Asian Other

Men
Height (cm)

Mean 172.5 [173.1] 168.7 [173.2] 172.3

Standard deviation 7.9 [7.6] 6.7 [6.1] 7.8

Standard error 0.35 [2.15] 1.40 [2.06] 0.33

Median 172.0 [175.4] 168.3 [172.2] 171.8

Weight (kg)

Mean 81.1 [81.5] 73.8 [74.9] 80.4

Standard deviation 17.0 [13.5] 11.9 [11.5] 16.6

Standard error 0.74 [2.99] 2.93 [3.17] 0.69

Median 78.6 [83.4] 76.3 [78.0] 78.2

BMI (kg/m2)

Mean 27.3 [27.1] 25.9 [25.0] 27.2

Standard deviation 5.4 [3.5] 3.6 [4.0] 5.2

Standard error 0.24 [0.69] 0.90 [1.13] 0.23

Median 27.0 [28.2] 27.4 [25.2] 26.9

18.5 or under
(% underweight) 2 [3] 4 [2] 2

Over 25, ≤30
(% overweight) 33 [57] 56 [34] 35

Over 30 (% obese) 29 [17] 3 [18] 27

Over 25 (% overweight
including obese) 63 [74] 59 [52] 62

Women
Height (cm)

Mean 159.5 161.0 155.2 158.4 159.3

Standard deviation 6.8 6.9 7.1 6.2 6.9

Standard error 0.22 1.11 1.09 1.15 0.22

Median 159.7 161.0 154.2 157.8 159.2

Weight (kg)

Mean 71.8 74.0 64.8 63.5 71.3

Standard deviation 17.7 17.4 13.0 13.7 17.5

Standard error 0.56 2.65 2.47 3.10 0.54

Median 68.7 70.0 63.7 62.3 68.2

BMI (kg/m2)

Mean 28.2 28.5 26.9 25.2 28.1

Standard deviation 6.7 6.4 5.1 4.7 6.6

Standard error 0.22 0.95 0.82 1.08 0.20

Median 27.2 26.9 26.3 24.7 27.2

18.5 or under
(% underweight) 2 - 2 14 2

Over 25, ≤30
(% overweight) 30 24 32 33 30

Over 30 (% obese) 34 39 23 13 33

Over 25 (% overweight
including obese) 64 63 55 47 63

Base (unweighted)a

Men 823 20 32 14 889

Women 1618 47 55 30 1750

[ ] Fewer than 30 observations.

- No observations.
a Bases apply to height and vary slightly for weight and BMI.

Height (cm),
Weight (kg),
BMI (kg/m2)

Table12.11b

Height,weight,bodymass index (BMI),and
prevalence of overweight and obesity,a

children,by sex and ethnic group

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

Ethnic group Total

White Black Asian Other

Boys
Height (cm)

Mean 138.0 [137.8] [128.3] [147.1] 137.7

Standard deviation 26.9 [25.1] [22.9] [22.8] 26.5

Standard error 1.97 [5.98] [5.05] [6.50] 1.78

Median 138.5 [137.4] [127.9] [150.1] 138.4

Weight (kg)

Mean 39.4 [37.5] [33.2] [40.0] 38.9

Standard deviation 21.5 [17.0] [19.0] [17.2] 21.0

Standard error 1.48 [3.76] [4.19] [4.71] 1.33

Median 35.3 [35.8] [30.8] [38.2] 35.3

BMI (kg/m2)

Mean 19.1 [18.6] [18.8] [19.3] 19.1

Standard deviation 4.5 [2.4] [4.7] [3.5] 4.4

Standard error 0.33 [0.53] [0.87] [1.20] 0.29

Median 18.0 [18.6] [18.8] [17.9] 18.1

Over 85th, ≤95th
(% overweight) 13 [27] [28] [4] 14

Over 95th (% obese) 21 [14] [20] [28] 21

Over 85th
(% overweight
including obese) 34 [42] [47] [32] 35

Girls
Height (cm)

Mean 134.5 [135.5] [132.5] 133.3 134.3

Standard deviation 25.2 [24.8] [23.5] 22.2 24.8

Standard error 1.78 [5.89] [6.02] 4.46 1.53

Median 138.3 [140.9] [140.1] 134.0 138.3

Weight (kg)

Mean 38.2 [37.8] [34.8] 36.9 37.8

Standard deviation 19.1 [21.3] [17.4] 18.0 19.0

Standard error 1.31 [4.95] [4.97] 3.51 1.16

Median 35.5 [35.7] [38.9] 34.0 34.9

BMI (kg/m2)

Mean 19.7 [19.0] [18.4] 19.5 19.5

Standard deviation 4.1 [4.5] [4.2] 4.4 4.2

Standard error 0.27 [1.02] [1.16] 0.83 0.25

Median 18.7 [17.8] [18.4] 18.4 18.6

Over 85th, ≤95th
(% overweight) 15 [1] - 18 14

Over 95th (% obese) 22 [17] [16] 14 21

Over 85th
(% overweight
including obese) 37 [18] [16] 32 34

Base (unweighted)b

Boys 367 16 21 13 417

Girls 397 22 22 33 474

[ ] Fewer than 30 observations.

- No observations.
a 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.

Height (cm),
Weight (kg),
BMI (kg/m2)
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Table12.12a

Waist circumference,hip circumference,waist-hip
ratio (WHR),and prevalence of raised waist
circumference and raisedWHR,adults,by sex and
ethnic group

Adults aged 19 and over with valid waist and hip measurements

Ethnic group Total

White Black Asian Other

Men
Waist circumference (cm)

Mean 98.3 [96.4] [95.8] [90.7] 98.0

Standard deviation 14.9 [8.0] [10.5] [8.5] 14.5

Standard error 0.81 [2.70] [2.73] [2.48] 0.76

Median 97.7 [97.7] [94.5] [90.7] 97.3

% with waist
circumference ≥102cm 39 [42] [30] - 38

Hip circumference (cm)

Mean 104.2 [107.6] [102.4] [104.2] 104.2

Standard deviation 9.8 [7.9] [6.7] [7.8] 9.6

Standard error 0.52 [2.53] [1.70] [2.36] 0.49

Median 103.2 [107.9] [105.2] [108.0] 103.4

Waist-hip ratio

Mean 0.94 [0.90] [0.94] [0.87] 0.94

Standard deviation 0.08 [0.06] [0.08] [0.06] 0.08

Standard error 0.004 [0.023] [0.024] [0.023] 0.004

Median 0.94 [0.89] [0.90] [0.89] 0.94

% with waist-hip ratio ≥0.95 46 [26] [44] [18] 45

Women
Waist circumference (cm)

Mean 90.1 86.0 90.5 [77.9] 89.8

Standard deviation 15.2 13.4 12.4 [9.1] 15.0

Standard error 0.54 2.42 2.32 [2.19] 0.51

Median 87.9 84.4 91.6 [77.1] 87.7

% with waist
circumference ≥88cm 50 46 57 [16] 49

Hip circumference (cm)

Mean 106.5 104.8 104.2 [95.3] 106.1

Standard deviation 13.7 12.3 9.3 [8.8] 13.5

Standard error 0.50 2.51 1.66 [2.63] 0.47

Median 104.7 100.7 104.1 [94.5] 104.4

Waist-hip ratio

Mean 0.84 0.82 0.87 [0.82] 0.84

Standard deviation 0.07 0.07 0.07 [0.06] 0.07

Standard error 0.003 0.010 0.013 [0.012] 0.003

Median 0.84 0.81 0.86 [0.82] 0.84

% with waist-hip ratio ≥0.85 43 31 52 [30] 42

Base (unweighted)a

Men 630 9 16 7 662

Women 1227 30 36 24 1317

[ ] Fewer than 30 observations.

- No observations.
a Bases apply to waist circumference and vary slightly for hip circumference and

waist-hip ratio.

Waist circumference
(cm),
Hip circumference
(cm),
Waist-hip ratio

Table12.12b

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

Children aged 11-18 with valid waist and hip measurements

Ethnic group Total

White Black Asian Other 11-18

Boys
Waist circumference (cm)

Mean 75.8 [71.6] [66.9] [76.9] 75.4

Standard deviation 12.8 [14.9] [6.6] [10.0] 12.5

Standard error 1.72 [7.91] [4.06] [4.91] 1.55

Median 72.2 [67.8] [62.4] [74.7] 72.5

Hip circumference (cm)

Mean 90.5 [88.9] [88.5] [92.0] 90.5

Standard deviation 13.3 [17.4] [6.6] [5.5] 12.7

Standard error 2.16 [9.15] [3.48] [2.79] 1.88

Median 89.0 [83.5] [87.5] [91.4] 89.0

Waist-hip ratio

Mean 0.84 [0.80] [0.75] [0.83] 0.84

Standard deviation 0.06 [0.02] [0.04] [0.06] 0.06

Standard error 0.009 [0.010] [0.017] [0.028] 0.009

Median 0.83 [0.80] [0.76] [0.82] 0.83

Girls
Waist circumference (cm)

Mean 73.2 [72.3] [65.7] [73.9] 72.9

Standard deviation 9.6 [13.6] [10.5] [8.7] 10.0

Standard error 1.08 [6.57] [1.29] [2.79] 1.06

Median 71.3 [64.0] [63.5] [73.3] 70.7

Hip circumference (cm)

Mean 92.2 [89.3] [87.8] [92.5] 91.8

Standard deviation 9.8 [14.2] [12.1] [9.2] 10.3

Standard error 1.11 [7.04] [2.99] [2.50] 1.12

Median 90.4 [80.0] [86.4] [92.7] 90.4

Waist-hip ratio

Mean 0.80 [0.81] [0.75] [0.80] 0.79

Standard deviation 0.06 [0.03] [0.04] [0.03] 0.06

Standard error 0.008 [0.011] [0.018] [0.014] 0.006

Median 0.80 [0.80] [0.74] [0.80] 0.80

Base (unweighted)a

Boys 109 3 4 5 121

Girls 117 7 4 8 136

[ ] Fewer than 30 observations.
a Bases apply to waist circumference and vary slightly for hip circumference and

waist-hip ratio.

Waist circumference
(cm),
Hip circumference
(cm),
Waist-hip ratio
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Table12.13

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

Adults aged 19 and over

Sex/survey/age

Men Women
LIDNS NDNSa LIDNS NDNSb LIDNS NDNSa LIDNS NDNSb

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

Height (cm)

Mean 174 176 168.3 169.8 161 162 155.8 156.0

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 7.4 6.7 7.4 6.9 6.5 6.1 6.4 6.5

Weight (kg)

Mean 82 84 77.4 76.5 72 69 70.0 64.9

Lower 2.5th percentile 54 61 52.2 53.6 45 47 44.0 42.6

Upper 2.5th percentile 126 115 104.2 101.0 118 104 100.3 90.5

Standard deviation 17.4 14.8 14.1 12.4 18.3 14.8 15.3 12.2

BMI (kg/m2)

Mean 27.0 27.2 27.4 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 39.4 37.3 38.4 34.3 45.2 40.8 40.4 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) 1 1 3 c 3 3 1 c

Over 25, ≤30 (% overweight) 34 33 40 50d 28 33 36 40d

Over 30 (% obese) 26 25 29 17d 31 20 35 23d

Waist circumference (cm)

Mean 96 95 101 - 88 82 93 -

Standard deviation 15.5 11.7 11.4 - 15.5 12.1 13.3 -

% with waist circumference
≥102cm (men); ≥88cm (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 1.11 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
≥0.95 (men); ≥0.85 (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.
a Ruston R, Hoare J, 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.

b 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.Volume1: Report of the diet and nutrition survey.London: TSO,1998.

c Incomparable data due to the use of different cut-offs in NDNS aged 65 years and over.
d Calculated from cumulative percentages, rounding errors may have occurred.

Measurement
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Table12.14a

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

Boys aged 4-18

Survey/age

LIDNS NDNSa LIDNS NDNSa LIDNS NDNSa LIDNS NDNSa LIDNS NDNSa

4-6 4-6 7-10 7-10 11-14 11-14 15-18 15-18 Total Total
boys boys
4-18 4-18

Height (cm)

Mean 111 113 133 113 155 155 173 175 143 145

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 7.2 10.0 8.3 10.4 10.7 7.7 7.6 23.1 23.9

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 4.2 3.6 8.7 7.6 13.4 11.8 17.2 14.8 20.4 20.3

BMI (kg/m2)

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 3.2 5.1 3.9 4.5 3.7

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 2.9 2.9 4.1 3.4 - 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 0.051 0.066 0.055 0.063 0.053

Base (unweighted)

Heightb 68 212 103 287 103 268 97 223 371 990

MUAC 37 207 71 287 66 269 - 222 174 985

Waist circumferencec - - - - 65 268 56 222 121 490

- No observations.
a 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 to18 years.Volume1: Report of the diet and nutrition survey.London: TSO, 2000.
b Bases apply to height and vary slightly for weight and BMI.
c Bases apply to waist circumference and vary slightly for waist-hip ratio.

Measurement
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Table12.14b

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

Girls aged 4-18

Survey/age

LIDNS NDNSa LIDNS NDNSa LIDNS NDNSa LIDNS NDNSa LIDNS NDNSa

4-6 4-6 7-10 7-10 11-14 11-14 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 61 80 75 74 63

Standard deviation 3.9 3.5 10.9 7.5 13.4 11.2 11.3 11.8 17.9 17.4

BMI (kg/m2)

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 2.4 1.6 3.8 2.7 4.4 3.7 3.8 4.0 4.3 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 3.3 3.0 4.2 3.2 - 3.7 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 - - - - 0.91 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)

Heightb 85 201 114 251 123 263 92 241 414 956

MUAC 55 201 79 253 86 263 - 241 220 958

Waist circumferencec - - - - 79 258 57 239 136 497

- No observations.
a 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 to18 years.Volume1: Report of the diet and nutrition survey.London: TSO, 2000.
b Bases apply to height and vary slightly for weight and BMI.
c Bases apply to waist circumference and waist-hip ratio.

Measurement



LIDNS |VOL: 3 | CHAPTER12: ANTHROPOMETRY 39

Table12.15a

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 16 and over

Sex/survey

Males Females
LIDNS HSEa LIDNS SHSb LIDNS HSEa LIDNS SHSb

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 48.4 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/m2)

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 3.3 2.0 2.8 2.1 0.6 1.9

Over 30 (% obese) 25.1 22.2 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
≥102cm (men); ≥88cm (women) 35.6 31.1 24.1 28.0 47.1 41.1 52.1 38.9

Waist-hip ratio

Mean 0.92 0.92 0.93 0.91 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
≥0.95 (men); ≥0.85 (women) 41.8 33.1 31.8 28.8 39.5 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 circumferencec 656 4962 125 2356 1258 5995 198 2850

a 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.

c Bases apply to waist circumference and waist-hip ratio.

Measurement
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Table12.15b

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

Sex/survey

Boys Girls
LIDNS HSEa LIDNS SHSb LIDNS HSEa LIDNS SHSb

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 93.4 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 33.2 35.0 37.4 36.5 34.8 34.9 40.1 35.3

Lower 5th percentile 14.4 14.7 14.9 14.5 13.7 13.9 11.4 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 4.35 0.51

BMI (kg/m2)

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 25.3 28.4 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 11.5 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) 34.2 30.3 38.5 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

a Stamatakis E. Anthropometric measures, overweight and obesity. In: Sproston K, Primatesta P, eds.Health Survey for
England 2002.Volume1.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.

Measurement
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SUMMARY

� Mean systolic blood pressure (SBP) was133mmHg in men and126mmHg in women.Mean
SBP was lower in boys (102mmHg) and girls (104mmHg) aged 4-10 than in children aged11-
18 (mean114mmHg in boys,109mmHg in girls). In adults, mean SBP was127mmHg in men
aged19-34 and140mmHg in those aged 65 and over (113mmHg and141mmHg for women
aged19-34 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
71mmHg 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 aged19-34 (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 (Sections13.3-13.5). First, there is a short introduction (Section13.1) 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 (Section13.2). Finally, in Section13.6, 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 almost11% of
loss of healthy life.1 It is a major predisposing factor for stroke and other cerebrovascular
disease2 as well as for heart disease,1 with a continuous positive relationship between increased
blood pressure level and risk of disease.3 Current guidelines define hypertension as sustained
blood pressure ≥140/90 (systolic blood pressure (SBP) ≥140 and/or diastolic blood pressure
(DBP) ≥90).4 5 6 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.4

Blood pressure is related to nutrient intake both directly and indirectly.Dietary sodium
increases BP and there are therefore national guidelines for sodium intake.3 7 8 910 Fruit and
vegetable consumption may decrease BP owing to their potassium content.811 Alcohol
increases SBP12 but appears to decrease DBP.8 Blood pressure also rises with increasing body
mass index.13 Regular physical activity can reduce blood pressure;5 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).14

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.15 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≥90mmHg1 or the
use of medication prescribed to lower blood pressure, in line with current guidance.4 Adults
were classified into one of four groups:

Normotensive – untreated: SBP<140 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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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.

13.2 Response rate

Based on respondents who were visited by a nurse, BP measurements were attempted from
99% of men and 98% of women aged19 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 aged19-34 to11% and12%
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)

13.3 Blood pressure by sex and age

13.3.1 Systolic blood pressure (SBP)

Mean SBP was133mmHg in men and126mmHg 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
groups11-18,19-34 and 35-49.Mean SBP varied by age, ranging from127mmHg in men aged19-
34 to140mmHg aged 65 and over, and from113mmHg to141mmHg, respectively, in women. In
children, mean SBP was102mmHg in boys aged 4-10 and114mmHg in boys aged11-18, and
104mmHg and109mmHg 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 and10th 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.Figure13A shows mean,10th and 90th centiles for SBP by sex
and age. (Table 13.2,Figure 13A)

13.3.2 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
10th centile levels of DBP varied less with age.There was little difference between sexes. Figure
13B shows mean,10th and 90th centiles for DBP by sex and age. (Table 13.3,Figure 13B)
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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 ≥140mmHg or a measured
DBP≥90mmHg).This varied from18% of men and 7% of women aged19-34 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).

Figure13C 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
aged19-34 on drug treatment, but in less than two-fifths of women aged 65 and over.

(Tables 13.4,13.5,Figure 13C)
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Systolic blood pressure (SBP),by age and sex
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13.4 Blood pressure by country/region

Observed16 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 (131mmHg) 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 mean129mmHg) compared with those from the South
(age-standardised mean124 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,13.6c,13.6d)

LIDNS |VOL: 3 | CHAPTER13: BLOOD PRESSURE 45

Diastolic blood pressure (DBP), by age and sex     
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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 Section13.4, 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.)
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Prevalence of hypertension, by age and sex       
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Blood pressure levels

SBP in LIDNS varied markedly with age, as has been found in other national surveys.1417 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 200314 and in SHS 2003.1718 (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.1417

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 (aged16 and over) had hypertension;14 in SHS 2003, the
equivalent figures were 33% of men and 32% of women.17 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 2003.14 Age-
standardisation abolished most associations with socio-economic inequalities in HSE 200314

and SHS 2003.17 However, the association persisted for the age-standardised prevalence of
hypertension in women with income in HSE 200314 and with area deprivation in SHS 2003.17

Age-standardisation reduced the associations with NS-SEC in HSE 2003.14 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.19

(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.14 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.17 (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.14

No other differences were significant.17 (Table 13.8)

13.6.2 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.20 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 2001/02.20 (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.)18 20
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Mean DBP was higher in boys aged11-18 in LIDNS than in boys aged10-15 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.Table13.9 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)

Notes and references
1 World Health Organisation.The world health report 2002: Reducing risks, promoting healthy life.Geneva:WHO,

2002.

2 Shaper AG, Phillips AN, Pocock SJ,Walker M, Macfarane PW.Risk factors for stroke in middle aged British men.
BMJ1991; 302(6785):1111-1115.

3 Scientific Advisory Committee on Nutrition (SACN).Salt and health. London: TSO, 2003.

4 Williams B, Poulter NR, Brown MJ, Davis M, McInnes GT, Potter JF, Sever PS, Thom SM; BHS guidelines working
party, for the British Hypertension Society.Guidelines for the management of hypertension: report of the fourth
working party of the British Hypertension Society, 2004 - BHS IV. J Human Hypertension 2004;18:139-185.

5 National Institute for Health and Clinical Excellence.CG18 Hypertension: Management of hypertension in adults in
primary care.Clinical guideline no18.London: NICE, 2004.

6 Scottish Intercollegiate Guidelines Network (SIGN).Hypertension in older people. A national clinical guideline.
SIGN publication no 49.Edinburgh: SIGN, 2001.

7 Elliott P.Commentary: Role of salt intake in the development of high blood pressure. Int J Epidemiol 2005; 34: 975-
978.

8 Haijar IM, Grim CE, GeorgeV, Kotchen TA. Impact of diet on blood pressure and age-related changes in blood
pressure in the US population: analysis of NHANES III. Arch Intern Med.2001;161:589-593.

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

10 Department of Health.Nutritional aspects of cardiovascular disease.London: HMSO,1994.

11 Whelton PK, He J, Cutler JA,Brancati FL, Follmann D, Klag MJ.Effects of oral potassium on blood pressure.Meta-
analysis of randomized controlled clinical trials. JAMA.1997; 277:1624-1632.

12 Marmot MG, Elliott P, Shipley MJ, Dyer AR, Ueshima H, Beevers DG, Stamler R, Kesteloot H, Rose G, Stamler J.
Alcohol and blood pressure: the INTERSALT study.BMJ1994; 308:1263-7.

13 Dyer AR, Elliott P.The INTERSALT study: relations of body mass index to blood pressure. INTERSALT Co-
operative Research Group. J Hum Hypertens.1989; 3: 299-308.

14 Falaschetti, E.Blood pressure. In Sproston K, Primatesta P, eds.Health Survey for England 2003.Volume 2 Risk
factors for cardiovascular disease.London: TSO, 2004.

15 Sproston K, Primatesta P, eds.Health Survey for England 2003.Volume 3.Methodology and documentation.London:
TSO, 2004.

16 Because the population age structure differed between countries and regions, results are presented as observed
and age-standardized.

17 Chaudhury M.Blood pressure. In Bromley C, Sproston K, Shelton N, eds.The Scottish Health Survey 2003. Volume
2 Adults. Edinburgh: The Scottish Executive, 2005.

18 NDNS had used a different machine for measuring blood pressure (Dinamap), which is known to produce different
measurements from the Omron.Omron-equivalent data were not available for comparison with LIDNS. As it had
been agreed that new analyses of data from other surveys would not be conducted, no comparison between
LIDNS and NDNS blood pressure results can be presented.For children, the HSE in 2001 had also used Dinamap
equipment but the measurements had previously been converted to Omron-equivalent readings for comparison in
the SHS, so were available for use in this report.

19 Mindell J, Zaninotto P, Falaschetti E.Manuscript in preparation.

20 Chaudhury M.Blood pressure. In Bromley C, Sproston K, Shelton N, eds.The Scottish Health Survey 2003.Volume
3 Children.Edinburgh: The Scottish Executive, 2005.

48 LIDNS |VOL: 3 | CHAPTER13: BLOOD PRESSURE



LIDNS |VOL: 3 | CHAPTER13: BLOOD PRESSURE 49

13.1 Response to blood pressure measurement, by sex
and age

13.2 Systolic blood pressure (SBP), by sex and age

13.3 Diastolic blood pressure (DBP), by sex and age

13.4 Blood pressure level using140/90 mmHg
definition, adults, by sex and age

13.5 Percentage with hypertension who were being
treated and controlled, adults, by sex and age

13.6a Observed systolic and diastolic blood pressure,
and blood pressure level using140/90 mmHg
definition, men, by country/region

13.6b Age-standardized systolic and diastolic blood
pressure, and blood pressure level using140/90
mmHg definition, men, by country/region

13.6c Observed systolic and diastolic blood pressure,
and blood pressure level using140/90 mmHg
definition, women, by country/region

13.6d Age-standardized systolic and diastolic blood
pressure, and blood pressure level using140/90
mmHg definition, women, by country/region

13.7 Blood pressure levels in national surveys, adults,
by sex and country

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

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

Tables



50 LIDNS |VOL: 3 | CHAPTER13: BLOOD PRESSURE

Table13.1

Response to blood pressure measurement,by sex and age

Aged 4 and over who had a nurse visit

Age group Total

4-10 11-18 Total 19-34 35-49 50-64 65+ Total
children adults

% % % % % % % % %

Males
Three valid BP measurements 47 74 60 63 61 68 85 70 66

Ate, drank alcohol or smoked in the
previous half hour 28 22 25 33 36 32 11 26 26

Not known if ate, drank, or smoked - - - - - - - - -

Three valid readings not obtained 17 3 10 1 2 0 3 2 5

Refused, not obtained, not attempted 9 0 5 3 1 - 2 2 3

Females
Three valid BP measurements 61 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 - 1 1 - 0 - - 0 0

Three valid readings not obtained 6 0 3 1 3 2 3 2 3

Refused, not obtained, not attempted 13 4 9 2 - 1 1 1 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.

Response to blood
pressure measurement

Table13.2

Systolic blood pressure (SBP),by sex and age

Aged 4 and over with valid blood pressure readings

Age group

4-10 11-18 Total 19-34 35-49 50-64 65+ Total
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 90 111 104 105 110 106

10th Percentile 90 102 95 114 107 109 114 112

Median 105 113 108 126 127 133 137 130

90th Percentile 111 128 126 147 145 157 171 158

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 11.1 13.3 16.5 22.0 20.5

5th Percentile 92 97 93 96 99 104 109 99

10th Percentile 94 97 95 99 103 109 116 104

Median 102 107 104 112 117 128 138 123

90th Percentile 116 123 121 128 136 149 170 154

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

Systolic blood
pressure
(mmHg)
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Table13.3

Diastolic blood pressure (DBP),by sex and age

Aged 4 and over with valid blood pressure readings

Age group

4-10 11-18 Total 19-34 35-49 50-64 65+ Total
children adults

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 11.5

5th Percentile 43 46 45 57 56 55 52 55

10th Percentile 46 51 48 59 66 61 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 11.1 10.6 11.6 12.1 11.2 11.5

5th Percentile 50 47 50 53 56 60 55 56

10th Percentile 52 53 52 58 59 64 58 59

Median 61 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

Diastolic blood
pressure
(mmHg)

Table13.4

Blood pressure level using 140/90 mmHg definition,a

adults,by sex and age

Aged 19 and over

Age group Total

19-34 35-49 50-64 65+

% % % % %

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

Adults aged 19 and
over with valid blood
pressure readings

- No observations.
a 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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Table13.5

Percentage with hypertension who were being treated
and controlled,adults,by sex and age

Aged 19 and over with hypertension

Age group Total

19-34 35-49 50-64 65+

% % % % %

Men
Drug treatment ratea [0] [35] 37 56 45

Adequate control of BPb - [93] [57] 49 53

Women
Drug treatment ratea [60] 53 55 63 60

Adequate control of BPb [92] [70] 67 38 48

Base (unweighted)

Men with hypertension 14 17 71 109 204

Men on treatment for hypertension - 6 26 61 90

Women with hypertension 14 37 107 205 352

Women on treatment for hypertension 5 19 60 130 208

- No observations.

[ ] Fewer than 30 observations.
a 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.

Treatment and
control rates
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Table13.6a

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

Men aged 19 and over with valid blood pressure readings

Country/region Total

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 106 111 103 106 105 107 110 106

10th Percentile 113 115 109 113 108 116 115 112

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 11.8 10.1 12.0 11.5 10.9 13.2 11.7 11.5

5th Percentile 56 56 53 55 53 51 61 55

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 untreateda 55 50 67 59 61 40 53 58

Hypertensive controlled 10 16 6 10 14 8 3 10

Hypertensive uncontrolled 9 12 5 8 8 18 11 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 68 111 325 52 48 60 485

- No observations.
a Informants where considered hypertensive if their systolic blood pressure was140 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.

SBP,DBP and
blood pressure
level
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Table13.6b

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

Men aged 19 and over with valid blood pressure readings

Country/region Total

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 21.4 19.3 19.2 19.8 20.4 19.4

5th Percentile 106 111 102 106 107 96 111 106

10th Percentile 113 115 108 112 108 112 116 111

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 11.7 10.3 12.6 12 10.8 14.6 12.1 11.8

5th Percentile 55 58 53 55 53 48 60 55

10th Percentile 59 60 55 59 58 52 62 59

Median 75 76 72 75 76 74 81 75

90th Percentile 89 88 89 89 85 98 99 89

95th Percentile 94 92 100 97 90 - - 96

BP level

Normotensive untreateda 52 49 65 57 53 42 45 56

Hypertensive controlled 11 15 6 10 17 6 3 11

Hypertensive uncontrolled10 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 68 111 325 52 48 60 485

- No observations.
a Informants where considered hypertensive if their systolic blood pressure was140 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.

SBP,DBP and
blood pressure
level
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Table13.6c

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

Women aged 19 and over with valid blood pressure readings

Country/region Total

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 11.3 13.0 12.5 11.0 11.5

5th Percentile 58 56 54 56 52 53 58 56

10th Percentile 61 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 untreateda 60 68 72 67 44 68 64 65

Hypertensive controlled 11 7 8 9 18 9 17 10

Hypertensive uncontrolled12 13 8 10 17 11 8 11

Hypertensive untreated 17 12 12 14 21 11 10 14

Total with hypertension 40 32 28 33 56 32 36 35

Base (unweighted) 282 122 271 675 98 107 120 1000

a Informants where considered hypertensive if their systolic blood pressure was140 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.

SBP,DBP and
blood pressure
level
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Table13.6d

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

Women aged 19 and over with valid blood pressure readings

Country/region Total

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 11.2 11.6

5th Percentile 58 56 54 56 52 53 57 56

10th Percentile 61 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 untreateda 61 68 69 66 44 65 59 64

Hypertensive controlled 12 8 9 10 19 9 18 11

Hypertensive uncontrolled 11 13 8 10 16 15 9 11

Hypertensive untreated 17 11 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.
a Informants where considered hypertensive if their systolic blood pressure was140 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.

SBP,DBP and
blood pressure
level



LIDNS |VOL: 3 | CHAPTER13: BLOOD PRESSURE 57

Table13.7

Blood pressure levels in national surveys,adults,
by sex and country

Adults with valid blood pressure readings

Survey and country

LIDNS HSEb LIDNS SHSb

Englanda Scotlanda

19+ 16+ 19+ 16+

Men
Mean SBP (mmHg) 133 131 130 132

Mean DBP (mmHg) 74 74 73 75

Prevalence of hypertension (%)c 43 32 47 33

Women
Mean SBP (mmHg) 126 126 130 127

Mean DBP (mmHg) 73 73 76 74

Prevalence of hypertension (%)c 34 30 56 32

Base (unweighted)

Men 325 4108 52 1933

Women 675 5075 98 2538

a Age-standardised to the LIDNS age distribution.
b HSE: Health Survey for England 2003; SHS: Scottish Health Survey 2003.
c Hypertension defined as BP≥140/90 and/or on medication to lower blood

pressure.

Blood pressure level

Table13.9

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

Children with valid blood pressure readings

LIDNS England HSE 2001/02a LIDNS (all)b SHS 2003b

4-10 11-18 5-9 10-15 4-10 11-18 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 61 62 62 64 63 61

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

a 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.

Blood pressure level

Table13.8

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

Survey

LIDNS HSEa HSEa HSEa SHSa

65+ 65+ 65-74 75+ 65+

% % % % %

Men
Drug treatment rateb 56 50 51 49 51

Adequate control of BPc 49 d 48 33 44

Women
Drug treatment rateb 63 55 55 55 60

Adequate control of BPc 38 d 45 30 45

Base (unweighted)

Men with hypertension 109 604 370 234 182

Men on treatment for hypertension 61 304 189 115 93

Women with hypertension 205 804 397 407 239

Women on treatment for hypertension 130 442 218 224 143

a HSE: Health Survey for England 2003, SHS: Scottish Health Survey 2003.
b 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).

c Percentage on treatment with measured BP<140/90.
d Results not available for this age group.

Treatment and
control rates



BLA
NK PA

GE




