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Check the label on
packaged foods

Typical values (as sold) per 100g: 697kJ/ 167kcal
Choose foods lower
in fat, salt and sugars

Eat less often and
in small amounts

#Surreyinreview

Eatwell Guide

Use the Eatwell Guide to help you get a balance of healthier and more sustainable food.
It shows how much of what you eat overall should come from each food group.

Raisins 6‘\ i)
a sl {
k€1
: Potatoes

B

="
- | o

Chopped
tomatoes

Lentils

95, meat and other proteins

Water, lower fat
milk, sugar-free
drinks including
tea and coffee
all count.

Limit fruit juice
and/or smoothies
to a total of
150ml a day.

Oil & spreads

Choose unsaturated oils
and use in small amounts

Per day * 2000kcal T 2500kcal = ALL FOOD + ALL DRINKS

Source: Public Health England in association with the Welsh Govemment, Food Standards Scotland and the Food Standards Agency in Northem Irsland

© Crown copyright 2016
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T_DAY

Weekdays 6-9am and Saturdays 7-9am

Home  Episodes  Highlights

12/04/2017

#wondertalks

Podcasts

Stations ~ Schedules~ My Radio

Categories ~

‘ )) On Now : The World Tonight
LISTEN | 11/05/2017

Thought For The Day ~ Presenters  About  Contact Us

Last on
unao Wed 12 Apr 2017

Y 06:00 o

BBC RADIO 4

Episodes  Clips  Podcast  Vinein 1914

More episodes

PREVIOUS
11/04/2017

NEXT
13/04/2017

See all episodes from Today

Beware of cutting out specific food groups

My Favourite Painting

UNIVERSITY OF

SURREY

Stations~  Categories~  Schedules~ My Radid

What Makes Us Human

N Wed 12 Apr 2017
' 12:00

BBC RADIO 2

More episodes

PREVIOUS
United Airlines and
Winchester College

NEXT
Railway Trespass and


http://www.bbc.co.uk/5livesportsextra/programmes/schedules#on-now
http://www.bbc.co.uk/asiannetwork/programmes/schedules#on-now
http://www.bbc.co.uk/radioscotland/programmes/schedules#on-now
http://www.bbc.co.uk/radioulster/programmes/schedules#on-now
http://www.bbc.co.uk/radiowales/programmes/schedules#on-now
http://www.bbc.co.uk/radio/schedules
http://www.bbc.co.uk/radio/myradio/favourites
http://iplayerhelp.external.bbc.co.uk/radio/win_phone_app_closure
http://www.bbc.co.uk/programmes/b08p5lcd
http://www.bbc.co.uk/programmes/b006qj9z
http://www.bbc.co.uk/programmes/b006qj9z/episodes/player
http://www.bbc.co.uk/programmes/articles/ad3066f0-c52b-4edb-bc64-6210bea8e5fd
http://www.bbc.co.uk/programmes/profiles/14RsqbtHfglp93KlhL0hNX6/today-presenters
http://www.bbc.co.uk/programmes/b006qj9z/contact
http://www.bbc.co.uk/news/
http://www.bbc.co.uk/weather/

& UNIVERSITY OF

BB ﬂ Sign in News Sport Weather iPlayer TV Radio bSURREY

NEWS

Home UK Warld Business Politics Tech Science Health Education Entertain

Health

Dairy-free diets warning over risk to bone
health

#wondertalks

@ 12 April 2017 = Health f ¥ © [M <« Share

Prof Susan Lanham-New, head of nutritional sciences at the University of Surrey
and clinical advisor to the National Osteoporosis Society, said: "Diet in early
adulthood is so important because by the time we get into our late 20s it is too late

to reverse the damage caused by poor diet and nutrient deficiencies and the

opportunity to build strong bones has passed.”


http://www.bbc.co.uk/5livesportsextra/programmes/schedules#on-now
http://www.bbc.co.uk/asiannetwork/programmes/schedules#on-now
http://www.bbc.co.uk/radioscotland/programmes/schedules#on-now
http://www.bbc.co.uk/radioulster/programmes/schedules#on-now
http://www.bbc.co.uk/radiowales/programmes/schedules#on-now
http://www.bbc.co.uk/radio/schedules
http://www.bbc.co.uk/radio/myradio/favourites
http://iplayerhelp.external.bbc.co.uk/radio/win_phone_app_closure
http://www.bbc.co.uk/programmes/b08p5lcd
http://www.bbc.co.uk/programmes/b006qj9z
http://www.bbc.co.uk/programmes/b006qj9z/episodes/player
http://www.bbc.co.uk/programmes/articles/ad3066f0-c52b-4edb-bc64-6210bea8e5fd
http://www.bbc.co.uk/programmes/profiles/14RsqbtHfglp93KlhL0hNX6/today-presenters
http://www.bbc.co.uk/programmes/b006qj9z/contact
http://www.bbc.co.uk/news/
http://www.bbc.co.uk/weather/
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Vegan sources of Calcium SURREY

You can achieve a calcium rich diet on a vegan or vegetarian diet

Dairy alternatives e.g. milk, Fortified white bread
yoghurts and puddings

“—
Dark green leafy vegetables e.g. Fortified orange juice Fortified brealdfast cereals

Kale, broccoli, Brussel sprouts and watercress

#Surreyinreview



Veganism and Bone Health 33 SURREY

Knurick et al 2015

Young, non-obese adults consuming meat-based (n = 27), lacto-ovo vegetarian (n = 27), or vegan
(n = 28) diets for >1 year

24-hour diet recall, whole body DXA scan, 24-hour urine specimen, and fasting blood samples
collected

BMD was non-significantly lower in non-meat eaters in comparison to omnivores. Protein intake
was reduced ~30% in individuals consuming lacto-ovo and vegan diets as compared to those
consuming meat-based diets (68 + 24, 69 + 29, and 97 + 47 g/day respectively, p = 0.006)

Urinary pH was more alkaline in the lacto-ovo and vegan groups versus omnivores (6.5 + 0.4, 6.7
+ 0.4, and 6.2 + 0.4 respectively, p = 0.003), while calcium excretion was significantly higher in

omnivores compared to vegetarians (p = 0.045)

Data suggest that plant-based diets are not detrimental to bone in young adults

#Surreyinreview



Infants/children

0-1 525
1-3 350
4-6 450
7-10 550
Males
11-14 1000
oo 100
19-50 700
50+ 700
Females
11-14 800
oo 80
19-50 700
50+ 700
Pregnancy No increase

Lactation +550

~ UNIVERSITY OF

SURREY

Reference Nutrient

Intakes for Calcium
in the UK

Lower RNI -
40omg/d
(COMA, 1998)

US RDA (15-18yrs)
1200mg/d

Australia/NZ (16-18yr)
18oomg/d
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Sources of Dietary calcium

Sardines, tinned Portion, 100g

Curly kale Serving, 95g 143
Red kidney beans 3tbsp, 105g 75
Sesame seeds 1tbsp, 12g 80
Almonds 12 whole, 26g 62

Apricots 4 fruit, 160g

117
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Changes in bone mass during the life-cycle

Bone Mass

Attainment of PBM Consolidation Age Related Bone Loss
Men N
Women \
10 20 30 40 50 60 70

Age (yrs)

~ UNIVERSITY OF
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Bone mass % SURREY

All skeletal calcium acquired from diet

Bone mineralisation cannot occur without

presence of calcium in excess of that required for
homeostasis

Measurement of bone mass is an indicator of
calcium status and bone health

Bone mineral density (BMD) can be measured by
eg: DXA (dual-energy x-ray absorptiometry)
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% SURREY
Calcium studies — RCT’s in children and adolescents

Johnson et al 1992

— 3yr age 6-14yrs 1000mg Ca/d inc BMD
Lloyd et al 1993
— 18mo age11.9yr  500mg/d inc BMD
inc BMC
Nowson et al 1997
— 2yr 10-17yr 1200mg/d inc BMD

(postmenarcheal girls only)
Bonjour et al 1997

— 1yr 6-9yr 850mg/d inc BMD
Cadogan et al 1997
— 18mo  1lyr 1pt milk inc BMD

inc BMC
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% SURREY
Calcium supplementation in post-menopausal women

Meta-analysis (Tang et al, Lancet 2007) of 29 RCT’s
— Ca with or without vitamin D effective in
preventing bone loss and fracture

— Risk reduction greatest in
e Elderly

Institutionalised

Low body weight
Low-Ca diet

Higher baseline risk
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Calcium acting as a threshold nutrient?
— Below threshold, bone mass is function of intake
— Above it, increased Ca intake has no further effect?

Should supplementation be targeted at those with low intakes?



Importance of Physical Activity to Bone Health 5 SURREY

Wolff — 1869

“Bone accommodates the forces applied to it by altering its
amount and distribution of mass”

Frost - 1987
Concept refined to a general theory of bone mass regulation
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Impact of Exercise on Bone Health -1 e

Age Group Author Publication Effect (+ve)

Children Slemenda etal | JBMR N
1992;7:93

Young Women | Recker et al JAMA N
1992;17:2403-2408

Pre menopausal | Jonsson et al Bone \
1992;13:191-195

Post Prince et al NEJM \

Menopausal 1991;325:1189-195

Elderly Cooper et al BMJ \
1988;297:1443-446

Physical activity & bone health throughout the lifecycle
1. General Population
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Impact of Exercise on Bone Health - 2 SLIREES

Sport Author Publication Effect (+ve)

Tennis Players Jones et al JBJS N
1977;59A:204-208

Skaters Slemenda etal |BM N
1993;20:125-132

Rowers Wolman et al Ann Rheum Dis N
1991;50:487-489

Power Athletes | Bennell et al Bone N
1997,;20:477-484

Volleyball Players | Alfredson etal | CTI N
1997;60:338-342

Physical activity & bone health throughout the lifecycle
2. Specific Sports Groups



Man has the stomach, but not the legs, for Mars

TIIE FIRST person to walk on
Mars would hreak a leg, re-
search published today reveals.

Although there are still sev-
eral technical problems to be
solved hefore anyone visits the
Red Planet, keeping space trav-
ellers fit enough during the

—

BY JEREMY LAURANCE
Health Editor

voyage to take that first step
could he one of the trickiest.
The trouble lies with the
skeleton and its capacity to
withstand a two fo three-year

. journey in zero gravity. When

hones are left unused - not
hearing any weight - they leak
calcium and weaken,

When the fravellers to Mars

step out of the spacecraft, like
stooped elderly women with
osteoporosis, they will be at
high risk of fractures. A study
published in The Lancet, of 15
Russian cosmonauts on the
space station Mir, found all had
sulfered bone loss from their
legs. In those who spent longest
inspace - sixmonths - the loss-
es ranged up to 23 per cent.
One cosmonaut had bones
that were similar to those of

Sunday Times 15" January 2001

paraplegics. Yet the one who
had made the most space
“walks” - and had spent
longest in space - showed no
hone loss at all.

The researchers from St
Etienne University in France
found the arms of the cosmo-
nauts were unaffected - possi-
bly because they had taken the
role of the legs. In space, cos-
monauts don’t walk - they pull
themselves along.

The findings show in-flight
exercises to keep the legs in
peak condition donot work. And
once the cosmonauts returned
to Earth, their bones improved
but were still significantly
weaker six months later than
hefore their mission.

Michael Holick, of Boston
University, Massachusetts,

says in The Lancet the problem .

could “substantially affect plans

for long distance space travel”, L.

@M UNIVERSITY OF

" SURREY

My LEq'—FO(l MAN.;(IND‘

ONE SMALL STEF FoR
MAN, ONE G\ANT Mﬂj}

Physical Inactivity = Bone Loss!
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Bone mass in calcium-replete postmenopausal women

« 2 year exercise intervention with calcium
supplementation.

« Total of 126 POM women studied (mean age 60y)
« Strength (loading), fithess or non-exercise control
« 3 sets of the same 9 exercises, 3x week

« Strength group progressively increased their load
throughout the study

 Significant effect of the strength program at the total (0.9
+/- 2.6%, P<0.05) and intertrochanter site (1.1 +/1 3.0%,
P<0.01)

Kerr et al. J Bone Miner Res 2001;16:175-181)



Physical activity and high calcium intake
have an additive effect on bone health

1505 | . / HIGHCC
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Kerr et al J Bone Miner Res 2001:16:175-181
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Female Athletic Triad

Amenorrhoea

8

Osteoporosis L ) Anorexia

American College of Sports Medicine. Position stand on the
female athletic triad. Medicine & Science in Sport and Exercise
1997:29:i-iX.



National
Osteoporosis
Society

Advice on bone health for
young women athletes and
dancers, their coaches

and teachers

UNIVERSITY OF
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IMPACT OF EXERCISE ON BONE HEALTH

Detrimental Effects in Amenorrhoeic Athletes

Lumbar Spine (g/cm?) Radius (g/cm?)

200

180+ e

160

140

120

100

Cyclic Amenorrhoeic

Cyclic Amenorrhoeic

Reference: Marcus R et al. Ann Int Med 1985:;102:158-163.
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Bone remodelling

Resorption

Resorption S Reversal 1 — Osteoclasts break down
| bone creating a
resorption cavity

Formation

Resting F i — Osteoblasts make new
bone matrix which is then

mineralised, filling the

remodelling space

| Enables bone to

— adapt to mechanical loading
— repair damage
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RESULTS I - pescriptive data (mean, sD)

GYM CON P-value
(n43) (n52) | (ANOVA)

AGE at baseline 11.3231| 11.3[1.9]1 [nsS
(years)

HT: at baseline (m) | 1.36 [0.1] | 1.48 [0.1] |0.001

1-yr increase (%) 3.9 3.4 ns
WT: at baseline (m) | 31.7 [8.41 | 41.0 [11.1] |0.001

1-yr increase (%) 12.6 11.3 ns
BODY fat (%) 6.8 261 | 18.3[8.47 |0.001
AGE at menarche 14.1 12.7 0.003

(years) [1.4](n9) | [1.0](n22)

£ UNIVERSITY OF

" SURREY



Parental influence on bone growth
In gymnasts and controls

Gymnasts

(n45)

Controls P value
(n52)

Birth Weight (g) 3100 [524°

Mother’s Height (m) 1.59

3358 [562] 0.03

Father’s Height (m) 1.76
Target Height (m) 1.74

Mother’s Age of 13.3
Menarche (Yrs)

0.04] 1.65 [0.06] 0.001
0.07] 1.80 [0.06] 0.007
0.04] 1.79 [0.04] 0.001
0.9] 12.7 [1.4] 0.05

UNIVERSITY OF

SURREY
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RESULTS VI TB BMC by maturity (MeaN, sem) 5 SURREY

2800 A
» Adjusted
for ht, wt 2400 -

**p <0.01
***n <0.001

2000 +

1600 -

TB BMC (g)

1200 -

800 — T Nurmi-Lawton et
4 08 2 10123 al. JBMR 2004;
Biological age 19: 314-322
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Jumping improves hip and lumbar spine bone mass in

children

Investigation of high impact
jumping on BMD.

89 boys and girls (6-9 yrs)
7 month exercise programme

During school week, 3x week
100, 2-footed jumps off 61cm boxes

Jumpers had higher BMD
& BA (3.1-4.5%)

Fuchs et al J Bone Miner Res 2001:16:148-156
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Preserving bone mass in non-weight bearing sports

» Effects of a Ca-rich pre-exercise meal on biomarkers of
calcium homeostasis in competitive female cyclists:
randomised cross-over trial

« Using cross-over design — 32 well trained cyclists
completed 90mins cycling trials — separated by one day

« High Ca — dairy based meal provided vs. placebo

* Reduction seen in PTH and marker of bone resorpton

Haakonssen et al. PLOS One 2015, May issue
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Milk supplementation and 3 SURREY

postmenopausal bone loss

200 postmenopausal Chinese women consuming a habitual Ca
intake of <so0mg/d

Supplementation with 50g milk powder (8oomg Ca/d) for 24
months

Bone loss at total hip, spine and total body significantly reduced in
milk group
PTH lower and 25(OH)D higher in milk group

Reference: Lau et al J Bone Miner Res 2001;16:1704-1709
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Effect of Milk & Milk Products 7 SURREY
on Bone Health

o Diets that are low in Ca are nutritionally poor in
other respects

. Barger-Lux et al (1992) Clin & Applied Nutr 1992;2:39-44

n Supplementation with milk improves the nutritional
guality of the diet of post-menopausal women to a
greater extent that Ca alone

. Devine et al (1996) Am J Clin Nutr 64:731-737
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Bone ‘dissolving’ foods:
Parmesan cheese  34.1

Turkey Breast 9.9
Spaghetti noodles 6.5
Milk chocolate 2.4

Bone ‘sparing’ foods:
Oranges 2.7
Tomatoes -3.1
Bananas -5.9
Spinach -14.1

Acid etched holes in osteoporotic
bone?

Fox D. Hard Cheese. New Scientist 2001;2329:42-45
New et al. Hold the soda. New Scientist 2002;2330:54-55.



Potential Renal Acid Loads
(PRAL) of Foods

Food Group PRAL
Cheese with high protein content 23.6
Meat & meat products 9.5
Bread 3.5
Milk & non-cheese products 1.0
Vegetables -2.8
Fruits -3.1

Remer & Manz J Am Diet Assoc 1994:95:791-797
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Why is vitamin D so important? 3 SURREY

Vitamin D is absolutely critical to health

Children Rickets
Adults Osteomalacia; osteoporosis

Heart Disease
Diabetes

Cancer

TB

The Common Cold!

British Winter is a huge challenge for vitamin D health!

#Surreyinreview
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Why is vitamin D so important? 3 SURREY

New meta-analysis linking low vitamin D status to the common cold

The Telegraph HOME  NEWS The Independent 16/02/17

Science Lifestyle » Health & Families » Health News
= Vitamin D supplements 'the key to
Daily vitamin D dose would beating colds and flu', study finds
prevent millions of colds New research finds taking on additional nutrients protects against acute respiratory infections

24 Ella Pickover | Thursday 16 February 2017 07:34 GMT | (2 Click to follow
o Q @ m Commen ts Indy Lifestyle Onlin¢

Prostate &
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Vitamin D SRS

Innovations — Public health policy

ity GOV.UK

Q Departments Worldwide How governmentworks Getinvolved

Publications Consultations Statistics Announcements

M Health
Scientific Advisory Committee on Nutrition e ‘Q

The Scientific Advisory Committee on Nutrition (SACN) advises Public Health England and
other government agencies and departments on nutrition and related health issues.

wl

SACN advises on:

Contents SACN advises on:

- Membership

- SACN meetings nutrient content of individual foods, and on diet as a whole including the
- Subgroup on g definition of a balanced diet, and the nutritional status of people

“
‘4

Nutrition nutritional status of people in the UK and how it may be monitored

- Vitamin D Work nutritional issues which affect wider public health policy issues including

- Military Energy DRVs Working Group conditions where nutritional status is one of a number of risk factors (eg ¢ .

cardiovascular disease, cancer, osteoporosis and/or obesity) '
nutrition of vulnerable groups (eg infants and the elderly) and health
inequality issues

- Fats Working Group
- Archived Groups
- News

- Reports research reauirements for the above

#Surreyinreview
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Public Health ~ UNIVERSITY OF

erond " UK Vitamin D Reports SURREY

Remit and Focus

D.FINES

2016 e

2007

Update on Vitamin D SACN

Full Risk
Assessment on
Vitamin D

s

Position statement by the
Scientific Advisory
Committee on Nutrition

2007

NEW P_ublic Health England’s New
VITAMIN D Vitamin D Recommended

Intakes was published on 215t
REQUIREMENTS July 2016

Spring 2016

#Surreyinreview
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Innovations — Public health policy

Age group DRI NEW RNI

(Institute of Medicine, 2010) (Department of Health, 1991)

0-6 months 15 ug (600 1U) 8.5 ug (340 10)
7mo -3y 15 ug (600 IU) 7 ug (280 1U)

4 - 50 years 15 ug (600 IU)

51 - 64 years 15 ug (600 IU)

65 — 70 years 20 ug (8oo IU) 10 ug (400 IU)

71 + years 25 ug (1000 IU) 10 ug (400 IU)
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Sources of vitamin D SURREY

Salmon
302=794 |U

Fortified cereal

1cup =120 IU

/

You can buy vitamin D supplements
in all chemists and supermarkets

#Surreyinreview
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Sources of vitamin D SURREY

P

w—ws\\_-
{1177
o\

YES - but the
content is not as
high as in other
foods.

TIP — put your \

Can You Really
Get VitaminD

mushrooms in
the sun!

from
| Mushrooms?

The Healthy Home

Economist ©

#Surreyinreview
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— D-FINES Stud%SAfided) ?

Aim: ' Outcome: Impact:

" Effect of diet and Extensive vitamin D = Informed DoH, PHE;
‘ sunlight on vitamin  { issues in white Led to new

' D status. . Caucasian and South E significant funding
from BBSRC.

| Asian populations.

Vitamin D

novations

4

#28 FOOD
} STANDARDS MANCHESTER
& AGENCY EST

UNIVERSITY OF

SURREY
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W,

Vitamin D 9 SURREY

Innovations — D2 v D3 Study (£0.75M, BBSRC DRINC I)

Vitamin D,

Aim: Impact:

Does i.t matter if you Key information for DoH, PHE and the food
give vitamin D2 industry...

(plant source) or
vitamin D3 (animal
sources)?

Led to exciting bid for further significant funding
from BBSRC DRINC II.

Vitamin Dy

HO™

Outcome:
Vitamin D3 was 50%
better at raising
vitamin D levels in

white Caucasian and 2 .
South Asian | ; v @ NN
populations. e BN

DRINC - DIET AND HEALTH
RESEARCH INDUSTRY CLUB
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Application BBSRC DRINCII (£0.85M) NOT FUNDED 3 SURREY
The D-rormiSBI Study

Vitamin D Fortification of Staple Foods: A Systems Biology Approach to

UNIVERSITY OF

Improving Vitamin D Status in the UK population ¥ SURREY
e
Bread & Dairy Vitamin D Fortification including Chapatti Flour ..}4
Newcastle
Caucasian, South Asian & Black African-Caribbean populations University

MAN (“H]EHIER

Campden BRI o

Systems Biology Approach — Gene Expression & Epigenetics

Cost-effectiveness Analysis of Vitamin D Fortification

UNIVERSITY W
Detailed Dissemination of Vitamin D Fortification Strategies w
B ”‘.‘ BRITISH
7N - . .
#3BBoRC Fmi'e Pl

DRINC - DIET AND HEALTH
RESEARCH INDUSTRY CLUB

#Surreyinreview
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Vitamin D SRR,

Innovations — HM Submarines (£0.5M)

Aim: Impact: F

To provide evidence of ]| change MoD Policy. Report
the nutritional issues

. 1€ currently with
in the heglth of British Surgeon General. Strong Impact
Sub-Mariners. Focus Case for REF 2020.

on vitamin D.

MINISTRY OF DEFENCE
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Stress fractures (SF)
are a problem
during military
training

— High impact repetitive
physical activity

— Intense activity over short
time period

© Crown Copyright



Vitamin D

Innovations — Royal Marines Commando (£1.2M)

Aim: Impact:

To un.dertake . Will change MoD Policy - all
vitamin D British Military Personnel will
supple;mentatlon be offered vitamin D if proves
study in 5000 RM successful. Strong Impact Case
Marines for stress for REF 2020.

fracture prevention.

UNIVERSITY OF

SURREY
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Sodium

~___LINIVERSITY OF

high intakes” SURREY

o !

Practical
advice

1 ]
|

 Encourage
adherence to
salt reduction
targets
 Achieve
‘balance’
(potassium,
bicarbonate,
calcium)
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How important good nutrition is to health! —

Health

Forget five a day, eat 10 portions of fruit BpEE o

and veg to cut risk of early death NEWS z;t;it and veg: For a longer life eat 10-a-

Scientists say even just 2.5 portions daily can lower chance of heart disease, By James Gallagher

stroke, cancer and premature death Health and science reporter, BBC News

Eating loads of fruit and vegetables - 10 portions a day - may give us longer
lives, say researchers.

The study, by Imperial College London, calculated such eating habits could prevent
7.8 million premature deaths each year.
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