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In the past fifty years, the UK diet has
changed substantially1 while physical
activity has decreased, resulting in a rapid
increase in overweight and obesity. These
changes have coincided with increases in
the incidence of many chronic diseases

such as non-insulin dependent diabetes
mellitus (NIDDM), some cancers, osteo-
porosis and bowel disease. Many dietary
components have a role in both preven-
tion and management of these diseases
(Table 1). Evidence for the role of diet
and physical activity in the aetiology of
chronic disease relies principally on 
the consistency of epidemiological data
supported by evidence of mechanisms
and some intervention studies. The
World Health Organization recently
summarised the evidence for relation-
ships between diet and physical activity
and the development of chronic diseases
(Table 2).2

Cardiovascular disease

Fats

High serum concentrations of cholesterol,
particularly low-density lipoprotein
(LDL) cholesterol and low levels of
high-density lipoprotein (HDL) choles-
terol, predict coronary heart disease 
mortality. The use of statins to lower LDL
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problems

• Nutrients associated with increased risk of chronic disease

Nutrient Food sources

Fat Fried foods, pastries, cakes, crisps, rich sauces

Saturated fatty acids High fat dairy foods, processed meats

Trans fatty acids Biscuits, cakes, pastries, hard margarines

Sugar Sweetened drinks, confectionery, biscuits

Sodium Processed foods, savoury snacks

• Nutrients associated with decreased risk of chronic disease

Nutrient Food sources

Mono-unsaturated fatty acids Olive oil, rape seed oil, nuts, avocados

n-6 polyunsaturated fatty acids Sunflower and corn oils, margarines

n-3 polyunsaturated fatty acids Oily fish,* rape seed oil, leafy vegetables

Fibre Wholegrain cereals, vegetables, beans, pulses

Vitamin C Citrus fruits and juices, potatoes

Folic acid Fortified cereals, leafy vegetables, orange juice, liver

Vitamin E Wholegrain cereals, fortified margarines, vegetable oils

Vitamin D Fish oils, fortified margarines, liver

Calcium Milk, cheese, yogurt, wholegrain cereals, soya

Potassium Fruits, vegetables

* Mackerel, herring, salmon, sardines, pilchards, trout and fresh (but not canned) tuna.

Table 1. Food sources of nutrients associated with chronic disease risk in the UK
diet.



cholesterol reduces cardiovascular events
in subjects with and without preceding
cardiovascular disease.3 Dietary fat com-
position is more important than dietary
cholesterol in influencing serum choles-
terol levels. Saturated fatty acids increase
and n-6 polyunsaturates reduce both
blood cholesterol levels and cardio-
vascular risk. Monounsaturates appear
neutral; substituting them for saturates
reduces blood cholesterol. Long-chain
n-3 polyunsaturated fatty acids in fish oils
have a protective effect, probably related
to antithrombotic and anti-arrhythmic
properties. Trans fatty acids increase LDL
cholesterol and decrease HDL cholesterol,
increasing cardiovascular risk.4

Advice to change dietary fat and 
cholesterol intake in healthy subjects
produces a small but potentially impor-
tant reduction in cardiovascular risk in
trials lasting longer than two years5

even though compliance may be poor. In 
secondary prevention, advice to increase
oily fish intake reduced case fatality from
second heart attacks,6 and a diet high in
alpha-linolenic acid (a medium chain
n-3 polyunsaturated fatty acid), fruit and

vegetables reduced second cardiac events
compared with a conventional low fat
diet after four years.7

Fruits, vegetables, cereals and fibre

There is an inverse association between
fruit and vegetable or wholegrain cereal
consumption and cardiovascular risk.
Heart disease risk is about 15% lower at
the 90th centile than at the 10th centile 
of fruit and vegetable consumption.8

Several secondary prevention trials
found no effect of antioxidant supp-
lements (vitamins E and C and beta-
carotene) on coronary events or overall
mortality.9 Vegetables are also good
sources of folic acid – elevated plasma
homocysteine levels (a marker of low
folate intake) independently predict 
cardiovascular risk. A meta-analysis of
prospective studies found lower cardio-
vascular disease risk with lower homo-
cysteine levels10 while treatment with
folate and other B vitamins was found 
to reduce restenosis after coronary
angioplasty.11 Dietary fibre from fruit
and vegetables could also contribute to

the effect. There is insufficient evidence
that other plant constituents such as
flavonoids in soy products and fruits and
vegetables have protective effects.

Salt and alcohol

Both decreasing dietary sodium intake
and increasing fruit and vegetable con-
sumption, together with less high fat
dairy products, independently and 
additively decrease blood pressure by up
to 11 mmHg.12 Dietary salt is mostly
derived from processed foods such as
bread, ready meals and savoury snacks.
Moderate alcohol consumption probably
confers some protection against cardio-
vascular disease, though high alcohol
intake increases the risk of stroke as well
as liver disease and social problems.

Physical activity

Physical activity increases HDL choles-
terol, lowers blood pressure, improves
glucose tolerance and reduces blood
coagulation and platelet aggregation. It
has a major role to play in primary and
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Nutritional factor Cardiovascular disease Obesity and NIDDM Cancers Osteoporosis

Energy-dense foods Convincing increase
Saturated fats Convincing increase Probable increase
Monounsaturated fats Probable decrease
Trans fats Convincing increase

n-6 fatty acids Convincing decrease

Fish oils Convincing decrease

Other n-3 fatty acids Probable decrease

Fibre Convincing decrease Probable decrease

Whole-grain cereals Probable decrease

Sweetened drinks Probable increase

Preserved meat Probable increase1

Vitamin D Convincing decrease

Sodium Convincing increase

Potassium Convincing decrease

Calcium Convincing decrease

Fruits and vegetables Convincing decrease Probable decrease Probable decrease2

Alcohol:
high intake Convincing increase3 Convincing increase4

low to moderate intake Convincing decrease
Physical activity Convincing decrease Convincing decrease Convincing decrease3 Convincing decrease

1colorectal cancer, 2oesophageal, stomach and colorectal cancer, 3stroke, 4oropharyngeal, oesophageal, liver and breast cancer.
NIDDM = non-insulin dependent diabetes mellitus.

Table 2. Associations between diet and physical activity and chronic diseases (adapted from Ref 2).



secondary prevention of cardiovascular
disease.4

Obesity and NIDDM

Ready access to ‘energy dense’ foods
(high in fat and added sugar and low in
starch and fibre) can contribute to higher
energy intake, particularly with a seden-
tary lifestyle. The risk of NIDDM
increases rapidly with increasing over-
weight above body mass index (BMI) of
30 kg/m2. Weight loss and physical
activity in overweight subjects with
impaired glucose tolerance markedly
reduced incidence of type 2 diabetes after
three years.13

Managing weight loss

Weight management programmes
should aim for slow weight loss through
changes in diet which can be maintained
for years. Weight loss of 10 kg or around
10% of initial body weight leads to sub-
stantial improvements in risk factors.14 A
reduction in energy intake of 20–25% or
about 2.5 MJ (600 kcal), per day by
reducing intake of high saturated fat,
high added sugar foods and drinks and
increasing intake of wholegrain cereals,
fruits and vegetables should lead to
weight loss of about 0.5 kg per week.
Many patients find it easier to adhere to
dietary advice if it is delivered with
behaviour therapy and/or group sup-
port. A gradual increase in physical
activity improves risk factors as well as
helping to maintain weight loss.

Cancer

Nutritional factors influence risk of sev-
eral cancers.1,15 Overweight increases risk
of hormone-sensitive cancers such as
postmenopausal breast cancer and
endometrial cancer. By contrast, physical
activity lowers risk of breast16 and col-
orectal cancers.17 High consumption of
preserved meats and low consumption of
fruits and vegetables are associated with
greater risk of colorectal cancer, while
high alcohol intake increases risk of liver
and breast cancers and, especially in
combination with smoking, cancers of
the upper gastrointestinal tract.

The possibility that antioxidant vita-
mins could reduce cancer risk has not
been supported by two major interven-
tion studies of supplements of vitamin E,
beta-carotene and retinol. These studies
either failed to show clear-cut benefits in
prevention of lung cancer or other can-
cers in smokers or demonstrated an
adverse effect.18,19 The Medical Research
Council Heart Protection trial also found
no effect of antioxidant vitamin supple-
mentation on cancer incidence.9

Osteoporosis

Osteoporotic fractures are a major cause
of morbidity in older people, particularly
women. Many factors contribute to the
risk of fracture: smoking and alcohol
consumption increase the risk while
weight-bearing physical activity has a
protective effect.20 Populations with low

calcium intake typically have low frac-
ture rates. Calcium supplementation in
Western populations can help to prevent
postmenopausal bone loss, though there
is limited evidence that this reduces risk
of fracture.21

Vitamin D increases calcium absorp-
tion from the gut. In younger adults most
vitamin D is derived from the action of
sunlight on the skin, but dietary sources
are important in those who have low sun-
light exposure, such as the housebound
elderly, in whom supplements (10 µg
daily) may be beneficial in preventing
fracture.22

Bowel diseases (Table 3)

Acute diarrhoea

Food poisoning, other infection or
antibiotic use can result in considerable
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Condition Aetiology Management

Acute diarrhoea Food poisoning Oral rehydration solutions
Gut infection Probiotics
Antibiotics

Dysphagia Neuromuscular Maintain weight
Stricture PEG tube

GORD Obesity Avoid overweight
Increased intra-abdominal pressure Avoid constipation
Reduced lower oesophageal 
sphincter pressure

Peptic ulcer Helicobacter pylori Antibiotics
NSAIDs Avoid NSAIDs

Coeliac Genetically-determined immune- Avoid wheat, barley, rye
mediated reaction to gluten Correct iron and folate deficiencies

Observe bone health

IBD Abnormal mucosal response to UC: no role for diet
(UC & Crohn’s) commensal flora Crohn’s: maintain appetite and 

Unknown mechanisms weight
Correct micronutrient deficiency 
Pouchitis: probiotics

Constipation Multiple causes High NSP (fibre) diet

Diverticular ‘Western’ style diet and other Wheat bran or bulk laxatives
disease factors

Irritable bowel Probably several disorders If constipation predominant, try 
Abnormal motor sensitivity of gut high NSP/bulk laxatives

Food intolerance Immune-mediated response to Avoidance of specific food (after 
dietary antigens or deficient PCDBFC)
enzymes

GORD = gastro-oesophageal reflux disease, IBD = inflammatory bowel disease, NSAID = non-steroidal
anti-inflammatory drug NSP = non-starch polysaccharide, PCDBFC = placebo-controlled, double- blind
food challenge, PEG = polyethylene glycol, UC = ulcerative colitis.

Table 3. Diet and bowel health.



salt and water losses.23 Oral rehydration
solutions are the mainstay of treatment.
Probiotics may reduce both the duration
and severity of acute attacks of diarrhoea
in children24 and help prevent antibiotic
associated diarrhoea in adults.25

Gastro-oesophageal reflux disease

Obesity is a major contributor to
gastro-oesophageal reflux disease; weight
reduction is essential for effective man-
agement. Other dietary measures have
not been subject to good clinical trials.

Gallstones

Obesity increases risk of gallstones.

Coeliac disease

Coeliac disease can be entirely relieved by
diet. Jejunal biopsy is essential to confirm
the diagnosis since dietary change must
be lifelong – a skilled dietitian is neces-
sary to supervise this. The key to manage-
ment is a gluten-free diet which excludes
wheat, barley and rye. Oats, rice, maize,
buckwheat, millet, sorghum and quinoa
are tolerated. A gluten-free diet with
around 1 g calcium daily reduces the like-
lihood of complications (iron and folate
deficiency, osteomalacia/osteoporosis,

dermatitis herpetiformis, non-Hodgkin’s
lymphoma).26,27

Food intolerance

Food intolerance encompasses food
allergy (an acute immunoglobulin E
mediated response to allergens in foods
such as peanuts) as well as physiological
intolerances, for example lactose defi-
ciency, and ill defined non-immune
mediated symptoms in conditions such
as intolerance to dairy products, fish etc.
Using double-blind, placebo-controlled
food challenge, the prevalence of food
intolerance is 1-2% of the population,
although 20% say they are intolerant of a
particular food. Management, by dietary
exclusion should not be undertaken
without good evidence, especially in the
young.28

Constipation

Increasing intake of non-starch polysac-
charides (NSP) or dietary fibre can be
helpful. An increase of 6–7 g/day
(average NSP intake in the UK is
12–14 g/day) can be achieved by
increasing bread intake and changing to
wholemeal, eating a whole-wheat break-
fast cereal, increasing fruit and vegetable
intake or by bulk laxatives.

Diverticular disease

Lack of dietary fibre may contribute to the
aetiology. Wheat bran may aggravate
flatus production, feelings of abdominal
distension and incomplete rectal emp-
tying, but dietary change should always be
tried first to manage the less severe and
uncomplicated forms of the condition.

Inflammatory bowel disease
(ulcerative colitis and Crohn’s
disease)

Diet is not thought to play any part in the
aetiology of inflammatory bowel disease
but has an important role in management
of Crohn’s disease. Anorexia, malabsorp-
tion and bleeding can lead to weight 
loss and anaemia due to iron, folate or 
vitamin B12 deficiency, osteomalacia and
micronutrient deficiency. Probiotics may
be helpful in pouchitis.29

Conclusions

Nutrition plays a major role in the causa-
tion and progression of many common
medical conditions and is an important
part of the strategies for both prevention
and management. Physicians should be
aware of the potential for non-pharma-
cological interventions in the therapeutic
armoury.

References

1 COMA. Nutritional Aspects of the
Development of Cancer. London: The
Stationery Office, 1998 (i).

2 World Health Organization. Diet, Nutrition
and the Prevention of Chronic Diseases.
Technical Report Series no 916. Geneva:
WHO, 2003.

3 Shepherd J, Cobbe SM, Ford I, Isles CG et al.
Prevention of coronary heart disease with
pravastatin in men with hypercholes-
terolemia. West of Scotland Coronary
Prevention Study Group. N Engl J Med
1995;333:1301–7.

4 COMA. Nutritional Aspects of Cardio-
vascular Disease. London: The Stationery
Office, 1994.

5 Hooper L, Summerbell CD, Higgins JPT,
Thompson RL et al. Reduced or modified
dietary fat for preventing cardiovascular
disease. Cochrane Database Syst Rev, issue
no. 2, 2004.

6 Burr ML, Fehily AM, Gilbert JF, Rogers S
et al. Effects of changes in fat, fish, and fibre

Clinical Medicine Vol 4 No 5 September/October 2004 403

CME Nutrition

Lifelong exposure to environmental influences, including diet and physical
activity, is an important determinant with genetic background of susceptibility to
common medical conditions in the UK

Diet, nutrition and physical activity are modifiable factors influencing the
development and progression of cardiovascular disease, cancer and other
common health problems

The diet, nutrition and physical activity goals for prevention of different diseases
are essentially the same

Diets that are not energy dense, with plenty of vegetables, fruit and wholegrains,
regular fish, modest amounts of meat and dairy and little salt, combined with
regular physical activity are likely to reduce risk of cardiovascular disease,
obesity and related conditions, some cancers, bone disease and some common
bowel complaints

Diet and nutrition should contribute to secondary prevention and management of
cardiovascular disease, osteoporosis and fracture

Key Points

KEY WORDS: bowel disease, cancer, cardiovascular disease, diet, osteoporosis,
physical activity



intakes on death and myocardial reinfarc-
tion: diet and reinfarction trial (DART).
Lancet 1989;ii:757–61.

7 de Lorgeril M, Salen P, Martin JL, Monjaud
I et al. Mediterranean diet, traditional risk
factors, and the rate of cardiovascular com-
plications after myocardial infarction: final
report of the Lyon Diet Heart Study.
Circulation 1999;99:779–85.

8 Law MR, Morris JK. By how much does
fruit and vegetable consumption reduce the
risk of ischaemic heart disease? Eur J Clin
Nutr 1998;52:549–56.

9 Heart Protection Study Collaborative
Group. MRC/BHF Heart Protection Study
of antioxidant vitamin supplementation in
20,536 high-risk individuals: a randomised
placebo-controlled trial. Lancet 2002;360:
23–33.

10 Wald DS, Law M, Morris JK. Homocysteine
and cardiovascular disease: evidence on
causality from a meta-analysis. BMJ
2002;325:1202.

11 Schnyder G, Roffi M, Pin R, Flammer Y et
al. Decreased rate of coronary restenosis
after lowering of plasma homocysteine
levels. N Engl J Med 2001;345:1593–600.

12 Sacks FM, Svetkey LP, Vollmer WM, Appel
LJ et al. Effects on blood pressure of reduced
dietary sodium and the Dietary Approaches
to Stop Hypertension (DASH) diet.
DASH-Sodium Collaborative Research
Group. N Engl J Med 2001;344:3–10.

13 Lindstrom J, Eriksson JG, Valle TT, Aunola
S et al. Prevention of diabetes mellitus in
subjects with impaired glucose tolerance in
the Finnish diabetes prevention study:
results from a randomized clinical trial. J
Am Soc Nephrol 2003;14(Suppl 2):S108–13.

14 Pasanisi F, Contaldo F, de Simone G,
Mancini M. Benefits of sustained moderate
weight loss in obesity. Review. Nutr Metab
Cardiovasc Dis 2001;11:401–6.

15 World Cancer Research Fund. Food,
Nutrition and the Prevention of Cancer: a
Global Perspective. Washington: World
Cancer Research Fund/American Institute
for Cancer Research, 1997.

16 McTiernan A, Kooperberg C, White E,
Wilcox S et al; Women’s Health Initiative
Cohort Study. Recreational physical activity
and the risk of breast cancer in post-
menopausal women: the Women’s Health
Initiative Cohort Study. JAMA 2003;290:
1331–6.

17 Lee IM. Physical activity and cancer preven-
tion – data from epidemiologic studies.
Review. Med Sci Sports Exerc 2003;35:
1823–7.

18 Albanes D, Heinonen OP, Taylor PR,
Virtamo J et al. Alpha-Tocopherol and
beta-carotene supplements and lung cancer
incidence in the alpha-tocopherol, beta-
carotene cancer prevention study: effects of
base-line characteristics and study compli-
ance. J Natl Cancer Inst 1996;88:1560–70.

19 Omenn GS, Goodman GE, Thornquist MD,
Balmes J et al. Effects of a combination of
beta carotene and vitamin A on lung cancer
and cardiovascular disease. N Engl J Med
1996;334:1150–5.

20 COMA. Nutrition and Bone Health.
London: The Stationery Office, 1998(ii).

21 Shea B, Wells G, Cranney A, Zytaruk N et al;
Osteoporosis Methodology Group and The
Osteoporosis Research Advisory Group.
Meta-analysis of therapies for post-
menopausal osteoporosis. VII. Meta-
analysis of calcium supplementation for the
prevention of postmenopausal osteo-
porosis. Review. Endocr Rev 2002;23:552–9.

22 Papadimitropoulos E, Wells G, Shea B,
Gillespie W et al; Osteoporosis Method-
ology Group and The Osteoporosis
Research Advisory Group. Meta-analyses of
therapies for postmenopausal osteoporosis.

VIII: Meta-analysis of the efficacy of vit-
amin D treatment in preventing osteo-
porosis in postmenopausal women. Review.
Endocr Rev 2002;23:560–9.

23 Cummings JH. Nutritional management of
diseases of the gut. In: Garrow JS, James WP,
Ralph A (eds). Human Nutrition and
Dietetics. London: Churchill Livingstone,
2000:547–73.

24 Van Niel CW, Feudtner C, Garrison MM,
Christakis DA. Lactobacillus therapy for
acute infectious diarrhea in children: a
meta-analysis. Pediatrics 2002;109:678–84.

25 D’Souza A, Rajkumar C, Cooke J, Bulpitt
CJ. Probiotics in prevention of antibiotic
associated diarrhoea: meta-analysis. Review.
BMJ 2002;324:1361.

26 Green PH, Jabri B. Coeliac disease. Review.
Lancet 2003;362:383–91.

27 Corrao G, Corazza GR, Bagnardi V, Brusco
G et al; Club del Tenue Study Group.
Mortality in patients with coeliac disease
and their relatives: a cohort study. Lancet
2001;358:356–61.

28 Pastorello EA et al. Study of Nutritional
Factors in Food Allergies and Food
Intolerances. (EUR 16893) Luxembourg:
Office for Official Publications of the
European Communities, 1997.

29 Hart AL, Stagg AJ, Kamm MA. Use of pro-
biotics in the treatment of inflammatory
bowel disease. Review. J Clin Gastrotenterol
2003;36:111–9.

404 Clinical Medicine Vol 4 No 5 September/October 2004

CME Nutrition


