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Nutrition and diet is, without doubt, of international 
importance in the health of the world’s people1, but 
what has this to do with medicine and medical 
education?   The answer is “a great deal” and there is 
wide recognition of this2.  The reasons why the status 
of nutrition should be elevated to a significant theme 
in both undergraduate3 and continuing medical 
education3 is because the medical profession has to 
understand more about the basic science and be 
vigilant about the influence of vested interests and 
commercial pressures.   

Whilst the basic science themes in medical 
education are taught with academic rigour, the 
application of science in health-care tends to focus on 
cutting edge research issues that detract from the 
basic principles required for good health.  
Undergraduates are inculcated into a mind-set of 
high-order research that may eclipse “low-order” 
aspects of everyday body maintenance and repair, 
and this is often continued for the lifetime of a 
clinicians practice.  There are several examples of 
this that includes, vitamin C, water, salt and fasting, 
all of which are considered “low-tech”.   

Research about Vitamin C is associated with 
twice Nobel Laureate, Linus Pauling.  The benefits of 
vitamin C in health and disease are established.4,5 
Studies have shown that fruits and vegetables rich in 
vitamin C are not only associated with lower risk of 
cardiovascular diseases, stroke and cancer but also 
increases life expectancy.6  Moreover, vitamin C also 
plays an important role in fighting against 
mycobacterium tuberculosis, and low serum vitamin 
C level is associated with the progression of 
Tuberculosis.7,8 However, it is not widely prescribed 
by physicians of western medicine, with the 
exception of treatment for scurvy.  

Though the importance of water in human 
biology and public health is widely understood, there 
are claims that the therapeutic benefits of water are 
not given sufficient recognition.9 Dehydration is 
linked to dyspepsia, arthritis, stress and depression. 
Individuals often do not drink enough water, and how 
many people know that the recommendation is 
between 2 and 3 litres per day?  How many 
individuals actually drink that amount?  How many 
doctors explain this to their patients? 

There is no disagreement that sodium is 
essential, and that salt (sodium chloride) is an 
essential source of sodium, and people do like to use 

it.9 This has been the case through history, and the 
word “salary” derives from the amount of salt that 
was given as payment. It is almost impossible to have 
too much salt, as a high salt intake can cause high 
blood volume, which leads to a hormone release that 
causes excretion. However, recent trends in lifestyle 
have called for a “low salt-no salt” diet as a means to 
reduce blood pressure, and this continues even 
though studies have shown that a low salt diet in 
healthy individuals is associated with increase insulin 
resistance.10 The advice is contrary to normal 
physiological processes.  

The issue of vested interest is significant and 
can be illustrated by reference to the treatment for 
type-2 diabetes, which includes statins and ACE 
inhibitors, together with a medication that supports 
insulin action.  Though medication is beneficial (and 
maybe essential) in the short term to stabilise the 
patient. However, the basic science indicates that the 
cause lies in the diet and other life-style choices.  
Patients can reverse their metabolic problem through 
a low-carbohydrate diet, regular moderate exercise 
and weekly fasting.11 However, most patients are 
given repeat prescriptions for the medications for the 
rest of their life, and appropriate lifestyle choices 
about the cause not given. This pharmacological 
inertia is probably a result of vested interest, by 
pharmaceutical companies in promoting products, 
such as statins, and clinicians conveniently ignoring 
the evidence of the basic science. It is on record that 
Professors of Medicine have rigorously promoted 
statins through vested interest.12 Critics of statins13,14 
point out that they cause diabetes, and do not increase 
the life expectancy of the patient by one further day. 
The evidence to use statins as a prophylactic has to be 
questioned, and, indeed the evidence about a great 
deal of clinical research has to be read with caution. 

“It is simply no longer possible to believe 
much of the clinical research that is published, or to 
rely on the judgment of trusted physicians or 
authoritative medical guidelines. I take no pleasure 
in this conclusion, which I reached slowly and 
reluctantly over my two decades as an editor of The 
New England Journal of Medicine.” 15 

When the western world is facing an 
epidemic of obesity, at a time when the world’s poor 
are starving or severely under-nourish, the notion of a 
good diet has a variable definition. The true cost of 
obesity is impaired quality of life, and reduced life 
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expectancy. The financial cost to the UK’s National 
Health Service was £16.1bn between 2014 and 2015. 
Obesity is a description of a health issue that is not 
necessarily caused by over-eating.16  

However, excessive sugar consumption is 
definitely not part of a good diet and it does lead to 
serious health issues. It is also the case that the power 
of vested interest from the food industry is promoting 
sugar as successfully as the tobacco industry 
promotes cigarettes. There are 141 kcals in 330 mls 
of Coca Cola and 508 cals in a Big Mac.  The items 
are not unhealthy in themselves, however successful 
marketing has made them easily available, and 
desirable, to the point where they are a major part of 
a basic diet for many people in the western world, 
which is unhealthy. Most fast food is rich in 
processed carbohydrates (pizza, bread, pasta, 
potatoes) and sugar (including carbonated drinks and 
alcohol) and this is associated with an obesity 
epidemic and the rise in type-2 diabetes. But to what 
extent is it the cause?17 

A popular response to controlling weight is 
to diet.  But what does that mean?  Within the last 20 
years there have been a series of commercially 
popular diet-types, including the Atkins diet, the F-
plan diet, the Ornish diet, the Mediterranean diet, the 
Paleo diet, and the Keto diet to name a few. 
Similarly, the treatment of under-nutrition with the 
recommended high energy nutritional supplements 
(HENSD) creates a positive energy balance. Studies 
have documented that the hypercaloric diet with a 
dietary energy surplus of 2.91±0.32 MJ not only 
increases plasma insulin levels18, but the excess 
carbohydrate intake, mainly fructose,19-20 also 
increases VLDL-TAG concentrations. Moreover, 
excess fat intake decreases the VLDL-TAG 
concentrations21,22. Whilst the intention is worthy, 
they are a sign that society has no understanding of 
its’ dietary needs, and that the medical profession has 
lost an opportunity to educate society in what a good 
diet should be 

In addition to diet, knowledge about the gut 
micro-biome must be included in medical 
education.23 The role of microbes, both positive and 
negative effects, are well understood, but scarcely 
covered in most medical courses.  Considering that 
there are 3.3 million non-redundant microbial genes 
in the gut microflora24, this is a significant omission. 

The solution to the nutrition crisis has to be 
a multi-agency approach, including government 
legislation, to promote individual responsibility and 
understanding about what to eat. However, 
governments legislate according to the advice of 
professional groups, and in this respect, medicine 
must take a lead. The WHO and the medical 
profession is the only group with sufficient global 

influence that does not have a direct commercial 
vested interest.   

In order to establish a critical mass of 
authority, medical schools should appoint a chair, or 
senior lecturer in clinical nutrition with an interest in 
“non-commercial” treatments. The undergraduate 
curriculum should include a significant theme or 
course about nutrition, healthy diets and the 
relationship between food, health and treatment.  This 
should occur as a specific module or theme called 
“clinical nutrition” and reinforced in every clinical 
specialty.  In addition to formal teaching, questions 
about clinical nutrition should be included in 
assessments as part of the basic science and clinical 
science examination.   

The relevant professional bodies should 
produce policy documents and lobby their politicians.  
But more important, clinicians should promote the 
principles of a healthy diet, which includes advice on 
avoiding sugar and processed carbohydrates and 
eating fresh produce.  In the UK, the Academy of 
Royal Colleges has taken a lead by introducing 
“Choosing wisely”.25 This is a global initiative 
intended to strengthen patient education, and reduce 
unnecessary clinical interventions.   

The medical communities in developing 
nations should be supported in this endeavour. 
However, the developing nations are in a double 
jeopardy situation. On one side, there is tendency to 
follow the developed countries blindly without any 
local data and confirmation of the studies in their 
local population and on the other side poverty and 
poor health systems make the general population 
predisposed to more deleterious effects of the 
improper diet. It is imperative for the developing 
countries to promote general awareness about good 
dietary practices. Awareness programmes should 
focus on health education from school level onwards. 
Social and local authorities should be supported in 
disseminating the knowledge of nutrition and health 
in under-educated areas at grass roots level. It is also 
essential to validate the studies conducted in 
developed countries to the local settings.  The 
associated health-care professionals who are the front 
line of care in the developing areas must also have 
Human Nutrition as a key subject in their 
undergraduate and post-graduate training. 

The key messages are that a good diet is 
essential for good health, and that a bad diet will do 
us harm.  Prescribing an appropriate diet should be 
seen as an essential part of patient care. Medical 
schools should integrate diet and Human Nutrition 
into their basic and clinical science courses as a 
central part of both undergraduate and continuing 
medical education to ensure that patients understand 
how to use diet for self-care. Universities must 
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continue to gather the evidence necessary to inform 
government policy, the food industry, society and 
individuals about nutrition and diet, and health-care 
professionals must have up-to-date information about 
best-evidence-based advice to patients.  This will 
improve health and reduce the costs of medication.   

REFERENCES 
1. Jones AD, Ejeta G. A new global agenda for nutrition and 

health: the importance of agriculture and food systems. Bull 
World Health Organ 2016;94(3):228–9. 

2. Womersley K, Ripullone K. Medical schools should be 
prioritising nutrition and lifestyle education. BMJ 
2017;359:J4861. 

3. Khan RF. Continuing medical education in nutrition. Am J 
Clin Nutr 2006;83(4):S981–4. 

4. Naidu KA. Vitamin C in human health and disease is still a 
mystery? An overview. Nutr J 2003;2:7. 

5. Grosso G, Bei R, Mistretta A, Marventano S, Calabrese G, 
Masuelli L, et al. Effects of Vitamin C on health: a review of 
evidence. Front Biosci (Landmark Ed) 2013;18:1017–29. 

6. Padayatty SJ, Katz A, Wang Y, Eck P, Kwon O, Lee JH, et 
al. Vitamin C as an antioxidant: evaluation of its role in 
disease prevention. J Am Coll Nutr 2003;22(1):18–35. 

7. Tyagi G, Singh P, Varma-Basil M, Bose M. Role of Vitamins 
B, C, and D in the fight against tuberculosis. Int J 
Mycobacteriol 2017;6(4):328–32. 

8. Chakraborty S, Syal K, Bhattacharyya R, Banerjee D. 
Vitamin deficiency and tuberculosis: need for urgent clinical 
trial for management of tuberculosis. J Nutr Health Food Sci 
2014;2(2):1–6. 

9. Batmanghelidj F. Your body’s many cries for water: you’re 
not sick; yor’re thirst: don’t treat thirst with medications. 
Falls Chursh, VA: Global Health Solutions. 2008. 

10. Leshem M. Biobehavior of the human love of salt. Neurosci 
Biobehav Rev 2009;33(1):1–17.  

11. Garg R, Williams GH, Hurwitz S, Brown NJ, Hopkins PN, 
Adler GK. Low-salt diet increases insulin resistance in 
healthy subjects. Metabolism 2011;60(7):965–8. 

12. Fung J, Moore J. The complete guide to fasting: heal your 
body through intermittent, alternate-day, and extended 
fasting. [Internet]. 2016 [cited 2018 Jun 21]. Available from: 
https://www.overdrive.com/search?q=788F2030-6704-4A25-
91DE-421821D73CD9 

13. Thomas JU, Rogers L. Statins expert in row over level of risk 
to patients. The Sunday Times [Internet]. 2016 Sep 18 [cited 
2018 Jun 21]. Available from: 
https://www.thetimes.co.uk/article/statins-expert-in-row-
over-level-of-risk-to-patients-gmd30wqvj 

14. Graveline D.  The statin damage crisis. 3rd ed. Duane 
Graveline; 2012. 

15. Angell M. The Truth about the Drug Companies: How they 
deceive us and what to do about it. Random House 
Incorporated; 2005. 

16. Mayer J. Correlation between metabolism and feeding 
behaviour and multiple etiology of obesity. Bull N Y Acad 
Med 1957;33(11):744–61.  

17. Taubes G. Why we get fat and what to do about it. First 
Anchor Books edition. New York: Alfred A. Knopf, 2011; 
p.267. 

18. Minehira K, Bettschart V, Vidal H, Vega N, Vetta V, Rey V, 
et al. Effect of carbohydrate overfeeding on whole body and 
adipose tissue metabolism in humans. Obes Res 
2003;11(9):1096–103. 

19. Faeh D, Minehira K, Schwarz JM, Periasamy R, Park S, 
Tappy L. Effect of fructose overfeeding and fish oil 
administration on hepatic de novo lipogenesis and insulin 
sensitivity in healthy men. Diabetes 2005;54(7):1907–13. 

20. Sobrecases H, Lê KA, Bortolotti M, Schneiter P, Ith M, Kreis 
R, et al. Effects of short-term overfeeding with fructose, fat 
and fructose plus fat on plasma and hepatic lipids in healthy 
men. Diabetes Metab 2010;36(3):244–6. 

21. Bortolotti M, Kreis R, Debard C, Cariou B, Faeh D, 
Chetiveaux M, et al. High protein intake reduces 
intrahepatocellular lipid deposition in humans. Am J Clin 
Nutr 2009;90(4):1002–10. 

22. Brøns C, Jensen CB, Storgaard H, Hiscock NJ, White A, 
Appel JS, et al. Impact of short‐term high‐fat feeding on 
glucose and insulin metabolism in young healthy men. J 
Physiol 2009;587(Pt 10):2387–97. 

23. Bull MJ, Plummer NT. Part 1: The Human Gut Microbiome 
in Health and Disease. Integr Med (Encinitas) 
2014;13(6):17–22. 

24. Qin J, Li R, Raes J, Arumugam M, Burgdorf KS, Manichanh 
C, et al. A human gut microbial gene catalogue established 
by metagenomic sequencing. Nature 2010;464(7285):59–65. 

25. Choosing Wisely [Internet]. Academy of Medical Royal 
Colleges. [cited 2018 Jun 21]. Available from: 
http://www.aomrc.org.uk/quality-policy-delivery/healthcare-
policy/choosing-wisely/

 

Address for Correspondence:  
Dr Sadia Fatima PhD.  Assistant Professor IBMS, Khyber Medical University Peshawar-Pakistan 
Email: drsadiafatima@gmail.com 


