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Systolic blood pressure (BP) of ≥140mmHg and/or 
Diastolic BP ≥90mmHg1

• Primary risk factor for CVD, especially stroke, 
vascular dementia, chronic kidney disease

• Leading cause of preventable, premature death
• Worldwide - 1.13 billion affected2

Hypertension

1: NICE 2016 
2: WHO 2016 



Figure 5 

The Lancet 2015 386, 2287-2323DOI: (10.1016/S0140-6736(15)00128-2) 

Global Burden of Disease



Global Burden of Disease: England



• Significant variation – 30% more with hypertension in most-deprived 
areas versus least

• Control rates – UK out-performed abroad - % adults with 
hypertension controlled:

England 37% USA 57% Canada 66%

Hypertension treatment in the UK (PHE 2015)





Categories of BP in Adults*

BP Category SBP DBP

Normal <120 mm Hg and <80 mm Hg

Elevated 120–129 mm 
Hg

and <80 mm Hg

Hypertension

Stage 1 130–139 mm 
Hg

or 80–89 mm 
Hg

Stage 2 ≥140 mm Hg or ≥90 mm Hg

*Individuals with SBP and DBP in 2 categories should be 
designated to the higher BP category.

BP indicates blood pressure (based on an average of ≥2 
careful readings obtained on ≥2 occasions, as detailed in 

DBP, diastolic blood pressure; and SBP systolic blood 
pressure. 





January 28, 2019
Effect of Intensive vs Standard Blood Pressure Control on Probable Dementia: 
A Randomized Clinical Trial
The SPRINT MIND Investigators for the SPRINT Research Group
JAMA. 2019;321(6):553-561. doi:10.1001/jama.2018.21442



10mmHg 
decrease 

in SBP

• 17% reduction in CHD
• 27% reduction for stroke
• 28% reduction for heart failure
• 13% reduction in all-cause 

mortality 

Impact of BP reduction 

• 123 studies with 613815 participants
• 1966-2015: All RCTs of BP lowering were included that had a 

minimum of 1,000 patient-years of follow-up in each treatment arm;
• No exclusion on basis of co-morbidities or anti-hypertensive use;
• Benefits associated with lowering BP to <130mmHg

Ettehad et al, Lancet 2016; 387: 957–67



Public Health England 
2017



Modified from Chobanian et al. 2003 JNC 7 report

Lifestyle factor SBP decrease (mmHg)
Weight loss (per 10 kg) 5 - 20

Physical activity 4 - 9

Sodium reduction 2 - 8

Limit alcohol 2 - 4

Lifestyle factors targeted to reduce BP
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Nutrients supplied by dairy rich foods with 
the potential to influence Blood Pressure
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Meta-analysis of total dairy intake and total CHD: 
prospective cohort studies of dairy intake and CVD

Alexander, D et al (2016). Dairy consumption and CVD: A systematic review 
and meta-analysis. British Journal of Nutrition, 115(4), 737-750. 

Fig. 3 Meta-analysis of total dairy intake and total CHD (high v. low intake analysis). SRRE, 
summary relative risk estimate. Individual studies required to report a composite total 
dairy variable and a compositive total CHD variable. F, female; M, male.



Meta-analysis of total dairy intake and total stroke: 
prospective cohort studies of dairy intake and CVD

Alexander, D et al (2016). Dairy consumption and CVD: A systematic review 
and meta-analysis. British Journal of Nutrition, 115(4), 737-750. 

Fig. 4 Meta-analysis of total dairy intake and total stroke. SRRE, summary 
relative risk estimate. Individual studies required to report a composite total dairy 
variable and a compositive total stroke variable. F, female; M, male.





https://www.nhs.uk/news/food-and-diet/moderate-dairy-
consumption-may-help-heart-health/

https://www.nhs.uk/news/food-and-diet/moderate-dairy-consumption-may-help-heart-health/


PURE: Association between total dietary intake with risk of composite 
outcome and CVD in low and high dairy intake regions

Dehghan et al, Lancet. 2018 Nov 24;392(10161):2288-2297

https://www.ncbi.nlm.nih.gov/pubmed/30217460


PURE (Prospective Urban Rural Epidemiology)

• Investigated the associations between dairy food consumption (milk,
yoghurt, cheese) and the risk of major cardiovascular disease events

• Dietary intakes of dairy products were recorded using country-
specific validated food frequency questionnaires.

• Included data from 136,000 adults (aged 35-70yrs) from 21
countries on 5 continents, followed for a median of 9.1 years

• Dairy food consumption (>2 servings/day vs 0) was associated
with a 22% lower risk of cardiovascular disease and a 34% lower
risk of stroke;

• Milk consumption (>1 serving/day vs 0) was associated with an
18% lower risk of cardiovascular disease;

• Yogurt consumption (>1 serving/day vs 0) was associated with a
10% lower risk of cardiovascular disease.

Dehghan et al, Lancet. 2018 Nov 24;392(10161):2288-2297

https://www.sciencedirect.com/topics/medicine-and-dentistry/dietary-intake
https://www.sciencedirect.com/topics/medicine-and-dentistry/food-frequency-questionnaire
https://www.ncbi.nlm.nih.gov/pubmed/30217460
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Whole Diet Approaches: DASH



Appel LJ et al. N Engl J Med 1997;336:1117-1124.

Mean Systolic and Diastolic Blood Pressures at Baseline and during each 
Intervention week, according to Diet, for 379 Subjects with Complete Sets 

of Weekly Blood-Pressure Measurements.



DASH: Dietary approaches to stop Hypertension

6-8 servings of whole grains 
4-5 servings of vegetables 

4-5 servings of fruits 

2-3 servings of fat-free or low-fat 
dairy 
Up to 6 servings of lean meat, 
poultry, fish 
4-5 servings per week of nuts, seeds, 
legumes 

2-3 servings of fats and oils 

Up to 5 servings per week of sweets 



Forest plots of randomised clinical trials investigating the 
effects of DASH diet interventions on 
(a) Systolic BP
(b) Diastolic BP



The American Journal of Clinical Nutrition, Volume 103, Issue 2, February 2016, Pages 341–347, 
https://doi.org/10.3945/ajcn.115.123281
The content of this slide may be subject to copyright: please see the slide notes for details.

FIGURE 2 Differences between diets in systolic and diastolic BP. *P 
< 0.017, **P < 0.001. Values are means ± SEs, ...



INTERMAP: INTERnational study on 
MAcro/micronutrients and blood pressure (INTERMAP)

• 2694 participants aged 40-59 years from the UK and the 
USA.

• Eight BP, four 24-h dietary recalls and two 24-h urine samples 
were collected during four visits.

• 195 g/1000 kcal greater low-fat dairy intake was associated 
with a lower SBP -2.31 mmHg and DBP -2.27 mmHg.

• Low-fat dairy consumption was associated with lower BP, 
especially among participants with low ACR. 

• Dairy-rich nutrients including phosphorus and calcium may 
have contributed to the beneficial associations with BP

J Hypertens. 2018 Oct;36(10):2049-2058

https://www.ncbi.nlm.nih.gov/pubmed/29927842


A systematic review and meta-analysis of elevated blood pressure and consumption of dairy foods
Ralston et al, J Human Hypertension, 2012, 26, 3-13



Fig 2 Association of baseline dairy consumption (serving/day) with relative risk of hypertension 
in observational cohort studies. 

Ming Ding et al. BMJ 2017;356:bmj.j1000

© Dairy consumption, systolic blood pressure, and risk of hypertension: Mendelian randomization study
BMJ 2017; 356 doi: https://doi.org/10.1136/bmj.j1000 (Published 16 March 2017)Cite this as: BMJ 2017;356:j1000

https://doi.org/10.1136/bmj.j1000


Fig 1 Association of baseline dairy consumption (serving/day) with systolic blood pressure in 
observational cohort studies. 

Ming Ding et al. BMJ 2017;356:bmj.j1000

©2017 by British Medical Journal Publishing Group



Does Dairy Food Intake Predict Arterial Stiffness and Blood Pressure in 
Men? Evidence from the Caerphilly Prospective Study 

Katherine M. Livingstone, Julie A. Lovegrove, John R. Cockcroft, Peter C. 
Elwood, Janet E. Pickering, D. Ian Givens

(Hypertension. 2013;61:42-47.) 

• First prospective study to investigate the association between milk and dairy
product consumption and 2 measures of arterial stiffness: aortic pulse wave
velocity (aPWV) and augmentation index.

• High consumption of milk, cheese, and cream associated with lower
augmentation index after a 22.8-year follow-up, butter intake positively
associated with aPWV.

• Few large, cohort studies have investigated dietary predictors of arterial
stiffness, an established independent predictor of cardiovascular disease
events and all-cause mortality.



Public Health England 
2017



Newton-Cheh C, Johnson T, Gateva V et al. (2009) Nat Genet 41, 666-676.
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MTHFR TT genotype and Blood Pressure: early evidence
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Nishio et al. 1996 observed a graded relationship between BP 
and the number of T alleles 8

*

Nishio et al. 1996 Jpn J Hum Genet 41(2), 247-251.
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Horigan et al. 2010 Journal of Hypertension; 28: 478-486.
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BP response to riboflavin (1.6mg/d), in TT genotype (Ulster 
studies)
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Frequency of MTHFR TT genotype worldwide

Data published in Wilcken et al. 2003 J Med Genet 40, 619-625.



Prevalence of low/ deficient riboflavin intakes/ biomarker status and key dietary 
sources of riboflavin in a representative sample of Irish adults aged 18-90yrs

Age (years) 18-35 36-50 51-64 65+
Males
(n 276)

Females
(n 255)

Males
(n 205)

Females 
(n 232)

Males
(n 153)

Females 
(n 153)

Males
(n 106)

Females
(n 120)

Low/ deficient riboflavin intakes/ biomarker status
% with intakes < 
EAR

9.9 21.2 14.5 25.6 14.9 19.6 25.1 19.4

% with EGRac > 1.3 62.9 70.1 58.3 63.8 53.1 57.8 54.5 50.6
Contribution (%) of food groups to intakes of riboflavin

Milk 21.0 19.7 23.2 22.4 22.7 19.4 20.7 23.7

Meat & meat 
products

16.5 14.2 18.4 14.5 17.1 15.1 17.7 14.7

Ready-to-eat 
breakfast cereals

13.8 12.5 12.7 11.9 9.4 8.5 5.9 10.2

Beverages 10.2 6.7 10.0 8.7 12.3 7.7 11.3 7.8

Nutritional 
supplements 

8.8 10.3 4.4 6.7 4.1 10.5 4.0 8.1

Bread & rolls 4.1 4.4 5.4 5.5 7.0 5.3 7.1 5.0

Other food groups 25.6 32.1 25.9 30.3 27.4 33.7 33.3 30.5

Kehoe et al. (2017), Proc Nutr 77, e66.



BP in non-pregnant Irish females by MTHFR C677T
genotype
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O’Sullivan et al (under review) from the Irish National Adult Nutrition Survey 



A randomised controlled trial in pregnant women 
with the MTHFR 677TT genotype, to investigate 
the effect of intervention with riboflavin on blood 

pressure during pregnancy

http://www.dsm.com/corporate/home.html


RAFA – Riboflavin & Folic Acid
Blood pressure lowering effect of 
B-vitamins in adults with a genetic 

predisposition to elevated BP.

Appointment: 
• Clinic BP
• Central pressure
• Blood sample
• Health 

questionnaire
• Anthropometry 

Recruitment
Buccal swab to screen 
for the MTHFR genotype

Outcome: Clinic BP
Omron 705 IT

Outcome: Vascular 
health SphygmoCor®

Ethical Approval 
granted

UREC/11/0081

RAFA study



Derry / L’Derry

Coleraine

Belfast

HISU @

RAFA study

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=7zPhZIbw02FaxM&tbnid=aUQrFZNpaN245M:&ved=0CAUQjRw&url=https://twitter.com/C_TRIC&ei=RCWPU7aaJcPY7AaPoICYCg&bvm=bv.68235269,d.ZGU&psig=AFQjCNFjwxCtJ5Gk_A5RFGjFWlqLZUJ50A&ust=1401976513120903


Modified from Chobanian et al. 2003 JNC 7 report

Lifestyle factor SBP decrease (mmHg)

Weight loss (per 10 kg) 5 - 20
Physical activity 4 - 9
Sodium reduction 2 - 8
Limit alcohol
DASH
Riboflavin

2 – 4
2- 13
5-13

Lifestyle factors targeted to reduce BP



Take-home messages

• Hypertension is leading cause of premature preventable death
• Additional health and lifestyle strategies to decease BP are needed 

in light of revised cut-offs being proposed
• Strong evidence supports a role for milk and dairy in modulating 

BP
• The MTHFR 677 TT genotype is a risk factor for hypertension and

is associated with higher (compared with non-TT) BP across the life 
cycle

• Riboflavin offers a simple, cost-effective, personalised approach 
for the prevention and treatment of hypertension specifically in 
people with the TT genotype

• The Clinical and Public Health implications of decreasing BP are 
considerable



Want to keep up to speed with 
nutrition research at Ulster? 
We are NICHE. Follow us on social media!

@NICHE_ULSTER
Follow us on Twitter to keep up-to-date with our world-
leading research/teaching activities, publications and 
professional events

@UlsterUniversityNICHE
Like our Facebook page for updates on student life at 
NICHE, social activities and much more…

Web:
www.ulster.ac.uk/niche
Overview of our research themes and facilities, plus 
info on ongoing studies and links to staff profiles

… or simply search ‘niche ulster’!
#FND

#niche

#HISU
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