
Funding	
  for	
  this	
  study	
  provided	
  by:	
  

COMPARING SALT AND POTASSIUM INTAKE BETWEEN 
VICTORIAN FARM FAMILIES AND CAPITAL CITY RESIDENTS 
  
Paul Jeffery1, Susan Brumby1,2, Lynn Riddell1, Caryl Nowson1 
1Deakin University, 2National Centre for Farmer Health 



Annual	
  reduc+on	
  in	
  deaths	
  in	
  the	
  USA	
  (Bibbins-Domingo et al. 2010) 

↓	
  Salt	
  3	
  grams	
  /	
  day	
   66,000	
  (↓3.4%)	
  

↓	
  50%	
  smoking	
   84,000	
  (↓4.3%)	
  

↓	
  5%	
  weight	
  for	
  obese	
  adults	
   36,000	
  (↓2.0%)	
  

MedicaJon	
  for	
  all	
  people	
  with	
  
high	
  blood	
  pressure	
  

80,000	
  (↓4.1%)	
  

Excess	
  salt	
  consump+on	
  can	
  cause	
  or	
  increase	
  the	
  risk	
  of:	
  

q  Stroke	
   q  Heart	
  failure	
  /	
  enlargement	
   q  High	
  blood	
  pressure	
  

q  Kidney	
  disease	
   q  Osteoporosis	
   q  Stomach	
  cancer	
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Salt	
  intake	
  recommenda+ons	
  

•  WHO, 	
   	
   	
  <	
  5	
  grams	
  /	
  day	
  
•  AWASH,	
   	
   	
  <	
  6	
  grams	
  /	
  day	
  
•  NHF,	
   	
   	
   	
  <	
  6	
  grams	
  /	
  day

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  <	
  4	
  grams	
  /	
  day	
  
(high	
  BP	
  or	
  exisJng	
  heart	
  disease)	
  

•  NH&MRC,	
  	
  	
   	
  <	
  6	
  grams	
  /	
  day
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  <	
  4	
  grams	
  /	
  day	
  
(chronic	
  disease	
  prevenJon)	
  

•  Healthy	
  hunter-­‐gatherers,	
  	
  1	
  –	
  2	
  grams	
  /	
  day	
  

WHO	
  –	
  World	
  Health	
  OrganisaJon;	
  AWASH	
  –	
  Australian	
  Division	
  of	
  World	
  AcJon	
  on	
  Salt	
  and	
  Health;	
  NHF	
  –	
  NaJonal	
  
Heart	
  FoundaJon;	
  NH&MRC	
  –	
  NaJonal	
  Health	
  and	
  Medical	
  Research	
  Council	
  	
  



Potassium	
  rich	
  foods	
  

-­‐  Important	
  for	
  heart	
  health	
  
-­‐  Mostly	
  found	
  in	
  fruits,	
  vegetables	
  and	
  beans/legumes	
  
-­‐  Also	
  nuts,	
  seafood,	
  lean	
  meat,	
  milk	
  and	
  yoghurt	
  are	
  good	
  sources	
  
-­‐  Processed	
  foods	
  ↓	
  potassium	
  and	
  ↑	
  salt	
  



Prevalence	
  of	
  hypertension	
  was	
  
double	
  in	
  highest	
  quinJle	
  of	
  sodium	
  
to	
  potassium	
  raJo	
  relaJve	
  to	
  lowest	
  
quinJle	
  
	
  

Huggins CE, O'Reilly S, Brinkman M, Hodge A, Giles GG, English DR, Nowson CA.  Relationship of urinary sodium and 
sodium-to-potassium ratio to blood pressure in older adults in Australia. Med J Aust. 2011 Aug 1;195(3):128-32. 

P	
  trend	
  =	
  0.008	
  

Sodium	
  to	
  Potassium	
  raJo	
  

Systolic	
  Blood	
  Pressure	
  

WHO: 	
  	
  
Sodium/Potassium	
  raJo	
  close	
  to	
  1	
  

mmHg	
  



•  We	
  know	
  how	
  much	
  salt	
  people	
  consume	
  in	
  ciJes	
  
	
  
•  How	
  much	
  consumed	
  by	
  farmers?	
  



•  24	
  hour	
  urine	
  collecJons	
  
(“gold	
  standard”)	
  

	
  



v Melbourne	
  

o    

o    

o  Hamilton	
  

o  Colac	
  o    
Cobden	
  

o  Corryong	
  

o  Kerang	
  

o  Leongatha	
  

o    
Benalla	
  

o  	
  	
  	
  	
  	
  Warragul	
  &	
  Trafalgar	
  
Warrnambool	
  o    

o    

Wodonga	
  

Shepparton	
  

•  All	
  members	
  of	
  the	
  Sustainable	
  Farm	
  
Families	
  program	
  	
  

•  161	
  farmers,	
  mostly	
  dairy	
  farmers	
  
•  87	
  men,	
  74	
  women	
  
•  12	
  farming/rural	
  locaJons	
   	
   	
  	
  	
  	
  	
  	
  

(including	
  11	
  farmers	
  from	
  Melbourne	
  region)	
  



Recruitment	
  adverJsed	
  
through	
  Sustainable	
  Farm	
  

Families	
  program	
  

Farmers	
  

161	
  farmers	
  provided	
  24	
  hour	
  
urine	
  samples	
  	
  

Urine	
  samples	
  collected	
  between	
  
2009	
  and	
  2011	
  

ParJcipated	
  in	
  “4000	
  for	
  health”	
  
study	
  (2009/2010)	
  

Melbourne	
  residents	
  

InvitaJon	
  leier	
  sent	
  to	
  parJcipate	
  in	
  
Victorian	
  Salt	
  Study	
  (2011)	
  

341	
  Melbourne	
  people	
  provided	
  24	
  
hour	
  urine	
  samples	
  

Urine	
  samples	
  collected	
  in	
  2011	
  and	
  2012	
  



-­‐  	
  Pair	
  match	
  the	
  farmers	
  and	
  
Melbourne	
  residents	
  by	
  age	
  and	
  
gender	
  

-­‐  Firstly,	
  choose	
  a	
  farmer	
  

-­‐  Then	
  randomly	
  match	
  them	
  with	
  a	
  
Melbourne	
  resident	
  of	
  the	
  same	
  
gender	
  and	
  same	
  age	
  

-­‐  If	
  we	
  cannot	
  match	
  them	
  with	
  
someone	
  the	
  same	
  age	
  then	
  choose	
  
someone	
  of	
  the	
  next	
  closest	
  age	
   52	
  y.o	
   68	
  y.o	
  

68	
  y.o	
  52	
  y.o	
  

Example:	
  

Farmer	
  

Melbourne	
  
person	
  



Compare	
  results	
  

Melbourne	
  residents	
  
Age	
  56.5	
  (9.9)(S.D)	
  yrs	
  
Range	
  26	
  to	
  77	
  yrs	
  

Farmers	
  
Age	
  56.6	
  (9.9)(S.D)	
  yrs	
  
Range	
  28	
  to	
  82	
  yrs	
  

87	
   74	
  

•  80%	
  of	
  parJcipants	
  the	
  same	
  age	
  
	
  
•  1	
  matched	
  pair	
  of	
  6	
  years	
  age	
  difference,	
  remainder	
  1-­‐3	
  years	
  

age	
  difference	
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   Women	
   Men	
  

Sa
lt	
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  (g
ra
m
s	
  /

	
  d
ay
)	
  

	
  	
  	
  

Note: Urinary Na excretion expressed as salt equivalents - standard error of the mean 

p	
  =	
  0.145	
  

p	
  =	
  0.027	
  

p	
  =	
  0.059	
  

n	
  =	
  161	
  pairs	
   n	
  =	
  74	
  pairs	
   n	
  =	
  87	
  pairs	
  

Total	
  salt	
  intake	
  



N
o.
	
  o
f	
  p

eo
pl
e	
  

Range	
  of	
  salt	
  intake	
  

Farmers	
   Melbourne	
  

Min.	
  3	
  g/day	
   Max.	
  21	
  g/day	
   Min.	
  3	
  g/day	
   Max.	
  20	
  g/day	
  

N
o.
	
  o
f	
  p

eo
pl
e	
  



6%	
   5%	
  

17%	
  
19%	
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%	
  of	
  people	
  below	
  
4	
  grams	
  /	
  day	
  

Number	
  of	
  people	
  meeJng	
  salt	
  recommendaJons	
  

%	
  of	
  people	
  below	
  
6	
  grams	
  /	
  day	
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Note: Urinary Na excretion expressed as salt equivalents - standard error of the mean 

p	
  =	
  0.676	
  
p	
  =	
  0.670	
  

p	
  =	
  0.350	
  

n	
  =	
  161	
  pairs	
   n	
  =	
  74	
  pairs	
   n	
  =	
  87	
  pairs	
  

Sodium	
  to	
  potassium	
  raJo	
  



Year/s	
  of	
  
collec+on	
  

No.	
  of	
  
parJcipants	
   %	
  women	
  

Age	
  
Mean	
  (S.D)	
   Age	
  range	
  

Salt	
  intake	
  (g/
day)	
  

Mean	
  (S.D)	
  

Sodium	
  to	
  pot	
  
ra+o	
  

Mean	
  (S.D)	
   Reference	
  

1989	
   55	
   13%	
   58	
  (11)	
   ?	
   7.8	
  (2.6)	
   2.0	
  (0.7)	
  
NH&MRC	
  Salt	
  Study	
  
Commiiee	
  1989	
  

1989	
   53	
   21%	
   58	
  (11)	
   ?	
   8.3	
  (2.6)	
   2.1	
  (0.7)	
  
NH&MRC	
  Salt	
  Study	
  
Commiiee	
  1989	
  

1995	
   194	
   28%	
   ?	
   18-­‐70	
   8.3	
  (1.8)	
   1.8	
  	
  
Beard	
  &	
  Woodward	
  et	
  
al.	
  1995	
  

2000-­‐2001	
   108	
   59%	
   47	
  (39)	
   33-­‐74	
   8.1	
  (3.2)	
   1.8	
  	
  
Nowson	
  &	
  Morgan	
  et	
  
al.	
  2003	
  

2003-­‐2004	
   29	
   31%	
   57	
  (7)	
   ?	
   9.8	
  (2.1)	
   2.1	
  	
  
Hodgson	
  &	
  Burke	
  et	
  al.	
  
2006	
  

2002-­‐2005	
   144	
   45%	
   55	
   ?	
   8.6	
  	
   1.9	
  	
  
Margerison	
  &	
  Nowson	
  
et	
  al.	
  2006	
  

2007-­‐2008	
   783	
   52%	
   64	
  (6)	
   50-­‐75	
   9.1	
  (3.7)	
   2.0	
  (0.8)	
  
Huggins	
  &	
  O’Reilly	
  et	
  al.	
  
2011	
  

2009-­‐2011	
   161	
   46%	
   57	
  (10)	
   28-­‐82	
   9.7	
  (4.0)	
   1.9	
  (0.8)	
  
Jeffery	
  &	
  Brumby	
  et	
  al.	
  
2012	
  

2011	
   297	
   54%	
   58	
  (15)	
   20-­‐88	
   10.1	
  (3.7)	
   ?	
  
Land	
  &	
  Webster	
  et	
  al.	
  
2011	
  

2011-­‐2012	
   546	
   55%	
   56	
  (12)	
   21-­‐78	
   8.1	
  (3.4)	
   1.9	
  (0.8)	
  
Jeffery	
  &	
  Nowson	
  et	
  al.	
  
2012	
  

Salt	
  and	
  potassium	
  intake	
  in	
  Australia	
  –	
  24	
  hour	
  urine	
  collecJons	
  

Sodium	
  to	
  
potassium	
  <	
  1	
  	
  Salt	
  <	
  4	
  g	
  /	
  day	
  



Country	
  	
   Salt	
  
intake	
  of	
  
farmer	
  /	
  
rural	
  

Potassium	
  
intake	
  of	
  
farmer	
  /	
  
rural	
  	
  

Farmers	
  
or	
  rural	
  

24	
  hr	
  
urine	
  
or	
  diet	
  
survey	
  

Notes	
   Reference	
  

Australia	
   ↑	
  11%	
   ↑	
  12%	
   Farmers	
   24	
  hr	
   Victorian	
  farmers	
  compared	
  to	
  Melbourne	
  
residents.	
  

Jeffery	
  
2012	
  

China	
   ↑	
  6%	
   ↓	
  6%	
   Farmers	
   Diet	
  
survey	
  

Farmers	
  had	
  a	
  higher	
  salt	
  intake	
  than	
  other	
  
professions.	
  

Tian	
  1996	
  

Brazil	
   ↑	
  39%	
   -­‐	
   Rural	
   Diet	
  
survey	
  

Using	
  home	
  purchase	
  records.	
  Rural	
  
populaJon	
  probably	
  used	
  more	
  table	
  salt.	
  

Sarno	
  
2009	
  

Italy	
   No	
  
difference	
  

No	
  
difference	
  

Rural	
   24	
  hr	
  
urine	
  

However	
  salt	
  intake	
  was	
  lower	
  where	
  
tradi;onal	
  unsalted	
  bread	
  was	
  s;ll	
  consumed.	
  

Leclercq	
  
1991	
  

South	
  
Africa	
  

↑	
  19%	
   -­‐	
   Rural	
  
white	
  

24	
  hr	
  
urine	
  

Rural	
  white	
  people	
  ate	
  more	
  processed	
  meat	
  
and	
  cheese.	
  

Charlton	
  
2005	
  

South	
  
Africa	
  

↓	
  26%	
   -­‐	
   Rural	
  
black	
  

24	
  hr	
  
urine	
  

Staple	
  food	
  of	
  rural	
  black	
  people	
  was	
  maize	
  
meal,	
  low	
  in	
  sodium.	
  They	
  also	
  ate	
  less	
  
processed	
  meat.	
  

Charlton	
  
2005	
  

Malawi	
   ↓	
  45%	
   No	
  
difference	
  

Farmers	
   24	
  hr	
  
urine	
  

Farmers	
  used	
  wood	
  ash	
  /	
  maize	
  cob	
  ash	
  
instead	
  of	
  salt	
  as	
  a	
  condiment.	
  BP	
  was	
  lower.	
  	
  

Simmons	
  
1986	
  

Ghana	
   No	
  
difference	
  

↑	
  45%	
   Rural	
   Diet	
  
survey	
  

Rural	
  people	
  used	
  more	
  salt	
  at	
  table	
  but	
  also	
  
less	
  processed	
  food.	
  BP	
  was	
  lower.	
  	
  

Kerry	
  2005	
  

Tanzania	
   ↓	
  26%	
   ↑	
  22%	
   Rural	
   24	
  hr	
  
urine	
  

BP	
  was	
  lower.	
  	
  
	
  

Mtabaji	
  
1990	
  TradiJonal	
  foods	
  



•  Salt	
  intake	
  ↑	
  
	
  
•  Potassium	
  intake	
  	
  ↑	
  

•  Sodium	
  /	
  potassium	
  raJo,	
  same	
  

KEY	
  FINDINGS	
  FOR	
  VICTORIAN	
  FARMERS	
  



•  Primary	
  dietary	
  sources	
  of	
  sodium?	
  

•  DiscreJonary	
  salt	
  intake	
  (salt	
  added	
  at	
  the	
  
table	
  and	
  in	
  cooking)?	
  

•  Energy	
  intake?	
  

•  Knowledge	
  (salt	
  and	
  health,	
  food	
  sources)?	
  

•  Health	
  moJvaJon?	
  

•  Tailored	
  intervenJon	
  strategies	
  

RESEARCH	
  GAPS	
  FOR	
  FARMERS	
  



•  Try	
  to	
  increase	
  potassium:	
  
	
  

•  Try	
  to	
  avoid	
  added	
  salt:	
  

	
  
•  Reduced	
  salt	
  opJons	
  

•  Awareness	
  of	
  higher	
  risk	
  for	
  excessive	
  salt	
  intake	
  
PRACTICAL	
  TIPS	
  FOR	
  FARMERS	
  

270% more salt! 



•  AWASH,	
  www.awash.org.au	
  

•  UK	
  –	
  sodium	
  targets,	
  80	
  
categories	
  of	
  food	
  

•  At	
  least	
  75%	
  of	
  our	
  salt	
  
from	
  processed	
  food	
  

PUBLIC	
  HEALTH	
  IMPLICATIONS	
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