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Food	
  Security	
  

“when	
  all	
  people	
  at	
  all	
  
Fmes	
  have	
  access	
  to	
  
sufficient,	
  safe,	
  
nutriFous	
  food	
  to	
  
maintain	
  a	
  healthy	
  
and	
  acFve	
  life”	
  (1)	
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Food	
  Security	
  
Food security is built on three pillars: (1) 
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Food	
  Security	
  

(2) 
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Food	
  Produc)on	
  Index	
  2000-­‐2012	
  (4)	
  

Per	
  capita	
  food	
  producFon	
  gap	
  with	
  other	
  countries	
  is	
  increasing	
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OIC	
  Top-­‐10	
  Food	
  Exporters,	
  2012	
  (4)	
  

In	
  2012,	
  only	
  10	
  countries,	
  accounted	
  for	
  84%	
  of	
  the	
  total	
  food	
  
exports	
  of	
  the	
  OIC	
  countries	
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OIC	
  Top-­‐10	
  Food	
  Importers,	
  2012	
  (4)	
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Food	
  Imports	
  (US$	
  billion)	
  (4)	
  

OIC	
  countries	
  are	
  net	
  importers	
  of	
  food	
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Low-­‐Income	
  Food	
  Deficit	
  Countries	
  in	
  OIC	
  
Member	
  Countries	
  (5)	
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Food	
  Security	
  SituaFon	
  Worldwide	
  (6)	
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Food	
  Security	
  SituaFon	
  Worldwide	
  

(3) 
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Food	
  Security	
  SituaFon	
  in	
  OIC	
  Countries	
   (3) 
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Food	
  Security	
  SituaFon	
  in	
  OIC	
  Countries	
   (3) 
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Under-­‐nourishment	
  in	
  OIC	
  Member	
  Countries	
  

One	
  in	
  eight	
  people	
  across	
  the	
  globe	
  are	
  undernourished	
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Water	
  Security	
  

The capacity of a population to safeguard 
sustainable access to adequate quantities 
of acceptable quality water for sustaining 
livelihoods, human well-being, and socio-
economic development, for ensuring 
protection against water-borne pollution 
and water-related disasters, and for 
preserving ecosystems in a climate of 
peace and political stability. (7) 
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Water	
  Security	
  (8)	
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Water	
  Resources	
  OIC	
  Member	
  Countries	
  

•  The	
  total	
  renewable	
  water	
  resources	
  in	
  OIC	
  Member	
  
Countries	
  is	
  8033.32	
  km3	
  in	
  2007,	
  which	
  represents	
  
9.86%	
  of	
  the	
  world	
  total	
  renewable	
  resources.	
  	
  

•  The	
  total	
  internal	
  resources	
  is	
  approximately	
  76.2%	
  of	
  
the	
  total	
  renewable	
  resources	
  of	
  OIC	
  Member	
  
Countries.	
  	
  

•  The	
  total	
  amount	
  of	
  surface	
  water	
  resources,	
  which	
  
means	
  rivers	
  and	
  natural	
  ponds,	
  represents	
  around	
  
95%	
  of	
  total	
  internal	
  water.	
  (9)	
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Water	
  Resources	
  OIC	
  Member	
  Countries	
  

Total	
  Renewable	
  Internal	
  and	
  External	
  Water	
  Resources	
  
in	
  OIC	
  Member	
  Countries	
  (9)	
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Water	
  Resources	
  OIC	
  Member	
  Countries	
  

Top	
  10	
  Highest	
  Total	
  Renewable	
  Water	
  Resources	
  in	
  OIC	
  
(9)	
  

	
  Regions,	
  2007	
  (km3)	
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Water	
  Resources	
  OIC	
  Member	
  Countries	
  

PopulaFon	
  with	
  Access	
  to	
  Improved	
  Water	
  and	
  
SanitaFon	
  (%)	
  Regions,	
  2007	
  (km3)	
  (9)	
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Food	
  Safety	
  

Food	
  safety	
  refers	
  to	
  the	
  
condiFons	
  and	
  pracFces	
  
that	
  preserve	
  the	
  quality	
  
of	
  food	
  to	
  prevent	
  
contaminaFon	
  
and	
  foodborne	
  illnesses.	
  

(10)	
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Foodborne	
  Disease	
  

•  Foodborne	
  disease	
  is	
  any	
  disease	
  
from	
  a	
  short,	
  mild	
  illness	
  to	
  life-­‐
threatening	
  disease	
  resulFng	
  from	
  
consumpFon	
  of	
  contaminated	
  
food.	
  

•  	
   Causes:	
  Viruses,	
  Bacteria,	
  
Parasites,	
  Toxins,	
  Metals,	
  Prions	
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Food	
  Safety	
  on	
  Farm	
  to	
  Fork	
  Chain	
  

Foodborne	
  Diseases	
  

EFSA	
  (2014)	
  
• salmonellosis	
  is	
  the	
  
second	
  most	
  common	
  
illness	
  in	
  EU	
  

• 27	
  EU	
  countries	
  have	
  
reported	
  91,034	
  human	
  
salmonellosis	
  

• Transmission	
  from	
  
animals,	
  mostly	
  farm	
  
animals,	
  pork,	
  repFles	
  and	
  
produce	
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Foodborne	
  Diseases	
  

•  Diseases	
  in	
  humans	
  result	
  from	
  the	
  consumpFon	
  of	
  either	
  
food	
  and	
  water	
  contaminated	
  with	
  
– viable	
  pathogenic	
  bacterial	
  cells	
  (or	
  spores)	
  
–  food	
  containing	
  toxins	
  produced	
  by	
  toxigenic	
  bacteria	
  and	
  molds	
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Foodborne	
  Diseases	
  

•  Divided	
  into	
  3	
  groups:	
  
–  IntoxicaFon	
  or	
  poisoning	
  
–  InfecFon	
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IntoxicaFon	
  or	
  poisoning	
  

•  Illness	
  occurs	
  due	
  to	
  the	
  consumpFon	
  of	
  toxins	
  of	
  bacteria	
  and	
  
molds	
  in	
  foods.	
  
– Exp.:	
  Staph	
  food	
  poisoning	
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InfecFon	
  

•  Illness	
  occurs	
  as	
  a	
  result	
  of	
  the	
  consumpFon	
  of	
  food	
  and	
  water	
  
contaminated	
  with	
  enteropathogenic	
  bacteria.	
  
– Enteropathogenic	
  bacteria	
  alive	
  in	
  the	
  food	
  or	
  water	
  during	
  
consumpFon	
  

– Viable	
  cells,	
  even	
  in	
  small	
  numbers,	
  can	
  establish	
  and	
  mulFply	
  in	
  the	
  
digesFve	
  tract	
  
	
  Exp.:	
  Salmonellosis	
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Foodborne	
  intoxicaFon	
  or	
  poisoning	
  

Illness	
  occurs	
  due	
  to	
  the	
  consumpFon	
  of	
  toxins	
  of	
  bacteria	
  and	
  
molds	
  in	
  foods	
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Foodborne	
  intoxicaFon	
  or	
  poisoning	
  

General	
  characterisFcs:	
  

•  Toxin	
  produced	
  by	
  a	
  pathogen	
  while	
  growing	
  in	
  a	
  
food	
  

• Heat	
  labile	
  or	
  heat	
  stable	
  toxin	
  
•  IngesFon	
  of	
  a	
  food,	
  containing	
  acFve	
  toxin,	
  not	
  
viable	
  cells	
  

•  Symptoms	
  occurring	
  quickly,	
  as	
  early	
  as	
  30	
  min	
  
acer	
  ingesFon	
  

•  Symptoms	
  differing	
  with	
  type	
  of	
  toxins	
  

•  Febrile	
  (feverish)	
  not	
  present	
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Foodborne	
  intoxicaFon	
  or	
  poisoning	
  

1.  Staphylococcal	
  IntoxicaFon	
  

2.  Botulism	
  
3.  Mycotoxicosis	
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InfecFon	
  

•  Illness	
  occurs	
  as	
  a	
  result	
  of	
  the	
  consumpFon	
  of	
  food	
  and	
  water	
  
contaminated	
  with	
  enteropathogenic	
  bacteria	
  and	
  viruses.	
  
– Enteropathogenic	
  bacteria	
  alive/viruses	
  in	
  the	
  food	
  or	
  water	
  during	
  
consumpFon	
  

– Viable	
  cells,	
  even	
  in	
  small	
  numbers,	
  can	
  establish	
  and	
  mulFply	
  in	
  the	
  
digesFve	
  tract	
  
	
  Exp.:	
  Salmonellosis	
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InfecFon	
  

CharacterisFcs:	
  
1. Live	
  cells	
  of	
  the	
  enteric	
  pathogens,	
  including	
  viruses	
  
consumed	
  through	
  food	
  

2. Pathogens	
  penetraFng	
  through	
  the	
  membrane	
  and	
  establish	
  
in	
  the	
  epithelial	
  cells	
  of	
  the	
  intesFne,	
  mulFply,	
  and	
  produce	
  
toxins	
  (infecFon)	
  

3. Dose	
  levels	
  to	
  cause	
  disease	
  varies-­‐	
  1	
  to	
  105	
  	
  cells	
  
4. Symptoms	
  occurring	
  acer	
  about	
  24	
  hours	
  
5. Symptoms	
  including	
  abdominal	
  pain,	
  diarrhea,	
  nausea,	
  
vomiFng,	
  and	
  fever	
  

6. Nonenteric	
  symptoms	
  resulFng	
  when	
  pathogens	
  or	
  their	
  
toxins	
  passed	
  through	
  the	
  intesFne	
  and	
  invade	
  or	
  affect	
  
other	
  internal	
  organs	
  or	
  Fssues.	
  Ex.:	
  eneterohemorrhagic	
  	
  E.	
  
coli	
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InfecFon	
  

Main	
  infecFous	
  diseases	
  due	
  to	
  foodborne	
  pathogens:	
  
1. Salmonellosis	
  
2. Campylobacterosis	
  
3. Listeriosis	
  
4. Diseases	
  due	
  to	
  pathogenic	
  Esherichia	
  coli	
  
5. Shigellosis	
  
6. Yersiniosis	
  
7. GastroenteriFs	
  by	
  Vibrio	
  spp.	
  
8. Enteric	
  viruses	
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InfecFon	
  

Main	
  infecFous	
  diseases	
  due	
  to	
  foodborne	
  pathogens:	
  
1. Salmonellosis	
  
2. Campylobacterosis	
  
3. Listeriosis	
  
4. Diseases	
  due	
  to	
  pathogenic	
  Esherichia	
  coli	
  
5. Shigellosis	
  
6. Yersiniosis	
  
7. GastroenteriFs	
  by	
  Vibrio	
  spp.	
  
8. Enteric	
  viruses	
  



Secure	
  Safe	
  Food	
  and	
  Water	
   Dr.	
  Yeşim	
  Soyer	
  
December	
  	
  2014	
  	
  

Sequence	
  of	
  events	
  leading	
  to	
  a	
  foodborne	
  
disease	
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Global	
  Burden	
  of	
  Foodborne	
  Illness	
  

•  Globally,	
  there	
  are	
  nearly	
  1.7	
  billion	
  cases	
  of	
  diarrheal	
  
disease	
  every	
  year,	
  largely	
  ahributable	
  to	
  
contaminated	
  food	
  and	
  drinking	
  water.	
  	
  

•  Each	
  year	
  diarrhea	
  kills	
  around	
  760	
  000	
  children	
  
under	
  five.	
  

•  A	
  significant	
  proporFon	
  of	
  diarrheal	
  disease	
  can	
  be	
  
prevented	
  through	
  safe	
  drinking-­‐water	
  and	
  adequate	
  
food	
  safety	
  pracFces.	
  (11)	
  



Secure	
  Safe	
  Food	
  and	
  Water	
   Dr.	
  Yeşim	
  Soyer	
  
December	
  	
  2014	
  	
  

Global	
  Burden	
  of	
  Foodborne	
  Illness	
  

The	
  global	
  incidence	
  of	
  salmonellosis	
  (12)	
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Number	
  of	
  outbreaks	
  and	
  human	
  cases	
  in	
  EU.	
  
2009	
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DistribuFon	
  of	
  foodborne	
  outbreaks	
  in	
  EU.	
  2009	
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DistribuFon	
  of	
  verified	
  outbreaks	
  in	
  EU,	
  2009	
  



Secure	
  Safe	
  Food	
  and	
  Water	
   Dr.	
  Yeşim	
  Soyer	
  
December	
  	
  2014	
  	
  

Foodborne	
  Disease	
  Burden	
  in	
  OIC	
  Countries	
  
Number of notifiable foodborne diseases in Malaysia 
from 1990 to 2009. (14) 
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Foodborne	
  Disease	
  Burden	
  in	
  Pakistan	
  

•  Prevalence of many pathogens in several foods is 
commonplace in Pakistan.  

•  Precise estimates for foodborne illnesses in Pakistan are 
hard to make because of the absence of any monitoring, 
surveillance, and infection control.  

•  Cholera, campylobacteriosis, E. coli gastroenteritis, 
salmonellosis, shigellosis, typhoid, and brucellosis have 
been demonstrated to be the major foodborne illnesses 

•  Protozoa such and enteric viruses have also been found 
to be implicated in majority of the cases to cause these 
illnesses (15) 
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Foodborne	
  Disease	
  Burden	
  in	
  Pakistan	
  

Top 10 Causes of Deaths in 
Pakistan (16) 

Lower respiratory infections 12% 
Ischaemic heart disease 11% 
Diarrheal disease 9 % 
Perinatal conditions 8% 
Cerebrovascular disease 6% 
Tuberculosis 5% 
Chronic obstructive pulmonary 
disease 4% 
Measles 3% 
Whooping cough 2% 
Congenital anomalies 2%  

Top 10 Causes of Deaths in US 
(17) 

Heart disease: 596,577 
Cancer: 576,691 
Chronic lower respiratory 
diseases: 142,943 
Stroke: 128,932 
Accidents: 126,438 
Alzheimer's disease: 84,974 
Diabetes: 73,831 
Influenza and Pneumonia: 53,826 
Kidney Diseases: 45,591 
suicide 39,518 
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Food	
  Safety	
  SituaFon	
  in	
  OIC	
  Countries	
  

• Very high incidence of water and foodborne pathogenic 
infections  

•  Leading to very high morbidity and mortality rates.  

• No comprehensive system or organization exists for 
surveillance of outbreaks,  

• No mechanism of outbreak investigation, control, and 
prevention  of water and foodborne infection at OIC level.  
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Foodborne	
  Disease	
  Surveillance	
  System	
  in	
  
AZERBAIJAN	
  

WHO Surveillance Programme: Country Reports: KYRGYZSTAN 
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  Foodborne	
  Disease	
  Surveillance	
  System	
  in	
  
KYRGYZSTAN	
  

WHO Surveillance Programme: Country Reports: KYRGYZSTAN 
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Foodborne	
  Disease	
  Surveillance	
  System	
  in	
  
Malaysia	
  (14)	
  

WHO Surveillance Programme: Country Reports: Malaysia 
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Foodborne	
  Disease	
  Surveillance	
  System	
  in	
  Turkey	
  

WHO Surveillance Programme: Country Reports: Turkey 
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Foodborne	
  Disease	
  Surveillance	
  System	
  in	
  
Uzbekistan	
  

WHO Surveillance Programme: Country Reports: Uzbekistan 
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Foodborne	
  Disease	
  Surveillance	
  System	
  at	
  OIC	
  
Level	
  

Provide safe water and food 

Process raw agricultural produce to increase shelf life as well 
as economical value 

Training of government officers as well as faculty members 

No Surveillance System exists opposite to EU or USA 

 Such system and a database is necessary for 
outbreak investigation, surveillance, disease control and 

prevention 
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