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medical vs. ecological approach

• individual
• syndromes

• a set of medical signs 
and symptoms that are 
correlated with each 
other and, often, with a 
specific disease.

• diagnose – intervene – cure

• next patient, please!

• population
• parameters and variables

• collect data – analyse –
describe – increase
knowledge

• apply (?)

Avicenna = Ibn-Sīnā
(980-1037 e.Kr) –
bilde fra Wikipedia



arrogante dust!arrogant jerk!

• mutual feeling between professions that «they are working
with something that is totally different from what we are
dealing with»?

• competition and arrogance between departments, directorates, 
public services, scientific institutions, professions and 
individuals…SECTORIZATION







OneHealth

• Recognizing the inadequacy of a purely «medical» 
scientific approach to emerging diseases and other
«new» health problems



Human health, welfare and 

quality of life is inextricably

linked to the health of the

animals and the ecosystems

we share. 





Where are the biologists?



Is health and disease important in an 
ecological context?
• neglected in Scandinavia?

• very difficult to objectively measure impacts of disease…

• Nordic biologists’ approach to disease…? 
• something that happens in exotic places and is visible as rare, devastating

outbreaks with mass mortality
• something that occurs in artificially dense populations, i.e. in livestock, zoos 

and captive populations, but very rarely in Nordic nature
• no important impact on Nordic wildlife populations



Image: Dep. of Environment 
and Natural Resources, North-
West Territories, Canada

Bilde: www.cbc.ca, Canada



Bilde: Sergei Khomenko/Food 
and Agriculture Organization of 
the United Nations, Kazakhstan, 
mai 2015 

Image: Albert Salemgarayev, 
Kazakhstan, mai 2015



But new currents are coming

• EcoHealth

• Conservation medicine

• Ecosystem health



”I’m ill today!”

But – what do we actually mean by saying



”I have fallen ill.

I can’t participate.”



What do we actually mean by saying «I’m ill!»

• very difficult to define!
• abscence of health?

• “Health is a state of complete physical, mental and social well-being and not 
merely the absence of disease or infirmity.”

Preamble to the Constitution of the World Health Organization as adopted by the International Health 
Conference, New York, 19-22 June, 1946; signed on 22 July 1946 by the representatives of 61 States (Official 
Records of the World Health Organization, no. 2, p. 100) and entered into force on 7 April 1948.



What do we actually mean by saying «I’m ill!»

• very difficult to define!
• not merely abscence of health
• a continuous scale from absolutely healthy to state of death - a condition where

the functions of the body are so disturbed that vital organs are irreversibly
damaged

• ”pretty healthy” sliding into ”a little bit ill”
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…attempt on definition (Wobeser, 1997)…

• «any impairment that interferes with or modifies the
performance of normal functions

• including responses to
• environmental factors

• nutrition
• toxicants
• climate

• infectious agents
• inherent or congenital defects
• combinations of these factors»



…attempt on definition (Wobeser, 1997)…

• «any impairment that interferes with or modifies the
performance of normal functions and/or length of life

• including responses to
• environmental factors

• nutrition
• toxicants
• climate

• infectious agents
• inherent or congenital defects
• combinations of these factors»
and?
• stressors (environmental, social, anthropogenic)



The least spectacular is as always
the most common

• low degree (subclinical) disease is most prevalent

• many disease factors are often at play at the same 
time

• and work in interplay with other factors

• often not visible at «typical disase» 

• but rather lowered condition, reproduction or long-
term survival

• clinical disease and death are often the result of an 
interplay of multiple factors
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condition, age, 

physiological status

disease factors
infectious agents, toxins, 

nutrition, congenital
defects, stress

(mode, dosage, virulence etc.)

environment

pretty
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deer image from www.openclipart.org
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What I meant to say…
• disease is a response in animals caused by 

(most oftenly) the combined effect of
multiple interacting factors, both abiotic
and biotic, natural and anthropogenic

• this condition in an animal and/or an 
animal population may again affect its
interaction with other species, its abiotic
environment and humans

• a wildlife researcher need to take this into
account…



Hypothetical examples:
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Roe deer and red foxes: A study of how
predation mortality rate is a 
consequence of topography and 
vegetation



Bilde: B. Ytrehus, Veterinærinstituttet



Bilde: B. Ytrehus, Veterinærinstituttet



Image: B. Ytrehus, Norwegian Veterinary Institu



Archive photograph from Norwegian Veterinary Institute



Another highly hypotethical study:

”Effect of pollution and climate
in breeding areas on the
survival of juvenile cormorants
(Phalocrocax carbo) in 
Skagerak»

Image from Wikimedia commons. «great cormorant in 
Gothenburg, Sweden» by Gegik.



www.nina.no

Bilde: B. Ytrehus, 
Veterinærinstitutte



«Global declines
of caribou and 
reindeer»
• Global change

• Changes in phenology

• Insect harassment

• Extreme weather events

BUT

• What about….?
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Living in an exciting period of time…



Ecological tipping points?

• Enormous growth of human population

• Urbanization

• Movement of industrial production

• Increased transport
 of people
 of animals
 of goods -> connectivity

• Changes in agricultural landscapes
• developing countries - enchroachment
• Western and Northern – forest regrowth

• Changed area use – fragmentation

• Managment that increases wildlife population densities

• Global warming – climate change

• Medical treatment – immunosuppression, antibiotic
resistance



A message from the frogs…

 chytridiomycosis (Batrachochytrium dendrobatidis)
 spread from South Africa with African clawed frogsrosk

(Xenopus laevis)
 acting together with

● climate change
● habitat destruction
● pesticides

 and other factors?
 about 2000 of 6000 known amphibia are threatened



Same message from bats in 
North-America…
• White-nose syndrome
• Discovered in 2007

• Geomyces destructans
• Common in European bats

Image credit to Martin Moriarty, USFWS



and a word from the snakes, too…

• snake fungal disease
• Ophidiomyces ophiodiicola
• found first in 2006
• spreading
• isolated populations plummet



What I am trying to say…
• there are a lot of «invisible» bugs around -

what we observe may not be descriptive
for what really happens

• a lot of things are currently happening 
that may increase the exposure to and  
impact of diseases that hitherto has been
negligible

• a wildlife researcher need to take this into
account…



Acting responsibly
• Formal duty

• Food Act § 19
Anybody shall exercise necessary caution, so that there not will arise danger for development or spread of
transmissible animal disease.

• Avoid confounding ourselves by transmitting disease, causing
disease or increasing impacts

• not transmit diseases
• from yourself and your food
• from domestic animals
• from other populations of the same or similar species
• between individual animals

• not force study animals into «unnatural situations»
• minimalize stress



Stress & disease
• Term with different meanings in different

scientific disciplines

• Not only an attribute of the stressor (the environmental component), but 
also an attribute of the stressed (the biological component)

• In psychology, ethology and welfare science often restricted to situations 
where the stress response fails to return the organism to homeostasis

• Definitions of «environmental stress» put forward by Bijlsma and Loesche
(2005) (evolutionary context)
• An environmental condition that, when first applied, impairs Darwinian fitness (Sibly & 

Calow, 1989)
• Any environmental change that acts to reduce the fitness of organisms (Koehn & Bayne 

1989) 
• An environmental factor causing a change in the biological system which is potentially 

injurious. (Hoffmann & Parsons, 1991).



Figure from: Hofer & East, 2012, Chapter 7 in «New directions of conservation medicine – applied
cases of ecological health»



Figure from: Hofer & East, 2012, Chapter 7 in «New directions of conservation medicine – applied
cases of ecological health»



Measuring stress…?

• Not necessarily easy

• Behavioural responses

• Corticosteroids
• which ones?

• in which tissues or excretions?

• interpretation???!

• Cathecholamines

• Pheromones

• Heat-shock proteins and other proteins

• Body temperature

• Heart rate and contraction

• Leucocyte coping activity

• Neutrophil/heterophil to lymphocyte
ratio in peripheral blood



Samples to (routinely) take when handling 
animals to enable health examination

• Serum samples
• serology
• blood chemistry

• Blood (with anticoagulant)
• pathogens in blood
• haematology

• Faeces
• parasites
• some viruses and bacteria
• corticosteroids (?!)

• Hair/feathers
• corticosteroids

• Check disease status in your study
area

• Contact somebody that may know

• DON’T WAIT UNTIL YOU GO OUT IN 
THE FIELD



Things to look out for

• Dead animals
• thorough necropsy done by veterinary

pathologist
• if not possible – take samples of all 

vital organs according to premade
necropsy protocol (!)

• if associated with the study – film!
• DON’T PUT IT IN THE FREEZER!

• Also in individuals and species 
that not are studied

• Live animals
• behaviour
• walk/flight
• fur and skin
• secretions
• lesions
• ectoparasites

• Contact somebody that may know

• DON’T WAIT UNTIL YOU COME 
HOME



So…

• what is disease
• an ecological factor among many others
• may be obscure, but although important
• may be the reason behind other phenomena

• lowered condition, reproduction or long-term survival
• changed behaviour

• may strike rapidly and hard – but that’s not common

• One Health, EcoHealth, Conservation Medicine

• why bother

• responsibility to not increase disease load and impacts

• avoid confounding results

• some things that can be done



May turn exciting

• holistic approach – more valuable
knowledge

• un-anticipated results

• may be both important and interesting

• and even fun
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