
Widespread use of human pharmaceu�cals is increasing environmental pollu�on as they 
con�nuously enter water a�er human excre�on or improper disposal. Hospitals have 
been iden�fied as a major point source for pharmaceu�cals entering municipal sewers
and waterways. Rural hospitals in par�cular may be of concern as subsequent treatment
may be carried out with smaller/less advanced wastewater treatment plants (WWTP). 

Caithness General Hospital (CGH) in Scotland is a rural general hospital. A pilot study 
was conducted to determine the impact of CGH on the Wick waste water cycle.

• “greening” its prescribing formulary to reduce the environmental  
      impact of medicines use.
• the only hospital in the world to have achieved the Alliance for          
  Water Stewardship standard.
• improving knowledge and behaviours of the public and clinicians    
      about pharmaceu�cal pollu�on and the use of an�bio�cs with a video. 
• campaign to return waste medicines to a pharmacy for safe disposal. 
• researching the biodegrada�on of pharmaceu�cals and the use of     
      blue-green resources for health.
• inves�ga�ng whether there have been any                  
 reduc�ons in environmental harm as a result  
      of these interven�ons.          

Climate breakdown is the greatest health threat 
of the 21st century and yet healthcare is contribu�ng to it.

What impact does a rural general hospital have on 
the waste water cycle and water quality?
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Graphs of total pharmaceu�cal 
concentra�ons (ng/L, on the 
logarithmic scale) detected in 
Caithness General Hospital 
wastewater, wastewater influent 
and effluent. (Boxes represent 
the interquar�le range with 
notches showing median, 
whiskers showing concentra�on 
range and circles showing 
outliers. Pharmaceu�cals were 
not detected in Loch Calder and 
CGH tap water).  

Results from the Wick study indicate that 
pharmaceu�cals are detectable in the Caithness General 
Hospital wastewater, as well as the Wick WWTP influent 
and final treated effluent. 

Seven pharmaceu�cals were present in the WWTP final 
effluent, indica�ng that the treatment techniques are 
ineffec�ve for some pharmaceu�cal pollutants. 

Observed concentra�ons of an�bio�cs, psychiatric drugs 
and analgesics/an�-inflammatories in effluent indicate 
poten�al adverse effects in receiving surface water (e.g. 
assistance in the spread of an�microbial resistance, 
ecotoxicological effects), and further work should assess 
the environmental risk.
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NHS Highland is working with organisa�ons in the One Health 
Breakthrough Partnership:

CGH is an important source of pharmaceu�cals entering the municipal 
wastewater in Wick.

WWTPs do not effec�vely remove some pharmaceu�cals from wastewater.

Overall, these compounds demonstrate high usage in Scotland and are 
detectable in Wick wastewater (in the ng/L range). As several compounds are 
not fully removed from wastewater effluent, they have a direct path into 
surface water where adverse effects to environmental and human health are 
poorly characterised.

Addi�onally, as several of these compounds have been included on European 
“watch lists” such as DCF, CBZ, TRI, FLX, CLAR and EE2, the importance for 
assessing the environmental behaviour and fate is further jus�fied.

Implica�ons for future policy and work 
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Samples (2 litres) were collected over a one month 
period (Feb 2018) from five sites for analysis of 8 target 
pharmaceu�cals and 25 water quality parameters 
(reported elsewhere) in: 

 

Methods
Target pharmaceu�cals monitored:

Analgesics/anti-inflammatories: paracetamol 
(PAR), diclofenac (DCF) and ibuprofen (IBU)
Antibiotics: clarithromycin (CLAR) and 
trimethoprim (TRI)
Psychiatric drugs: carbamazepine (CBZ) 
and fluoxetine (FLX) 
Synthetic hormone: 17α-ethynylestradiol (EE2)

  i. Untreated (Loch Calder) raw water supply (n = 4)
 ii. Treated hospital (CGH) tap water (n = 4)
iii. Combined hospital (CGH) discharge (n = 20)
iv. Combined WWTP influent (n = 19)
 v. Final WWTP treated effluent (n = 19)

The sector has a responsibility to implement the Hippocra�c Oath to 
“first, do no harm” as it relates to its own prac�ce and climate 
footprint, working with and influencing others to do the same.


