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Problem Statement 

1.  Hookah systems compress contaminated gas into their supply. 

 

 

 

 

 

3.  Fishermen are resistant to change. 

4.  Cost ($) 

6.  Distance  

5.  Equipment 

2.  Epidemic number of DCS cases per year. 



Questions 

1. Can we implement an intervention: 
 Adopted by leaders 
 Cost-effective 
 Measurable effectiveness 
 From a considerable distance 
 Stimulate change in the cooperative 

 

2. Can we teach fishermen how to do this on their own 
 



Recruitment Analysis of Gas 

Intervention 

Separation of 
Engine Exhaust 

Educational 
Intervention 

 

Study Design 



 
Recruitment Methods 
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Materials 
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Materials: Gas Sample Manifold 

 
 



Materials: Gas Analysis 

Square Analyzer CO 
(±1ppm) 
 
Galvanic Electro-chemical 
90% Response time >::15 



Materials: Gas Analysis 

Calibration Gas  
Carbon Monoxide 
 
70 ppm CO Balance 
(±5%) 
 
 



Materials: Gas Analysis 

 Analox Aspida  
 CO2  

(±1ppm, ±2%) 
 

 Calibrated  
 09/01/2013 



Materials: Gas Analysis 

Visi-Float 
Flowmeter (±5%) 





Methods: Gas Analysis 

1. HDS fills to full pressure  

 100-160 PSI 

 

2. Flush with O2  

 0.5 L/min for 15 sec 

 

3. Turn 3-way valve to CO/CO2  

 0.2 L/min for 25 sec 

 Record CO/CO2 (1) 

 Wait 10 sec 

 Record CO/CO2 (2) 

 



Methods: Gas Analysis 

4 CO and 4 CO2 
values were 

attained from 
each HDS  

(N = 7) 
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Methods: Intervetion 

 
 





 



Posters 

1. DCS signs and symptoms and CO and CO2 poisoning warning 

 

2. Administration of medical O2  

 

3. Intervention “How-To” guide 

 

 

Educational Interventions 







Collaborative Presentation 

 Intervention effectiveness in participants (Huchim) 

 

 Demonstration of O2 administration 

 

 Medical O2 tank gifts 

 

Educational Interventions 





Statistical Analysis: Testing for Differences 

SPSS 

Mean, median, and range of CO and CO2 levels  

Normal distribution 

Paired samples t-test 



Results: Mean Differences 

Gas Pre- 

Intervention  

(N = 7) 

Post-

Intervention 

(N= 7) 

Mean 

Differences 

(df = 6) 

Mean 

(ppm) 

Range 

(ppm) 

Mean 

(ppm) 

Range 

(ppm) 
t p 

CO 25.5 4.0-68.0 7.0 2.0-17.0 2.62 0.04 

CO2 430 400-500 400 400 2.07 0.084 

Gas Pre- 

Intervention  

(N = 7) 

Post-

Intervention 

(N= 7) 

Mean 

Differences 

(df = 6) 

Mean 

(ppm) 

Range 

(ppm) 

Mean 

(ppm) 

Range 

(ppm) 
t p 

CO 25.5 4.0-68.0 7.0 2.0-17.0 2.62 0.04 

CO2 430 400-500 400 400 2.07 0.084 
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Material Cost (USD) 

Heat-resistant Polyethylene Hose (7”) $10.00 

Aluminum Plate (0.25 X 4.00” X 1.75”) $20.00 

Misc. Spare Parts (Clamps, twist ties, etc.) $10.00 

TOTAL Cost of Intervention $40.00 

Cost Analysis 
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Conclusion 

 The intervention reduced CO in the fishermen’s air supply by 
75% to acceptable diving levels 
 

  CO2 levels do not appear to be at detrimental levels to these 
divers 
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Discussion 
 

 This intervention could be applied to additional members of 
the fishing cooperative.  
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Discussion 

• 8 Boats have taken this intervention 

• We estimate that this fishing season 10 more 
boats will have the intervention 
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