
Health and the Domestic Environment 

• Accidents 
• Mental health 
• Respiratory health 
• Cardiovascular health 

– Xcess winter mortality 
 

 



Lung Health and the Domestic 
Environment 

• Indoor environment health effects: 
– Asthma 

• Infants, children, elderly 
– COPD 

• Elderly 
– Rare – fibrosing lung disease  

• indoor birds 
• hobbies 
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Lung Health and the Domestic 
Environment 

• What is asthma (and allergy) 
• Domestic environment 

– Allergies 
– Remedies 
– Damp and mould 
– Irritants - Nitrogen oxides (gas) 
– Viral infection 

 
 



What is Asthma  ?? 

….widespread narrowing of the bronchial airways, 
which changes its severity over short periods of time 
either spontaneously or under treatment, and is not due 
to cardiovascular disease.  WHEEZING 

CIBA Symposium 1959 

+ bronchial hyperresponsiveness  physiology 

+  airway inflammation  pathology 



Descriptions of Asthma 

Asthma Non-Asthma 

wheezy bronchitis 

cough variant asthma occupational asthma 

post viral wheeze 

Allergic – Eosinophil Non allergic – Neutrophil 





Asthma Epidemiology 

Wheeze Asthma = 
Melbourne children prevalence Wheeze = 54% 

Dunedin Cohort age 26 years – 70% 1 report wheeze 
       50% 2 or more 

Perfect ‘data’ wheeze = 100%  by 20 years age 







ALLERGY 



Allergen in the airway 

Inflammation Constriction 





Asthma  - Overview 

• What is asthma? 
“Despite the immense amount of material 
presented here (2200 pages) we do not know the 
answer to this question…” 

• How should we classify asthma? 
“The classification of asthma will remain a 
problem until more is known about the disease” 



Asthma  - Overview 

• Why does asthma differ in severity between 
patients? 
“We have little understanding of why the disease 
differs in severity between patients….” 

• How should asthma be managed? 
“The whole area of management remains 
controversial and has led to a mania in the 
production of management guidelines…” 

 



Asthma at the Clinic 

History 
Wheeze 

 
+ 

reversible 
airflow obstruction 

+ 
Response to Rx 

 

Family history 
Allergies 
IgE 
Hay fever 
Eczema 
TRIGGERS 
 
OCCUPATION 



Asthma prevalence has increased substantially  
over the last 50 years 



<5%
5 to <10%
10 to <20%
  20%

12 month period prevalence of asthma symptoms in 
13-14 yr old children  



Phase One Prevalence of Current Wheeze, 
13-14 Year Age Group 
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Video clip 



<5%
5 to <10%
10 to <15%
  15%

12 month period prevalence of asthma symptoms in 13-14 year 
old children (video)  

Similar patterns 
Lower prevalence than 
written 



Mainardi, T. Pediatrics 2013;131;1 
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NYC Emergency ER visits for asthma  
In children vary 20 fold by district 



Domestic Environmental 
Allergens 

NZ highest levels domestic  
HDM allergen in world 



Measure the chemical  
causing allergy in dust 
 
>2mcg/g - sensitisation 
>10mcg/g - asthma attacks 
 
NZ amongst highest in the world 
Floors ~40mcg/gm 
Bedding ~20mcg/gm 



‘valve’ to control the 
mite’s water supply from  
the surrounding air 
 
Cannot survive in  
dry climates 
Requires RH >50% 
Desert 
Mountains 
- prevention strategy 





Children with mite allergic asthma achieve 
complete remission of symptoms and normal lung function 
in ~ 3months 



Asthma 
• Common in NZ and English speaking countries 
• Allergic and non allergic 
• Prevalence has increased substantially in last 50 

years 
• Prevalence varies considerable by country 
• Prevalence can vary considerable within cities 
• HDM allergen high levels in NZ homes 

 
 

 
 

 



Managing allergies 
• Complete mite avoidance only at altitude 
• Heat recovery ventilation 
• Bedding covers – pillows, duvets, 

mattresses 
• Miticides, chemicals to denature allergen 
• Humidity control 

– Problem – mites can survive 23/24 hrs 0RH% 
• Low allergen pets, washing ??  
Many studies show reduction in allergen and mites  

but fail to show improvement in asthma 











Outcomes 
• Substantial increase in temperature and reduction 

in RH% 
• No effect on mite numbers or mite allergen 

 
• Reduced humidity not sufficiently sustained  
• 1 hour @ 70% RH in 24hrs 5% RH sufficient for 

mite survival and reproduction 
 
 
 

 
 

 



Asthma and domestic environment 

• Damp, cold and mould 
– Moulds - allergic and non-allergic 

• Make existing asthma worse 
• May ‘cause’ asthma 

– Non specific effect of fungal wall material 
• ? Primary  and secondary 

– Increased risk URTI - ?? Viral 
– Other? 

 
• VOC’s – carpets, synthetic bedding, flooring 
• NOx – unflued gas 
• Particulates from wood/coal burning 
• ETS – only modifiable asthma risk factor 

 
 

   



Moulds and Asthma Severity 
• Asthmatics allergic to moulds have more 

severe asthma (but mould allergy 
uncommon 2-5%) 
– Studies asthma clinic and specialist referrals  
– Hospital and ICU admissions  
– Life threatening asthma and deaths 
– A/E, hospital admissions  -  spore counts  









Severity classified by score 
Severe asthma 2-3 x sensitised 



Mendell MJ.  Indoor dampness and mold as indicators of respiratory health risks: 
epidemiologic evidence. 2014 

Unknown how this effect is mediated 
• Irritation fungal products 
• Immune – beta glucans 
• Mould just marker – increased viral 

exposure 



2-4 fold increased risk for mould damage or visible mould 



 
 

• Is visible mould associated with the onset of wheezing? 
• 450 children between 1 and 6 years old,   
• Living in Wellington/Hutt Valley/ Porirua/Kapiti region 
• Cases:  

– recently prescribed and used their 1st treatment for wheezing = in 
the last 12 months 

– Lived in their homes for 6 months prior to 1st treatment  
• Controls: 

– No history of wheezing, 2 controls per case, matched on gender, 
age, area 

• Recruitment via 54 medical centres 
– via medtech query, sent letter from GP practice 

• Independent building inspection + mould assessment by 
researchers 

HOME Study 



Mould/dampness factor Prevalence 
CASE 

  
CONTROL 

Odds ratios (95% 
confidence intervals) 

Visible mould house 
- Parent identified 
- Inspector identified 

  
96% 
47% 

  
82% 
37% 

  
5.19 (2.16 – 12.5)* 
1.57 (1.03 – 2.34)* 

Visible mouldscore bedroom 
- Researcher identified 
- Parent identified 

Mean 
2.2 
2.0 

Mean 
1.2 
0.9 

  
1.33 (1.18 – 1.50)* 
1.30 (1.16 – 1.46)* 

Mould odour 
- Researcher identified (bedroom) 
- Parent identified (bedroom) 
- Inspector identified (house) 

  

  
21% 
25% 
22% 

  
10% 
10% 
15% 

  
2.57 (1.47 – 4.51)* 
2.23 (1.24 – 4.04)* 
1.61 (0.97 – 2.66) 

Condensation – parent identified (house)  98% 88% 6.65 (2.00 – 22.04)* 

Leaks/water damage 
- Researcher identified (bedroom) 
- Parent identified (house, 12mth)  
- Inspector identified  

  
13% 
50% 
9% 

  
7% 
36% 
3% 

  
2.26 (1.14 – 4.47)* 
1.82 (1.21 – 2.73)* 
3.56 (1.46 – 8.67)* 

qPCR static cloths 
- Cladosporium cladosporides^ 
- Penicillium/Aspergillius^ 
- Total fungi^ 

Median 
294  

31360  
51470 

Median 
304  

28150 
48820 

  
1.00 (0.81 – 1.23) 
0.98 (0.82 – 1.19)  
0.96 (0.76 – 1.20) 

 
Mean temperature 
Mean relative humidity 

Mean 
18.2°C 
65.0% 

Mean 
18.1°C 
64.6% 

 
1.02 (0.91 – 1.15) 
1.01 (0.98 – 1.04) 

* Significant P≤0.05 







N02 was associated with upper and  
lower respiratory tract symptoms and 
lung function 



Asthma and domestic environment 
• Asthma and allergies common in NZ 
• Prevalence has increased and varies widely by 

country and within cities 
• HDM – high levels feature of NZ homes. 
• Poor quality housing – damp cold encourage 

mould growth 
• Damp and mould – may initiate asthma and make 

it worse  Why? 
• Unflued gas heating makes asthma worse 
• ?? Open fires stoves?  

 
 

 
 



Domestic design and asthma 
• Low allergy housing – Denmark (cold winters) 

– Heat recovery ventilation 
– Barrier bedding material 
– Minimise dust. Remove carpets? 

• Warm, dry, weathertight homes 
– Dwelling aspect – Wellington 

• Improve rental accommodation WoF 
• Overcrowding (strep sore throats, Rh fever) 
• Primary prevention study with bedding! 

 
 

 
 

 

 
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