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Health-based assessment of housing - on 
the way to healthier dwellings 

When evaluating homes, mainly aspects of 
climate change, sustainability, ecology and 
economy are in the focus. For example, an 
energy performance certificate is required by 
law in several European countries on the basis 
of EU Directive 2010/31/EU, to identify and 
assess the energy efficiency of buildings. 
Furthermore, there are various certified 
systems to assess the sustainability of 
buildings, eg the “Leadership in Energy and 
Environmental Design (LEED” or the “German 
certification systems for sustainable building 
(DGNB)”, where different environmental 
standards are established. Some health 
aspects are also taken into account in these 
systems, but in most cases they are not 
decisive in the overall. 
On the subject of healthy housing we can find a 
lot of more or less good information brochures, 
but usually they only deal with one specific 
topic. Numerous brochures from health 
authorities and consumer groups give helpful 
advice on mould and moisture problems in 
homes, on indoor air quality, or on safety in the 
home. One can also find useful information on 
the Internet, but it is often difficult for the 
layman to distinguish reliable, evidence-based 
information from dubious statements.  
Meanwhile, also various health-based 
assessment systems are established for 
individual products which play a role in the 
home furnishing. In Germany for example, 
healthy products can be awarded with the label 
"Blue Angel", and health based requirements 
for emissions from building products are 
enshrined in the AgBB-scheme. 
But in many countries there is a gap at the 
comprehensive health assessment of housing. 
The importance of a more holistic view of 
healthy housing is reflected in the discussion on 
the influence of ventilation on damp and mould 

in energy-saving measures. In the assessment 
of housing, there are two different approaches: 
 Health assessment of dwellings by 

professionals 
 Health assessment of dwellings by the user 

of the apartment itself 
Both systems have both advantages and 
disadvantages. In the first case, the building 
itself is more in the focus. The aim of the 
assessment is an objective, quantitative 
evaluation of the health risks of the house. 
Basically, the suitability of the building for 
residential purposes and the classification of 
housing from a health perspective is examined. 
The target group of the procedure is the builder 
or the owner of the building. The advantage of 
this approach is to ensure the most objective 
evaluation of experts, the comparability of 
buildings from a health perspective, if the 
assessment criteria are transparent. The 
disadvantage is that appropriate procedures 
must be legally established, or at least 
introduced as certified methods, which are often 
lengthy proceedings. Due to the required 
knowledge, the assessment can not be 
performed by amateurs, and additional charges 
arise for this reason. 
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In the assessment by the user, the user’s 
behavior is more prominent. An objective and 
quantitative assessment by the layman is 
difficult to perform in many cases, so that the 
comparability of the assessment is not given 
easily. The purpose of this assessment is rather 
the recognition of deficiencies and their remedy 
by simple measures and a health-based 
management of the dwelling. The advantage of 
such an assessment is the easy implementation 
without additional costs. However, the 
assessment requires a certain amount of 
motivation through the home user, and often 
the owner has no interest in such an evaluation, 
since a poor performance in the evaluation of 
his apartment reduces the chances of 
marketing.  
The following contributions give examples for 
both ways. David Ormandy presents the 
Housing Health and Safety Rating System, 
which has been established by law in England 

and Wales since 2004. Evert Hasselaar has 
created a checklist for the Netherlands that 
allows a semi-quantitative health risk 
assessment by the users of the dwelling.  
What rating systems are possible in practice 
depends certainly also on the concrete political 
situation. Both ways can be used to improve the 
housing situation, the legal implementation is 
certainly the more effective and sustainable 
way, but not necessarily the faster one. Both 
authors share their experiences with the 
different systems, and I would like to thank both 
very much for their contributions. 
 
 
Dr. rer. nat. Bernhard Link, WHO Collaborat-
ing Centre for Housing and Health, Baden-
Wuerttemberg State Health Office, Stuttgart, 
Germany.      who.cc@rps.bwl.d  
 
 

 

Putting Health at the Centre of Housing Strategies 

 
Prof. David Ormandy, Institute of Health, University of Warwick, Coventry, UK. 
David.Ormandy@warwick.ac.uk; http://go.warwick.ac.uk/healthyhousing  
 

Introduction 
The Housing Health & Safety Rating System (HHSRS) is a risk based method of assessing housing 
conditions. It was developed and tested over ten years, and introduced into the English legislation in 

006, replacing the previous approach which had been the statutory standard for over 50 years. 2 
While there were health based principles underlying the previous standard, these had been forgotten 
and were ignored. This was primarily because the phrasing focused on the building structure and fa-
cilities, stating what should and should not be present This building focus meant that the severity of 
any defect or deficiency was judged in terms of the extent and cost of any remedial work, rather than 
he severity of the threat to health. t 

The HHSRS shifts the focus from the building and facilities to the potential hazards from the condition 
– it focuses on the effect of any defect. And, rather than setting a ‘standard’, it provides a means of 
grading the severity of any threats to health and safety. As well as including all potential housing haz-
ards it was designed to apply to any form of dwelling however constructed. Also, it provides a struc-
ured and logical approach to the assessment. t 

The principle behind the HHSRS is that any dwelling, including any associated outbuildings, amenity 
space and means of access, should provide a safe and health environment for any potential occupier 
and visitor. This, however, is not completely possible as we want and need hazards – gas, electricity, 
cooking facilities, space heating appliances, stairs, windows, doors etc. So, any necessary and un-
avoidable hazards should be as safe as possible.i 
 
Development 
The first stage in the development of the HHSRS was a literature review to identify the evidence on 
hazards in dwellings. The review included searches of various data-bases including those covering 
medical, architectural and engineering research. It also included searches of the so-called grey litera-
ureii. Based on this review, 29 potential housing hazards were identified (see Box 1). t 
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To compare these hazards, datasets on health outcomes were matched and combined with datasets 
on housing conditionsiii. The analyses showed the prevalence of the hazards in the English housing 
tock and which age groups were more vulnerable to particular hazards than others. s 

The next development stage was to devise a methodology for assessing and comparing the potential 
hazards. To overcome our generally flawed perception of risks, and the fact that the identified Haz-
ards differ widely, a two stage assessment process was adopted. First, the likelihood of a hazardous 
occurrence over the next twelve months and second that of the severity of the outcome. This first 
stage helps with a comparison of those hazards that have a fairly quick outcome (such as a fall) with 
those that only have an impact with a relatively long exposure (for example dampness), and also cov-
ers the effect of different seasons. The second stage was to judge the severity of the outcome from 
the occurrence, taking account of other factors such as the presence of a glass door at the foot of 
stairs increasing the severity of the outcome from a fall, or whether mould growth is in a passageway 

r a bedroom taking account of the level of exposure. o 
To bring these two stages together, numbers are used to reflect the assessor’s judgment and a for-
mula created to generate a Score for each Hazard. The higher the Hazard Score, the greater the risk 
to health and safety. 
 
Use of the HHSRS 
Local authorities in England and Wales are charged with taking action to deal with unsatisfactory 
housing conditions. Their options include compelling owners to carrying out remedial works and/or 
providing financial assistance. To determine whether action should be taken, the dwelling is surveyed 
and the condition assessed, and it is for this assessment that the local authorities are required to use 
he HHSRS. t 

To inform housing policies and strategies, sample house conditions surveys are carried out at both 
national and local levels. Since its introduction in 2006, these surveys use the HHSRS as the basis for 
determining the range and prevalence of hazards in the housing stock and the effectiveness of poli-
cies in dealing with hazardsiv. 
 
Perspectives 
Unsatisfactory conditions in English housing are implicated in thousands of deaths and tens of thou-
sands of injuries and illness requiring medical attention every year. The HHSRS reflects this, and, its 
incorporation into the housing legislation, provides a means to tackle unhealthy housing conditions. 
Also, by including the HHSRS in housing surveys, it has put health at the centre of housing policies 

nd strategies, locally and nationally. a 
An example of how a local authority has adopted this health focus for its strategy is the Liverpool 
Healthy Homes Programme. This is run jointly by Liverpool City Council (the local authority) and Liv-
erpool Primary Care Trust (the local health Trust). Its stated aim is to prevent ill health and injury re-
sulting from poor quality housing conditionsv. With motto of ‘Healthier Homes: Healthier Lives’, the 
objective is to reduce ill health attributable to poor quality conditions in housing so improving the 

ealth and wellbeing of occupiers. The HHSRS is used as the basis for the housing assessments. h 
As the HHSRS focuses on health outcomes from housing conditions it has been possible to estimate 
the cost of poor housing. This has been achieved with data from the national housing survey on the 
potential health outcomes from HHSRS Hazards identifies, and figures provided by the English Na-
tional Health Service for the diagnosis and treatment of those health outcomes. This allowed the total 
annual cost to the health sector to be estimated. For example, it is estimated that energy inefficient 
dwellings (the HHSRS Hazard of Excess Cold) cost the health sector some £750 million every year 
approximately 926 million €)vi. ( 

It is arguable that the HHSRS principles and core methodology are transferable to other countries. 
This is because it is probable that the same hazards will be found in housing whatever the country, 
although the rank order will differ. As mentioned above, by focusing on the threats to health and 
safety, the form and construction of the dwelling is irrelevant to the assessment; these become rele-
vant when determining the remedial action necessary. This argument is support by the fact that the 
US Department of Housing and Urban Development has adopted the HHSRS (changing only the 
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name to the Healthy Homes Rating System), and now requires all organisations to which it awards 
grants, to use this Systemvii. 
 
 
A. Physiological Requirements 
Damp and mould growth etc  
Excessive cold 
Excessive heat  
Asbestos (and MMF)  
Biocides 
CO & Fuel combustion products 
Lead 
Radiation 
Uncombusted fuel gas 
VOCs 
 
B. Psychological Requirements 
Crowding and Space 
Entry by intruders 
Lighting 
Noise 
 

 
C. Protection Against Infection 
Domestic hygiene, Pests & Refuse 
Food Safety 
Personal Hygiene Sanitation & Drainage 
Water supply 
 
D. Protection Against Accidents 
Falls associated with baths etc 
Falling on level surfaces 
Falling on stairs and steps 
Falling between levels 
Electrical Hazards 
Fire 
Flames, hot surfaces etc 
Collision and entrapment 
Explosions 
Position and operability of amenities etc 
Structural collapse and falling elements 
 

 
Box 1 – The 29 HHSRS Potential Housing Hazards 
 
                                            
i  HHSRS Operating Guidance – Housing Act 2004: Guidance about Inspections and Assessments of 

Hazards given under section 9 -https://www.gov.uk/government/publications/hhsrs-operating-guidance-
housing-act-2004-guidance-about-inspections-and-assessment-of-hazards-given-under-section-9 

ii  See, for example, Review of Health and Safety Risk Drivers (2008) DCLG - 
http://webarchive.nationalarchives.gov.uk/20120919132719/www.communities.gov.uk/publications/plan
ningandbuilding/reviewhealthsafety 

iii  For an explanation of this process see Statistical Evidence to Support the Housing Health and Safety 
Rating System, Vol I, Vol II, and Vol III. ODPM, London. 

iv  See English Housing Survey: Headline Report 2010-2011 - 
https://www.gov.uk/government/publications/english-housing-survey-headline-report-2010-to-2011 

v  http://www.liverpool.gov.uk/council/strategies-plans-and-policies/housing/healthy-homes-programme/ 
vi  Quantifying the Cost of Poor Housing IP 16/10. (2010) IHS –BRE Press, Watford, UK 
vii  Overview of the Healthy Homes Rating System (HHRS) - 

http://portal.hud.gov/hudportal/HUD?mode=disppage&id=HHRS 
 
 

Popular health risk assessment 

Dr. ir. Evert Hasselaar, OTB Research Institute for the Built Environment; Delft University of Technol-
ogy, Delft, Netherlands. E.Hasselaar@tudelft.nl  
 
Introduction 
Health risk assessment is needed when living conditions have a potential (negative) impact on health.  
The main parameters of health performance of residential buildings are air quality, acoustics, thermal 
comfort, safety and social quality. Table 1 presents agents (e.g. gases and aerosols) and environ-
mental conditions e.g. (stair safety, burglar protection, etc.) that may have an impact on occupant 
health. The health risk depends on the period of exposure and conditions that exceed safety limits 
and also on the condition and perception of the occupant. The occupant, for that reason, deserves a 
central position in the assessment process.  

 

https://www.gov.uk/government/publications/hhsrs-operating-guidance-housing-act-2004-guidance-about-inspections-and-assessment-of-hazards-given-under-section-9
https://www.gov.uk/government/publications/hhsrs-operating-guidance-housing-act-2004-guidance-about-inspections-and-assessment-of-hazards-given-under-section-9
http://webarchive.nationalarchives.gov.uk/20120919132719/www.communities.gov.uk/publications/planningandbuilding/reviewhealthsafety
http://webarchive.nationalarchives.gov.uk/20120919132719/www.communities.gov.uk/publications/planningandbuilding/reviewhealthsafety
https://www.gov.uk/government/publications/english-housing-survey-headline-report-2010-to-2011
http://www.liverpool.gov.uk/council/strategies-plans-and-policies/housing/healthy-homes-programme/
http://portal.hud.gov/hudportal/HUD?mode=disppage&id=HHRS
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Parameters Agents or conditions creating health 
hazards 

Potential effects 

Air quality Emission of mould, house dust mite, pollen, 
bio-effluents, Legionella bacteria, PM2.5, 
NO2, CO, VOCs, benzene, benzo(a)pyrene, 
fuel-burning exhaust, formaldehyde, asbes-
tos, aerosols  

Infection, respiratory effects, 
stress, pneumonia, cardiovascu-
lar disease, cancer, neurological 
effects, suffocation 

Acoustics Ambient noise, technical noise, social noise Stress, fatigue, headache 
Comfort Extreme temperatures and relative humidity, 

radiant asymmetry, draught, poor daylight 
and view 

Stress, dehydration 
 

Safety Sharp edges, slippery floor, low placed glaz-
ing, storage places of toxic materials, poor 
ergonomic design and furniture, rubbish, 
toys around etc 

Falls, cuts, bruises, scalds, 
burns, shock, poisoning, suffoca-
tion, drowning 

Social qual-
ity 

Easy trespassing, lack of privacy, unsafe 
places 

Stress, social isolation, bodily 
harm 

 
Table 1: Agents and conditions that create health hazards (based on Hasselaar, 2006).   
 
These agents and conditions were selected on the basis of field work and modelling of the DPSEE 
sequence of WHO: driving force, pressure, state, exposure and effect. Other tools may include radia-
tion (electromagnetic and Radon-based) and functional quality or may focus on fewer parameters, but 
air quality, comfort, acoustics and (construction) safety are widely used parameters. Literature re-
views show similarity in parameters and agents (Thomsen 2002, Bergs 2002, Broeke 2003, Säteri 
2003, WHO 2004). 

Two decades of health risk assessment in the Netherlands 

The focus is on Dutch developments. The University of Technology in Eindhoven (Bronswijk) created 
awareness on health issues and presented academic courses on Public Health Engineering for Built 
Environments since 1991 until 2012. Kort (1997) (co-worker of Bronswijk) and Luxemburg (1997) pre-
sented a health quality classification for buildings. Broeke (2003) re-edited a study for the Dutch Min-
istry of Housing (VROM) on how to evaluate the health status of dwellings. Hollander (2004) evalu-
ated the health impact of environmental exposure in a well-documented doctoral thesis. The Dutch 
Ministry of Housing presented an action plan for health and environment which includes actions to 
monitor the health status of the Dutch housing stock (2004). Elements in the action plan were the 
evaluation of indoor quality in a representative part of the stock and also the publication of assess-
ment tools. Nieman (2004) designed a state of-the-art health performance evaluation tool, commis-
sioned by the central government. This document took the performance criteria of the Dutch Building 
Code as indicators, and selected health related indicators from those standards. The precondition is 
proposed by government officials:\when minimum requirements are met, no other health risk than 
accepted by society should occur, or otherwise the risk will be created by the occupants. Versteeg 
(2003) came around that moment with a tool that was adapted for use by social housing associations 
in developing renovation plans.  

Towards a new strategy for health risk assessment 

The author was involved in the discussions on healthy housing since 2001, very much inspired by 
Sonia Hunt from Glasgow (Hunt et al. 1980) and her action oriented approach, while connecting 
health and housing disciplines. Also, renovation and energy related actions provide many opportuni-
ties to improve the health performance and the Dutch “Insulation” covenant  needed  more focus on 
how occupants perceived the performance quality. Hasselaar inspected about 500 dwellings, often 
invited by the occupants, to inspect and discuss maintenance issues and complaints about mould and 
poor comfort. This experience led to the decision to assess occupied dwellings, distinct from the 
dwelling as a combination of functions, constructions and installations.  Also, each room was recog-
nised for its individual micro climate, with specific exposure levels and differences in perceptions. The 
bedroom received more attention than before, when the living room and kitchen were considered as 
the rooms with most serious environmental problems. The assessment protocol focussed more and 
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more on actions and on the communication between the occupant and those responsible for remedia-
tion. The goal became to provoke improvements, not to measure the status quo or the failures to 
meet building standards  

The Checklist Healthy Housing 

SBR (Dutch building research agency) and the Woonbond (Dutch tenant association) supported the 
development of a do-it-yourself-assessment tool for active tenants and also a tool for professionals. 
The steps in the assessment protocol are: 

1. occupant or home owner: assess the health performance for each room, using a checklist; 
2. owner and tenant: discuss conditions, find issues that need remediation and agree on actions; 
3. home owner: provide the means (money, capacity, planning) to solve the problems; 
4. owner and tenant: discuss responsibilities, including tenant behaviour. 

The last point refers to the potential multiplier effect of action: while the dwelling is being improved, 
the occupants are more willing to adapt their behaviour, and vice versa. First comes the recognition of 
complaints, then communication about the assessment, followed by technical measures. By involving 
the tenants, they could have better understanding how physical conditions are linked with occupant 
behaviour. The tenants will have a more positive perception of their position as a tenant and will be 
better motivated to take a different opinion during this process (Thomson et al. 2002). Taking positive 
action towards change of conditions will lead to better perception of health.  

Complexity and simplicity 

Despite several simplification steps, the topic is still quite complex and the tool is only accessible for 
motivated persons. Lay people with interest in healthy housing have used the tool without problems.  
Feedback indicates that using the tool leads to more critical view on ventilation behaviour and espe-
cially better ventilation of the bedroom. Leaving the bed open, so the covers and mattress can dry 
faster, has become a widespread pattern. Also, preventing mould growth in the bathroom by wiping 
off water droplets from the floor and walls seems to have popular support. 

The goal of promoting action taking by tenants via filing of complaints, does not work.  

After the presentation of this tool, Cox and Loomans (2005) compared all state-of-the-art tools in the 
Netherlands. He suggested to stop this “uncontrolled” publication of different tools and offered to 
make a final compilation. But these different tools were needed in their specific context. There are 
reasons for making tools for special target groups with different levels of expertise, for instance: 

 a tool to check whether official building standards are met; 
 a tool to improve maintenance and renovation plans;  
 a tool to avoid negative side effects of energy saving measures  and to improve EPBD consul-

tations, meaning that labelling of the Energy Performance of Buildings is combined with health 
assessment; 

 a tool, as part of a strategy, to stimulate occupants in taking actions when health risk occurs. 

Discussion 

Impact of health performance evaluation 

In general, the health performance evaluation tools are well aligned with daily procedures of housing 
managers, for instance in the process of dealing with complaints, while studying energy related im-
provements and especially when preparing renovation plans. Health performance is on the agenda, 
bur this is more the effect of public debate in the popular media than the effect of the tools. The public 
debate has been supported by the background information for the tools especially by placing straight 
and simple action points on the agenda: 

 correction of the capacity of ventilation systems by performing periodic and regular mainte-
nance; 

 improving ventilation of the bedrooms by burglar safe controls and larger openings under the 
door; 

 precaution against mould in bathrooms by smooth surface layers and wiping wet surfaces; 
 solving indoor air problems in houses with HRV by improving natural inlet services; 
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 cleaning inlet air ducts more frequently; 
 seal the floor over crawl spaces; 
 select individual hot water appliances that prevent Veterans’ disease; 
 deal more effectively with noise problems from technical installations; 
 communicate more about conditions that require remediation and adaptation; 
 improve safety prevention measures and information. 

Topics with the potential to change occupant behaviour are: 
 replacement of mattress and application of mite control measures in bedrooms; 
 flushing of water pipes and buffer tanks after a period of stagnancy; 
 better ventilation, especially at night and when heating is not needed; 
 pro-active behaviour, to take control over the quality of the environment. 

A number of consultants use the tool to highlight their integrated approach and sustainable ambition, 
but the number of commissions for this “high quality strategy” is rather limited. Exploration of the land-
scape of tools indicates that the use of tools is quite low. The time and money involved, the voluntary 
character and low added value, in the eyes of housing managers, cause low interest in health per-
formance evaluation. During the execution of a research project on health performance a rather hid-
den reason became evident: home owners avoid discussion on health issues with tenants, out of fear 
to trigger anxiety and a potential confrontation with unforeseen claims when negative health effects of 
dwelling characteristics are being identified. This fear also leads to poor diagnosis of health risks that 
the owner is (even in part) responsible for. The poor link between problem identification and problem 
solving is much like the missing link in the interaction between front- and back offices in housing and 
public organisations. A solid diagnosis requires an independent inspector and non-biased expert 
knowledge. Also, the circle of blame in which the owner and the occupant are caught, is a barrier for 
finding the essential cause-effect relations. Especially when moisture and ventilation is at stake, the 
tenant blames the owner for mould, while the home owner blames the occupant for poor ventilation. A 
housing manager acknowledged: “When we appear in court because of serious complaints about 
dampness and mould, our solicitor is told to blame it on poor ventilation behaviour, disregarding other 
conditions” (interview with former head of technical department, 2004). “So let us support the users in 
taking action” became the strategy for the “Checklist Healthy Housing” (SBR and Woonbond, 2005). 

Use of the tool is not pushed by legal obligation or even guidelines. When news media had enough of 
health issued and other issues such as a financial crises came up, the use of the tools dropped. 
When, occasionally, housing health related issues came up, nobody pointed at the “old” tools. The 
central government is drawing back from campaigns funding tools, while branch organisations and 
committees of experts take over. This works well for energy related issues, including ventilation guide-
lines and better acoustic performance of ventilation systems, but not for the use of tools. Is that a 
problem? No. 

Conclusions 

Environmental experts in the Netherlands developed comprehensive health performance evaluation 
tools. All are evidence-based (with different levels of proof, however) and applicable to existing dwell-
ings. The tools by Versteeg (2003) and Nieman (2004) are responses to the need of the Dutch gov-
ernment for a uniform method to evaluate and describe the health status of dwellings. The Checklist 
Healthy Housing (Hasselaar et al, 2005) takes the occupant, their perceptions and willingness to take 
action for remediation and adapted behaviour  as leading strategy. The tools can be organised along 
increasing abstractness, time and expertise involved and range from ‘objective’ status description to 
qualitative risk exploration. Comfort is a major parameter and poorly distinguishable from (more rele-
vant) health aspects. 

Many items became popular and have resulted in focus on single action points. The use of tools is 
poor. Health risk associated with energy performance is being promoted and enjoys attention. 

Popular media have highlighted conflicts which led to action points. However, leaving health promo-
tion to media and the commercial sector does not really support a solid diagnosis of everyday housing 
health risks. 
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Recommendation 

The DPSEE strategy (driving force, pressure, state, exposure and effect sequence) of WHO can be 
followed by Action: DPSEEA. Also, Prevention could have a place in this sequence as well. This leads 
to P-DPSEEA.  
The tool can be accessed freely on the site of SBR and Woonbond on 
http://www.toetslijstgezondenveiligwonen.nl/. The paper version can be ordered for € 2,50 (non-
members € 5.-), but few occupants know about this and actually buy the tool. 
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Publications and Resources 
 
Radon Measure for Schools and Apartment Buildings fails at Code Hearings 
Columbia, Maryland (December 3, 2012) – During a national meeting of code officials in Portland in 
October, a majority of the participants voted in favor of a proposal to require radon resistant construc-
tion in schools and apartment buildings. But the vote fell short of the two-thirds majority needed to 
make the measure a code requirement in high risk areas. 
Only The National Association of Home Builders (NAHB), the National Multi-Housing Council, and 
one code official testified against the new protections from radon. 
The American Lung Association of the Mountain Pacific, Cancer Survivors Against Radon (CanSAR), 
and the American Association of Radiation Scientists and Technologists voiced support for the pro-
posal. 
Radon is the leading cause of death from lung cancer among non-smokers – resulting in an estimated 
22,000 deaths each year in the United States, according to the U.S. Environmental Protection 
Agency. Once enacted, the requirement for a radon reduction system will reduce risk of lung cancer 
for students in new schools and families in new apartment buildings in 1,000 high risk counties, which 
represent 34 % of all US counties. 
“Radon-resistant new construction is cheap insurance for a builder from the standpoint of liability and 
providing a healthier indoor living environment,” said Steve Tucker, a Portland-area builder and miti-
gation specialist. “It is a straight-forward, low-cost application.”  
When the radon proposal was first introduced in May 2012, the International Building Code committee 
voted it down with recommendations for refining the language. The authors of the proposals made the 
changes recommended by the committee. The housing industry opponents cited insufficient data 
specific to apartment buildings and schools in their opposition to the requirements.  
In response to America's need for a single set of consistent construction regulations, the International 
Code Council (ICC) developed, through the governmental consensus process, the first set of coordi-
nated and comprehensive construction and fire codes for use nationwide in 1995. More U.S. cities, 
counties, and states that adopt and enforce codes choose the International Codes developed by the 
International Code Council over any other code products. 
The ICC has an open multi-step process where anyone can submit a proposal to ICC to revise a 
code. The proposal is considered by a committee and accepted or denied, with or without modifica-
tions. The public may comment on the committee's decision and is free to re-propose the same pro-
posal or revise it for consideration by the full assembly. Proposals accepted by the committee need a 
majority vote by the full assembly, while resubmitted or revised proposals require a two-thirds majority 
vote. Further information is available online: NCHH > Home 
 
Italy develops national plan for elimination of asbestos-related diseases 
The recent national asbestos conference in Italy reviewed the challenges of asbestos-related envi-
ronmental clean-up and health surveillance for people exposed to asbestos. The outcomes of this 
conference will result in a national action plan on elimination of asbestos-related diseases. Two dec-
ades after a national asbestos ban, Italy still registers annually about 1200 new cases of malignant 
mesothelioma. Ministers of health, labour and environment, as well as WHO and the European Com-
mission participated in the conference, held 22–24 November in Venice, Italy. WHO information on 
elimination of asbestos-related disease is available here. 
 
Drinking Water Regulations - pipes and fittings become even safer  
For the first time, the German drinking water regulations implement binding rules for materials and 
substances that come in contact with drinking water. These amendments will enter into force on 
December 13th, 2012. Usually, drinking water from public mains is of very good qualitity when entering 
the homes in Germany. Where contamination of drinking water can be found, this usually occurs in 
the drinking water installation of the building, i.e. by improper materials for pipes, valves and hoses. 
Improper materials can emit undesirable substances into the drinking water. Errors in the design, 
installation and material selection of the installation can lead to progeny of pathogens such as 
Legionella, which are responsible for pneumonia. This happens particularly if the water stays too long 
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in the pipe system and is so stagnating. By changing the drinking water regulations, the Federal 
Environment Agency (UBA) can now define the requirements for an assessment of the hygienic 
suitability of materials and substances. The amendment to the Drinking Water Regulations also 
provides for more practical arrangements for legionella. Further information: 
http://www.umweltbundesamt.de/uba-info-presse/2012/pdf/pd12-
049_trinkwasser_auf_die_letzten_meter_kommt_es_an.pdf  
 

 
Literature 
 
In this section we will provide a collection of recent housing and health publications from a variety of 
backgrounds. Literature published in German or French, respectively, is indicated with the German 
flag  or the French flag . 
If you have suggestions for interesting journals that we should screen for the literature collection, 
please let us know! 
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Noise.................................................................................................................................................... 18 
Miscellaneous ...................................................................................................................................... 18 
 

Allergies and Respiratory Diseases 

A community study of factors related to poorly controlled asthma among Brazilian urban children. 
de Magalhães Simões S, da Cunha SS, Cruz ÁA, Dias KC, Alcântara-Neves NM, Amorim LD, Rodri-
gues LC, Barreto ML. 
PLoS One. 2012;7(5):e37050. 

An expert assessment on climate change and health - with a European focus on lungs and allergies. 
Forsberg B, Bråbäck L, Keune H, Kobernus M, Krayer von Krauss M, Yang A, Bartonova A. 
Environ Health. 2012 Jun 28;11 Suppl 1:S4. Free Article. 

The relationship of glutathione-S-transferases copy number variation and indoor air pollution to symp-
toms and markers of respiratory disease. 
Hersoug LG, Brasch-Andersen C, Husemoen LL, Sigsgaard T, Linneberg A. 
Clin Respir J. 2012 Jul;6(3):175-85. 

Risk factors and characteristics of respiratory and allergic phenotypes in early childhood. 
Herr M, Just J, Nikasinovic L, Foucault C, Le Marec AM, Giordanella JP, Momas I. 
J Allergy Clin Immunol. 2012 Aug;130(2):389-96.e4.  
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Childhood exposure to fine particulate matter and black carbon and the development of new wheeze 
between ages 5 and 7 in an urban prospective cohort. 
Jung KH, Hsu SI, Yan B, Moors K, Chillrud SN, Ross J, Wang S, Perzanowski MS, Kinney PL, Whyatt 
RM, Perera FP, Miller RL. 
Environ Int. 2012 Sep 15;45:44-50.  

Indoor air quality assessment in child care and medical facilities in Korea. 
Kabir E, Kim KH, Sohn JR, Kweon BY, Shin JH. 
Environ Monit Assess. 2012 Oct;184(10):6395-409. 

Composition of heavy metals and airborne fibers in the indoor environment of a building during reno-
vation. 
Latif MT, Baharudin NH, Velayutham P, Awang N, Hamdan H, Mohamad R, Mokhtar MB. 
Environ Monit Assess. 2011 Oct;181(1-4):479-89. 

Sensitization to rodents (mouse/rat) in an urban atopic population without occupational exposure liv-
ing in Naples, Italy. 
Liccardi G, Salzillo A, Sofia M, Piccolo A, Dente B, Russo M, D'Amato M, Stanziola A, D'Amato G. 
Eur Ann Allergy Clin Immunol. 2012 Oct;44(5):200-4. 

Impact of dust from multiple microenvironments and diet on PentaBDE body burden. 
Watkins DJ, McClean MD, Fraser AJ, Weinberg J, Stapleton HM, Sjödin A, Webster TF. 
Environ Sci Technol. 2012 Jan 17;46(2):1192-200.  

Indoor Air 

Risk of lung cancer associated with domestic use of coal in Xuanwei, China: retrospective cohort 
study. 
Barone-Adesi F, Chapman RS, Silverman DT, He X, Hu W, Vermeulen R, Ning B, Fraumeni JF Jr, 
Rothman N, Lan Q. 
BMJ. 2012 Aug 29;345:e5414. Free Article. 

Polybrominated diphenyl ethers (PBDEs) in the indoor and outdoor environments--a review on occur-
rence and human exposure. 
Besis A, Samara C. 
Environ Pollut. 2012 Oct;169:217-29. Review. 

Exposure to airborne ultrafine particles from cooking in Portuguese homes. 
Bordado JC, Gomes JF, Albuquerque PC. 
J Air Waste Manag Assoc. 2012 Oct;62(10):1116-26. 

A comparison of submicrometer particle dose between Australian and Italian people. 
Buonanno G, Morawska L, Stabile L, Wang L, Giovinco G. 
Environ Pollut. 2012 Oct;169:183-9.  

Influence of sugarcane burning on indoor/outdoor PAH air pollution in Brazil. 
Cristale J, Silva FS, Zocolo GJ, Marchi MR. 
Environ Pollut. 2012 Oct;169:210-6. 

Occurrence and exposure to polycyclic aromatic hydrocarbons and their derivatives in a rural Chinese 
home through biomass fuelled cooking. 
Ding J, Zhong J, Yang Y, Li B, Shen G, Su Y, Wang C, Li W, Shen H, Wang B, Wang R, Huang Y, 
Zhang Y, Cao H, Zhu Y, Simonich SL, Tao S. 
Environ Pollut. 2012 Oct;169:160-6.  

Indoor aerosol determination with respect to a soiling phenomenon in private residences. 
Fittschen UE, Santen M, Rehmers A, Durukan I, Wesselmann M. 
Environ Sci Technol. 2012 Nov 28. [Epub ahead of print] 
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Polychlorinated biphenyls (PCBs) in indoor air originating from sealants in contaminated and uncon-
taminated apartments within the same housing estate. 
Frederiksen M, Meyer HW, Ebbehøj NE, Gunnarsen L. 
Chemosphere. 2012 Oct;89(4):473-9.  

French children's exposure to metals via ingestion of indoor dust, outdoor playground dust and soil: 
contamination data. 
Glorennec P, Lucas JP, Mandin C, Le Bot B. 
Environ Int. 2012 Sep 15;45:129-34. 

Perfluoroalkyl substances in UK indoor and outdoor air: spatial and seasonal variation, and implica-
tions for human exposure. 
Goosey E, Harrad S. 
Environ Int. 2012 Sep 15;45:86-90.  

Prevalence of hydrogen cyanide and carboxyhaemoglobin in victims of smoke inhalation during en-
closed-space fires: a combined toxicological risk. 
Grabowska T, Skowronek R, Nowicka J, Sybirska H. 
Clin Toxicol (Phila). 2012 Sep;50(8):759-63.  

Estimated health impact of a shift from light fuel to residential wood-burning in Upper Austria. 
Haluza D, Kaiser A, Moshammer H, Flandorfer C, Kundi M, Neuberger M. 
J Expo Sci Environ Epidemiol. 2012 Jul;22(4):339-43.  

An analysis of heat insulation efficiency of building outer skins used for green building.  
Hou W-S, Chuang T-F, Hsieh E-C, Chang Y-H. 
Building Services Engineering Research and Technology November 2012 33: 407-422. 

Arsenic, metals, fibres, and dusts. 
IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. 
IARC Monogr Eval Carcinog Risks Hum. 2012;100(Pt C):11-465.  

Assessment of inter-individual, geographic, and seasonal variability in estimated human exposure to 
fine particles. 
Jiao W, Frey HC, Cao Y. 
Environ Sci Technol. 2012 Nov 20;46(22):12519-26.  

Kerosene: a review of household uses and their hazards in low- and middle-income countries. 
Lam NL, Smith KR, Gauthier A, Bates MN. 
J Toxicol Environ Health B Crit Rev. 2012;15(6):396-432. 

Composition of heavy metals and airborne fibers in the indoor environment of a building during reno-
vation. 
Latif MT, Baharudin NH, Velayutham P, Awang N, Hamdan H, Mohamad R, Mokhtar MB. 
Environ Monit Assess. 2011 Oct;181(1-4):479-89.  

Trihalomethanes in chlorine and bromine disinfected swimming pools: air-water distributions and hu-
man exposure. 
Lourencetti C, Grimalt JO, Marco E, Fernandez P, Font-Ribera L, Villanueva CM, Kogevinas M. 
Environ Int. 2012 Sep 15;45:59-67. 

2-Butoxyethanol from cleaning products responsible for complaints in workplaces: a case study. 
Rella R, Sturaro A, Vianello A. 
J Environ Monit. 2012 Oct 26;14(10):2659-62.  

Aerosols generated by hardcopy devices and other electrical appliances. 
Salthammer T, Schripp T, Uhde E, Wensing M. 
Environ Pollut. 2012 Oct;169:167-74.  



Housing and Health WHO CC Newsletter No. 14, December 12
 

 
WHO Collaborating Centre for Housing and Health - Baden-Württemberg State Health Office 13

Indoor air pollution from solid fuels and risk of upper aerodigestive tract cancers in Central and East-
ern Europe. 
Sapkota A, Zaridze D, Szeszenia-Dabrowska N, Mates D, Fabiánová E, Rudnai P, Janout V, Holcato-
va I, Brennan P, Boffetta P, Hashibe M. 
Environ Res. 2012 Oct 20. 

Legacy and current-use flame retardants in house dust from Vancouver, Canada. 
Shoeib M, Harner T, Webster GM, Sverko E, Cheng Y. 
Environ Pollut. 2012 Oct;169:175-82. 

Elemental characterization of indoor breathable particles at a Portuguese urban hospital. 
Slezakova K, Alvim-Ferraz Mda C, Pereira Mdo C. 
J Toxicol Environ Health A. 2012;75(13-15):909-19.  

The presence of asbestos-contaminated vermiculite attic insulation or other asbestos-containing ma-
terials in homes and the potential for living space contamination. 
Spear TM, Hart JF, Spear TE, Loushin MM, Shaw NN, Elashhab MI. 
J Environ Health. 2012 Oct;75(3):24-9. 

Serum PBDEs in a North Carolina toddler cohort: associations with handwipes, house dust, and so-
cioeconomic variables. 
Stapleton HM, Eagle S, Sjödin A, Webster TF. 
Environ Health Perspect. 2012 Jul;120(7):1049-54. Free Article. 

Analysis of indoor air pollutants checklist using environmetric technique for health risk assessment of 
sick building complaint in nonindustrial workplace. 
Syazwan A, Rafee BM, Juahir H, Azman A, Nizar A, Izwyn Z, Syahidatussyakirah K, Muhaimin A, 
Yunos MS, Anita A, Hanafiah JM, Shaharuddin M, Ibthisham AM, Hasmadi IM, Azhar MM, Azizan H, 
Zulfadhli I, Othman J, Rozalini M, Kamarul F. 
Drug Healthc Patient Saf. 2012;4:107-26. 

Fine and ultrafine particles emitted from laser printers as indoor air contaminants in German offices. 
Tang T, Hurraß J, Gminski R, Mersch-Sundermann V. 
Environ Sci Pollut Res Int. 2012 Nov;19(9):3840-9.  

Indoor air in schools and lung function of Austrian school children. 
Wallner P, Kundi M, Moshammer H, Piegler K, Hohenblum P, Scharf S, Fröhlich M, Damberger B, 
Tappler P, Hutter HP. 
J Environ Monit. 2012 Jul;14(7):1976-82.  

Reducing dust exposure in indoor climbing gyms. 
Weinbruch S, Dirsch T, Kandler K, Ebert M, Heimburger G, Hohenwarter F. 
J Environ Monit. 2012 Aug;14(8):2114-20.  

Mould and Dampness 

Household mold and dust allergens: exposure, sensitization and childhood asthma morbidity. 
Gent JF, Kezik JM, Hill ME, Tsai E, Li DW, Leaderer BP. 
Environ Res. 2012 Oct;118:86-93. 

A measure for quantifying the impact of housing quality on respiratory health: a cross-sectional study. 
Keall MD, Crane J, Baker MG, Wickens K, Howden-Chapman P, Cunningham M. 
Environ Health. 2012 May 14;11:33. 

Utilizing pyrosequencing and quantitative PCR to characterize fungal populations among house dust 
samples. 
Nonnenmann MW, Coronado G, Thompson B, Griffith WC, Hanson JD, Vesper S, Faustman EM. 
J Environ Monit. 2012 Aug;14(8):2038-43.  
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Light and Radiation 

Residential radon and lung cancer incidence in a Danish cohort. 
Bräuner EV, Andersen CE, Sørensen M, Andersen ZJ, Gravesen P, Ulbak K, Hertel O, Pedersen C, 
Overvad K, Tjønneland A, Raaschou-Nielsen O. 
Environ Res. 2012 Oct;118:130-6.  

Health problems in the temporary housing in Fukushima. 
Harasawa K, Tanimoto T, Kami M, Oikawa T, Kanazawa Y, Komatsu H. 
Lancet. 2012 Jun 16;379(9833):2240-1. 

A prediction model for assessing residential radon concentration in Switzerland. 
Hauri DD, Huss A, Zimmermann F, Kuehni CE, Röösli M. 
J Environ Radioact. 2012 Oct;112:83-9.  

Association between Childhood Leukaemia and Exposure to Power-frequency Magnetic Fields in 
Middle Europe. 
Jirik V, Pekarek L, Janout V, Tomaskova H. 
Biomed Environ Sci. 2012 Oct;25(5):597-601.  

Incidence of cancer among residents of high temperature geothermal areas in Iceland: a census 
based study 1981 to 2010. 
Kristbjornsdottir A, Rafnsson V. 
Environ Health. 2012 Oct 1;11:73. Free Article. 

The effectiveness of mitigation for reducing radon risk in single-family Minnesota homes. 
Steck DJ. 
Health Phys. 2012 Sep;103(3):241-8. 

Combination of geological data and radon survey results for radon mapping. 
Zhukovsky M, Yarmoshenko I, Kiselev S. 
J Environ Radioact. 2012 Oct;112:1-3. 

Smoking / Environmental Tabacco Smoke 

How to identify science being bent: the tobacco industry's fight to deny second-hand smoking health 
hazards as an example. 
De Camargo KR Jr. 
Soc Sci Med. 2012 Oct;75(7):1230-5. 

Public health: Where there's smoke. 
Hughes V. 
Nature. 2012 Sep 27;489(7417):S18-20. Free Article. 

Relation of secondhand smoking to mild cognitive impairment in older inpatients. 
Orsitto G, Turi V, Venezia A, Fulvio F, Manca C. 
ScientificWorldJournal. 2012;2012:726948. 

Electronic cigarettes: an evaluation of exposure to chemicals and fine particulate matter (PM). 
Pellegrino RM, Tinghino B, Mangiaracina G, Marani A, Vitali M, Protano C, Osborn JF, Cattaruzza  
MS. 
Ann Ig. 2012 Jul-Aug;24(4):279-88. 

Home Safety 

Avatar-mediated home safety assessments: piloting a virtual objective structured clinical examination 
station. 
Andrade AD, Cifuentes P, Oliveira MC, Anam R, Roos BA, Ruiz JG. 
J Grad Med Educ. 2011 Dec;3(4):541-5.  
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Burn injury-specific home safety assessment: a cross-sectional study in iran. 
Arshi S, Bazargani HS, Mohammadi R. 
PLoS One. 2012;7(11):e49412.  

Lead in drinking water and human blood lead levels in the United States. 
Brown MJ, Margolis S. 
MMWR Surveill Summ. 2012 Aug 10;61 Suppl:1-9. Review. 

Housing instability and health: Findings from the Michigan recession and recovery study. 
Burgard SA, Seefeldt KS, Zelner S. 
Soc Sci Med. 2012 Dec;75(12):2215-24. 

Childhood unintentional injuries: need for a community-based home injury risk assessments in paki-
stan. 
Hyder AA, Chandran A, Khan UR, Zia N, Huang CM, de Ramirez SS, Razzak J. 
Int J Pediatr. 2012;2012:203204. Free Article. 

National carbon monoxide poisoning surveillance framework and recent estimates. 
Iqbal S, Clower JH, King M, Bell J, Yip FY. 
Public Health Rep. 2012 Sep-Oct;127(5):486-96. 

Educating refugees to improve their home environmental health. 
Korfmacher KS, George V. 
J Public Health Manag Pract. 2012 Sep-Oct;18(5):469-73.  

Housing and Ageing Society 

Housing characteristics of older Asian Americans. 
Burr JA, Mutchler JE. 
J Cross Cult Gerontol. 2012 Sep;27(3):217-37.  

Health of older adults in New York City public housing: part 1, findings from the New York City Hous-
ing Authority Senior Survey. 
Parton HB, Greene R, Flatley AM, Viswanathan N, Wilensky L, Berman J, Schneider AE, Uribe A, 
Olson EC, Waddell EN, Thorpe LE. 
Care Manag J. 2012;13(3):134-47.  

Aging in Place at Home Through Environmental Support of Physical Activity: An Interdisciplinary 
Conceptual Framework and Analysis. 
Wang Z, Shepley MM, Rodiek SD. 
Journal of Housing For the Elderly 2012; 26(4). 

Housing and respiratory health at older ages. 
Webb E, Blane D, de Vries R. 
J Epidemiol Community Health. 2012 Oct 25. 

Health outcomes and quality of life of residents of shared-housing arrangements compared to resi-
dents of special care units - results of the Berlin DeWeGE-study. 
Wolf-Ostermann K, Worch A, Fischer T, Wulff I, Gräske J. 
J Clin Nurs. 2012 Nov;21(21-22):3047-60.  

Housing Conditions  

Assessment of household preparedness through training exercises--two metropolitan counties, Ten-
nessee, 2011. 
Centers for Disease Control and Prevention (CDC). 
MMWR Morb Mortal Wkly Rep. 2012 Sep 14;61(36):720-2. Free Article. 

Environmental lead pollution threatens the children living in the Pearl River Delta region, China. 
Chen J, Tong Y, Xu J, Liu X, Li Y, Tan M, Li Y. 
Environ Sci Pollut Res Int. 2012 Sep;19(8):3268-75.  
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Household transmission of meticillin-resistant Staphylococcus aureus and other staphylococci. 
Davis MF, Iverson SA, Baron P, Vasse A, Silbergeld EK, Lautenbach E, Morris DO. 
Lancet Infect Dis. 2012 Sep;12(9):703-16. 

Activity pattern of a selected group of school occupants and their family members in Helsinki-Finland. 
Hussein T, Paasonen P, Kulmala M. 
Sci Total Environ. 2012 May 15;425:289-92.  

Soil mutagenicity as a strategy to evaluate environmental and health risks in a contaminated area. 
Pohren Rde S, Rocha JA, Leal KA, Vargas VM. 
Environ Int. 2012 Sep;44:40-52. 

Housing and health: time for renewed collaboration. 
Rohe WM, Han HS. 
N C Med J. 2012 Sep-Oct;73(5):374-80. 

Home accessibility, living circumstances, stage of activity limitation, and nursing home use. 
Stineman MG, Xie D, Streim JE, Pan Q, Kurichi JE, Henry-Sánchez JT, Zhang Z, Saliba D. 
Arch Phys Med Rehabil. 2012 Sep;93(9):1609-16. 

Housing and Mental Health 

Cooking with biomass increases the risk of depression in pre-menopausal women in India. 
Banerjee M, Siddique S, Dutta A, Mukherjee B, Ranjan Ray M. 
Soc Sci Med. 2012 Aug;75(3):565-72.  

Air pollution and symptoms of depression in elderly adults. 
Lim YH, Kim H, Kim JH, Bae S, Park HY, Hong YC. 
Environ Health Perspect. 2012 Jul;120(7):1023-8. Free Article. 

Thermal Comfort / Energy 

Climate change and thermal comfort in Hong Kong. 
Cheung CS, Hart MA. 
Int J Biometeorol. 2012 Nov 14.  

Excess winter mortality of Roma population in Serbia, 1992-2007. 
Blagojević LM, Bogdanović DC, Jović SJ, Milosević ZG, Dolićanin ZC. 
Cent Eur J Public Health. 2012 Jun;20(2):135-8. 

A review of possible health concerns associated with zero net energy homes. 
Hemsath TL, Walburn A, Jameton A, Gulsvig M. 
J of Hous and the Built Environ. 2012 Sept; 27(3):389-400. Free Article. 

Incorporating cities into the post-2012 climate change agreements.  
LefÈvre B. 
Environment and Urbanization October 2012 24: 575-595. 

Use of personalized ventilation for improving health, comfort and performance at high room tempera-
ture and humidity. 
Melikov AK, Skwarczynski MA, Kaczmarczyk J, Zabecky J. 
Indoor Air. 2012 Nov 7. [Epub ahead of print] 

Urban environmental challenges and climate change action in New York City.  
Solecki W. 
Environment and Urbanization October 2012 24: 557-573. 
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Urban Planning / Built Environment 

Should we invest in environmental interventions to encourage physical activity in England? An eco-
nomic appraisal. 
Beale SJ, Bending MW, Trueman P, Naidoo B. 
Eur J Public Health. 2012 Dec;22(6):869-73. 

The influence of urban design on neighbourhood walking following residential relocation: Longitudinal 
results from the RESIDE study. 
Giles-Corti B, Bull F, Knuiman M, McCormack G, Van Niel K, Timperio A, Christian H, Foster S, Divit-
ini M, Middleton N, Boruff B. 
Soc Sci Med. 2012 Nov 7. [Epub ahead of print] 

Measurement Error in Studies of the Built Environment: Validating Commercial Data as Objective 
Measures of Neighborhood Destinations. 
Hooper PL, Middleton N, Knuiman M, Giles-Corti B. 
J Phys Act Health. 2012 Oct 9. [Epub ahead of print] 

Linking COURAGE in Europe built environment instrument to the International Classification of Func-
tioning, Disability and Health for Children and Youth (ICF-CY). 
Koutsogeorgou E, Quintas R, Raggi A, Bucciarelli P, Cerniauskaite M, Leonardi M. 
Maturitas. 2012 Nov;73(3):218-24.  

Sedentary behaviors of adults in relation to neighborhood walkability and income. 
Kozo J, Sallis JF, Conway TL, Kerr J, Cain K, Saelens BE, Frank LD, Owen N. 
Health Psychol. 2012 Nov;31(6):704-13. 

A novel tool for assessing and summarizing the built environment. 
Kroeger GL, Messer L, Edwards SE, Miranda ML. 
Int J Health Geogr. 2012 Oct 17;11:46. Free Article. 

Neighbourhood food and physical activity environments in England, UK: does ethnic density matter? 
Molaodi OR, Leyland AH, Ellaway A, Kearns A, Harding S. 
Int J Behav Nutr Phys Act. 2012 Jun 18;9:75. Free Article. 

Access to commercial destinations within the neighbourhood and walking among Australian older 
adults. 
Nathan A, Pereira G, Foster S, Hooper P, Saarloos D, Giles-Corti B. 
Int J Behav Nutr Phys Act. 2012 Nov 20;9(1):133. Free Article. 

Deprived yet healthy: Neighbourhood-level resilience in New Zealand. 
Pearson AL, Pearce J, Kingham S. 
Soc Sci Med. 2012 Dec 3. [Epub ahead of print] 

Built environment configuration and change in body mass index: The Caerphilly Prospective Study 
(CaPS). 
Sarkar C, Gallacher J, Webster C. 
Health Place. 2012 Oct 17;19C:33-44.  

Can the built environment reduce health inequalities? A study of neighbourhood socioeconomic dis-
advantage and walking for transport. 
Turrell G, Haynes M, Wilson LA, Giles-Corti B. 
Health Place. 2012 Nov 10;19C:89-98.  

Temporal trend of green space coverage in China and its relationship with urbanization over the last 
two decades. 
Zhao J, Chen S, Jiang B, Ren Y, Wang H, Vause J, Yu H. 
Sci Total Environ. 2012 Nov 24;442C:455-465. 
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Social Inequality  

Local social environmental factors are associated with household food insecurity in a longitudinal 
study of children. 
Carter MA, Dubois L, Tremblay MS, Taljaard M. 
BMC Public Health. 2012 Nov 28;12(1):1038. 

Neighborhood effects on the long-term well-being of low-income adults. 
Ludwig J, Duncan GJ, Gennetian LA, Katz LF, Kessler RC, Kling JR, Sanbonmatsu L. 
Science. 2012 Sep 21;337(6101):1505-10. 

Out of our inner city backyards: re-scaling urban environmental health inequity assessment. 
Masuda JR, Teelucksingh C, Zupancic T, Crabtree A, Haber R, Skinner E, Poland B, Frankish J, 
Fridell M. 
Soc Sci Med. 2012 Oct;75(7):1244-53.  

Poverty, housing, and the rural slum: policies and the production of inequities, past and present. 
Ramirez SM, Villarejo D. 
Am J Public Health. 2012 Sep;102(9):1664-75.  

Equity and the Social Determinants of Health in European Cities. 
Ritsatakis A. 
J Urban Health. 2012 Sep 13.  

Housing Instability and Incident Hypertension in the CARDIA Cohort. 
Vijayaraghavan M, Kushel MB, Vittinghoff E, Kertesz S, Jacobs D, Lewis CE, Sidney S, Bibbins-
Domingo K. 
J Urban Health. 2012 Jun 30.  

Noise 

Associations between nighttime traffic noise and sleep: the Finnish public sector study. 
Halonen JI, Vahtera J, Stansfeld S, Yli-Tuomi T, Salo P, Pentti J, Kivimäki M, Lanki T. 
Environ Health Perspect. 2012 Oct;120(10):1391-6. 

Road traffic noise: annoyance, sleep disturbance, and public health implications. 
Kim M, Chang SI, Seong JC, Holt JB, Park TH, Ko JH, Croft JB. 
Am J Prev Med. 2012 Oct;43(4):353-60. 

Annoyance and other reaction measures to changes in noise exposure - a review. 
Laszlo HE, McRobie ES, Stansfeld SA, Hansell AL. 
Sci Total Environ. 2012 Oct 1;435-436:551-62. Review. 

Effects of industrial wind turbine noise on sleep and health. 
Nissenbaum MA, Aramini JJ, Hanning CD. 
Noise Health. 2012 Sep-Oct;14(60):237-43.  

Annoyance and self-reported sleep disturbance due to night-time railway noise examined in the field. 
Pennig S, Quehl J, Mueller U, Rolny V, Maass H, Basner M, Elmenhorst EM. 
J Acoust Soc Am. 2012 Nov;132(5):3109-17.  

Miscellaneous 

We should cap the health budget and spend more money on housing and food: YES. 
Howden-Chapman P. 
J Prim Health Care. 2012 Dec 1;4(4):337-9.  

We should cap the health budget and spend more money on housing and food: NO. 
White H. 
J Prim Health Care. 2012 Dec 1;4(4):339-41.  
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Events Announcement 

BAU 2013 - World’s Leading Trade Fair for Architecture, Materials, Systems 
Date: January 14-19, 2013 
Venue: Munich, Germany 
Further Information: BAU – World's Leading Trade Fair for Architecture, Materials, Systems 

NCHH 20th Anniversary Healthy Housing Leadership Conference 
Date: February 13-15, 2013 
Venue: Washington D.C., USA 
Further Information: National Center for Healthy Housing 20th Anniversary Leadership Conference > 
Home 

World Health Day 2013  
Date: April 7, 2013 
Venue: Worldwide 
Further Information: WHO/Europe | Who we are - World Health Day 

WBCIB - World Building Congress 2013 
Date: May, 5-9, 2013 
Venue: Brisbane, Australia 
Further Information: World Building Congress 2013 |  

AHCMC Annual Conference - Conference on Affordable Housing 
Date: May 10, 2013 
Venue: Bethesda, Maryland, USA 
Further Information: Affordable Housing Conference of Montgomery County  

IAQ 2013 - Environmental Health in Low Energy Buildings 
Date: October 15 - 18, 2013,  
Venue: Vancouver, British Columbia, Canada 
Further Information: IAQ 2013 | ashrae.org 

 
 
Message Board 
 
In this section we will inform you about activities and projects related to housing and health that are 
being carried out by WHO or the WHO CC. This may relate to ongoing activities and projects, as well 
as invitations to participate in data collections or case study projects. 
 

WHO work on indoor and built environments 
 

E uropean mortality associated with Carbon Monoxide poisoning 

In closed environments, the concentration of carbon monoxide (CO) can easily rise to health-
threatening levels and cause health effects and death. To evaluate the incidence of CO poisoning in 
Europe, national data on CO-related mortality and morbidity were compiled from Member States of 
the WHO European Region for 28 Member States, reporting a total of 140 490 CO-related deaths in 
the reporting period and indicating an annual death rate of 2.2/100 000. Unintentional CO deaths ac-
counted for 54.7 % of the CO-related deaths (35.9 %: unintentional inhalation; 18.8 %: related to 
structure fires). The intentional deaths related to CO exposure account for 38.6 % of all CO-related 
deaths (38.1 %: suicides; 0.5 %: homicides).  
More detailed results and national statistics are described in a paper published in Indoor Air at 
http://onlinelibrary.wiley.com/doi/10.1111/ina.12007/abstract and can be requested from the WHO 
European Centre for Environment and Health, Bonn. 
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R estructuring of European Centre for Environment and Health finished 

For more than 20 years, the WHO Regional Office for Europe has coordinated work on environmental 
health based on the European environment and health process. The work is carried out by the Euro-
pean Centre for Environment and Health. In early 2012, the Bonn office of the European Centre for 
Environment and Health was expanded and re-organized into four programmes, dealing with (1) cli-
mate change, sustainable development and green health services, (2) water and sanitation, (3) envi-
ronmental health intelligence, and (4) environmental exposures and risks. By late 2012, all four pro-
grammes have been fully established and work started on a variety of topics, including new work ar-
eas such as chemical safety and environmental health economics.  
The work on housing and health has been extended to reflect built environments on various spatial 
scales: housing, neighbourhoods and urban planning. The work on housing and urban planning (also 
including activities on environmental inequalities) is located in the programme on environmental ex-
posures and risks. 
Further information on the European Centre for Environment and Health is available at 
http://www.euro.who.int/en/who-we-are/who-european-centre-for-environment-and-health-eceh  
 

W HO pilot studies on indoor air quality in schools 

Following up on the commitments made by the Member States of the WHO European region at the 
Fifth Ministerial Conference on Environment and Health, WHO has developed a methodology and 
toolkit for assessing the indoor air quality in schools. First pilot studies have been carried out in Alba-
nia and Croatia and detailed results are being analysed. First results of this work have been published 
at the ISEE Conference in North Carolina in August 2012 and can be accessed at 
http://journals.lww.com/epidem/Citation/2012/09001/P_232___Pilot_WHO_Survey_in_Albania_to_As
sess.636.aspx 
http://journals.lww.com/epidem/Citation/2012/09001/P_217___Evaluation_of_Ventilation_Rates_in_a.
621.aspx 
 

I nteractive “Environmental Health Information System” (ENHIS) launched 

The ENHIS monitors the environmental health situation in the countries of the WHO European region 
using a set of environmental health indicators. A range of these indicators are relevant for housing 
and urban health as well. The ENHIS data is now available through an interactive website where indi-
vidual data can be searched by variable, year and country. The ENHIS website can be accessed at 
http://data.euro.who.int/eceh-enhis and  
http://www.euro.who.int/en/what-we-do/data-and-evidence/environment-and-health-information-
system-enhis 
 

L aunch of “Environmental Health Economics network (EHEN)” and draft strategy  

In November 2012, the European Centre for Environment and Health held its first meeting on Health 
Economics, discussing the most suitable approaches for applying economic assessment principles on 
environmental health issues. The meeting agreed on the elements of a strategy and established a 
network for future collaboration. The meeting was attended by more than 30 technical experts from 
UN and other international organizations, foundations, academia, private sector and civil society or-
ganizations.  
Experts interested in this network can request further information including the working papers devel-
oped for the expert meeting by email to info@ecehbonn.euro.who.int. Furthermore WHO would ap-
preciate if studies on economic aspects of housing, housing rehabilitation and health could be for-
warded under the same address as well. 
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