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Radon in homes 
According to WHO, radon is after smoking the 
second cause of lung cancer in the general 
population. Evidence from epidemiological stud-
ies convincingly shows an association between 
indoor radon exposure and lung cancer. This 
association has been observed even at rela-
tively low radon levels usually found in residen-
tial buildings. An increase in lung cancer risk 
after radon exposures has also been clearly 
demonstrated in underground miners, support-
ing the risk assessment data from the radon 
indoor studies. These convincing results from 
epidemiological studies on people living in 
homes with increased radon concentrations as 
well as on underground miners are discussed in 
more detail in the article by Michaela Kreuzer. 
 
Efforts to draw conclusions from these clear 
epidemiological results and to evoke political 
discussions and actions to reduce the number 
of lung cancers related to radon exposures 
have, however, so far only been successful in 
very few countries. As a result of this inade-
quacy between a proven health risk and the still 
missing political action on reducing this risk, 
international institutions and commissions have 
started new initiatives in recent years to reas-
sess radon risks and to firmly recommend na-
tional actions to reduce radon risks in homes 
and work places. 
 
A new start was the WHO initiative to establish 
the International Radon Project in 2005. This 
project finished its work by publishing recom-
mendations in the WHO Handbook on Indoor 
Radon in 2009. At about the same time, the 
International Commission on Radiological Pro-
tection (ICRP) set up a working group charged 
with the task to review all the current scientific 
evidence on radon exposures and lung cancer. 
The new risk assessment of radon, which went 
through a public consultation process in 2010, 

has now been published by ICRP (ICRP Publi-
cation 115, 2011). Currently, a second ICRP 
task group is working on new recommendations 
on radiological protection against radon expo-
sures. The draft report ‘Radiological Protection 
against Radon Exposure’ is now open for an 
extended public consultation up until June 8th, 
2012 (www.icrp.org). 
 
Common to all recent recommendations is the 
advice that national radon action plans should 
be established by national authorities with the 
involvement of relevant stakeholders. The ob-
jective of such a plan should be to reduce both 
the collective risk of the population and the indi-
vidual risk to radon exposures. In such a plan, 
radon exposures in dwellings, places open to 
the public and work places should be ad-
dressed. Preventive and corrective actions 
should be intended to achieve a substantial 
reduction of radon exposures. 
 
The national action plan should establish a 
framework with a clear infrastructure, determine 
priorities and responsibilities, describe the steps 
to deal with radon in the country and in a given 
location, identify concerned parties, address 
ethical and legal issues and provide informa-

http://www.icrp.org/
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tion, guidance, support as well as conditions for 
sustainability. 
 
Central to all mitigation strategies are radon 
measurements and protocols. Radon meas-
urements in homes are easy to perform. How-
ever, to ensure accuracy and consistency they 
should be based on standardized national 
measurement protocols. Ideally, long-term ra-
don measurements should be preferred over 
short-term ones. More details about radon ex-
posure and measurements are given in the arti-
cle by Bernd Hoffmann and Winfried Meyer. 
 
Currently, the European Commission is dis-
cussing an amendment of the Council Directive 
96/29/ Euratom of 13 May 1996 on the basic 
safety standards in radiological protection. The 
draft directive published in September 2011 
states, that reference levels will be given for 
indoor radon concentrations. Member States 
will be required to establish a comprehensive 
and transparent radon action plan, adjusted to 

national needs and to the geological features of 
different regions. Now, the draft of the basic 
safety standards is in the process of formal ap-
proval by the European Parliament and the 
member states. Outcome of these discussions 
and the legislative process will show if the 
European Community and its member states 
are willing and able to draw the necessary con-
clusions from the convincing epidemiological 
association between radon exposure and lung 
cancer risk. Clear guidelines on radon mitiga-
tion in Europe targeting on both the collective 
and the individual radon caused lung cancer 
risk in the population should be given to the 
public.  
 
Dr. Thomas Jung, Federal Office for Radiation 
Protection, Department Radiation Protection 
and Health, Neuherberg, Germany. 
tjung@bfs.de
 
 

 
 
Health effects of radon in homes 

 
Priv.-Doz. Dr. Michaela Kreuzer, Federal Office for Radiation Protection, Department Radiation Pro-
tection and Health, Neuherberg, Germany. mkreuzer@bfs.de
 
Radon is a naturally occurring radioactive gas that is found in varying amounts in rocks and soils all 
over the world. It is the main source of natural exposure to ionizing radiation. The radon gas itself is 
inhaled and mostly exhaled again. However, its short-lived alpha-emitting decay products (218Po and 
214Po) deposit in the lung and can interact with biological tissue in the lungs, leading to DNA damage 
and thus increasing the likelihood of developing lung cancer.  
 
The evidence of an increased mortality from respiratory disease among underground miners in central 
Europe dates back to the sixteenth century. In the nineteenth century it was realised for the first time 
that the disease was in fact lung cancer, and in the 1950ies that radon and its progenies were the 
cause. Since then, a series of epidemiological studies in underground miners consistently demon-
strated an increased risk of lung cancer. Based on this evidence, radon was classified by the Interna-
tional Agency for Research on Cancer [IARC] as a human carcinogen in 1988.  
 
Extrapolation of the risk of lung cancer from the miners' studies to the risk of lung cancer from low 
radon exposure in the home involves high uncertainty. For this reason, a series of epidemiological 
studies directly investigated the association between indoor radon and risk of lung cancer by means 
of case-control studies. In this type of study, for both – lung cancer cases and controls - detailed in-
formation on smoking history and other risk factors for lung cancer is gathered and the radon expo-
sure is assessed retrospectively by measuring radon in the current and previously occupied homes of 
the study participants.  
 
The majority of the studies showed a positive association between the radon exposure and the risk of 
lung cancer; however, the risk coefficients estimated in the individual studies often did not reach sta-
tistical significance. Moreover, there was a substantial variation in the estimated radon-related risk. 
For this reason, the original data of the individual studies were brought together and collaborative 

mailto:tjung@bfs.de
mailto:mkreuzer@bfs.de
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analyses of the individual data of 13 European studies [Darby et al. 2005, 2006], 7 North American 
studies [Krewski et al. 2005, 2006] and 2 Chinese studies [Lubin et al. 2004], respectively, were per-
formed.  
 
Results of pooled epidemiological studies 
 
The largest of these pooled studies is the European pooling study [Darby et al. 2005, 2006]. It in-
cludes 7,148 cases and 14,208 controls from 13 European indoor radon case-control studies on lung 
cancer; for all studies detailed information was available on smoking histories and radon measure-
ments in homes that the individuals had occupied during the past 15 years or more. The available 
radon measurements covered a mean of 23 years in the relevant radon exposure period 5 - 34 years 
prior to the interviews. Individual exposure to radon (called “measured” radon concentration) was cal-
culated as the time-weighted average of the radon concentrations in all the homes occupied over the 
past 5 - 34 years, with missing radon values being substituted by the mean concentration of the con-
trols in that region. A statistical model was fitted in which the additional risk of lung cancer was pro-
portional to the measured radon concentration. In addition, radon exposure was subdivided into cate-
gories and the relative risk across categories of measured radon concentrations was plotted against 
the mean level in these categories. In both models a detailed stratification for study, age, sex, region 
of residence, and smoking was performed.  
 
In the pooled analysis, the Excess Relative Risk (ERR) of lung cancer per 100 Bq/m3 “measured” ra-
don concentration was 8 % (95 % confidence limits (CI): 3 %-16 %). This proportionate increase did 
not differ significantly by study, age, sex or smoking history. The corresponding risk estimates for life-
long non-smokers, ex-smokers and current cigarette smokers were 11 % (3 % - 28 %), 8 % (3 % -21 
%), and 7 % (-1 % - 22 %), respectively. The exposure-response relationship appeared to be ap-
proximately linear with no evidence of a threshold below which there was no risk. Even when the 
analysis was restricted to individuals with measured radon concentrations below 200 Bq/m3, the ex-
posure-response relationship remained statistically significant. Analysis based on the so-called “long-
term average radon concentration”, which takes into account the random year-to-year variability in 
measured radon concentration in the homes, led to an increased ERR of 16 % (95 % CI: 5 % - 31 %) 
per 100 Bq/m3. Again, the risk did not differ significantly by study, age, sex or smoking status, and the 
exposure-response relationship was approximately linear (Figure 1).  
 
 

 
 
 

Figure 1: Relative risk of lung cancer versus long-term average residential radon concentration in the 
European pooling study, based on Darby et al. (2005). Relative risks and 95% confidence in-
tervals are shown for categorical analyses and also best fitting straight line. Risks are relative 
to that at 0 Bq/m3. 
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Table 1 provides information on the cumulative risk of death from lung cancer by age 75 years for 
lifelong non-smokers and continuing smokers of 15 - 24 cigarettes (“current smokers”) [Darby et al. 
2005, 2006]. For these calculations the estimated ERR of 16 % per 100 Bq/m3 of long-term average 
radon concentration, which was independent of the smoking status, was used. The relative risk for 
current smokers of 15 - 24 cigarettes per day compared to lifelong non-smokers was estimated as 
25.8-fold. For lifelong non-smokers, it was estimated that living in a home with a long-term average 
radon concentration of 0, 400 or 800 Bq/m3 was associated with a cumulative risk of death from lung 
cancer of 41, 67 or 93 in a 1000. For current smokers the corresponding values would be 101, 160 or 
216 in a 1000, respectively. For those having stopped smoking, the radon-related risks are substan-
tially lower than for those who continue to smoke, but they remain considerably higher than the risks 
for lifelong non-smokers. 
 
 
Table 1: Cumulative risk of death from lung cancer by age of 75 years for lifelong non-smokers and con-

tinuing smokers of 15-24 cigarettes per day at various levels of radon concentration after cor-
rection for uncertainties in the assessment of radon concentrations (Darby et al., 2006). 

 
Radon concentration in 
Bq/m3

Death per 1000 lifelong 
non-smokers 

Death per 1000 current smokers of 
15-24 cigarettes 

0 4.1 101 
100 4.7 116 
200 5.4 131 
400 6.7 160 
800 9.3 216 
 

Absolute risk of lung cancer for lifelong non-smokers taken from the prospective study of the American Cancer Society. 
Relative risk of lung cancer for continuing smokers of 15-24 cigarettes per day compared to lifelong non-smokers assumed 
equal to be 25.8. Relative risk of lung cancer assumed to increase by 0.16 per 100 Bq/m3. 
 
 
The North-American pooled analysis of seven indoor radon case-control studies in the USA and Can-
ada [Krewski et al., 2005, 2006] included a total of 3,662 cases and 4,966 controls. For each individ-
ual the time-weighted average of the radon concentrations in the homes was calculated with a focus 
on the period 5 - 30 years prior to the date of interview. The ERR of lung cancer per 100 Bq/m3 in-
crease in measured radon concentration was 11 % (95 % CI: 0 % - 28 %). The trend was consistent 
with a linear exposure-response-relationship. Analyses restricted to individuals with presumed “more 
accurate dosimetry” resulted in increased risk estimates. For example, for individuals who lived in only 
one or two homes in the 5 - 30 year period and for which measurements covered at least 20 years of 
this period, the proportionate increase in lung cancer risk was 18 % (95 % CI: 2 % - 43 %).  
 
The Chinese pooled study [Lubin et al. 2004] included 1,050 cases and 1,996 controls from two stud-
ies. Similarly to the North-American pooled study, the time-weighted average of the radon concentra-
tion in the homes within the exposure period 5 - 30 years was calculated. The increase in risk per 100 
Bq/m3 increase in measured radon concentration was 13 % (95 % CI: 1 % - 36 %), and the results 
were consistent with a linear exposure-response relationship with no threshold. When analyses were 
restricted to individuals resident in only one home and with complete measurement coverage in the 
relevant period the proportionate risk per 100 Bq/m3 increased to 33 % (95 CI: 8 % - 96 %). 
 
Overall, the radon-related risk estimates in the three pooling indoor radon studies were very similar 
(see Table 2). In each study, the exposure-response relationship appeared to be linear, without evi-
dence of a threshold. There was no statistical significant evidence that the radon-related risk varied by 
age, sex or smoking status. A weighted average of the three pooled risk estimates was recently pro-
vided by WHO [2009], with weights proportional to their variances, resulting in a joint estimate of 10 % 
proportionate increase in lung cancer risk per 100 Bq/m3 measured radon concentration. WHO [2009] 
estimated that, based on long-term average radon concentration instead of measured radon concen-
tration, this 10 % estimate could even increase to 20 % per 100 Bq/m3, if it is assumed that the effect 
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of adjusting for year-to-year random variation in the three pooled studies combined is the same as in 
the European study.  
 
Table 2: Summary of risks of lung cancer from indoor radon based on international pooling studies that 

have combined individual data from a number of case/control studies and on studies of radon 
exposed miners  

 
Pooled residential radon 

studies 
# of  

studies 
included 

# of  
lung 

cancers

Exposure
window 

(Years) a

% ERR per 
100 Bq m-3 

(95%CI) 

observed  
radon 

% ERR per  
100 Bq m-3 

(95%CI) 

corrected for  
exposure uncer-

tainties 

European 
(Darby et al, 2005, 2006) 

13 7148 5-35 8 (3-16) 16 (5-31) b

North American 
(Krewski et al 2005, 2006) 

7 3662 5-30 11 (0-28) 18 (2-43) c

Chinese 
(Lubin et al, 2004) 

2 1050 5-30 13 (1-36) 33 (8-96) c

Weighted average of 
above results  
(WHO, 2009) 

   10 20 d

 
a ie considering radon concentrations during the period starting 35 years before and ending 5 years before  
       the date of diagnosis for cases of lung cancer, or a comparable date for controls. 
b ie adjusting for year-to-year random variability in indoor radon concentration  
c estimate corresponding to higher coverage of measurements 
d Informal estimate, indicating the likely effect of removing the bias induced by random year-to-year variation in radon 

concentration 
 
 
Conclusion 
 
In 2009, the WHO Handbook on Indoor Radon [WHO, 2009] was published. It includes the following 
five key messages on the health effects of radon in homes:  

• Epidemiological studies confirm that radon in homes increases the risk of lung cancer in the gen-
eral population. Other health effects of radon have not consistently been demonstrated. 

• The proportion of all lung cancers related to radon is estimated to lie between 3 % and 14 %, de-
pending on the average radon concentration in the country and on the method of calculation. 

• Radon is the second most important cause of lung cancer after smoking in many countries. Radon 
is much more likely to cause lung cancer in people who smoke, or who have smoked in the past, 
than in lifelong-nonsmokers. However, it is the primary cause of lung cancer in people who have 
never smoked. 

• There is no known threshold concentration below which radon exposure does not result in a 
health risk. Even low concentrations of radon can result in a small increase in the risk of lung can-
cer. 

• The majority of radon-induced lung cancers are caused by low or moderate radon concentrations 
rather than by high radon concentrations, because in general less people are exposed to high in-
door radon concentrations. 

The recently published WHO Indoor Air Quality Guidelines [Kreuzer and Laughlin 2009] reached simi-
lar conclusions: 



Housing and Health WHO CC Newsletter No. 11, December 11
 

 
WHO Collaborating Centre for Housing and Health - Baden-Württemberg State Health Office 6

• There is sufficient evidence that radon causes lung cancer even at concentrations typically found 
in indoor air. 

• There is suggestive evidence of an association with other cancers, in particular leukaemia and 
cancers of the extra-thoracic airways. 
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Relevant links  
http://www.bfs.de/en/ion/radon
 
 
Protection against increased radon concentrations 
 
Dr. Bernd Hoffmann and Dr. Winfried Meyer, Federal Office for Radiation Protection, Department Ra-
diation Protection and Environment Berlin, Germany. bhoffmann@bfs.de, wmeyer@bfs.de  
 
Radon is a naturally occurring radioactive noble gas which is colourless, odourless and tasteless. It 
results from the decay of radium, i.e. a decay product of uranium which is found in rocks and soils all 
over the world in various concentrations. In Germany, radon concentrations ranging from less than 
10,000 up to 100,000 Becquerel per cubic meter (Bq/m3) in the soil air are usual, although considera-
bly increased concentrations might occur locally. From the subsoil, radon finds its way into the atmos-
phere and also into buildings if the soil contacted surface (such as the basement and rooms without 
underground level) leaks. The radon concentration outdoors varies regionally. Concentrations are low 
in the North German Plain, but most commonly increased in mountainous areas. The annual mean 
values are usually in a range of 5 Bq/m3 up to 30 Bq/m3, but there are also higher concentrations on a 
small scale (Figure 1). 
 
 
 
 
 
 
 

http://www.euro.who.int/__data/assets/pdf_file/0009/128169/e94535.pdf
http://www.bfs.de/en/ion/radon
mailto:bhoffmann@bfs.de
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Figure 1: Average Radon concentrations (geometric mean) in homes in Germany (Menzler et al. 2006). 
 

 
Health effects of increased radon concentrations 
More recent studies demonstrate that many years of exposure to enhanced radon concentrations 
indoors increase the risk to develop lung cancer by about 10 per cent per 100 Bq/m3 rise in radon 
concentration. For example, an individual’s lung cancer risk associated with permanent exposure to 
radon concentrations of 100 Bq/m3 or 200 Bq/m3 is higher by about ten, or 20 per cent, respectively, 
compared to that of an individual who has never been exposed to radon. The relative lung cancer risk 
due to radon for smokers is similar to that for lifelong non-smokers. However, since the baseline risk 
for lung cancer is significantly increased in smokers, a similar level of relative risk involves a clearly 
higher absolute risk for smokers than for non-smokers. Most of the radon-induced lung cancers, 
therefore, represent smokers. According to latest estimates, approximately five per cent of all lung 
cancer deaths per year are caused by radon in homes in Germany. This corresponds to approxi-
mately 1,900 radon-induced deaths per year by absolute numbers. It is therefore recommended to 
keep radon concentrations in occupied spaces as low as possible and design new buildings so as to 
avoid radon concentrations exceeding 100 Bq/m³. 
 
Radon indoors 
Radon is also found indoors. Most of it finds its way into the building from the subsoil. Fissures in the 
brick work or base plate, leaking joint gaps between building parts, insufficiently sealed cable or pipe 
ducts and other failure points in the building encourage radon entry into the house. By contrast, build-
ings with a concrete floor slab and the technically correct protection against ground humidity as cus-
tomary today provide only few possibilities for radon to enter the building from the soil. The level of 
radon concentrations occurring indoors depends on the radon generation in the subsoil, the properties 
of the locally occurring materials decisive for radon transport and the design of the building. Radon 
finding its way from the subsoil into the interior of the building is able to reach superior spaces of the 
building in particular via staircases, cable channels and supply shafts, but also via ceilings. Most 
houses in Germany have been erected based on compact design mainly using mineral building mate-
rials. These latter building materials generate radon, like soils and rocks, which is partially released 
into interior spaces. Radon is also released when using drinking water. However, these two sources 
generally contribute only a few tens of Bq/m³ to the radon concentration indoors. Radon concentra-
tions inside buildings are variable due to both site-dependent variations in the occurrence of radon in 
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the subsoil and the particular constructional conditions. Even in neighbouring buildings with similar 
architecture and use may appear totally different radon concentrations indoors. Radon concentrations 
indoors are also influenced by the inhabitants’ habits, above all their ventilation behaviour. Change of 
use may alter radon concentrations in the rooms. The actual situation within a building can only be 
detected by measurements. These should be performed in occupied spaces (e.g. living room, bed-
room, children’s room) over a year’s time because concentrations are normally higher in winter than 
during warmer seasons. The annual means of radon concentration in living spaces in Germany are 50 
Bq/m3 on average. In approximately 10 per cent of the one- or two-family houses, radon concentra-
tions exceeding 100 Bq/m³ are to be expected in ground floor rooms. Enhanced radon concentrations 
indoors are more frequently found in areas exhibiting increased radon concentrations in the soil air 
and good perviousness for radon. However, annual mean values exceeding 1000 Bq/m3 are rare.  
 
Planning of measures for protection against radon 
Radon protection is based on the same principles and tools, whether in newly constructed or existing 
buildings. For new construction projects, appropriate protection measures can be defined reliably and 
will basically be successful if properly implemented. Such measures are reliably calculable both tech-
nically and in terms of money. The effort required is relatively low even in regions with high radon 
concentrations in the soil air and in sophisticated construction projects. It amounts to about 1 per cent 
of the construction costs. 
When existing buildings are subject to radon remediation it is imperative to carefully consider alterna-
tive possibilities, and success at the first attempt is not always certain. An appropriate technical solu-
tion related to each individual case is required for every building subjected to remediation. While 
measures such as unclosing existing vent openings might suffice to solve the problem in some cases, 
even mounting of a ventilator-driven exhaust system may not be enough to produce satisfactory re-
sults in other cases, for example because some feature had not been detectable initially. Likewise, 
the effort required cannot be foreseen clearly in every case. Therefore, especially with old buildings, a 
financial upper limit corresponding to the value of the building should be considered when deciding on 
measures to reduce the radon concentration in order to avoid inadequate costs. For new buildings 
and for mitigation of existing buildings it is recommended to observe the strategic basic rules below. 
The five steps encompass aspects varying from case to case, give rise to specific questions and lead 
to situational solutions.  

Initial situation 
In addition to the different possible sources of radon it has to be considered that every building is situ-
ated within a specific environment (permeability of the ground, influence of mining, ground water level 
etc.) and that each object exhibits constructional specifics (such as state of construction, interior 
structure, isolation of the building etc.). 

Conceptual measures 
Crucial decisions have to be made already during the early planning phase of construction works. 
These decisions may heavily influence or even solve the radon problem not only in new buildings but 
also during alteration or expansion of existing buildings, e.g. by “architectural solutions” such as ap-
propriate structuring of the building, heat and moisture proofing, or purposeful influencing of the air 
pressure conditions within the building. 

Constructional measures 
Impervious structural design of new buildings and sealing measures for rooms with soil contact are 
able to prevent radon permeation. 

Ventilation measures 
Appropriate vents or ventilation systems are able to influence the pressure situation inside the build-
ing or between the building subsoil and interior in the desired way. Specific build-up of a defined pres-
sure difference (depression, excess pressure) is able to limit radon permeation into the building.  

Control of success 
Without metrological monitoring, there is never certainty as to the efficacy of the measures taken.  
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Radon protection by sealing measures 
Radon can permeate a building both convectively as a part of soil air through leaks or vents in soil 
contacted building components or by diffusion from the floor and walls. Enhanced radon concentra-
tions usually are attributed to convective transport of radon containing soil air. Therefore, sealing of 
the building against the subsoil is an important starting point of radon protection measures. Basically 
this can be fulfilled by the barrier against soil moisture. It is important that this latter provides a closed 
barrier against the subsoil. Leakage-proof design of coatings, interfaces and cable bushings is even 
more important for radon tightness than for water vapour. Even small leakage areas in the order of 1 
cm² in the cellar floor may bring about enhanced radon concentrations in the cellar in cases of high 
radon concentrations. Generally care should be taken to prevent the sealing membrane from being 
damaged. Sealing can be made both from inside and from the outside. Radon-tight materials should 
be used to prevent radon diffusion due to built-in large-scale dam tight blankets. In regions with very 
high radon concentrations in the soil air, enhanced radon concentrations within the building cannot be 
excluded even with professional sealing. In such cases a combination of constructional and ventilation 
measures should be used. 
 
Radon protection by ventilation measures 
Soil air containing radon permeates the building primarily as a result of the pressure gradient between 
the subsoil and the adjacent interior spaces. There are different causes of the pressure gradient: 

• Difference in temperature between interior and exterior (chimney effect), 
• Wind-induced pressure differences, 
• Technical facilities such as exhaust fans for bathrooms, fume hoods, 
• Boilers, instantaneous gas-fired heaters, furnaces and fireplaces. 

The possible ventilation strategies to influence the pressure conditions can be assigned to five princi-
ples:  

• Reduction or elimination of depression by means of sufficiently dimensioned vents for exhaust air 
units and direct outside air supply for furnaces and boilers,  

• Elimination of pressure gradient between subsoil and interior spaces by passive or active suction 
of soil air from the area of immediately below the building area,  

• Discharging radon containing air from the cellar by an increased air exchange rate, 
• Discharging radon containing air from individual lounges by means of ventilation facilities mostly 

with heat recovery. 
Other than radon protection by sealing, ventilation measures cause permanent operating costs but 
the effectiveness may also be modified after installation. Discharging radon containing air may require 
additional sealing measures in cases of very leaky buildings. Some hundreds of radon remediation or 
prevention measures based on ventilation facilities have already been carried out on an international 
level. However, since the starting situations are always very different, radon protection measures 
based on ventilation always require adjustment to the individual situation, particularly for existing 
buildings.  
 
References 
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Publications and Resources 
 
Housing for the elderly - market processes and the need for housing policy action 
Research project 
Demographic change confronts homeowners and housing policymakers with new challenges. The 
shrinkage and ageing of society will also change the housing sector and the requirements for a supply 
of housing that meets the needs of the market. By 2030, 28 percent of the population of Germany will 
be older than 65 - more than one in four persons. in the future, the supply of housing will have to 
focus more on the requirements of elderly people. This includes forms of housing which, thanks to the 
totally or partially accessible design of dwellings and residential environments and the provision of 
amenities that are within walking distance, also enable people with reduced mobility to lead an 
independent life. But it also includes forms of housing that are linked to comprehensive assistance 
and provide services for social inclusion. The study quantifies the need for age-appropriate residential 
services and formulates housing policy strategies. 
http://www.bbsr.bund.de/cln_032/nn_168756/BBSR/EN/Publications/BMVBS/Forschungen/2011/147a
bstract.html  

 
Municipal housing stocks from different perspectives 
The privatisation of housing in Europe. Strategies, procedures and impacts in Great Britain, 
Poland and the Netherlands from Andrej Holm 
Taking the extensive privatisation of public housing stocks since the end of the 1990's as a point of 
departure, there has been an engaged discussion about the possible impacts for the social provision 
of housing and the socio-spatial structures in municipal administrations, the housing industry and 
science. In this context an international comparison makes it clear that the dominating privatisation in 
the framework of en-bloc sales to international investors takes up a special position in Germany. In 
spite of all differences, a consideration of the experiences in other countries is worthwhile. With 
examples of London, Warsaw and Amsterdam, this article discusses three very different practices of 
privatisation and intends to contribute to a deeper understanding of the logics of privatisation in the 
housing sector. In the foreground is less the search for a better strategy of privatisation but rather the 
consideration of the very different problem situations of different forms of privatisation. The three case 
studies show very different procedures and processes and indicate different effects on housing 
provision and urban development. Furthermore, the examples show that the privatisation of housing is 
not only the result of changes in urban policy, but mainly creates new challenges for urban policy. 
http://www.bbsr.bund.de/cln_032/nn_340720/BBSR/EN/Publications/IzR/2011/Abstracts/12__Holm.ht
ml  

 
What Makes a Neighborhood Walkable - Walk Score pinpoints areas offering a walking lifestyle 
A growing body of research shows that walkable, compact communities can promote good health and 
a healthier planet by promoting exercise and reducing the risk of obesity. Walkable neighborhoods 
lower car crash fatalities, reduce greenhouse gas emissions and vehicle-related air pollution. Walk 
Score.com is a publicly-available web-based tool that rates the walkability (ease of walking and 
biking) and access of amenities of U.S. neighborhoods and communities by a patent-pending system. 
The Walk Score algorithm awards points based on the distance to amenities in each category, using a 
variety of data sources including Google, Education.com, Open Street Map, and Localeze. No points 
are awarded for amenities farther than one mile. Areas with scores between 90 and 100 points are 
called a “Walker's Paradise” - daily errands do not require a car. However, scores between 0 and 24 
are labelled as “Car-Dependent” built environments. 
http://www.walkscore.com/walkable-neighborhoods.shtml  

 

http://www.bbsr.bund.de/cln_032/nn_168756/BBSR/EN/Publications/BMVBS/Forschungen/2011/147abstract.html
http://www.bbsr.bund.de/cln_032/nn_168756/BBSR/EN/Publications/BMVBS/Forschungen/2011/147abstract.html
http://www.bbsr.bund.de/cln_032/nn_340720/BBSR/EN/Publications/IzR/2011/Abstracts/12__Holm.html
http://www.bbsr.bund.de/cln_032/nn_340720/BBSR/EN/Publications/IzR/2011/Abstracts/12__Holm.html
http://www.walkscore.com/walkable-neighborhoods.shtml


Housing and Health WHO CC Newsletter No. 11, December 11
 

 
WHO Collaborating Centre for Housing and Health - Baden-Württemberg State Health Office 11

 
Cycle like the Danes to cut carbon emissions, says study - the Guardian, 12 Dec 2011 
EU could cut its total greenhouse gas emissions by more than 25% if every country's cycling 
rate was the same as Denmark's  
If the EU cycling rate was the same as it is in Denmark, where the average person cycles almost 600 
miles (965 km) each year, then the bloc would attain anything from 12 % to 26 % of its targeted emis-
sions reduction, depending on what forms of transport the cycling replaced, according to the report by 
the Brussels-based European Cycling Federation (ECF). 
Increasing continent-wide cycling to Danish levels would, nonetheless, be quite an enterprise. The EU 
average is just under 120 miles per person per year, while in the UK it is a mere 46 miles, less than  
8 % of that in Denmark. 
The European commission requested that the ECF carry out the research to provide the first specific 
figures for emissions produced by bicycles over their lifespan, as against motorised vehicles. The 
calculations for bikes included manufacture – the ECF took a heavier, European-style bike as its 
model, assuming each used 14.6 kg of aluminium, 3.7 kg of steel and 1.6 kg of rubber – maintenance 
and even the impact of producing extra calories consumed by someone cycling rather than driving, 
estimated at 175 an hour, on average. This came up with a total of 21 g of carbon emissions per pas-
senger kilometre travelled for a bike, as against 271 g for people in a car and 101 g for a bus. The 
impact of electric-assisted bicycles, a boon for older or infirm riders, was almost as low, at 22 g. 
According to ECF, major changes will be required if the EU is to meet its emissions target, which calls 
for a drop of between 80 % and 90 % on 1990 levels by 2050, and transport is a the ideal place to 
start. From 1990 to 2007, transport-based emissions on the continent rose 36 %, while those from 
other sources fell 15 %. It also points to the example of cities such as Seville in Spain, where the con-
struction of segregated bike lanes and other policies saw cycling increase tenfold in just three years. 
European Cyclists' Federation
 
World Radon Solutions Database 
The website "World Radon Solutions" is an electronic platform for the exchange of information and 
experience on existing methods used to reduce radon in buildings. It consists of a database of techni-
cal solutions, extending the original work initiated by Chris Scivyer within ERRICCA2 "European Ra-
don Research and Industry Collaboration Concerted Action". 
About | World Radon Solutions Database
 
Swiss national radon action plan - Nationaler Radonaktionplan der Schweiz 2012-2020  
The risk of lung cancer associated with radon exposure in homes is higher than it might be expected 
from the extrapolation of epidemiological studies of miners. In light of the new state of knowledge, 
WHO issued updated recommendations and laid down a maximum value of 300 Bq/m3. Accordingly, 
Switzerland has to check the reference and limit values. This new situation requires that an action 
plan shall be adopted and implemented in the years 2012-2020. 
Bundesamt für Gesundheit - Radonaktionsplan 2012-2020

http://www.ecf.com/
http://www.ecf.com/
http://www.worldradonsolutions.info/
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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! 

Table of Topics 
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Social Inequality................................................................................................................................... 23 
Noise.................................................................................................................................................... 24 
 

Allergies and Respiratory Diseases 

Peruvian highlands, fume-free. 
Bodereau PN. 
Science. 2011 Oct 14;334(6053):157. Free Article. 

Methodological lessons and pilot data on the effect of proximity of homes and schools to highways on 
pediatric asthma and lung function. 
Brugge D, Hong JS, Schiff D, Hui C, Moy S, Palella M, Buchner V, Woodin M. 
Rev Environ Health. 2011;26(2):119-25. 

MeDALL (Mechanisms of the Development of ALLergy): an integrated approach from phenotypes to 
systems medicine. 
Bousquet J, Anto J, Auffray C, Akdis M, Cambon-Thomsen A, Keil T, Haahtela T, Lambrecht BN, 
Postma DS, Sunyer J, Valenta R, Akdis CA, Annesi-Maesano I, Arno A, Bachert C, Ballester F, Ba-
sagana X, Baumgartner U, Bindslev-Jensen C, Brunekreef B, Carlsen KH, Chatzi L, Crameri R, Eve-
no E, Forastiere F, Garcia-Aymerich J, Guerra S, Hammad H, Heinrich J, Hirsch D, Jacquemin B, 
Kauffmann F, Kerkhof M, Kogevinas M, Koppelman GH, Kowalski ML, Lau S, Lodrup-Carlsen KC, 
Lopez-Botet M, Lotvall J, Lupinek C, Maier D, Makela MJ, Martinez FD, Mestres J, Momas I, Nawijn 
MC, Neubauer A, Oddie S, Palkonen S, Pin I, Pison C, Rancé F, Reitamo S, Rial-Sebbag E, Salapa-
tas M, Siroux V, Smagghe D, Torrent M, Toskala E, van Cauwenberge P, van Oosterhout AJ, Varraso 
R, von Hertzen L, Wickman M, Wijmenga C, Worm M, Wright J, Zuberbier T. 
Allergy. 2011 May;66(5):596-604. Review. 

Perinatal exposure to endotoxin and the development of eczema during the first 6 years of life. 
Chen CM, Sausenthaler S, Bischof W, Herbarth O, Borte M, Behrendt H, Krämer U, Williams HC, 
Wichmann HE, Heinrich J; LISA Study Group. 
Clin Exp Dermatol. 2010 Apr;35(3):238-44.  

Modulation of asthma by endotoxin. 
Doreswamy V, Peden DB. 
Clin Exp Allergy. 2011 Jan;41(1):9-19. 

http://www.ncbi.nlm.nih.gov/pubmed/21998353
http://www.ncbi.nlm.nih.gov/pubmed/21905455
http://www.ncbi.nlm.nih.gov/pubmed/21905455
http://www.ncbi.nlm.nih.gov/pubmed/21261657
http://www.ncbi.nlm.nih.gov/pubmed/21261657
http://www.ncbi.nlm.nih.gov/pubmed/19874326
http://www.ncbi.nlm.nih.gov/pubmed/20977505
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Home environment, asthma, and obesity: how are they related? 
Halloran DR. 
J Pediatr. 2011 Jul;159(1):3-4. 

Pet exposure and the symptoms of asthma, allergic rhinitis and eczema in 6-7 years old children. 
Karimi M, Mirzaei M, Baghiani Moghadam B, Fotouhi E, Zare Mehrjardi A. 
Iran J Allergy Asthma Immunol. 2011 Jun;10(2):123-7. 

Exposure to biomass smoke as a cause for airway disease in women and children. 
Kodgule R, Salvi S. 
Curr Opin Allergy Clin Immunol. 2011 Dec 9. [Epub ahead of print] 

Neighborhood differences in exposure and sensitization to cockroach, mouse, dust mite, cat, and dog 
allergens in New York City. 
Olmedo O, Goldstein IF, Acosta L, Divjan A, Rundle AG, Chew GL, Mellins RB, Hoepner L, Andrews 
H, Lopez-Pintado S, Quinn JW, Perera FP, Miller RL, Jacobson JS, Perzanowski MS. 
J Allergy Clin Immunol. 2011 Aug;128(2):284-292.e7.  

Effect of reduction in household air pollution on childhood pneumonia in Guatemala (RESPIRE): a 
randomised controlled trial. 
Smith KR, McCracken JP, Weber MW, Hubbard A, Jenny A, Thompson LM, Balmes J, Diaz A, Arana 
B, Bruce N. 
Lancet. 2011 Nov 12;378(9804):1717-26. 

"Pneumonia is the chief cause of death for children aged five years or under worldwide, responsible 
for about 20 % of total deaths in these age groups. It is caused by viral and bacterial infections. 
Smoke from burning solid fuels, such as wood and animal dung, reduces the lung’s defences against 
infections, particularly bacterial," said Dr Nigel Bruce, a consultant with WHO and Reader in Public 
Health at the University of Liverpool, UK. "Increasing awareness of the effects of wood smoke on 
health will help us to significantly reduce the numbers of cases of severe pneumonia, as well as respi-
ratory disease in adults.” The use of open fires and inefficient traditional stoves for cooking is also a 
cause of burns and can have a negative impact on the environment and increase pressures on natu-
ral resources. In this article, researchers have reported that cases of severe pneumonia among young 
children are reduced by one third in homes with smoke-reducing chimneys on cooking stoves. A 
smaller decrease was reported in all pneumonia cases – both severe and non-severe – possibly be-
cause the reduction in smoke from these stoves was not sufficient enough to result in a significant 
change. The research highlighted the health effects of exposure to smoke from open fires and dirty 
cooking stoves, the primary source of cooking and heating for 43 % of the world’s population, affect-
ing some three billion people.  

Asthma and obesity in three-year-old urban children: role of sex and home environment. 
Suglia SF, Chambers EC, Rosario A, Duarte CS. 
J Pediatr. 2011 Jul;159(1):14-20.e1. 

Ventilation and dampness in dorms and their associations with allergy among college students in 
China: a case-control study. 
Sun Y, Zhang Y, Bao L, Fan Z, Sundell J. 
Indoor Air. 2011 Aug;21(4):277-83. 

The significance of environmental exposure on the progression of allergic diseases. 
Wahn U. 
Allergy. 2011 Jul;66 Suppl 95:7-9.  

Allergens in household dust and serological indicators of atopy and sensitization in Detroit children 
with history-based evidence of asthma. 
Williams AH, Smith JT, Hudgens EE, Rhoney S, Ozkaynak H, Hamilton RG, Gallagher JE. 
J Asthma. 2011 Sep;48(7):674-84. 

http://www.ncbi.nlm.nih.gov/pubmed/21592493
http://www.ncbi.nlm.nih.gov/pubmed/21625021
http://www.ncbi.nlm.nih.gov/pubmed/22157154
http://www.ncbi.nlm.nih.gov/pubmed/21536321
http://www.ncbi.nlm.nih.gov/pubmed/21536321
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2811%2960921-5/abstract
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2811%2960921-5/abstract
http://www.ncbi.nlm.nih.gov/pubmed/21392787
http://www.ncbi.nlm.nih.gov/pubmed/21204986
http://www.ncbi.nlm.nih.gov/pubmed/21204986
http://www.ncbi.nlm.nih.gov/pubmed/21668841
http://www.ncbi.nlm.nih.gov/pubmed/21827376
http://www.ncbi.nlm.nih.gov/pubmed/21827376
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Indoor Air 

Analysis of brominated flame retardants in house dust. 
Abb M, Stahl B, Lorenz W. 
Chemosphere. 2011 Dec;85(11):1657-63. 

Lead speciation in indoor dust: a case study to assess old paint contribution in a Canadian urban 
house. 
Beauchemin S, MacLean LC, Rasmussen PE. 
Environ Geochem Health. 2011 Aug;33(4):343-52. 

Organophosphate and phthalate esters in indoor air: a comparison between multi-storey buildings 
with high and low prevalence of sick building symptoms. 
Bergh C, Magnus Åberg K, Svartengren M, Emenius G, Östman C. 
J Environ Monit. 2011 Jul;13(7):2001-9.  

Personal endotoxin exposure in a panel study of school children with asthma. 
Delfino RJ, Staimer N, Tjoa T. 
Environ Health. 2011 Aug 2;10:69. Free Article. 

Analysis of chemical and physical effects of ultraviolet bulbs on cooking emissions. 
Farrell FM, Fitch TM, Bicking MK. 
J Air Waste Manag Assoc. 2011 Oct;61(10):1005-14. 

Chlorinated paraffins in indoor air and dust: concentrations, congener patterns, and human exposure. 
Fridén UE, McLachlan MS, Berger U. 
Environ Int. 2011 Oct;37(7):1169-74.  

Indoor coal use and early childhood growth. 
Ghosh R, Amirian E, Dostal M, Sram RJ, Hertz-Picciotto I. 
Arch Pediatr Adolesc Med. 2011 Jun;165(6):492-7 

Determinants of agricultural pesticide concentrations in carpet dust. 
Gunier RB, Ward MH, Airola M, Bell EM, Colt J, Nishioka M, Buffler PA, Reynolds P, Rull RP, Hertz 
A, Metayer C, Nuckols JR. 
Environ Health Perspect. 2011 Jul;119(7):970-6. 

Health effects of an efficient vented stove in the highlands of Guatemala. 
Harris SA, Weeks JB, Chen JP, Layde P. 
Glob Public Health. 2011 Jun;6(4):421-32. 

Harmonised Regulation and Labelling of Product Emissions – A New Initiative by the European 
Commission.  
Harrison P, Crump D, Kephalopoulos S, Yu C, Däumling C, Rousselle C. 
Indoor and Built Environment. 2011 Dec;20: 581-583. Free Article. 

Levels of household particulate matter and environmental tobacco smoke exposure in the first year of 
life for a cohort at risk for asthma in urban Syracuse, NY. 
Hunt A, Crawford JA, Rosenbaum PF, Abraham JL. 
Environ Int. 2011 Oct;37(7):1196-205. 

Streptomycetes in house dust: associations with housing characteristics and endotoxin. 
Johansson E, Vesper S, Levin L, LeMasters G, Grinshpun S, Reponen T. 
Indoor Air. 2011 Aug;21(4):300-10. 

Chemical and bioanalytical characterization of dioxins in indoor dust in Hong Kong. 
Kang Y, Cheung KC, Cai ZW, Wong MH. 
Ecotoxicol Environ Saf. 2011 May;74(4):947-52. 

Adding fuel to the fire: increasing evidence for developmental toxicity of indoor solid fuel combustion. 
Karr CJ. 
Arch Pediatr Adolesc Med. 2011 Jun;165(6):565-6.  

http://www.ncbi.nlm.nih.gov/pubmed/21724229
http://www.ncbi.nlm.nih.gov/pubmed/21465232
http://www.ncbi.nlm.nih.gov/pubmed/21465232
http://www.ncbi.nlm.nih.gov/pubmed/21614379
http://www.ncbi.nlm.nih.gov/pubmed/21614379
http://www.ncbi.nlm.nih.gov/pubmed/21810249
http://www.ncbi.nlm.nih.gov/pubmed/22070033
http://www.ncbi.nlm.nih.gov/pubmed/21612825
http://www.ncbi.nlm.nih.gov/pubmed/21300646
http://www.ncbi.nlm.nih.gov/pubmed/21330232
http://www.ncbi.nlm.nih.gov/pubmed/21086208
http://ibe.sagepub.com/content/20/6/581.full.pdf+html
http://ibe.sagepub.com/content/20/6/581.full.pdf+html
http://www.ncbi.nlm.nih.gov/pubmed/21620473
http://www.ncbi.nlm.nih.gov/pubmed/21620473
http://www.ncbi.nlm.nih.gov/pubmed/21204988
http://www.ncbi.nlm.nih.gov/pubmed/21300406
http://www.ncbi.nlm.nih.gov/pubmed/21300648
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Exposure to formaldehyde and its potential human health hazards. 
Kim KH, Jahan SA, Lee JT. 
J Environ Sci Health C Environ Carcinog Ecotoxicol Rev. 2011 Oct;29(4):277-99. 

A review of diseases associated with household air pollution due to the use of biomass fuels. 
Kim KH, Jahan SA, Kabir E. 
J Hazard Mater. 2011 Aug 30;192(2):425-31. Review. 

Polychlorinated biphenyls in vacuum dust and blood of residents in 20 Wisconsin households. 
Knobeloch L, Turyk M, Imm P, Anderson H. 
Chemosphere. 2011 Nov 19. [Epub ahead of print] 

Comparison of dust released from sanding conventional and nanoparticle-doped wall and wood coat-
ings. 
Koponen IK, Jensen KA, Schneider T. 
J Expo Sci Environ Epidemiol. 2011 Jul;21(4):408-18. Free Article. 

Comparisons of Indoor Air Quality and Thermal Comfort Quality between Certification Levels of 
LEED-Certified Buildings in USA.  
Lee YS. 
Indoor and Built Environment. 2011 Oct 20: 564-576. 

VOC Sink Behaviour on Building Materials – Model Evaluation.  
Liu X, Guo Z, Sparks LE, Roache NF. 
Indoor and Built Environment. 2011 Dec 20: 661-676. 

Occurrence of bisphenol A in indoor dust from two locations in the eastern United States and implica-
tions for human exposures. 
Loganathan SN, Kannan K. 
Arch Environ Contam Toxicol. 2011 Jul;61(1):68-73. 

An indoor air quality assessment for vulnerable populations exposed to volcanic vog from Kilauea 
Volcano. 
Longo BM, Yang W, Green JB, Longo AA, Harris M, Bibilone R. 
Fam Community Health. 2010 Jan-Mar;33(1):21-31. 

Exposure to open-fire cooking and cognitive performance in children. 
Munroe RL, Gauvain M. 
Int J Environ Health Res. 2011 Nov 30. [Epub ahead of print] 

Content of transfluthrin in indoor air during the use of electro-vaporizers. 
Nazimek T, Wasak M, Zgrajka W, Turski WA. 
Ann Agric Environ Med. 2011 Jun;18(1):85-8. 

Incidence of polybrominated diphenyl ethers in central air conditioner filter dust from a new office 
building. 
Ni HG, Cao SP, Chang WJ, Zeng H. 
Environ Pollut. 2011 Jul;159(7):1957-62. 

Microbiological Evaluation of Indoor Air of Kindergartens in Fatih District of Istanbul.  
Önoğlu N, Önal AE, Güngör G, AyvazÖ, Özel S. 
Indoor and Built Environment. 2011 Dec 20: 618-625. 

Increasing incidence of malignant mesothelioma after exposure to asbestos during home mainte-
nance and renovation. 
Olsen NJ, Franklin PJ, Reid A, de Klerk NH, Threlfall TJ, Shilkin K, Musk B. 
Med J Aust. 2011 Sep 5;195(5):271-4. 

Analytical solutions for exposures and toxic loads in well-mixed shelters in support of shelter-in-place 
assessments. 
Parker ST, Coffey CJ. 
J Hazard Mater. 2011 Aug 15;192(1):419-22. 

http://www.ncbi.nlm.nih.gov/pubmed/22107164
http://www.ncbi.nlm.nih.gov/pubmed/21705140
http://www.ncbi.nlm.nih.gov/pubmed/22104335
http://www.ncbi.nlm.nih.gov/pubmed/20485339
http://www.ncbi.nlm.nih.gov/pubmed/20485339
http://ibe.sagepub.com/content/20/5/564.abstract
http://ibe.sagepub.com/content/20/5/564.abstract
http://ibe.sagepub.com/content/20/6/661.abstract
http://www.ncbi.nlm.nih.gov/pubmed/21221962
http://www.ncbi.nlm.nih.gov/pubmed/21221962
http://www.ncbi.nlm.nih.gov/pubmed/20010002
http://www.ncbi.nlm.nih.gov/pubmed/20010002
http://www.ncbi.nlm.nih.gov/pubmed/22128885
http://www.ncbi.nlm.nih.gov/pubmed/21736273
http://www.ncbi.nlm.nih.gov/pubmed/21497428
http://www.ncbi.nlm.nih.gov/pubmed/21497428
http://ibe.sagepub.com/content/20/6/618.abstract
http://www.ncbi.nlm.nih.gov/pubmed/21895596
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http://www.ncbi.nlm.nih.gov/pubmed/21632174
http://www.ncbi.nlm.nih.gov/pubmed/21632174


Housing and Health WHO CC Newsletter No. 11, December 11
 

 
WHO Collaborating Centre for Housing and Health - Baden-Württemberg State Health Office 16

Cryptosporidium spp. in pet birds: genetic diversity and potential public health significance. 
Qi M, Wang R, Ning C, Li X, Zhang L, Jian F, Sun Y, Xiao L. 
Exp Parasitol. 2011 Aug;128(4):336-40.  

Airborne polychlorinated biphenyls (PCBs) reduce telomerase activity and shorten telomere length in 
immortal human skin keratinocytes (HaCat). 
Senthilkumar PK, Klingelhutz AJ, Jacobus JA, Lehmler H, Robertson LW, Ludewig G. 
Toxicol Lett. 2011 Jul 4;204(1):64-70.  

Electrocardiographic changes during inhalational oleander toxicity. 
Senthilkumaran S, Meenakshisundaram R, Michaels AD, Thirumalaikolundusubramanian P. 
J Electrocardiol. 2011 Jul-Aug;44(4):470-2. 
Ventilation rates and health: multidisciplinary review of the scientific literature. 
Sundell J, Levin H, Nazaroff WW, Cain WS, Fisk WJ, Grimsrud DT, Gyntelberg F, Li Y, Persily AK, 
Pickering AC, Samet JM, Spengler JD, Taylor ST, Weschler CJ. 
Indoor Air. 2011 Jun;21(3):191-204. Review 

Personal and indoor exposure to PM�.� and polycyclic aromatic hydrocarbons in the southern high-
lands of Tanzania: a pilot-scale study. 
Titcombe ME, Simcik M. 
Environ Monit Assess. 2011 Sep;180(1-4):461-76. 

Oral bioaccessibility of trace metals in household dust: a review. 
Turner A. 
Environ Geochem Health. 2011 Aug;33(4):331-41. Review. 

Dechlorane Plus in house dust from E-waste recycling and urban areas in South China: sources, deg-
radation, and human exposure. 
Wang J, Tian M, Chen SJ, Zheng J, Luo XJ, An TC, Mai BX. 
Environ Toxicol Chem. 2011 Sep;30(9):1965-72. 

Residential insecticide usage in northern California homes with young children. 
Wu XM, Bennett DH, Ritz B, Frost J, Cassady D, Lee K, Hertz-Picciotto I. 
J Expo Sci Environ Epidemiol. 2011 Jul;21(4):427-36.  

Standards for Evaluating Indoor Air.  
Yu C, Crump D. 
Indoor and Built Environment. 2011 Aug 20: 389-392. 

Contact and fumigant toxicity of Armoracia rusticana essential oil, allyl isothiocyanate and related 
compounds to Dermatophagoides farinae. 
Yun YK, Kim HK, Kim JR, Hwang K, Ahn YJ. 
Pest Manag Sci. 2011 Nov 18. doi: 10.1002/ps.2327.  

Mould and Dampness 

Fungal DNA, allergens, mycotoxins and associations with asthmatic symptoms among pupils in 
schools from Johor Bahru, Malaysia. 
Cai GH, Hashim JH, Hashim Z, Ali F, Bloom E, Larsson L, Lampa E, Norbäck D. 
Pediatr Allergy Immunol. 2011 May;22(3):290-7. 

Fungal DNA and pet allergen levels in Swedish day care centers and associations with building char-
acteristics. 
Cai GH, Mälarstig B, Kumlin A, Johansson I, Janson C, Norbäck D. 
J Environ Monit. 2011 Jul;13(7):2018-24. 

Investigation of indoor molds and allergic diseases in public primary schools in Edirne city of Turkey. 
Celtik C, Okten S, Okutan O, Aydogdu H, Bostancioglu M, Ekuklu G, Asan A, Yazicioglu M. 
Asian Pac J Allergy Immunol. 2011 Mar;29(1):42-9. Free article. 
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Limitations of practitioner mold testing (response to Holme et al. 20: 329-340). 
Light E. 
Indoor Air. 2011 Jun;21(3):264. 

A Survey of Fungal Contamination on Books in Public Libraries with Mechanical and Natural 
Ventilation.  
Reis-Menezes AA, Gambale W, Giudice MC. 
Indoor and Built Environment. 2011 Aug. 20: 393-399. 

Indoor airborne fungi and wheeze in the first year of life among a cohort of infants at risk for asthma. 
Rosenbaum PF, Crawford JA, Anagnost SE, Wang CJ, Hunt A, Anbar RD, Hargrave TM, Hall EG, Liu 
CC, Abraham JL. 
J Expo Sci Environ Epidemiol. 2010 Sep;20(6):503-15.  

Exposure to moulds and actinomycetes in Alpine farms: a nested environmental study of the PAS-
TURE cohort. 
Roussel S, Sudre B, Reboux G, Waser M, Buchele G, Vacheyrou M, Dalphin JC, Millon L, Braun-
Fahrländer C, von Mutius E, Piarroux R. 
Environ Res. 2011 Aug;111(6):744-50.  

Indoor air pollution and lung function growth among children in four Chinese cities. 
Roy A, Chapman RS, Hu W, Wei F, Liu X, Zhang J. 
Indoor Air. 2011 Sep 28. doi: 10.1111/j.1600-0668.2011.00748.x. [Epub ahead of print] 

Remediating buildings damaged by dampness and mould for preventing or reducing respiratory tract 
symptoms, infections and asthma. 
Sauni R, Uitti J, Jauhiainen M, Kreiss K, Sigsgaard T, Verbeek JH. 
Cochrane Database Syst Rev. 2011 Sep 7;9:CD007897. Review. 

Relationships between mite allergen levels, mold concentrations, and sick building syndrome symp-
toms in newly built dwellings in Japan. 
Saijo Y, Kanazawa A, Araki A, Morimoto K, Nakayama K, Takigawa T, Tanaka M, Shibata E, Yoshi-
mura T, Chikara H, Kishi R. 
Indoor Air. 2011 Jun;21(3):253-63. 

Respiratory health in children, and indoor exposure to (1,3)-β-D-glucan, EPS mould components and 
endotoxin. 
Tischer C, Gehring U, Chen CM, Kerkhof M, Koppelman G, Sausenthaler S, Herbarth O, Schaaf B, 
Lehmann I, Krämer U, Berdel D, von Berg A, Bauer CP, Koletzko S, Wichmann HE, Brunekreef B, 
Heinrich J. 
Eur Respir J. 2011 May;37(5):1050-9. 

Tumour necrosis factor G-308A polymorphism modifies the effect of home dampness on childhood 
asthma. 
Tsai CH, Tung KY, Chen CH, Lee YL. 
Occup Environ Med. 2011 Oct;68(10):771-6. 

Light and Radiation 

External gamma-ray dose rate and radon concentration in indoor environments covered with Brazilian 
granites. 
Anjos RM, Juri Ayub J, Cid AS, Cardoso R, Lacerda T. 
J Environ Radioact. 2011 Nov;102(11):1055-61. 

Radonprognose für Sachsen.  
Busch H, Kemski J, Klingel R; Preuße W. 
Strahlenschutzpraxis 4/2011: 54-59.  

Assessment of test duration effect in indoor radon measurement by monte carlo simulations. 
Chen J, Moir D. 
Radiat Prot Dosimetry. 2011 Oct 14. 
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Soil radon measurements in the Canadian cities. 
Chen J, Moir D, Maclellan K, Leigh E, Nunez D, Murphy S, Ford K. 
Radiat Prot Dosimetry. 2011 Nov 28. 
Beyond dose assessment: using risk with full disclosure of uncertainty in public and scientific commu-
nication. 
Hoffman FO, Kocher DC, Apostoaei AI. 
Health Phys. 2011 Nov;101(5):591-600. 

Awareness and perceptions of the risks of exposure to indoor radon: a population-based approach to 
evaluate a radon awareness and testing campaign in England and wales. 
Poortinga W, Bronstering K, Lannon S. 
Risk Anal. 2011 Nov;31(11):1800-12.  

Lung cancer and indoor radon exposure in the north of Portugal - An ecological study. 
Veloso B, Nogueira JR, Cardoso MF. 
Cancer Epidemiol. 2011 Nov 8. 

Smoking / Environmental Tabacco Smoke 

Household smoking behavior: effects on indoor air quality and health of urban children with asthma. 
Butz AM, Breysse P, Rand C, Curtin-Brosnan J, Eggleston P, Diette GB, Williams D, Bernert JT, Ma-
tsui EC. 
Matern Child Health J. 2011 May;15(4):460-8. Free Article 

A second reporter matters: agreement between parents' and children's reports of smoking bans in 
families. 
Ding D, Wahlgren DR, Liles S, Matt GE, Oliver M, Jones JA, Hovell MF. 
Am J Prev Med. 2011 May;40(5):572-5. 

Increased tobacco exposure in older children and its effect on asthma and ear infections. 
Hawkins SS, Berkman L. 
J Adolesc Health. 2011 Jun;48(6):647-50.  

A cross-sectional survey of the prevalence of environmental tobacco smoke preventive care provision 
by child health services in Australia. 
Heard TR, Daly JB, Bowman JA, Freund MA, Wiggers JH. 
BMC Public Health. 2011 May 17;11:324. 

Testing an empowerment intervention to help parents make homes smoke-free: a randomized con-
trolled trial. 
Herbert RJ, Gagnon AJ, O'Loughlin JL, Rennick JE. 
J Community Health. 2011 Aug;36(4):650-7. 

Direct health costs of environmental tobacco smoke exposure and indirect health benefits due to 
smoking ban introduction. 
Hauri DD, Lieb CM, Rajkumar S, Kooijman C, Sommer HL, Röösli M. 
Eur J Public Health. 2011 Jun;21(3):316-22. 

Secondhand smoke exposure and neurobehavioral disorders among children in the United States. 
Kabir Z, Connolly GN, Alpert HR. 
Pediatrics. 2011 Aug;128(2):263-70. 

Intervention to promote smoke-free policies among multiunit housing operators. 
King BA, Mahoney MC, Cummings KM, Hyland AJ. 
J Public Health Manag Pract. 2011 May-Jun;17(3):E1-8. 

Evaluation of exposure reduction to indoor air pollution in stove intervention projects in Peru by uri-
nary biomonitoring of polycyclic aromatic hydrocarbon metabolites. 
Li Z, Sjödin A, Romanoff LC, Horton K, Fitzgerald CL, Eppler A, Aguilar-Villalobos M, Naeher LP. 
Environ Int. 2011 Oct;37(7):1157-63. 
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Implementation of the WHO Framework Convention on Tobacco Control in mainland China. 
Lv J, Su M, Hong Z, Zhang T, Huang X, Wang B, Li L. 
Tob Control. 2011 Jul;20(4):309-14. Review. 

Home Safety 

Residential light and risk for depression and falls: results from the LARES study of eight European 
cities. 
Brown MJ, Jacobs DE. 
Public Health Rep. 2011 May-Jun;126 Suppl 1:131-40. 

A case-control study on risk factors of domestic accidents in an elderly population. 
Camilloni L, Farchi S, Rossi PG, Chini F, Giorgio MD, Molino N, Iannone A, Borgia P, Guasticchi G. 
Int J Inj Contr Saf Promot. 2011 May 4:1-8. 

Assistive technology and home modification for people with neurovisual deficits. 
Copolillo A, Ivanoff SD. 
NeuroRehabilitation. 2011;28(3):211-20. 

Development and initial validation of the Iconographical Falls Efficacy Scale. 
Delbaere K, Smith ST, Lord SR. 
J Gerontol A Biol Sci Med Sci. 2011 Jun;66(6):674-80. 

Perceptions of tap water temperatures, scald risk and prevention among parents and older people in 
social housing: A qualitative study. 
Durand MA, Green J, Edwards P, Milton S, Lutchmun S. 
Burns. 2011 Nov 17. 

Scald risk in social housing can be reduced through thermostatic control system without increasing 
Legionella risk: a cluster randomised trial. 
Edwards P, Durand M, Hollister M, Green J, Lutchmun S, Kessel A, Roberts I. 
Arch Dis Child. 2011 Dec;96(12):1097-102. 

Pediatric Injuries Attributable to Falls From Windows in the United States in 1990-2008. 
Harris VA, Rochette LM, Smith GA. 
Pediatrics. 2011 Aug 22. 

Pilot case-control study of paediatric falls from windows. 
Johnston BD, Quistberg DA, Shandro JR, Partridge RL, Song HR, Ebel BE. 
Inj Prev. 2011 Dec;17(6):375-80. 

Pattern of childhood falls in a low-income setting: a cross-sectional study in Dar es Salaam. 
Kamala B, Wilson ML, Hasselberg M. 
Int J Inj Contr Saf Promot. 2011 Jun 28. 

Injuries associated with housing conditions in Europe: a burden of disease study based on 2004 injury 
data. 
Keall MD, Ormandy D, Baker MG. 
Environ Health. 2011 Nov 10;10(1):98. 

Neighborhood Poverty and Maternal Fears of Children's Outdoor Play. 
Kimbro RT, Schachter A. 
Fam Relat. 2011 Oct;60(4):461-475. 

Preventing bath water scalds: a cost-effectiveness analysis of introducing bath thermostatic mixer 
valves in social housing. 
Phillips CJ, Humphreys I, Kendrick D, Stewart J, Hayes M, Nish L, Stone D, Coupland C, Towner E. 
Inj Prev. 2011 Aug;17(4):238-43. 

Injuries sustained by children inside clothes dryers: a report of a fatality and review of the literature. 
Saunders S, Coombes A, Rutty G. 
Int J Legal Med. 2011 Oct 19.  
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Hand injuries from tools in domestic and leisure settings: relative incidence and patterns of initial 
management. 
Williams ST, Power D. 
J Hand Surg Eur Vol. 2011 Jun;36(5):408-12. 

Housing and Ageing Society 

Good places for ageing in place: development of objective built environment measures for investigat-
ing links with older people's wellbeing. 
Burton EJ, Mitchell L, Stride CB. 
BMC Public Health. 2011 Nov 1;11:839. Free Article. 

[Shared-housing arrangements for care dependent older persons. Support from family members and 
volunteers]. 
Gräske J, Wulff I, Fischer T, Meye S, Worch A, Wolf-Ostermann K. 
Pflege Z. 2011 Nov;64(11):666-71. German.  

Preventing falls in older people: assessment and interventions. 
Jones D, Whitaker T. 
Nurs Stand. 2011 Aug 31-Sep 6;25(52):50-5; quiz 56. 

Aging in neighborhoods differing in walkability and income: associations with physical activity and 
obesity in older adults. 
King AC, Sallis JF, Frank LD, Saelens BE, Cain K, Conway TL, Chapman JE, Ahn DK, Kerr J. 
Soc Sci Med. 2011 Nov;73(10):1525-33.  

Recurrent falls among community-dwelling older Koreans: prevalence and multivariate risk factors. 
Yoo IY. 
J Gerontol Nurs. 2011 Sep;37(9):28-40. 

Housing Conditions  

The assessment of the performance of balconies using computational fluid dynamics. 
Ai ZT, Mak CM, Niu JL, Li ZR. 
Building Services Engineering Research and Technology. 2011 Aug;32: 229-243. 

Evaluation of an Australian indigenous housing programme: community level impact on crowding, 
infrastructure function and hygiene. 
Bailie RS, McDonald EL, Stevens M, Guthridge S, Brewster DR. 
J Epidemiol Community Health. 2011 May;65(5):432-7.  

Surveillance for waterborne disease outbreaks associated with drinking water---United States, 2007--
2008. 
Brunkard JM, Ailes E, Roberts VA, Hill V, Hilborn ED, Craun GF, Rajasingham A, Kahler A, Garrison 
L, Hicks L, Carpenter J, Wade TJ, Beach MJ, Yoder Msw JS; CDC. 
MMWR Surveill Summ. 2011 Sep 23;60(12):38-68. Free Article. 

Pesticide exposure, safety issues, and risk assessment indicators. 
Damalas CA, Eleftherohorinos IG. 
Int J Environ Res Public Health. 2011 May;8(5):1402-19. Review. Free Article.  

[Hygiene in schools - an important issue for the public health services]. 
Heudorf U, Voigt K, Eikmann T, Exner M. 
Gesundheitswesen. 2011 Nov;73(11):730-6. Epub 2011 Nov 23. German.  

Reduced acute hospitalisation with the healthy housing programme. 
Jackson G, Thornley S, Woolston J, Papa D, Bernacchi A, Moore T. 
J Epidemiol Community Health. 2011 Jul;65(7):588-93. 

http://www.ncbi.nlm.nih.gov/pubmed/21406569
http://www.ncbi.nlm.nih.gov/pubmed/21406569
http://www.ncbi.nlm.nih.gov/pubmed/22044518
http://www.ncbi.nlm.nih.gov/pubmed/22044518
http://www.ncbi.nlm.nih.gov/pubmed/22097404
http://www.ncbi.nlm.nih.gov/pubmed/22097404
http://www.ncbi.nlm.nih.gov/pubmed/21941807
http://www.ncbi.nlm.nih.gov/pubmed/21975025
http://www.ncbi.nlm.nih.gov/pubmed/21975025
http://www.ncbi.nlm.nih.gov/pubmed/21634315
http://bse.sagepub.com/content/32/3/229.abstract
http://www.ncbi.nlm.nih.gov/pubmed/20466712
http://www.ncbi.nlm.nih.gov/pubmed/20466712
http://www.ncbi.nlm.nih.gov/pubmed/21937977
http://www.ncbi.nlm.nih.gov/pubmed/21937977
http://www.ncbi.nlm.nih.gov/pubmed/21655127
http://www.ncbi.nlm.nih.gov/pubmed/22113381
http://www.ncbi.nlm.nih.gov/pubmed/21282140


Housing and Health WHO CC Newsletter No. 11, December 11
 

 
WHO Collaborating Centre for Housing and Health - Baden-Württemberg State Health Office 21

Family and home correlates of children's physical activity in a multi-ethnic population: the cross-
sectional Child Heart and Health Study in England (CHASE). 
McMinn AM, van Sluijs EM, Nightingale CM, Griffin SJ, Cook DG, Owen CG, Rudnicka AR, Whincup 
PH. 
Int J Behav Nutr Phys Act. 2011 Feb 15;8:11. Free Article. 

A rating scale for housing-based health hazards. 
Nriagu J, Smith P, Socier D. 
Sci Total Environ. 2011 Nov 15;409(24):5423-31.  

Asthma and obesity in three-year-old urban children: role of sex and home environment. 
Suglia SF, Chambers EC, Rosario A, Duarte CS. 
J Pediatr. 2011 Jul;159(1):14-20.e1. 

Housing and Mental Health 

Cumulative exposure to poor housing affordability and its association with mental health in men and 
women. 
Bentley R, Baker E, Mason K. 
J Epidemiol Community Health. 2011 Nov 11. 

The curious case of Housing First: the limits of evidence based policy. 
Stanhope V, Dunn K. 
Int J Law Psychiatry. 2011 Jul-Aug;34(4):275-82. 

Thermal Comfort / Energy 

Revised heating degree days due to global warming for 15 major cities of South Korea.  
Cho S-H, Kim H-J, Zaheeruddin M. 
Building Services Engineering Research and Technology. 2011 Nov;32: 377-383. 

Preventing cold-related morbidity and mortality in a changing climate. 
Conlon KC, Rajkovich NB, White-Newsome JL, Larsen L, O'Neill MS. 
Maturitas. 2011 Jul;69(3):197-202. Review. Free Article. 

Estimating the global public health implications of electricity and coal consumption. 
Gohlke JM, Thomas R, Woodward A, Campbell-Lendrum D, Prüss-Üstün A, Hales S, Portier CJ. 
Environ Health Perspect. 2011 Jun;119(6):821-6. Free Article. 

Associations between air temperature and cardio-respiratory mortality in the urban area of Beijing, 
China: a time-series analysis. 
Liu L, Breitner S, Pan X, Franck U, Leitte AM, Wiedensohler A, von Klot S, Wichmann HE, Peters A, 
Schneider A. 
Environ Health. 2011 May 25;10:51. Free Article. 

Excess winter mortality, wood fires and the uncertainties associated with air pollutants. 
Moller P. 
N Z Med J. 2011 Mar 4;124(1330):58-65. Review. 

Implementing urban participatory climate change adaptation appraisals: a methodological guideline.  
Moser C, Stein A. 
Environment and Urbanization. 2011 Oct;23: 463-485. 

Evaluation of domestic Energy Performance Certificates in use.  
Watts C, Jentsch MF, James P AB. 
Building Services Engineering Research and Technology. 2011 Nov;32: 361-376. 

Climate change and health: Indoor heat exposure in vulnerable populations. 
White-Newsome JL, Sánchez BN, Jolliet O, Zhang Z, Parker EA, Timothy Dvonch J, O'Neill MS. 
Environ Res. 2011 Nov 7. [Epub ahead of print] 
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Household and community poverty, biomass use, and air pollution in Accra, Ghana. 
Zhou Z, Dionisio KL, Arku RE, Quaye A, Hughes AF, Vallarino J, Spengler JD, Hill A, Agyei-Mensah 
S, Ezzati M. 
Proc Natl Acad Sci U S A. 2011 Jul 5;108(27):11028-33.  

Urban Planning / Built Environment 

Editorial special issue: house, home and dwelling.  
Coolenn H, Meesters J. 
Journal of Housing and the Built Environment. Vol 1 / 1986 - Vol 26 / 2011. Free Article. 

Urban land-use and respiratory symptoms in infants. 
Ebisu K, Holford TR, Belanger KD, Leaderer BP, Bell ML. 
Environ Res. 2011 Jul;111(5):677-84. 

Health impact assessment of waste management facilities in three European countries. 
Forastiere F, Badaloni C, de Hoogh K, von Kraus MK, Martuzzi M, Mitis F, Palkovicova L, Porta D, 
Preiss P, Ranzi A, Perucci CA, Briggs D. 
Environ Health. 2011 Jun 2;10:53. Free Article. 

The effectiveness of health appraisal processes currently in addressing health and wellbeing during 
spatial plan appraisal: a systematic review. 
Gray SF, Carmichael L, Barton H, Mytton J, Lease H, Joynt J. 
BMC Public Health. 2011 Nov 24;11(1):889. Free Article. 

Health Impacts of the Built Environment: Within-urban Variability in Physical Inactivity, Air Pollution, 
and Ischemic Heart Disease Mortality. 
Hankey S, Marshall JD, Brauer M. 
Environ Health Perspect. 2011 Oct 17.  

Design of built environments to accommodate mobility scooter users: part II. 
King EC, Dutta T, Gorski SM, Holliday PJ, Fernie GR. 
Disabil Rehabil Assist Technol. 2011;6(5):432-9.  

Residents' perspectives on safety support needs in different types of housing areas. 
Kullberg A, Nordqvist C, Timpka T, Lindqvist K. 
Scand J Public Health. 2011 Aug;39(6):590-7.  

Is the environment near home and school associated with physical activity and adiposity of urban pre-
school children? 
Lovasi GS, Jacobson JS, Quinn JW, Neckerman KM, Ashby-Thompson MN, Rundle A. 
J Urban Health. 2011 Dec;88(6):1143-57. 

In search of causality: a systematic review of the relationship between the built environment and 
physical activity among adults. 
McCormack GR, Shiell A. 
Int J Behav Nutr Phys Act. 2011 Nov 13;8(1):125. Review. Free Article. 

Analyzing urban layouts – can high density be achieved with good living conditions?  
Patel SB. 
Environment and Urbanization. 2011 Oct;23: 583-595. 

Neighborhood Environment and Psychosocial Correlates of Adults' Physical Activity. 
Saelens BE, Sallis JF, Frank LD, Cain KL, Conway TL, Chapman JE, Slymen DJ, Kerr J. 
Med Sci Sports Exerc. 2011 Sep 16. 

The potential of spatial information in human biomonitoring by example of two German environmental 
epidemiology studies. 
Schmidt G, Pesch R, Schröder W, Conrad A, Kolossa-Gehring M, Feigenspan S, Dobler L, Wiesmül-
ler GA, Birke M, Utermann J. 
Environ Geochem Health. 2011 Aug;33(4):399-408.  
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PS2-35: Associations of Body Mass Index with Measures of the Built and Social Environments in 
Children and Adolescents: The Environmental Health Institute Child and Adolescent Obesity Study. 
Schwartz B, Stewart W, Pollak J, Mercer D, Dewalle J, Glass T. 
Clin Med Res. 2011 Nov;9(3-4):160. 

Toward a research and action agenda on urban planning/design and health equity in cities in low and 
middle-income countries. 
Smit W, Hancock T, Kumaresen J, Santos-Burgoa C, Sánchez-Kobashi Meneses R, Friel S. 
J Urban Health. 2011 Oct;88(5):875-85. 

On your bike! a cross-sectional study of the individual, social and environmental correlates of cycling 
to school. 
Trapp GS, Giles-Corti B, Christian HE, Bulsara M, Timperio AF, McCormack GR, Villaneuva KP. 
Int J Behav Nutr Phys Act. 2011 Nov 10;8:123. Free Article. 

Social Inequality  

Socioeconomic differences in exposure to tobacco smoke pollution (TSP) in Bangladeshi households 
with children: findings from the International Tobacco Control (ITC) Bangladesh Survey. 
Abdullah AS, Hitchman SC, Driezen P, Nargis N, Quah AC, Fong GT. 
Int J Environ Res Public Health. 2011 Mar;8(3):842-60. Free Article. 

Moving environmental justice indoors: understanding structural influences on residential exposure 
patterns in low-income communities. 
Adamkiewicz G, Zota AR, Fabian MP, Chahine T, Julien R, Spengler JD, Levy JI. 
Am J Public Health. 2011 Dec;101 Suppl 1:S238-45. 

Disparities in risk communication: a pilot study of asthmatic children, their parents, and home envi-
ronments. 
Biksey T, Zickmund S, Wu F. 
J Natl Med Assoc. 2011 May;103(5):388-91. 

Where harm reduction meets housing first: Exploring alcohol's role in a project-based housing first 
setting. 
Collins SE, Clifasefi SL, Dana EA, Andrasik MP, Stahl N, Kirouac M, Welbaum C, King M, Malone 
DK. 
Int J Drug Policy. 2011 Aug 16.  

Effectiveness of interventions to improve the health and housing status of homeless people: a rapid 
systematic review. 
Fitzpatrick-Lewis D, Ganann R, Krishnaratne S, Ciliska D, Kouyoumdjian F, Hwang SW. 
BMC Public Health. 2011 Aug 10;11:638. Review. 

The At Home/Chez Soi trial protocol: a pragmatic, multi-site, randomised controlled trial of a Housing 
First intervention for homeless individuals with mental illness in five Canadian cities. 
Goering PN, Streiner DL, Adair C, Aubry T, Barker J, Distasio J, Hwang SW, Komaroff J, Latimer E, 
Somers J, Zabkiewicz DM. 
BMJ Open. 2011 Nov 14;1(2):e000323. 

The effects of a harm reduction housing program on the viral loads of homeless individuals living with 
HIV/AIDS. 
Hawk M, Davis D. 
AIDS Care. 2011 Nov 22. [Epub ahead of print] 

Understanding the cumulative impacts of inequalities in environmental health: implications for policy. 
Morello-Frosch R, Zuk M, Jerrett M, Shamasunder B, Kyle AD. 
Health Aff (Millwood). 2011 May;30(5):879-87. 
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Does the home environment influence inequalities in unintentional injury in early childhood? Findings 
from the UK Millennium Cohort Study. 
Pearce A, Li L, Abbas J, Ferguson B, Graham H, Law C. 
J Epidemiol Community Health. 2011 Oct 14. [Epub ahead of print] 

Income disparities in perceived neighborhood built and social environment attributes. 
Sallis JF, Slymen DJ, Conway TL, Frank LD, Saelens BE, Cain K, Chapman JE. 
Health Place. 2011 Nov;17(6):1274-83. 

Noise 

Risk of hypertension related to road traffic noise among reproductive-age women. 
Bendokiene I, Grazuleviciene R, Dedele A. 
Noise Health. 2011 Nov-Dec;13(55):371-7. Free Article. 

Road traffic noise: self-reported noise annoyance versus GIS modelled road traffic noise exposure. 
Birk M, Ivina O, von Klot S, Babisch W, Heinrich J. 
J Environ Monit. 2011 Nov 2;13(11):3237-45. Epub 2011 Sep 27. 

Infrasound and low frequency noise from wind turbines: exposure and health effects. 
Bolin K, Bluhm G, Eriksson G, Nilsson ME. 
Environ. Res. Lett. 6, Sep 2011 6(4): e035103. Free Article. 

Urban road traffic noise and annoyance: the effect of a quiet fac�ade. 
de Kluizenaar Y, Salomons EM, Janssen SA, van Lenthe FJ, Vos H, Zhou H, Miedema HM, 
Mackenbach JP. 
J Acoust Soc Am. 2011 Oct;130(4):1936-42. 

Aircraft noise exposure affects rat behavior, plasma norepinephrine levels, and cell morphology of the 
temporal lobe. 
Di GQ, Zhou B, Li ZG, Lin QL. 
J Zhejiang Univ Sci B. 2011 Dec;12(12):969-75. Free Article. 

MP3 player listening sound pressure levels among 10 to 17 year old students. 
Keith SE, Michaud DS, Feder K, Haider I, Marro L, Thompson E, Marcoux AM. 
J Acoust Soc Am. 2011 Nov;130(5):2756.  

Health effects and wind turbines: a review of the literature. 
Knopper LD, Ollson CA. 
Environ Health. 2011 Sep 14;10:78. Review. 
Wind power has been harnessed as a source of power around the world. Debate is ongoing with respect to the 
relationship between reported health effects and wind turbines, specifically in terms of audible and inaudible 
noise. As a result, minimum setback distances have been established world-wide to reduce or avoid potential 
complaints from, or potential effects to, people living in proximity to wind turbines. The purpose of this paper is 
to review the peer-reviewed scientific literature, government agency reports, and the most prominent information 
found in the popular literature. 

Low-frequency noise from large wind turbines. 
Møller H, Pedersen CS. 
J Acoust Soc Am. 2011 Jun;129(6):3727-44. 

Effects of noise exposure on catalase activity of growing lymphocytes. 
Nawaz SK, Hasnain S. 
Bosn J Basic Med Sci. 2011 Nov;11(4):219-22. 

Exposures to Transit and Other Sources of Noise Among New York City Residents. 
Neitzel RL, Gershon RR, McAlexander TP, Magda LA, Pearson JM. 
Environ Sci Technol. 2011 Nov 16. [Epub ahead of print] 

Evaluating the impact of wind turbine noise on health-related quality of life. 
Shepherd D, McBride D, Welch D, Dirks KN, Hill EM. 
Noise Health. 2011 Sep-Oct;13(54):333-9. Free Article. 
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Modeling of road traffic noise and estimated human exposure in Fulton County, Georgia, USA. 
Seong JC, Park TH, Ko JH, Chang SI, Kim M, Holt JB, Mehdi MR. 
Environ Int. 2011 Nov;37(8):1336-41.  

Cardiovascular effects of environmental noise: research in the United Kingdom. 
Stansfeld S, Crombie R. 
Noise Health. 2011 May-Jun;13(52):229-33. Free Article. 

[Hearing loss in adolescents due to leisure noise. The OHRKAN study].  
Twardella D, Perez Alvarez C, Steffens T, Fromme H, Raab U. 
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2011 Aug;54(8):965-71. 

Impact of wind turbine noise in The Netherlands. 
Verheijen E, Jabben J, Schreurs E, Smith KB. 
Noise Health. 2011 Nov-Dec;13(55):459-63. Free Article. 

Gender perspectives in psychometrics related to leisure time noise exposure and use of hearing pro-
tection. 
Wid N S, Bohlin M, Johansson I. 
Noise Health. 2011 Nov-Dec;13(55):407-14. 

 
 
Event Announcements 
 
In this section we will inform you about upcoming events with relevance to housing and health.  
If you know of any international event, please let us know! 
 

Haus und Energie  
Housing and Energy 
Date: January 26-29, 2012 
Venue: Sindelfingen, Germany 
Further Information: Messe Sindelfingen  
17. Kongress Armut & Gesundheit  
Congress on Poverty and Health  
Date: March 9 -10, 2012 
Venue: Berlin, Germany 
Further Information: gesundheitliche-chancengleichheit: Kongress Armut & Gesundheit

Air Quality 2012 
8th International Conference on Air Quality – Science and Application 
Date: March 19-23, 2012 
Venue: Athens, Greece 
Further Information: Air Quality 2012

CEP® Clean Energy & Passivehouse 2012 
International Trade Fair for Renewable Energy and Energy Efficient Buildings 
Date: March 29-31, 2012 
Venue: Stuttgart, Germany 
Further Information: CEP® CLEAN ENERGY & PASSIVEHOUSE

2012 Healthy Housing Confereces 
Indoor Environmental Health & Technologies Conference and the 
Lead and Healthy Homes Grantees Conference 
Date: May 1-4, 2012 
Venue: New Orleans, USA 
Further Information: healthyhousingconferences
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IFEH 12th World Congress on Environmental Health  
“New Technologies, Healthy Human Being and Environment”  
Date: May 22-27, 2012 
Venue: Vilnius, Lithuania 
Further Information: WELCOME - 12th World Congress on Environmental Health

ICSBE 2012  
2nd International Conference on Sustainable Built Environment 
Date: 23-25 May 2012 
Venue: Yogyakarta, Indonesia 
Further Information: ICSBE 2012
 
Rio+20 - Earth Summit 2012 
United Nations Conference on Sustainable Development 
Date: June 4-6, 2012 
Venue: Rio de Janeiro, Brazil 
Further Information: Rio+20 - United Nations Conference on Sustainable Development 
   Earth Summit 2012 - Earth Summit 2012

Housing 2012  
Conference & Exhibition 
Date: 12-14 June 2012  
Venue: Manchester, UK 
Further Information: Leading UK housing conference and exhibition - CIH 2011 home page

Indoor Air Quality 2012 
10th International Conference 
Indoor Air Quality in Heritage and Historic Environments 
Date: June 17-20, 2012 
Venue: London, UK  
Further Information: IAQ 2012

Nationale Radonkonferenz  
National Conferece on Radon: Saxon State Ministry of the Environment and Agriculture 
Date: June 25-26, 2012 
Venue: Bad Schlema, Germany 
Further Information: not yet available. 
Healthy Buildings 2012 
10th International Congress 
Date: July 8 -12, 2012 
Venue: Brisbane, Australia 
Further Information: Healthy Buildings 2012 — ISIAQ

7th National Housing Conference - Brisbane 2012 
Date: October 30, – November 2, 2012 
Venue: Brisbane, Australia 
Further Information: Brisbane 2012 - National Housing Conference

Intelligent Cities Expo 2012 
Date: October 30 - November 1, 2012 
Venue: San Francisco, USA 
Further Information: Intelligent Cities Expo 2012 | HOME

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
 

http://www.ifeh2012.org/welcome
http://icsbe.uii.ac.id/favicon.ico
http://www.uncsd2012.org/rio20
http://www.earthsummit2012.org/
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http://www.ucl.ac.uk/iaq2012
http://www.isiaq.org/events/healthy-buildings-2012
http://www.nhc.edu.au/brisbane2012
http://www.intelligentcitiesexpo.com/
http://www.bau-muenchen.com/en/Home
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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 
 

WHO Social Determinants of Health Sectoral Briefing Series: Housing Sector Brief (1) pub-
lished 
 
Public health is built on effective interventions in two broad domains: the biomedical domain that ad-
dresses diseases; and the social, economic and political domain that addresses the structural deter-
minants of health.  
Complex social, economic and political factors affect health equity and health policy-making. As em-
phasized by the WHO Commission on Social Determinants of Health, health inequities are often 
driven by policies in other sectors.  
By providing information on other sectors’ agendas and policy approaches, and their health impacts, 
and by illustrating areas for potential collaboration, the Series aims at encouraging a systematic dia-
logue and collaboration between health and other sectors in order to achieve mutual gains. 
The target audience for the Series is public health officers, who very often are not experts on determi-
nants of health (like housing) but must interact with a broad range of sectors.  
The first briefing focuses on the housing sector. It summarizes knowledge from key informants from 
the health and housing sectors, as well as from the literature. The briefing highlights evidence of im-
pacts and interventions with emphasis on health equity. It makes the case to health authorities for 
more proactive and systematic engagement with the housing sector to meet health and broader so-
cietal aspirations including equity and human development. 

The Series (comprising so far briefings on the housing, transport, education and social protection sec-
tors) will be launched in early 2012. The housing briefing can already be accessed at 
http://whqlibdoc.who.int/publications/2011/9789241502290_eng.pdf. 
 

LARES project now reflected by more than 50 publications 
 
The WHO-coordinated LARES project (Large Analysis and Review of European housing and health 
Status) was carried out in 2002 and 2003 in eight European cities to report on the associations be-
tween housing conditions and health. The database is available for interested researchers and has 
been used by a variety of academic and governmental institutions since 2004. LARES-based publica-
tions have been issued in a variety of health, housing and social journals. By the end of this year, 
LARES has provided a basis for around 30 publications in peer-reviewed journals, a monograph on 
the LARES findings with ten chapters presenting results for specific housing risks, and ten WHO re-
ports related to housing and health.  
LARES information can be found at http://www.euro.who.int/en/what-we-do/health-
topics/environment-and-health/Housing-and-health/activities/the-large-analysis-and-review-of-
european-housing-and-health-status-lares-project and the main results, together with the list of asso-
ciated publications, is available at 
http://www.euro.who.int/__data/assets/pdf_file/0007/107476/lares_result.pdf  
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WHO involvement in European Commission-funded projects 
 
The WHO programme on living environments and health is currently involved in work funded by the 
EC to 

- develop guidelines for ventilation in buildings (HEALTHVENT); and 
- assess the health impact of climate change mitigation in urban settings (URGENCHE). 

 
Both projects look at the health impact of housing and urban interventions and how changes carried 
out to save energy and reduce greenhouse gas emissions can be associated with health benefits for  
the population. Further information on these projects can be obtained at 
http://www.healthvent.byg.dtu.dk/ and at  
http://cordis.europa.eu/fetch?CALLER=FP7_PROJ_FR&ACTION=D&DOC=9&CAT=PROJ&QUERY=
012f4fb4adc5:7423:44025253&RCN=98726
 

WHO commentary on key challenges of housing and health 
 
The recent issue of the International Journal of Public Health (Vol. 56, Issue 6) focuses on housing 
and health, presenting studies and findings from a variety of countries. The special issue also in-
cludes a commentary by WHO presenting “Key challenges of housing and health from WHO perspec-
tive” and calling for a more holistic approach to housing and health, leaving the focus on separated 
risk factors behind.  
Further information and direct access to the commentary can be obtained at 
http://www.springerlink.com/content/r2871301806r/   
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