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Little is known regarding pathways between
housing conditions and mental health." Stud-
ies have found independent associations be-
tween general housing quality, at both the
neighborhood and individual levels, with psy-
chological distress* and depression.>™
Dose—response associations have been found
between the number of housing problems and
residents’ emotional problems® and between
the degree of housing improvement and allevi-
ation of psychological distress.” Several spe-
cific housing characteristics, including over-
§-10 M2 indoor air quality,”
1"* have also

crowding,” ™ noise,
housing type,” and floor leve
been associated with residents’ mental health.

We studied a less intuitive association, that
of damp and moldy conditions within a
dwelling and depressive symptoms. Molds are
fungi that are found in many environments
but grow best in warm, damp, and humid
conditions.” Therefore, dwellings that have
problems with dampness also commonly have
problems with mold. Although the physical
health sequelae of residence in a damp and
moldy dwelling have been relatively well in-
vestigated, ™7 the effect of living in such an
environment on mental health has not.

Two studies that used both objective and
subjective measures of dampness and mold
produced results showing associations with
depression and with reports of emotional dis-
tress.®" Residence in damp housing was also
linked with reported problems with physical
energy, sleep, and social isolation. However,
these studies did not include multivariate analy-
ses. Of the 3 studies that included multivariate
analyses, 2 found independent associations be-
tween residence in damp and moldy housing
and mental distress,”"** but the third did not.**

Investigators have hypothesized that the
psychological and financial stress of keeping a
house clean in the face of recurrent mold may

result in a degree of anxiety or depression.'®?'
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lated physical illness.

Housing is inextricably linked to one’s percep-
tion of control.** Individuals faced with high
demands but low control experience elevated
risk of anxiety and depression.?>*® Thus, a
sense of high demand and compromised con-
trol over one’s living environment may medi-
ate a potential link between residence in a
damp and moldy dwelling and depression.
Perception of control has been studied in the
context of crowding and noise within a
home'*™"#7 but not with respect to dampness
and mold growth.

Physical health is another likely mediator
of the potential link between residence in a
damp and moldy dwelling and risk of depres-
sion. Residence in a damp and moldy dwelling
is linked with poor physical health outcomes,
including respiratory problems,” asthma,'*'®
diarrhea, "™ nausea,?® and headaches.?° Such
recurring conditions may be associated with
anxiety and depression, thus mediating the
potential association between exposure to
dampness or mold and depression.

All extant studies of dampness or mold and
mental health have been conducted in the

Objectives. We evaluated a previously reported association between residence
in a damp and moldy dwelling and the risk of depression and investigated whether
depression was mediated by perception of control over one’s home or mold-re-

Methods. We used survey data from 8 European cities. A dampness and mold
score was created from resident- and inspector-reported data. Depression was as-
sessed using a validated index of depressive symptoms.

Results. Dampness or mold in the home was associated with depression (odds
ratio [OR]1=1.39, 1.44, and 1.34, for minimal, moderate, and extensive exposure,
respectively, compared with no exposure). This association became attenuated
when perception of control (OR=1.34, 1.40, and 1.24; global P=.069) or a physi-
cal health index (OR=1.32, 1.37, and 1.15; global P=.104) was included in the
model. The mediation effects of perception of control over one’s home and by
physical health appeared to be additive.

Conclusions. Dampness and mold were associated with depression, indepen-
dent of individual and housing characteristics. This association was indepen-
dently mediated by perception of control over one’s home and by physical health.
(Am J Public Health. 2007;97:1893-1899. do0i:10.2105/AJPH.2006.093773)

United Kingdom. Methodological shortcomings
of some of these studies make it difficult to
convincingly assert an association between
dampness and mold and mental health. More-
over, the hypothesized pathways through
which dampness and mold may lead to psy-
chological symptoms are unsubstantiated. Our
study advances the field in 3 ways: (1) we ex-
amined whether the reported association be-
tween dampness and mold and depressive
symptoms could be replicated in areas out-
side the United Kingdom, (2) we accounted
for a larger number of individual and housing
characteristics than was previously possible,
and (3) we examined whether the individuals’
perception of control over their housing con-
ditions and their mold-related physical health
mediate a possible association between damp-
ness and mold and depressive symptoms.

METHODS

Study Sample and Measures
The Large Analysis and Review of Euro-
pean Housing and Health Status (LARES)
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project was a cross-sectional survey on place of
residence, housing conditions, and health con-
ducted by the World Health Organization.?™"
This survey was carried out in 8 European
cities (Angers, France; Bonn, Germany;
Bratislava, Slovakia; Budapest, Hungary; Fer-
reira do Alentejo, Portugal; Forli, Italy; Geneva,
Switzerland; and Vilnius, Lithuania) in 2002
and 2003. The participant sample in each city
was randomly generated from resident reg-
istries, the local tax registry, or the national
health insurance registry.>* The number of res-
idents sampled reflected city size and expected
participation rate.

Once a residence was selected for the
LARES survey, a trained interviewer visited
that household to conduct the survey. The sur-
vey included a questionnaire on housing con-
ditions (administered only to the resident who
received the surveyor), a self-completed health
questionnaire (administered to all the residents
of the dwelling), and the interviewer’s own as-
sessment of the conditions of the home and
the immediate environment. Response rates
varied across cities. For example, in Forli, Italy,
50% of the households participated and 96%
of residents of those households completed the
health questionnaire; by contrast, the corre-
sponding figures in Vilnius, Lithuania, were
63% and 83%, respectively.**

The main outcome for our study was de-
pressive symptoms, measured by an index
based on the presence of 4 symptoms of de-
pression (sleep disturbance, decreased interest
in activities, low self-esteem, and decreased
appetite) during the 2 weeks prior to the in-
terview.*® Respondents with 3 or 4 self-
reported depressive symptoms were classified
(and are referred to here) as depressed. This
measure correlates highly with Diagnostic and
Statistical Manual of Mental Disorders, Fourth
Edition, criteria for major depression.®*** A
secondary outcome was the respondents’ re-
port of whether a physician had diagnosed
anxiety or depression in the 12 months pre-
ceding the interview.

We computed a dampness and mold index
for each dwelling, based on both respondent
and surveyor data. Both the respondent and
the interviewer indicated whether there were
problems with mold or dampness in the
dwelling, in which rooms these problems oc-
curred, and to what extent. Self-reported and
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interviewer data were moderately correlated
(Spearman correlation=0.58) and were com-
bined with equal weight in an overall index
that ranged from O to 100. A discrete mea-
sure of dampness and mold exposure with 4
levels (none, minimal, moderate, and exten-
sive) was then computed and used in the
analyses. In the analyses, we controlled for
city of residence, survey respondent charac-
teristics (age, gender, marital status, educa-
tion, employment, smoking, and environmen-
tal tobacco smoke at home), and housing
characteristics (ownership, size, tenure, crowd-
ing, ventilation, natural light, and heating).

We evaluated 2 potential mediators of the
association between exposure to dampness or
mold and depression. Perception of control
over one’s home was based on respondents’
answer to the statement “I feel in control of
my home,” measured on a 5-point Likert
scale (reverse coded). In addition, an index
of physical health was created by summing
the presence of 6 conditions that can be re-
lated to mold exposure (cold or throat illness,
wheezing, asthma attack, other respiratory
problems, fatigue, and headache), determined
by whether the respondent reported receiving
such a diagnosis from a physician within the
12 months preceding the interview. This list
of conditions was derived from literature on
health effects of mold exposure.”®

The distinction between variables consid-
ered to be confounders and those considered
to be mediators is in their causal role and in-
terpretation. In confounding, the exposure and
the confounder are correlated because the for-
mer is a causal consequence of the latter or
because the 2 variables share a common
cause. For example, in this study, the amount
of natural light in a dwelling could be consid-
ered to be a confounder. This is because lack
of light is both a determinant of mold growth
and an independent risk factor for depressive
symptoms. A reduction of the effect of damp-
ness or mold on depression because of adjust-
ment for light is interpreted as eliminating bias.

In mediation, the exposure and the media-
tor are also correlated, but the mediator is in
the causal pathway from exposure to out-
come (i.e., direction of causation is from ex-
posure to mediator to outcome). For example,
it is known that mold can contribute to or
exacerbate certain physical health conditions,

and physical health is also known to influ-
ence the development of depressive symp-
toms. A reduction in the effect of dampness
or mold on depression because of adjustment
for mold-related health is interpreted as the
indirect dampness or mold effect. If, after
adjustment, a dampness or mold effect still
remains, it can be interpreted as an indepen-
dent (direct) effect that does not involve that
specific mediator.

Statistical Analyses

We analyzed data only for adult LARES
respondents (aged 18 years or older). We
used logistic regression to model depression
as a function of dampness or mold exposure
and other individual and housing variables.
Because multiple residents were surveyed in
many dwellings, we used a generalized esti-
mating equations (GEE) approach, using the
robust (sandwich) variance estimator to ac-
count for possible clustering. GEEs typically
use the correlation coefficient to quantify the
correlation between outcomes. However, in
our analyses, we used the alternating logistic
regression method,*® a GEE variation that
uses the odds ratio (OR) instead of the corre-
lation coefficient, because the former is a
more appropriate measure of association be-
tween dichotomous outcomes. We fit 4 multi-
variable models that included the following
variables: (1) only mold and covariates;

(2) mold, covariates, and perception of con-
trol; (3) mold, covariates, and mold-related
physical health conditions; and (4) mold,
covariates, perception of control, and mold-
related physical health conditions.

We estimated the relative mediation effect
as the proportion of the dampness or mold
effect on depression that was accounted for
by a potential mediator®®:

log (ORunadjuslcd ) —log (ORadjuslcd )
log (OR unadjusted )

_ log(ORadjusled) i
log(OR

(1) RME =

unadjusted )

where RME is the relative mediation effect,
Oleadjusted denotes the estimated OR for
dampness or mold from the model that did
not include any mediators (total effect,
model 1), and OR 4
sponding OR from the model that included

denotes the corre-
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Review of European Housing and Health Status, 2002-2003

TABLE 1—Characteristics of the Study Sample from 8 European Cities: Large Analysis and

October 2007, Vol 97, No. 10 | American Journal of Public Health

Total, No. (%) Depression Prevalence, %
Dampness or mold in home®
None 3371 (57.3) 6.5
Minimal 833(14.2) 9.7
Moderate 926 (15.7) 11.6
Extensive 752 (12.8) 15.8
City of residence
Angers, France 587 (10.0) 44
Bonn, Germany 584 (10.0) 2.7
Bratislava, Slovakia 707 (12.0) 8.2
Budapest, Hungary 766 (13.0) 11.8
Ferreira do Alentejo, Portugal 666 (11.3) 233
Forli, Italy 806 (13.7) 5.5
Geneva, Switzerland 468 (8.0) 43
Vilnius, Lithuania 1298 (22.0) 9.0
Age,y
18-29 1410 (24.0) 6.4
30-39 1000 (17.0) 6.3
40-49 1115 (19.0) 9.0
50-59 978 (16.6) 10.3
60-69 735(12.5) 8.7
270 644 (10.9) 16.8
Gender
Men 2712 (46.1) 6.9
Women 3170 (53.9) 10.7
Marital status
Married 3943 (67.0) 8.8
Separated/divorced/widowed 721 (12.3) 14.6
Single 1218(20.7) 6.1
Education”
Primary 1148 (19.5) 16.6
Secondary 3054 (51.9) 8.7
Postsecondary 1680 (28.6) 4.2
Employment
Employed outside the home 3031 (51.5) 6.4
Not employed outside the home 626 (10.5) 13.9
Student 519 (8.8) 41
Retired 1459 (24.8) 13.7
Other 247 (4.2) 9.3
Smoking
No° 3976 (67.6) 8.7
Occasionally 651 (11.1) 7.2
5-15 cigarettes/day 694 (11.8) 8.1
>15 cigarettes/day 561 (9.5) 14.1
Environmental tobacco smoke in the home
No 3995 (67.9) 7.6
Yes 1887 (32.1) 11.8
Continued

1 or both mediators (direct effect, models
2—4). Several methods for testing and con-
struction of confidence intervals for the RME
have been proposed.’”>® Because these were
not yet fully developed, we chose to use the
bootstrap (percentile method, with 1000 re-
samples) method.>® All analyses were con-
ducted in SAS version 8.2 (SAS Institute Inc,
Cary, NC).

RESULTS

LARES data were available for 6919
adults aged 18 years or older. We excluded
225 respondents with missing data on de-
pression or dampness and mold, 258 with
missing data on either perception of control
or physical health status, and 554 who had
no data on 1 or more covariates. Therefore,
the analyses we present are based on data for
5882 adult respondents from 2982 house-
holds (range=1-7 respondents per house-
hold). The fraction of missing data was rela-
tively higher for Ferreira do Alentejo,
Portugal, and lower for Bratislava, Slovakia.
Compared with the analysis sample, the ex-
cluded respondents included older individuals
(particularly, those aged older than 70 years),
as well as persons with low levels of educa-
tion, persons who were unemployed or re-
tired, and persons who were without heat in
any of their rooms. Prevalence of dampness
or mold and depression was also somewhat
higher in the excluded data (52% had some
dampness or mold in the home, compared
with 43% in the analysis sample, and 11%
were classified as depressed, compared with
9% in the analysis sample).

Table 1 presents a detailed summary of the
study sample characteristics. Respondents
were aged between 18 and 104 years (me-
dian=46), the numbers of men and women
were similar, and most had at least a second-
ary education (typically 12 years of school).
The majority of respondents (57%) lived in
homes with no dampness or mold; 526 (9%)
respondents reported 3 or 4 depressive symp-
toms. All individual and housing characteris-
tics shown in Table 1 were significantly asso-
ciated with depression in univariable analyses
(P<.01). Both perception of control and
mold-related physical health were strongly
associated with mold in univariable analyses,
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TABLE 1—Continued

Home ownership

Own 4379 (74.4) 9.6

Rent 1503 (25.6) 7.1
Home size, m?

0-49 825 (14.0) 11.4

50-99 3301 (56.1) 8.6

100-149 1398 (23.8) 9.4

>150 358 (6.1) 45
Duration of residency, y

0-10 2389 (40.6) 6.6

11-20 1433 (24.4) 9.2

>20 2060 (35.0) 115
Crowding, no. of residents per room

<0.50 1739 (29.6) 8.3

0.51-1.00 3157 (53.7) 7.8

>1.00 986 (16.7) 13.7
Ventilation

No 2300 (39.1) 10.4

Yes, forced 1226 (20.8) 6.9

Yes, free 2356 (40.1) 8.7
Natural light?

Enough 4501 (76.5) 8.0

Not enough 1381 (23.5) 12.0
Heating

In all rooms 4638 (78.9) 6.5

Not in all rooms 1244 (21.1) 17.9
Perception of control®

Strongly agree 1991 (33.8) 7.6

Agree 2193 (37.3) 75

Neither agree nor disagree 1038 (17.6) 12.0

Disagree 529 (9.0) 11.0

Strongly disagree 131(2.2) 20.6
Mold-related physical health, no. of conditions

0 3347 (56.9) 5.8

1 1574 (26.8) 8.6

2 592 (10.1) 15.9

3-6 369 (6.3) 282

“Self-reported and interviewer-observed data were combined with equal weight in an overall index that ranged from 0 to
100. A discrete measure of dampness and mold exposure with 4 levels (none, minimal, moderate, and extensive) was
then computed and used in the analyses.

®Includes exsmokers and never smokers.

“Depending on the country, a completed primary education is 4 to 6 years of schooling and a completed secondary
education is 9 to 10 years of schooling.

9Based on self-reports.

“Perception of control was measured on a 5-point scale (higher scores correspond to perceiving less control).

as were all 6 individual conditions that 3 categories for dampness or mold as well as
composed the physical health index (all P val- individual and housing characteristics. As a
ues<.001). whole, mold in the home was significantly
Results from multivariable analyses are associated with depressive symptoms (global
shown in Table 2. The first model included P value=.032). Inclusion of perception of

control attenuated the association between
mold and depressive symptoms (model 2,
P=.069), and perception of control itself was
highly significant (P=.001). Inclusion of the
physical health index also attenuated the as-
sociation between mold and depressive symp-
toms (model 3, P=.104), particularly the ef-
fect of the highest levels of exposure. The
physical health index itself was significant
(P=.001). Finally, inclusion of both mediators
substantially attenuated the association be-
tween mold and depressive symptoms (model
4, P=.215); both mediators remained signifi-
cant (P=.001 for both). The attenuation of
the estimated log ORs between the models
without and with a mediator represents the
relative mediation effects (Table 3).

Across all 4 models, the effects of most
of the covariates changed little. In the final
model, age (P=.040), gender (P=.001), edu-
cation (P=.006), employment (P=.001), en-
vironmental tobacco smoke (P=.009), and
crowding (P=.001) were all significant.

Our results did not change materially when
perception of control was modeled as a dichoto-
mous variable or with multiple indicator terms,
or when mold-related health status was included
as a dichotomous variable (results not shown).
Comparable results were also obtained when
depression was defined as physician-diagnosed
chronic anxiety or depression in the past 12
months, as reported by survey participants.

There was wide variability in the geographic
and weather conditions across the 8 survey
cities. For example, relative average humidity
ranged between 65% in Ferreira do Alentejo,
Portugal, and 819% in Angers, France, and
Vilnius, Lithuania. The prevalence of any
mold ranged from 26% in Bratislava, Slova-
kia, to 819% in Ferreira do Alentejo, Portugal,
and the prevalence of depression ranged from
3% in Bonn, Germany, to 23% in Ferreira
do Alentejo, Portugal (see the figure available
as an online supplement at http://apha.org).
Figure 1 is a graph of the association (ORs)
between dampness and mold and depression
(model 1, no mediator) across the 8 cities.
Although the mold effects were stronger in
Geneva, Switzerland, and Bonn, Germany,
than in the other cities, the overall associa-
tion between dampness and mold and de-
pression appeared relatively homogeneous
(P=.151 for the city-by-mold interaction).
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TABLE 2—Multivariate Logistic Regression Results for Depression in 4 Models, With and
Without Mediators: Large Analysis and Review of European Housing and Health Status,
2002-2003

Model 2, Model 3, Model 4,
Model 1, Perception Mold-Related Both
No Mediators, of Control, Physical Health, Mediators,
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Dampness or mold®
Minimal vs none 1.39(1.02,1.89) 1.34(0.98,1.82) 1.32(0.98,1.79) 1.28(0.94,1.74)
Moderate vs none 144(1.08,1.92) 1.40(1.051.87) 1.37(1.02,1.83) 1.34(1.01,1.79)
Extensive vs none 1.34(097,1.85)  1.24(0.90,1.72) 1.15(0.83,1.61)  1.09(0.78,1.52)

Age (10-y increment) 1.12(1.01,124)  1.13(1.02,125 1.11(1.00,1.23) 1.12(1.01,1.24)

Gender (Female vs male) 162(1.33,198)  1.64(1.34,200) 143(1.17,1.76) 1.44(1.17,1.78)

Crowding, no. of residents per room
0.51-1.00 vs £0.50
>1.00vs <0.50

Natural light” (Not enough vs enough)

Perception of control® (1-point increment)

1.10(0.84,1.46)  1.01(0.77,1.34)  1.08(0.82,1.43)  1.00(0.76,1.33)
1.81(1.26,2.60)  1.55(1.07,2.26)  1.78(1.24,2.56)  1.55(1.07,2.25)
1.31(1.04,1.66) 1.28(1.01,1.61) 1.19(0.94,151) 1.16(0.92,1.47)

1.28 (1.16,1.41) 1.26 (1.14,1.38)

Mold-related physical health” (1-point increment) 1.52(1.40,1.64)  1.51(1.39,1.63)

Note. OR = odds ratio; Cl = confidence interval. All models also included city of residence, marital status, education,
employment, smoking status, environmental tobacco smoke exposure at home, home ownership, home size, duration of
tenure, crowding, ventilation, and type of heating in home.

“Self-reported and interviewer-observed data were combined with equal weight in an overall index that ranged from 0 to
100. A discrete measure of dampness and mold exposure with 4 levels (none, minimal, moderate, and extensive) was
then computed and used in the analyses.

®Based on self-reports.

“Perception of control was measured on a 5-point scale (higher scores correspond to perceiving less control).

“The mold-related physical health index was a summation of 6 conditions (cold or throat illness, wheezing, asthma attack,
other respiratory problems, fatigue, and headache).

DISCUSSION

toms. In line with previous work, we found that

To our knowledge, we conducted the first
study outside of the United Kingdom to exam-
ine the association between residence in a

spondents were more likely to report depres-

TABLE 3—Mediation Effects of Perception of Control and Mold-Related Physical Health for
the Association Between Dampness and Mold and Depression: Large Analysis and Review
of European Housing and Health Status, 2002-2003

Mold-Related
Perception of Control® Physical Health” Both Mediators
RME, % P RME, % P RME, % P
Dampness/mold
Minimal vs none 12 .037 15 .109 26 .041
Moderate vs none 6 101 13 126 19 .054
Extensive vs none 26 .068 52 074 71 .072

Note. RME = relative mediation effect.

*Perception of control was measured on a 5-point scale (higher scores correspond to perceiving less control).

®The mold-related physical health index was a summation of 6 conditions (cold or throat illness, wheezing, asthma attack,
other respiratory problems, fatigue, and headache).

October 2007, Vol 97, No. 10 | American Journal of Public Health

damp or moldy dwelling and depressive symp-
older individuals, women, and unemployed re-

sive symptoms than were younger individuals,

men, and employed respondents, respectively.
We also found a positive association between
crowded conditions at the home (specifically,
more than 1 resident per room) and risk of de-
pression. Our findings are also consistent with
earlier reports of a link between housing condi-
tions and mental health,' > specifically an
association between dampness and mold and
depression.”" This association was indepen-
dent of several key correlates of housing condi-
tions and depression.

However, such an association may not be
causal, but rather attributable to residual
confounding by variables that were either as-
sessed with error or not measured in our
study. For example, socioeconomic status was
assessed through self-reports and likely in-
volved some misclassification. In view of the
moderate strength of the association between
dampness and mold and depression, it is im-
portant that future studies pay special atten-
tion to accurate measurement of depression
risk factors that are correlated with housing
conditions. This is particularly timely, be-
cause evidence is accruing that mental health
outcomes are as relevant to housing condi-
tions as are physical health outcomes.

Our results suggest that perception of con-
trol over one’s housing environment may par-
tially mediate the association between resi-
dence in a damp or moldy dwelling and
depression. This is consistent with extensive
evidence linking perception of control with
health*® as well as with previously described
causal models of a robust link between low
control and bouts of depression.?** An indi-
vidual’s physical health, particularly chronic
respiratory problems, seems to represent a
slightly stronger mediator of the association
between exposure to a damp or moldy hous-
ing environment and depression.

The mediation effects of perception of con-
trol and physical health appeared to be addi-
tive in our study. The joint mediation effects
by these 2 variables approximately equaled
the sum of their individual mediation effects
(Table 3). We suspect that such additivity may
indicate that the 2 variables lie on 2 distinct
causal pathways that link dampness and mold
in the home and depression. Future methodo-
logical work on the assessment and interpreta-
tion of joint mediation effects of 2 or more fac-
tors would be very useful in this context.
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and decreased appetite.

Note.The depression index is derived from 4 measures: sleep disturbance, decreased interest in activities, low self-esteem,

However, even with the 2 mediators we have
not accounted for the entire association be-
tween mold and depressive symptoms. This
suggests the possibility of a direct pathologic
effect of mold exposure. Recent reports of a
link between residence in damp and moldy
dwellings and cognitive impairment, including
depression, give some credence to this hypoth-
esis.**~*" Exposure to toxigenic molds may
dysregulate emotions through a hypoactivation
of the frontal cortex.*? However, a causal asso-
ciation has not been established and any neu-
rological effects of mold are likely to be com-
pounded by the stress of chronic illness (from
mold) and the stress of dealing with mold.***°
The cross-sectional design of our study does
not allow inference regarding causality. A re-
verse-causality scenario, in which depression is
the causal agent, is also consistent with our re-
sults. Although earlier works argue against the
hypothesis that those in emotional dire straits

48-50

drift toward poor housing, it is possible

that depressed individuals tend to their home
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FIGURE 1—Estimated odds ratios of association between dampness or mold and depression:
Large Analysis and Review of European housing and Health Status Study, Angers, France;
Bonn, Germany; Bratislava, Slovakia; Budapest, Hungary; Ferreira do Alentejo, Portugal; Forli,
Italy; Geneva, Switzerland; and Vilnius, Lithuania, 2002-2003.

in a manner that allows mold growth. Longitu-
dinal studies are needed to investigate the rela-
tive strength of this explanation and those sup-
ported by our results. We emphasize that these
explanations are not mutually exclusive.

We used detailed self-reported and inter-
view data to construct an index of dampness
or mold exposure. Although this index was
not intended as a measure of long-term expo-
sure, most respondents had lived in the same
home for more than 10 years, and the damp-
ness and mold score is intended to reflect
more than a transient mold growth. Although
this index probably captured current damp-
ness and mold conditions in the home fairly
accurately, it may not necessarily reflect a
long-term exposure. In addition, we measured
depression with a validated index of depres-
sive symptoms that correlate well with Diag-
nostic and Statistical Manual of Mental Disor-
ders, Fourth Edition, criteria.>>>* Nevertheless,
because this index relies on self-reported
depressive symptoms without independent

verification, it likely results in some degree of
misclassification. However, another measure
of depression, physician diagnosis in the past
12 months, showed very similar associations
with exposure to dampness or mold.

A strength of our study is its relatively
large and diverse sample. Previous research
focused primarily on residents of areas
known for housing problems."®'*?"3 In con-
trast, the LARES data were obtained from a
wide range of neighborhoods in 8 different
cities. Although the 8 cities are quite diverse
in geography, weather, culture, and a host of
individual and housing variables, the associa-
tion between dampness and mold and depres-
sion was relatively homogeneous, suggesting
good generalizability of our findings.

Our study underscores the importance of
housing conditions as determinants of mental
health and the importance of housing as a me-
dium for universal health promotion efforts.**
Our findings suggest that damp or moldy
housing conditions are linked to a moderately
elevated risk of depression. Future research
should seek to confirm whether this link is
causal and, if so, to what extent it is mediated
by perception of control or physical health.
If the association proves to be causal, the
mechanism will likely involve the psychologi-
cal and physiological consequences of living
in poor housing conditions and potentially a
direct pathological effect of mold. m
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