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Abstract

Objectives We conducted a scoping review to identify
and summarize the current state of knowledge regarding
the mental health effects associated with bed bugs.
Methods We employed a five-stage scoping review
framework, to systematically identify and review eligible
articles. Eligibility criteria included a focus on bed bug
infestations and reference to mental health impacts.
Descriptive information was then extracted from each
article, including the specific mental health effects cited.
Results  An initial search yielded 920 unique articles on
the topic of bed bugs. Of these, 261 underwent abstract
review, and 167 underwent full-text review. Full-text
review and subsequent review of reference lists yielded a
final sample of 51 articles. Numerous mental health effects
were linked to bed bug infestations, including severe psy-
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chiatric symptoms. However, the majority (n = 31) of the
articles were commentary papers; only five original
research articles were identified.

Conclusions Although significant mental health effects
are often linked to bed bugs, such discussions remain lar-
gely anecdotal. Despite recognition that the impact of bed
bugs constitutes an important public health concern, little
empirical evidence currently exists on this topic.

Keywords Mental health - Bed bugs - Bedbugs -
Infestation
Introduction

The common bed bug, cimex lectularius, is a human par-
asite that has been in existence for thousands of years
(Goddard and de Shazo 2009). Bed bugs are wingless,
oval-shaped, flat, reddish-brown insects that grow to an
adult length of approximately 5 mm (Goddard and de
Shazo 2009; Pritchard and Hwang 2009). They resemble
small cockroaches or unfed ticks (Goddard and de Shazo
2009). During the day, bed bugs hide in cracks found in
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beds, furniture, flooring, and walls (Pritchard and Hwang
2009). Bed bugs appear at night to feed (Pritchard and
Hwang 2009) and feed entirely on blood (Eddy and Jones
2011). Typically, bed bugs feed when the host is asleep by
biting a host’s exposed areas such as arms, legs, neck, and
face (Eddy and Jones 2011). Feeding sessions are
approximately 10-20 min in duration (Davies et al. 2012).
Afterwards, bed bugs may increase by 30-50 % in length
and 150-200 % in weight (Goddard and de Shazo 2009).
“Indications of an infestation include unexplained bite
reactions, dark spotting on the bed from faecal deposition,
and presence of the insects themselves” (Doggett and
Russell 2009, p. 881).

Bed bugs constitute an emerging public health problem
worldwide (Goddard and de Shazo 2009; Huntington 2012),
with increasing reports of bed bug infestations across
diverse settings, including homes, apartments, healthcare
facilities, and hotels (Goddard and de Shazo 2009). Since
the mid-1990s, there has been a global resurgence of bed
bugs (Doggett and Russell 2009), with reports confirming a
rising incidence of infestations (Pritchard and Hwang
2009). For example, infestation rates in Australia rose by
4500 % between 2000 and 2006 (Doggett and Russell 2009,
p- 880). Metropolitan centers in North America have wit-
nessed similarly dramatic increases in infestation rates.
Toronto Public Health has no recorded numbers of bed bug
infestations occurring before 2003, and in 2003 only 46
accounts of bed bugs were reported (Woodgreen Commu-
nity Services 2009). By 2008, however, Toronto Public
Health received 1500 reports of bed bug infestations
between March and October alone (Woodgreen Community
Services 2009). New York City has even higher reported
levels of bed bug infestations. In 2003, for example, there
were 537 reports made to the city’s telephone complaint
line. In 2004, there were 1839 complaints of bed bug
infestations, which rose to 10,985 reports in 2009 (Ralph
et al. 2013). The major resurgence of bed bugs is “leading
to clinical and control problems” (Doggett et al. 2012,
p- 164), to the extent that bed bug infestations have been
described as a “global epidemic” (Aultman 2012).

With bed bugs becoming increasingly problematic, it
appears likely that there are physical and mental health
consequences for those whose lives are impacted by an
infestation. Insects can evoke a sense of distress, fear,
anxiety, increased heart rate, and impairment in function-
ing for some individuals (Stoyanova and Hope 2012). For
example, head lice do not transmit disease yet can be a
cause of considerable mental and social distress (Chunge
et al. 1991). Head lice infestations in children can result in
feelings of low self-esteem, stigma, and high levels of
anxiety for both children and their parents (Frydenberg
and Starr 2003; Villegas 2012). Furthermore, flea infesta-
tion and bites have been found to cause “significant
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psychological distress” (Naumann et al. 2011, p. 226) and
to negatively impact mood and morale (Naumann et al.
2011). Bed bug infestations may similarly lead to mental
health consequences, such as nervousness, anxiety, and
insomnia (Thomas et al. 2013). However, despite being an
emerging public health problem, little is actually known
about the impact of bed bugs on mental health. This
scoping review, therefore, aims to advance our knowledge
about an increasingly important topic for mental health
research. We present the current state of knowledge
regarding the mental health effects associated with bed
bugs, and identify areas where future research is needed.

Methods
Research question and scope

We employed a five-stage scoping review framework
proposed by Arksey and O’Malley (2005), which consists
of the following stages: (1) identifying the research ques-
tion; (2) identifying relevant studies; (3) study selection;
(4) charting the data; and (5) collating, summarizing and
reporting the results. This method is designed to system-
atically map the subject field and is considered necessary
when literature on a topic is being compiled for the first
time, when limited literature exists for a given topic, and/or
when the topic under investigation is complex or non-ho-
mogeneous (Grimshaw 2010; Shankardass et al. 2011).
This framework was considered optimal for the current
study, due to the infancy of the subject matter and scarcity
of evidence-based studies. At the first stage, the overar-
ching question guiding this study was: “what is the current
state of knowledge regarding the mental health effects of
bed bug infestations?”

Publication selection and data extraction

At stage two, we sought to identify all available literature
on bed bug infestations published in English prior to May
2013. The databases and keywords were determined in
consultation with a senior librarian at the Centre for
Addictions and Mental Health (CAMH) in Toronto,
Canada. We conducted a comprehensive search of MED-
LINE, EMBASE, CINHAL, and PsycINFO using the
search terms ‘bed bug*’, ‘bedbug*’, and ‘cimex lectular-
ius*’ from the inception of each database until the fourth
week of May 2013. Duplicates of articles were removed.
At stage three, five authors (RA, LFC, JD, JK, and YS)
independently conducted title scans and abstract reviews to
assess eligibility against the following inclusion criteria:
(1) the word bed bugs or bedbugs or cimex lectularius are
used in the article; (2) the article focuses primarily on bed
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bug infestations; (3) the authors are academic researchers
and/or professional associations; (4) the article refers to
mental health impacts on human beings; and (5) the article
is written in English. Gray literature (e.g., dissertations and
theses, government documents, conference proceedings
and posters) and popular media coverage were excluded.
Following the abstract review, we then reviewed the full
texts of those articles that passed the initial screening,
using the same inclusion criteria. Following a recommen-
dation by Levac et al. (2010), we employed a team
approach in the process of literature screening. We dis-
cussed data characterization and extraction methods as a
team at the beginning, during the middle, and at the end of
the review process until a consensus was reached.

At stage four, we independently extracted the following
data from all studies included in the scoping review:
authorship, year of publication, geographical origin of
study or article, type of article (e.g., original study, com-
mentary paper), and description of mental health effects.
As the focus of our scoping review is the current state of
knowledge regarding mental health effects of bed bugs, we
sought to summarize the types of effects cited in the arti-
cles in a structured way. A diathesis-stress model guided
our categorization of the effects cited in the articles (Go-
forth et al. 2011). Symptoms of psychological distress may
be an acute reaction to a stressful situation. When an
individual is able to cope, those transient symptoms resolve
and normal functioning is regained. In vulnerable popula-
tions—for example, individuals who are genetically
predisposed to mental illness, or who have additional
psychosocial stressors—these symptoms may progress to
more serious psychiatric manifestations (e.g., aggression,
psychosis, suicidal behavior). The stressor (e.g., bed bug
infestation) may also act as a precipitating or perpetuating
factor in the onset or worsening of diagnosable psychiatric
disorders (Goforth et al. 2011). Therefore, we categorized
the mental health effects of bed bug infestation into three
categories, (1) general psychological symptoms or distress,
(2) serious psychiatric manifestations (psychotic symp-
toms—commonly associated with schizophrenia and/or
psychotic disorders—and manifestations of serious mood
disorders); and (3) specific reference to psychiatric disor-
ders. Our approach to categorization is consistent with
Health Canada (2002) and Davis (2013), who define seri-
ous and persistent mental disorders as referring to
schizophrenia and serious mood disorders such as bipolar
disorder.

Results

Following these four steps generated a breadth of findings.
The initial database search yielded 920 unique articles and

all references were imported into the bibliographic man-
agement program EndNote (version X4) for relevance
screening. Of the articles collected, 261 abstracts were
selected for further abstract review and 167 articles were
selected for full-text review. After the full-text review, 50
articles met inclusion criteria. Following this process, five
authors (RA, LFC, JD, JK, and YS) hand searched the
reference lists of identified articles for any additional rel-
evant articles and conducted a Google Scholar search to
ensure an exhaustive search. One article was added in this
step. A total of 51 articles were, therefore, included in the
final stage of the scoping review (see Fig. 1).

Characteristics of included articles

Table 1 provides descriptive information for the 51 pub-
lications identified through our systematic search. During
data characterization, we identified five original research
papers (Gbakima et al. 2002; Goddard and de Shazo 2012;
Goodall and Reed 2013; Potter et al.2010; Susser et al.
2012), six case reports (Burrows et al.2013; Cimolai and
Cimolai 2012; Comack and Lyons 2011; Pritchard and
Hwang 2009; Rieder et al. 2012; Ter Poorten and Prose
2005), seven literature reviews (Delaunay 2012; Munoz-
Price et al. 2012; Ratnapradipa et al. 2011; Shum et al.
2012; Singh and Mann 2013; Thomas et al. 2013; Wil-
liams and Willis 2012), two technical guidelines for
health professionals (Armed Forces Pest Management
Board 2010; Sciscione 2012), and the remaining 31 arti-
cles were commentary papers. Although the literature
reviews contained content related to mental health
impacts, the literature reviews themselves did not have an
exclusive focus on the mental health impacts related to
bed bug infestations. For example, Delaunay (2012)
explored the topic of bed bugs and travel whereas Munoz-
Price et al. (2012) explored the topic of bed bugs in
healthcare settings.

All publications were published between 2002 and 2013,
with 74.5 % (38 out of 51) published after 2010. The
majority of publications were written by researchers in
North America (n = 39), with the remaining articles
written by authors in the UK. (n = 3), France (n = 3),
Australia (n = 2), Sierra Leon (n = 1), Brazil (n = 1),
Israel (n = 1), and India (n = 1). The authors of the
included articles have diverse disciplinary backgrounds,
including public health, nursing, family medicine, derma-
tology, pharmacy, and medical entomology. Notably, only
one article was written by psychiatrists (Rieder et al. 2012).
In 47 papers (92.1 %), the primary focus was on public
health impacts of bed bugs, with specific mentions of
physical health consequences such as cutaneous reactions
(e.g., erythematous papules and lesions, pruritic wheals,
urticaria, bullous rashes), systemic reactions (e.g., asthma,
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Fig. 1 Scoping review
methodology used to identify 51

articles in study sample .
CiNAHL, PsychINFO)

Articles initially identified (n=920)
Electronic databases (MEDLINE, EMBASE,

Keywords: bed bug*, begbug*, cimex lectularius

Atrticles excluded based on lack of broad
relevance to the topic area (n=659)

A

A 4

Abstract review (n=261)

Articles excluded based on abstract
review (n=94)

A 4

A

Articles excluded based on the following
exclusion criteria (n=117)

Full-text review by five
reviewers (n=167)

Not focusing primarily on bed bug
infestations

Not written by academics or
professional researchers

A 4

Not describing mental health impacts
Non-English

Article added by cross-reference

A

A

y

checking and Google search (n=1)

Articles included for
scoping review (n=51)

anaphylaxis) and in severe cases, anemia and skin
leathering. Compared to the discussion of physical health
impacts, references to psychological consequences of bed
bug infestations were largely anecdotal in these articles.

Mental health impacts

All 51 articles mentioned some degree of general psycho-
logical distress. Diagnosable psychiatric disorders were
described in 15 (29.4 %) articles and 7 (13.7 %) articles
described serious psychiatric manifestations (see Figs. 2,
3). Five articles included in the review (Burrows et al.
2013; Goddard and de Shazo 2012; Rieder et al. 2012;
Susser et al. 2012; Zipple et al. 2012) focused exclusively
on mental health effects of bed bug infestations. Among
these five articles, two included studies that utilized vali-
dated criteria from the fourth edition of the diagnostic and
statistical manual of mental disorders (DSM-IV) to
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measure post-traumatic stress disorder (PTSD) symptoms
(Goddard and de Shazo 2012) and depression and anxiety
symptoms (Susser et al. 2012). Two articles were case
reports (Burrows et al. 2013; Rieder et al. 2012). Burrows
et al. (2013) present the case of a woman who jumped to
her death where repeated bed bug infestations were con-
sidered to be the likely trigger for the psychological state
that led to suicide. Rieder et al. (2012) present seven
clinical cases of patients presenting with psychiatric con-
sequences related to actual infestation and perceived or
feared infestations.

Exposure to bed bug-infested environments has been
associated with a variety of psychological consequences.
Among the 51 publications, 28 (54.9 %) referred to psy-
chological distress and stress caused by actual bed bug
bites, as well as by nightmares and flashbacks following an
infestation. Noting difficulty of eradicating bed bugs, 26
articles (50.9 %) asserted that victims of frequent bed bug
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Table 1 continued

Mental health impacts cited®

Article type

Geographical

References

origin of study or

article

Specific reference

Serious psychiatric
manifestations

General psychological symptoms or distress

to psychiatric disorders

Delusional parasitosis; PTSD

Commentary Stress; stigma

UK

Wick (2011)

Mental trauma;

Constant worrying; psychological stress; self-isolation;

Literature review

UsS

Williams and Willis

delusion

stigma

(2012)
Wilson (2011)

Crawling sensations
on the skin®

Commentary Intense fear; stigma

us

Anxiety; fear; stress

Commentary (with

usS

Zipple et al. (2012)

practice

guidelines)

* Suggestive of adjustment disorder with depressed mood

® Suggestive of tactile hallucination

¢ Terms used are taken verbatim from the articles

60

50
50

40

30

20

Number of Papers

13
10
10

0 ‘ —_—
General Psychological Serious psychiatric
Symptoms or distress manifestations

Specific reference to
psychiatric disorders

Fig. 2 Numbers of articles that refer to mental health impacts
categorized by general psychological symptoms or distress, serious
psychiatric manifestations, and specific reference to psychiatric
disorders

bites might develop a range of psychological and behav-
ioral symptoms including sleep disturbance, insomnia,
mood change, nervousness, panic, agitation, hypervigilance
(to keep the bugs away), delusions, PTSD-like symptoms,
and socio-occupational dysfunction. These symptoms were
sometimes identified in studies that explored the physical
health impacts of bed bug bites. For example, Potter et al.
(2010) conducted a survey with 474 people who resided in
dwellings with confirmed bed bug infestation. Among this
sample, 29 % of respondents reported sleeplessness, 22 %
reported emotional distress, and 20 % reported anxiety,
which the study’s authors referred to as “additional mal-
adies” in light of their deviation from the study’s focus on
physical symptoms.

Thirty-eight articles (74.5 %) posited that persistent and
chronic bed bug infestations could trigger the onset of
psychiatric symptoms or disorders including anxiety
(n = 27), depression (n =7), PTSD (n = 3), phobia
(n = 2) and psychosis (n = 1). Of these articles, the two
case studies also explored the link between bed bug
infestations and existing psychiatric symptoms. Rieder
et al. (2012) reported seven cases of psychiatric sequelae of
actual and perceived bed bug infestations, in which the
worsening of pre-existing conditions was observed in some
patients with bipolar disorder, schizophrenia, depression,
and anxiety. Burrows et al. (2013) also reported a case of a
person previously diagnosed and treated for bipolar mood
disorder with comorbid borderline personality disorder,
pathological gambling and alcohol dependence, who
committed suicide following repeated bed bug infestations
in her apartment. Burrows et al. (2013) also suggested that
a “phobia of the bed bugs” (p. 177) had worsened the
woman’s psychological state, which ultimately led to her
suicide.

In addition to direct psychological effects, some authors
addressed adverse impacts of bed bugs on overall quality of

@ Springer
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3 Worrying  jssss 2
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Paranoia s 3
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Fig. 3 Details of general psychological symptoms or distress, serious psychiatric manifestations, and specific reference to psychiatric disorders

life. Twenty-three papers (45.1 %) mentioned the notion
that social stigma associated with bed bugs (e.g., miscon-
ceptions that infestations are related to poor hygiene) could
cause shame and prevent victims from seeking help. Eleven
articles (21.6 %) pointed out that social isolation caused by
the stigma and fear of contamination could result in
decreased self-esteem and further withdrawal from social
networks. In 21 articles (41.2 %), relevant economic con-
sequences were discussed, including the financial burden
incurred from extermination attempts, as well as secondary
costs for the cleaning and replacement of clothing and
furniture.

Authors commonly argued that eradication of bed bugs
often requires a prolonged and costly approach and thus
could cause additional psychological and economic
anguish to victims. In this regard, some authors asserted
that detrimental impacts of bed bugs could be more pro-
found for vulnerable populations at greater risk of poorer
health outcomes related to social determinants of health,
such as people experiencing homelessness, the elderly
(Eddy and Jones 2011; Laliberté et al. 2013; Aultman
2012), individuals with substance abuse (Pritchard and
Hwang 2009), residents in refugee camps (Gbakima et al.
2002), and people with pre-existing mental illness (Rieder
et al. 2012).
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Discussion

To the best of our knowledge, the current scoping review
represents the most comprehensive overview published to
date of the psychological effects of bed bug infestations. Of
the 51 articles in our review sample, only five are original
research studies (Gbakima et al. 2002; Goddard and de
Shazo 2012; Goodall and Reed 2013; Potter et al. 2010;
Susser et al. 2012). Each of these five studies suggests that
individuals residing in environments infested by bed bugs
are at risk of suffering from a broad range of mental health
effects, including insomnia, irritation, emotional distress,
psychological distress and discomfort, fear, nightmares,
flashbacks, hypervigilance, anxiety, panic, avoidance
behaviors, PTSD, paranoia, and depression.

Strikingly, the majority of the articles examined in this
scoping review are largely anecdotal and descriptive in
nature. Although the articles refer to a range of psycho-
logical and psychiatric symptoms that may be caused by
bed bugs, the authors rarely support their claims with
scientific evidence. We are only beginning to understand
the impact of bed bugs on mental health, despite the fact
that bed bugs constitute a serious public health problem in
Canada, the United States, and elsewhere in the world
(Bernardeschi et al. 2013; Goddard and de Shazo 2009;
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Huntington 2012; Ralph et al. 2013). For instance,
Huntington (2012) provides guidance for physicians to
treat psychiatric symptoms related to bed bug infestations
using cognitive behavioral therapy and pharmacotherapy,
despite the lack of relevant evidence to support many of
these claims. If such claims are accurate, then more evi-
dence-based clinical guidance is required to address the
mental health impacts of bed bug infestations (Doggett
and Russell 2009; Pritchard and Hwang 2009; Goddard
and de Shazo 2009).

One of these impacts includes the onset and/or wors-
ening of psychiatric symptoms (Rieder et al. 2012;
Burrows et al. 2013). General psychological symptoms or
distress are identified the most frequently in our sample,
followed by specific reference to psychiatric disorders, and
serious psychiatric manifestations. Perhaps most concern-
ing is that bed bugs may even increase the risk of suicide
(Burrows et al. 2013). Pritchard and Hwang (2009) also
suggest that cognitive impairments and serious or persis-
tent mental illness may exacerbate the severity of a bed bug
infestation because the person may not have the capacity to
address the conditions in the home.

A number of the articles we reviewed suggest that vul-
nerable populations may be at greater risk for the
detrimental mental health effects of bed bug infestations
(Eddy and Jones 2011; Laliberté et al. 2013; Aultman 2012;
Pritchard and Hwang 2009; Gbakima et al. 2002; Rieder
et al. 2012). One of the reasons for this may be that vul-
nerable populations (such as people with unstable housing,
racialized populations, and individuals with existing mental
health conditions) are more likely to experience bed bugs
infestations as an environmental hazard (Masuda et al.
2008). The correlation between harmful environmental
factors and increased rates of related burden of disease is
well known (Priiss-Ustiin and Corvalan 2006). The World
Health Organization (WHO) recognizes this correlation
when it advocates improvements to housing and living
conditions to enhance physical and mental health, and to
decrease the environmental burden of disease (Priiss-Ustiin
and Corvalan 2006). Such a correlation (Baum 2003) makes
it far more likely that individuals residing in bed bug-in-
fested environments face adverse mental health impacts as a
result. Thus, if vulnerable populations are experiencing the
greatest mental health impacts of living within bed bug
infestations, bed bugs may perpetuate health inequities.
Providing adequate social support and mental health ser-
vices to vulnerable populations to prevent social stigma and
isolation should be as important a priority as eradicating the
bed bugs themselves.

Another salient finding of our review was the interdisci-
plinary nature of interest in the mental health impacts of bed
bugs because the articles we reviewed represented a wide
range of disciplines, including public health, nursing, family

medicine, dermatology, pharmacy, medical entomology,
and psychiatry. This demonstrates that the impact of bed
bugs is of interest to a broad range of health and mental health
professions and points to the potential for interdisciplinary
collaboration. This is a promising approach because inter-
disciplinary knowledge so often leads to innovative and
novel insights when examining a problem that is not yet well
understood (Blackwell et al. 2009). Health professionals
should be alert to the multi-faceted impacts of bed bug
infestations, and take a collaborative approach with other
experts, as they work thoughtfully and persistently to
develop strategies that serve their clients’ needs.

Our study methodology has limitations worth noting.
Because this scoping review focused exclusively on peer-
reviewed publications, many relevant technical reports,
white papers, and other gray literature with relevant data
may have been excluded. Unlike systematic reviews,
scoping studies by definition do not intend to assess the
quality of existing literature. As well, publications included
in this scoping review were limited to English-language
publications. In addition, our review focused exclusively
on mental health effects and, as a result, we did not
examine other types of psychosocial hardships that may
result from bed bug infestations, such as financial or
housing insecurity.

Conclusion

Bed bugs are a public health concern of increasing scope.
This scoping review demonstrates that despite considerable
anecdotal knowledge, empirical evidence that clarifies the
physical and mental health implications related to bed bugs
is recent and limited (Goddard and de Shazo 2009). Fur-
thermore, an important gap exists in the literature; our
review demonstrates some of the types of mental health
concerns associated with bed bugs; the true mental health
population burden of bed bug infestations remains
unknown. Although it appears likely that bed bugs present
more significant mental health implications for people
residing in environments more prone to bed bug infesta-
tions, rigorous empirical research is required to examine
this correlation and its impacts. Further research might
explore the extent to which the severity of an infestation
impacts mental health, seek to clarify whether individuals
who experience stronger dermatological reactions to bed
bugs are at greater risk of experiencing adverse mental
health effects, and examine the physical and mental health
impact of the pesticides used to combat bed bugs.

The results of this scoping review reveal a clear need for
research that directly addresses population concerns about
bed bugs and their impacts on mental health. The lack of
response to this need by researchers is concerning. How-
ever, we acknowledge that pursuing research focused on
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the mental health implications of bed bug infestations is a
challenging endeavor. It is difficult to perform epidemio-
logical studies on this topic. This is largely because
exposed populations often experience stigma and
marginalization, and consequently may be difficult to
reach. Although the topic of bed bugs and mental health
has the potential to be of interest to researchers from
multiple fields, no single field currently appears to be
taking a leadership role in this area. Perhaps a greater
recognition of the profound mental health effects of bed
bug infestations will help bolster the interest of health
researchers and clinicians alike.
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