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Delusional infestation is a rare but severe dermatopsy-
chiatric disorder. The diagnosis is associated with gre-
at suffering for the patients and their relatives, as well
as substantial use of healthcare resources. It has been
observed that patients with delusional infestation of-
ten have psychiatric comorbid conditions. Neurodege-
nerative diseases like dementia have been reported to
be associated, but only in a few case reports. An obser-
vational, retrospective search was conducted in the in-
stitutional database and all medical records of patients
with a diagnostic ICD code in the range F40.0-F40.9
(i.e., phobic anxiety disorders) were collected. A total
of 146 patients met the criteria of delusional infesta-
tion; 42% were observed to have a former or current
psychiatric comorbidity. Half the group, 50%, had more
than 1 concomitant psychiatric diagnosis; depressive
and/or anxiety disorder was the most common (62%).
Furthermore, 9.6% developed dementia during the in-
vestigation period. Psychiatric comorbid conditions are
common in this patient group. Such conditions should
be diagnosed and treated. Further, delusional infesta-
tion could be an early sign of dementia and if signs of
cognitive impairment are noted, further investigations
and follow-up regarding dementia are recommended.
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elusional infestation (DI), delusional parasitosis, or

Ekbom syndrome is a rare but severe dermatopsy-
chiatric disorder. It has been described since the 19"
century and refers to a persisting false belief of infesta-
tion by either insects or parasites or by inanimate objects
such as fibres, hairs, particles, or crystals. The latter is
referred to as Morgellons disease, currently regarded as
a subtype of DI (1, 2).

These patients comprise a heterogeneous group and
there are important comorbidities to rule out. The classic
form, primary DI, develops without any known aetiology
and meets the criteria for a persistent delusional disorder
(ICD-10). However, 60% have secondary forms that
occur in the context of other medical conditions, such

SIGNIFICANCE

Delusional infestation is a rare but severe disorder, refer-
ring to a false belief of infestation by insects or parasites.
The personal and social impact of the disease, as well as
consumption of healthcare resources, may be substantial.
Our study confirmed the well-known correlation between
delusional infestation and other psychiatric disorders.
More surprising was the finding that nearly 10% of the
patients with delusional infestation were later diagnosed
with dementia, implying an association that should be
taken into consideration.

as substance misuse, psychiatric illnesses (delirium,
dementia, depression, or schizophrenia), dopaminergic
medications, stroke, or other conditions that affect the
brain or cause pruritus (3). Conditions like these are
important to consider and treat.

DI most often affects middle-aged Caucasian women
(4). It is considered to be rare, but there is a lack of real
epidemiological data. Recent figures suggest a preva-
lence of 83 cases per million, with an extrapolated annual
incident rate of 17 new cases per 1 million inhabitants (5).

The personal and social impact of the disease may
be substantial, as may the use of healthcare resources.
Self-diagnosis and self-treatment may contribute to un-
derdiagnosis of this disorder, as well as putting patients
at risk of serious consequences (6).

The condition is difficult to treat, partly because of the
great discrepancy between the patient’s subjective per-
ceptions and the objective findings. Patients may present
with signs of skin excoriations or ulcers from perceived
sensations of itching associated with parasitic invasion.
They may bring items such as photographs and containers
(e.g., plastic bags, matchboxes) with pieces of skin, hair,
or clothing as “evidence” of their infection. They may
seek help from dermatologists, primary care doctors, as
well as doctors in infectious diseases and microbiology,
but generally avoid psychiatrists (7). Of note is that the
delusions relate only to the infestation; the patients are
otherwise generally well-functioning (8).

The observation that patients with DI often have 1 or
more psychiatric comorbid conditions has been reported
by many authors, with the conclusion that DI should not
be regarded as a stand-alone diagnosis (1, 3).

Several behavioural and psychiatric conditions are
known to be associated with dementia, for example de-
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pression, anxiety, and psychosis. DI has been reported
in that context. Significant neuropsychiatric symptoms,
such as delusions and hallucinations, are common during
the later course of the illness, affecting patients with ob-
vious cognitive impairment. However, DI appears to be
quite rare as the first presenting symptom of dementia,
with only a few reported cases (9).

The purpose of this study was to investigate the pre-
sence of any psychiatric comorbidity in patients with DI
assessed at our specialized psychodermatological outpa-
tient clinic at Karolinska University Hospital, Stockholm,
Sweden. An additional objective was to determine the
proportion of patients with DI who eventually developed
dementia.

MATERIALS AND METHODS

Patients and methods

We conducted an observational, retrospective search
of our institutional database and collected all medical
records of patients who had received a diagnostic ICD
code in the range F40.0-F40.9 (i.e., phobic anxiety dis-
orders) seen at our outpatient clinic, at the Department of
Dermatology, Karolinska University Hospital, between
1 January 2004, and 30 August 2021. At our clinic, we
see patients who present with primarily dermatological
conditions and most often have delusional infestation as
an isolated delusion. Patients with more severe delusio-
nal disorders or psychosis are primarily treated by other
medical or psychiatric disciplines and are not as often
seen at our outpatient clinic. Given the fact that patients
in Sweden have easy access to their own medical record,
and the fragile relationship between patient and doctor in
these cases, there is a culture at our clinic of not explicitly
mentioning parasitophobia as a diagnosis, but instead
using the (perhaps milder) paraphrase of phobic anxiety
disorder of F40.0-F40.9. The criteria for diagnosis of
DI were defined as the conviction of being infested by
pathogens —animate (e.g., insects or worms) or inanimate
(e.g., fibres) — with abnormal skin sensations but without
reasonable evidence of any infestation. This is consistent
with other authors’ criteria (1, 10). Patients who met these
criteria were identified by review of the records found in
the original search. All patients who fulfilled the criteria
for DI were included in the study group. Patient data in-
cluding psychiatric comorbidity and long-term follow-up
were collected from the medical records.

The study was approved by the ethical review autho-
rity, no. 2021-04286. All patient data were deidentified
before statistical analysis.

Mini Mental State Examination

Some of the patients investigated in this study had un-
dergone a Mini Mental State Examination test (MMSE)
during the first visit to the dermatology department. This
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test is simple and gives a rough estimation of cognitive
functions such as orientation, memory, language, and
logic-spatial ability. The result is given in points, with 30
being the maximum score. The cut-off point established
for the MMSE defines “normal” cognitive function and
is usually set at 24 (11).

Statistics

Descriptive statistics of the studied patient variables,
such as comorbidities, are presented as percentages of
the total patient population.

RESULTS

The initial search identified a total of 223 patients. Of
these, 146 patients met the criteria for DI and were
included in the study group.

Sex and age

The cohort of 146 patients included 80% females and
20% males, resulting in a female-to-male ratio of 4:1.
Mean age at presentation was 60.3 years (range: 28—89
years).

Psychiatric comorbidity

Forty-two percent were observed to have a former or
current psychiatric comorbidity. Half the group, 50%,
had more than 1 concomitant psychiatric diagnosis,
depressive disorder being the most common, reported
in 43%. Mixed depressive/anxiety disorder was noted in
19%. Substance use disorder was noted in 27%. Other
reported diagnoses were neurodevelopmental disorders,
such as attention-deficit/hyperactivity disorder (ADHD),
attention-deficit disorder (ADD)/autism spectrum disor-
ders, present in 21%, and psychotic disorders, present in
18%. Other reported diagnoses were bipolar disorders
(8%) and personality disorders (5%).

Dementia

Fourteen (10%) patients in the study group were diag-
nosed with dementia during the investigation period: 12
females and 2 males. Mean age at presentation in this gro-
up was 79.2 years (range: 66—89 years). Fourteen per cent
had a former or current history of psychiatric comorbidity
(2 patients, both with former episodes of depression),
whereas this was the case for 42% in the whole study group.

Time from onset of DI to dementia diagnosis

The mean time from the first visit to the dermatology
department presenting with DI to dementia diagnosis
was 67.9 months (approx. 5.6 years) with a range from
16 months (1 year and 4 months) to 132 months (11
years) (Table I).
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Table I. Patient characteristics
Sex (F/M) 116/30

Age at presentation, years, mean (range) 60.3 (28-89)
Psychiatric comorbidity, n (%) 62 (42)

- Depression 27/62 (43)

- Depression and/or anxiety 12/62 (19)

- ADHD/ADD/autism spectrum 13/62 (21)

- Substance use disorder 17/62 (27)

- Psychotic disorder 11/62 (18)

- Bipolar disorder 5/62 (8)

- Personality disorder 3/62 (5)
Dementia development, n (%) 14 (10)

- Age at presentation (years), mean (range) 79.2 (66-89)
- Psychiatric comorbidity, n (%) 2 (14)

- Time from DI onset to dementia diagnosis (months), mean 67.9 (16-132)
(range)

Mini Mental State Examination

In the group of patients later diagnosed with dementia,
4 underwent a cognitive impairment screening test,
MMSE, during the first visit.

These 4 patients had a mean result of 24.5 points
(range 22-26) but did not show any other obvious signs
of cognitive impairment.

DISCUSSION

The coherence between psychiatric illness and the risk of
developing dementia (12—15) is confirmed in this study
with patients diagnosed with DI. However, in our patient
group who eventually developed dementia, there was
interestingly less history of other psychiatric diseases
compared with the whole study group.

DI as a symptom of dementia has, to our knowledge,
previously only been described anecdotally in case
reports, mainly as one symptom among many others in
late-stage disease, with significant cognitive decline. DI
presenting as a presumed early sign of dementia — in
this study occurring in nearly 10% of all patients — is
an observation to take into consideration. In this study,
these patients had no initial obvious signs of cognitive
impairment, were older than the whole study group
(mean age 79.2 years vs 60.3 years) when first presen-
ting with DI symptoms, and less often had psychiatric
comorbidities (14% vs 42%). Four of the patients under-
went a cognitive screening test, with results suggesting
signs of mild cognitive impairment based on the cut-
off values presented by Folstein et al. (15). Over time,
people with mild cognitive impairment may gradually
experience progressive cognitive decline and changes
in personality and behaviour. When the cognitive im-
pairment interferes with daily function, individuals are
diagnosed with dementia (16). It should be emphasized
that the MMSE is not a diagnostic instrument, but a test
that measures cognitive functions and changes in them.
As a stand-alone single-administration test, MMSE
has not been shown to be a reliable predictor of mild
cognitive impairment evolving into dementia (11, 16).
Nevertheless, using repeated measurements showing
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changes over time might be more valuable. Such use
might add more information than baseline scores to
determine progression from mild cognitive impairment
to dementia (16). Dementia cannot be ruled out with
high, “normal” scores. Abnormally low scores can be
obtained for reasons other than cognitive impairment,
for example language difficulties, impaired hearing,
and impaired general condition. Still, test results are
considered to provide guidance in the investigation
of dementia or dementia-like conditions (16, 18). The
MMSE test is a simple non-invasive test that could
easily be incorporated into daily clinical practice.

This study also confirms the earlier suggested correla-
tion between DI and psychiatric comorbidity (1, 5, 7).
Our finding that 42% of all patients with DI had some
form of concomitant psychiatric disorder supports pre-
vious reports — although the proportion is larger in some
series. For example, Trabert (17) reported that 60% of
patients had psychiatric comorbidity, Norman et al. (2)
reported that 70% did so, and Hylwa et al. (1) found that
75% of all patients with DI had a comorbid psychiatric
diagnosis. However, the authors all emphasized that the
association between DI and psychiatric comorbidity does
not imply causation, and that the correlation needs to
be studied further. The true proportion of patients with
psychiatric comorbidity in our study might have been
higher and the discrepancy could be explained by the
circumstances mentioned below. Other findings, such as
mean age at presentation, were consistent with previous
reports, as was the 4:1 predominance of females. Other
studies have also shown a predominance of females
ranging from 1.3:1 to 5.7:1 (18, 19).

The findings of this study should be interpreted with
some caution. The main reason is limitations regarding
access to the patients’ entire medical records. Additio-
nally, there could be a lack of consistent diagnostic clas-
sification, due to the fact that all patients in Sweden have
direct access to their own medical record. In the case of
DI, a clinician might choose a less precise diagnosis so as
not to jeopardize the important therapeutic alliance with
the patient. As a result, some patients with DI might have
been overlooked in the initial data collection. However,
the fact that major findings align with previous reports
suggests that the results are valid.

Conclusion

We wish to express a gentle reminder to the clinician:
when seeing a patient with DI, it is important to look for
comorbid conditions and psychiatric illnesses that should
be diagnosed and treated. A patient who presents with
DI symptoms at an older age, with no former history
of psychiatric comorbidity, should raise the clinician’s
awareness to look for signs of cognitive impairment, even
if these are not evident. Nonetheless, the co-occurrence
of DI symptoms and early signs of dementia observed in
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this study does not establish a causal relationship, and the
nature of this association warrants further investigation.

ACKNOWLEDGEMENTS

IRB approval status: The study was approved by the Swedish
Ethical Review Authority.

Conflict of interest disclosures: JN reports no conflicts of interest.
LL has received consultancy fees and registration fees from LEO
Pharma for conferences, and a consultancy fee from Sanofi and No-
vartis for expert meetings. S-BL-R has received a consultancy fee
from LEO Pharma for participating in an advisory board meeting.

REFERENCES

1

. Hylwa S, Foster A, Bury J, Davis M, Pittelkow M, Bostwick M.

Delusional infestation is typically comorbid with other
psychiatric diagnoses: review of 54 patients receiving psy-
chiatric evaluation at Mayo Clinic. Psychosomatics 2012;
53: 258-265. https://doi.org/10.1016/j.psym.2011.11.003

.Norman F, Lépez-Vélez R. Delusional parasitosis: an

unrecognized and underdiagnosed entity? Enferm Infecc
Microbiol Clin (Engl ed). 2021; 39: 221-222. https://doi.
org/10.1016/j.eimce.2021.03.001

. Lepping P, Huber M, Freudenmann R. How to approach

delusional infestation. BMJ 2015; 350: h1328. https://doi.
org/10.1136/bmj.h1328

. Balogh E, Beuerlein K, Feldman S. Choosing the appropriate

pharmacotherapy for Morgellons disease: an expert perspec-
tive. Expert Opin Pharmacother 2022; 23: 527-530. https://
doi.org/10.1080/14656566.2022.2029407

. Lepping P. Delusional infestation. In: Bewley A, Lepping P,

Taylor R, editors. Psychodermatology in Clinical Practice.
Cham: Springer Nature Switzerland AG, 2021. p. 131-150.
https://doi.org/10.1007/978-3-030-54307-5_12

. Armin S, LaPointe G, Jacob R. Importance of early recogni-

tion and management of delusional parasitosis. Baylor Univ
Med Cent Proc 2022; 35: 256-258. https://doi.org/10.108
0/08998280.2021.2001126

. Freudenmann R, Lepping P. Delusional infestation. Clin

Microbiol Rev 2009; 22: 690-732. https://doi.org/10.1128/
CMR.00018-09

. LaiJ, Xu Z, Xu 'Y, Hu S. Reframing delusional infestation: per-

spectives on unresolved puzzles. Psychol Res Behav Manag
2018; 11: 425-432. https://doi.org/10.2147/PRBM.S166720

. Johnson K, Nasol E, Wood S, Chien J. Probable Alzheimer’s

Acta Derm Venereol 2025

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

dementia presenting as delusional infestation. Psychogeria-
trics 2017; 17: 493-494. https://doi.org/10.1111/psyg.12250
Kohorst J, Bailey C, Andersen L, Pittelkow M, Davis M.
Prevalence of delusional infestation: a population-based
study. JAMA Dermatol 2018; 154: 615-617. https://doi.
org/10.1001/jamadermatol.2018.0004

Creavin S, Wisniewski S, Noel-Storr A, Trevelyan C, Hampton T,
Rayment D, et al. Mini-Mental State Examination (MMSE) for
the detection of dementia in clinically unevaluated people
aged 65 and over in community and primary care popula-
tions. Cochrane Database Syst Rev [serial online] 2016 Jan
[cited 2022 Nov 23]. Available from: https://www.cochrane-
library.com/cdsr/doi/10.1002/14651858.CD011145.pub2/
full?highlightAbstract=mmse

Diniz B, Butters M, Albert S, Dew M, Reynolds C 3rd. Late-life
depression and risk of vascular dementia and Alzheimer’s
disease: systematic review and meta-analysis of community-
based cohort studies. Br J Psychiatry 2013; 202: 329-335.
https://doi.org/10.1192/bjp.bp.112.118307

Almeida O, Hankey G, Yeap B, Golledge J, Flicker L. Depres-
sion as a modifiable factor to decrease the risk of dementia.
Transl Psychiatry 2017; 7: e1l117. https://doi.org/10.1038/
tp.2017.90

Yu JT, Xu W, Tan C, Andrieu S, Suckling J, Evangelou E,
et al. Evidence-based prevention of Alzheimer’s disease:
systematic review and meta-analysis of 243 observational
prospective studies and 153 randomised controlled trials. ]
Neurol Neurosurg Psychiatry 2020; 91: 1201-1209. https://
doi.org/10.1136/jnnp-2019-321913

Folstein M, Folstein S, McHugh P. ‘Mini-mental state’: a prac-
tical method for grading the cognitive state of patients for
the clinician. J Psychiatr Res 1975; 12: 189-198. https://
doi.org/10.1016/0022-3956(75)90026-6
Arevalo-Rodriguez I, Smailagic N, Roqué-Figuls M, Ciapponi
A, Sanchez-Perez E, Giannakou A, et al. Mini-Mental State
Examination (MMSE) for the early detection of dementia
in people with mild cognitive impairment (MCI). Cochrane
Database Syst Rev 2021; 7: CD010783. https://doi.
org/10.1002/14651858.CD010783.pub3

Trabert W. 100 years of delusional parasitosis: meta-analysis
of 1223 case reports. Psychopathology 1995; 28: 238-246.
https://doi.org/10.1159/000284934

Freudenmann R, Lepping P. Second-generation antipsy-
chotics in primary and secondary delusional parasitosis:
outcome and efficacy. J Clin Psychopharmacol 2008; 28:
500-508. https://doi.org/10.1097/IJCP.0b013e318185e774
Bourgeois M, Rager P, Peyré F, Nguyen-Lan A, Etchepare J.
Fréquence et aspects du syndrome d’Ekbom. Enquéte auprés
des dermatologues francais (a propos de 150 cas). Ann Med
Psychol (Paris) 1986; 144: 659-668.


http://medicaljournalssweden.se/actadv
https://doi.org/10.1016/j.psym.2011.11.003
https://doi.org/10.1016/j.eimce.2021.03.001
https://doi.org/10.1016/j.eimce.2021.03.001
https://doi.org/10.1136/bmj.h1328
https://doi.org/10.1136/bmj.h1328
https://doi.org/10.1080/14656566.2022.2029407
https://doi.org/10.1080/14656566.2022.2029407
https://doi.org/10.1007/978-3-030-54307-5_12
https://doi.org/10.1080/08998280.2021.2001126
https://doi.org/10.1080/08998280.2021.2001126
https://doi.org/10.1128/CMR.00018-09
https://doi.org/10.1128/CMR.00018-09
https://doi.org/10.2147/PRBM.S166720
https://doi.org/10.1111/psyg.12250
https://doi.org/10.1001/jamadermatol.2018.0004
https://doi.org/10.1001/jamadermatol.2018.0004
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011145.pub2/full?highlightAbstract=mmse
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011145.pub2/full?highlightAbstract=mmse
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011145.pub2/full?highlightAbstract=mmse
https://doi.org/10.1192/bjp.bp.112.118307
https://doi.org/10.1038/tp.2017.90
https://doi.org/10.1038/tp.2017.90
https://doi.org/10.1136/jnnp-2019-321913
https://doi.org/10.1136/jnnp-2019-321913
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1002/14651858.CD010783.pub3
https://doi.org/10.1002/14651858.CD010783.pub3
https://doi.org/10.1159/000284934
https://doi.org/10.1097/JCP.0b013e318185e774

