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ABSTRACT

Background: Psoriasis is a chronic inflammatory skin disorder that has been increasingly associated with
cognitive dysfunction. However, the prevalence of mild cognitive impairment (MCI) in psoriasis patients remains
underexplored. This study aims to assess the presence of MCI in individuals with psoriasis using the Montreal
Cognitive Assessment (MoCA) and examine its correlation with disease severity.

Objectives: To evaluate the presence of mild cognitive impairment in patients with psoriasis and compare it with
healthy controls using the Montreal Cognitive Assessment (MoCA) scale.

Methods: A cross-sectional study was conducted on 50 patients diagnosed with psoriasis and 50 age- and sex-
matched healthy controls. Cognitive function was evaluated using the Montreal Cognitive Assessment (MoCA),
with a cutoff score of <26 indicating mild cognitive impairment (MCI). Disease severity in psoriasis patients was
assessed using the Psoriasis Area and Severity Index (PASI). Statistical analyses, including Pearson’s correlation,
Chi-square tests, and multiple regression models, were performed to determine the association between psoriasis
severity and cognitive impairment.

Results: The mean MoCA score was 24.31 + 3.1 in the psoriasis group and 26.8 + 2.5 in the control group (p
value 0.002). Statistically significant differences were observed in the visuospatial abilities, executive functioning,
and orientation domains.

Conclusion: This study highlights a high prevalence of mild cognitive impairment in psoriasis patients, with
disease severity being a key contributing factor. These findings emphasize the importance of cognitive screening
using MoCA in psoriasis management. Further research is warranted to explore the underlying mechanisms and
potential interventions for cognitive impairment in psoriasis.

INTRODUCTION

Psoriasis is a chronic, immune-mediated
inflammatory ~ dermatosis  characterized by
erythematous, scaly plaques predominantly
affecting the scalp, elbows, knees, and lower back.
It results from dysregulated immune activation,
primarily involving hyperactive T-cells, leading to
accelerated keratinocyte proliferation and cutaneous
inflammation. The disease is multifactorial,
influenced by genetic predisposition, environmental
triggers, and immune dysfunction. Psoriasis exhibits
variable severity, ranging from localized lesions to
widespread systemic involvement. In India, its
prevalence varies across regions and demographic
groups, reflecting genetic and environmental
heterogeneity.
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Studies indicate that the incidence among skin
patients ranges from 0.44% to 2.8%, with an overall
average of approximately 1.02%. Psoriasis is a
systemic inflammatory disorder associated with
metabolic syndrome, cardiovascular diseases, and
autoimmune conditions. Chronic inflammation,
driven by pro-inflammatory cytokines (TNF-a, IL-
6, IL-17), contributes to insulin resistance,
dyslipidemia,  hypertension, and increased
cardiovascular risk. Psoriatic patients exhibit a
higher prevalence of type 2 diabetes and vascular
dysfunction, linking psoriasis to broader metabolic
and immune dysregulation.

Beyond its physical symptoms, psoriasis is
associated with a range of psychiatric disorders,
including depression, anxiety, and suicidal ideation.
Psoriasis patients are more likely to experience
depressive symptoms and anxiety compared to
individuals without psoriasis. Research indicates
that individuals with psoriasis have a 1.5 times
greater likelihood of exhibiting depressive
symptoms and a higher occurrence of anxiety
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symptoms, with prevalence rates ranging from 20%
to 50%.

Mohapatra et al., 2020 found Psoriasis is
increasingly  recognized for its significant
psychiatric comorbidities, including depression,
anxiety, and suicidal ideation. The disease not only
impacts physical health but also affects mental well-
being due to its visible symptoms, social stigma, and
chronic nature. The study, conducted in Eastern
India, included 48 psoriasis patients and 48 healthy
controls. Psychiatric morbidity was significantly
higher in psoriasis patients (62.5% vs. 18.5%).
Common psychiatric issues included anger,
discomfort, social problems, and depression. The
study highlights the significant psychological
burden of psoriasis, particularly in this regional
demographic, emphasizing the need for integrated
dermatological and mental health care. A cross-
sectional study by Lakshmy et al. (2015) at a tertiary
care hospital in Puducherry, India, assessed 90
psoriasis patients . The study found high psychiatric
comorbidity, with 78.9% experiencing depression,
76.7% anxiety, and 72.2% both conditions, along
with a significant correlation between psoriasis
severity and psychological distress.

Cognitive function encompasses a broad range of
mental abilities, including attention, memory,
executive function, language processing, and
problem-solving. These functions are essential for
acquiring knowledge, adapting to new information,
and performing daily tasks. Cognitive impairment
occurs when these abilities decline beyond what is
expected for normal aging, affecting an individual's
ability to process, recall, and utilize information.
While cognitive decline is often associated with
neurodegenerative conditions such as Alzheimer’s
disease, increasing evidence suggests that chronic
systemic inflammation plays a critical role in the
onset and progression of cognitive dysfunction
(Kowalski et al., 2022). Emerging research has
linked inflammatory disorders such as psoriasis to
impairments in cognition, suggesting that immune-
mediated mechanisms may contribute to
neurological dysfunction (Kowalski et al., 2022;
Schéfer et al., 2017; Lakuta et al., 2017). Studies
indicate that psoriasis patients exhibit a higher
prevalence of mild cognitive impairment (MCI)
compared to healthy individuals, with deficits
observed in memory, executive function, and
attention (Schifer et al., 2017; Lakuta et al., 2017).
A systematic review conducted by Pankowski et al.
(2022) examined cognitive dysfunction in psoriasis
patients and analyzed data from 11 studies
comprising 971 psoriasis patients and 10,242 control
participants. The findings revealed significant
cognitive deficits in several domains, including
working memory, executive function, long-term
verbal memory, attention, and visuospatial abilities.
Working memory impairments were observed in
patients who struggled to retain and manipulate
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information, while deficits in executive function
affected their ability to plan, organize, and multitask.
Additionally, reduced attention span and difficulties
in visuospatial processing were common. The
prevalence of cognitive impairment among psoriasis
patients varied widely, ranging from 0% to 91.9%,
reflecting differences in study methodologies and
patient demographics.  Research indicates that
psoriasis  patients may exhibit  precocious
impairments of cognitive functions, including long-
term verbal memory, executive functions, and
attention, configuring a multiple domain mild
cognitive impairment (MCI). This puts them at a
greater risk of developing dementia. One study
found that psoriasis patients scored lower in
neuropsychological tests assessing memory and
executive functions compared to healthy subjects.
Cognitive functions were significantly worse in
patients than in the healthy controls for the total
score of Montreal Cognitive Assessment-Basic
(MoCA-B) (p <0.001), abstraction (p <0.001),
delayed recall (p <0.001), visuospatial abilities (p=
0.013), naming (p=0.029) and attention (p <0.001)
Psoriasis patients showed worse cognitive
impairment when compared to the controls
regardless of the psoriasis severity. Thus, the routine
clinical examination of psoriasis patients should
include the administration of a brief cognitive
screening tool to reach the best management. It is
estimated that an MCI is present in 44% of patients
with psoriasis and psoriatic arthritis, with
predominantly altered cognitive domains being
long-term memory. A study assessing cognitive
function in 41 psoriatic patients and 37 controls
found mild cognitive impairment (MCI) in 44% of
patients versus 11% of controls (p = 0.002). Psoriatic
patients exhibited deficits in long-term verbal
memory, working memory, cognitive flexibility, and
executive functio. A study assessing cognitive
function using the Montreal Cognitive Assessment
(MoCA) in 77 psoriasis patients and 83 controls
found significantly lower MoCA scores in the
psoriasis group (p = 0.004). Cognitive deficits were
observed in visuospatial abilities (p = 0.037) and
executive functioning (p = 0.010). Psoriasis is
associated with significant cognitive impairment,
particularly in attention, concentration, and overall
cognitive function, as assessed by SMMSE and
BCRS. A study involving 200 subjects found that
cognitive deficits were more pronounced in
individuals with increasing age, lower education
levels, rural residence, and unskilled occupations.
Longer disease duration and psoriatic arthritis were
also linked to greater cognitive decline. These
findings suggest that psoriasis-related inflammation
and disease burden may contribute to deficits in
memory, executive function, and orientation,
highlighting the need for early cognitive assessment
in psoriatic patients.®
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METHODOLOGY

In this prospective cross-sectional study conducted
for 6 months we enrolled 50 consecutive patients
diagnosed with psoriasis vulgaris from the
Dermatology outpatient clinic at Rama Medical
College, Kanpur, India. An equal number of age-
and sex-matched healthy controls (n=50) were also
included. The study participants were aged between
18 and 60 years.

We excluded individuals with malignancies; chronic
renal, hepatic, or cardiovascular diseases; thyroid
disorders; neurological diseases; a history of
dementia; or known psychiatric disorders. Patients
using any psychotropic drugs, pregnant individuals,
morbidly obese individuals, current smokers, and
those consuming alcohol were also excluded. To
further ensure the exclusion of psychiatric
comorbidities, all participants completed the
General Health Questionnaire (GHQ-28), and those
who scored above the threshold indicating
psychiatric distress were removed from the study
pool.Baseline sociodemographic and clinical data
were collected for all participants. This included
age, sex, comorbid conditions (diabetes mellitus
and/or hypertension), marital status (single, married,
or divorced), educational level (illiterate, primary
school, secondary school, high school, or
university), and area of residence (village, town, or
city).

The study protocol was approved by the Institutional
Ethics Committee of Rama Medical College,
Kanpur. Written informed consent was obtained
from all participants before their inclusion in the
study.

A dermatologist conducted physical examinations
and confirmed psoriasis vulgaris through clinical
and/or histopathological findings. All enrolled
patients had chronic plaque-type psoriasis vulgaris.
We recorded whether the psoriasis affected visible
areas, such as the scalp, face, or hands, indicating
cosmetic involvement. The severity of psoriasis was
assessed using the Psoriasis Area and Severity Index
(PASI) score. A PASI score <10 was classified as
mild psoriasis, while a score >10 indicated moderate
to severe disease.

We assessed cognitive function using the Montreal
Cognitive Assessment (MoCA). The MoCA score
ranged from 0 to 30, with a score <26 indicating
mild cognitive impairment. The following six
cognitive domains were assessed:

Visuospatial Abilities: A clock-drawing task (3
points) and a three-dimensional cube copy (1
point).Short-Term Memory: A recall task (5
points) involving two learning trials of five nouns
and delayed recall after approximately 5 minutes.
Executive Functioning: An alternation task
adapted from the Trail Making B task (1 point), a
phonemic fluency task (1 point), and a two-item
verbal abstraction task (2 points).Sustained
Attention,  Concentration, and Working
Memory: A target detection tapping task (1 point),
a serial subtraction task (3 points), and digits
forward and backward (1 point each).Language
Abilities: A three-item confrontation naming task
with  low-familiarity —animals (lion, camel,
rhinoceros; 3 points), repetition of two syntactically
complex sentences (2 points), and the fluency task
mentioned above. Orientation: Time and place (6
points).

RESULTS

The sociodemographic characteristics of
participants in both the control and psoriasis groups.
The mean age of the control group was 42.1 £ 10.5
years, while that of the psoriasis group was 41.3 +
9.8 years, with no statistically significant difference
between the two groups (p = 0.412, independent
samples t-test). Marital status also showed no
significant differences (p = 0.522), with the majority
of participants in both groups being married
(70.0% in the control group and 64.0% in the
psoriasis group).Educational attainment did not
differ significantly between the groups (p = 0.641),
although a slightly higher proportion of individuals
in the control group had completed secondary
education compared to the psoriasis group.
Similarly, the residential distribution was
comparable, with most participants residing in urban
areas, followed by those in towns and villages (p =
0.730).

Table: 1 Sociodemographic Profile of Study Participants

Contrel Group (n=50).

Variable
n (%)

Age (years) 421 £ 105
Gender
Male 30 (60.0)

Female 20 (40.0)

15 (30.0)

35 (70.0)

5(10.0)

15 (30.0)
12 (24.0)
10 (20.0)

a(16.0)

10 (20.0)

Town 18 (36.0)

City 22 (44.0)
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Psoriasis Group (n=50), P-

n (%) value
4131+ 98 0412

0678
28 (56.0)

22 (44.0)

18 (36.0)
32 (64.0)
0641

7(14.0)

13 (26.0)
11 (22.0)
9 (18.0)

10 (20.0)
12 (24.0)

16 (32.0)

22 (44.0)
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The median duration of psoriasis was 9 years
(interquartile range [IQR]: 4-18 years). The severity
of psoriasis, as measured by the Psoriasis Area and
Severity Index (PASI), had a median score of 14
(IQR: 11-17). In terms of disease severity
classification, 16 (32.0%) patients had a PASI score
<10, indicating mild disease, while 34 (68.0%)
patients had a PASI score >10, signifying moderate
to severe psoriasis. Regarding disease onset, 13
(26.0%) patients experienced psoriasis onset before

the age of 20 years, whereas 37 (74.0%) had disease
onset at or after 20 years of age. Additionally,
cosmetic involvement was reported in 28 (56.0%) of
psoriasis  patients, reflecting a significant
psychosocial burden associated with the disease.
The mean MoCA score was significantly lower in
the psoriasis group (24.3 = 3.1) compared to the
control group (26.8 £ 2.5), with a p-value < 0.001,
indicating a statistically significant difference.

Table: 2 MoCA Subdomain Scores for Psoriasis and Control Groups

MoCA Domain Control Group (Mean + SD)
Visuospatial Abilities 48 +0.7
Short-Term Memory 41+£12
Executive Functioning 37+09
Attention 58 +06
Language Abilities 25 +06
Orientation 59+03

Cognitive function was assessed using the Montreal
Cognitive Assessment (MoCA) across multiple
domains. The results indicated significant
differences in specific cognitive abilities between
the psoriasis and control groups. Participants with
psoriasis exhibited significantly lower visuospatial
abilities (3.9 + 1.1) compared to the control group
(4.8 £ 0.7, p = 0.001%*), suggesting impairments in
spatial perception and visual problem-solving skills.
Similarly, executive functioning scores were notably
reduced in the psoriasis group (2.9 £ 1.2) compared
to controls (3.7 + 0.9, p = 0.002%), indicating
difficulties in cognitive flexibility, planning, and
problem-solving. Furthermore, orientation scores
were significantly lower in individuals with
psoriasis (5.3 £ 0.9) than in the control group (5.9 +
0.3, p = 0.004%), highlighting potential deficits in
temporal and spatial awareness. However, no

Psoriasis Group (Mean + SD) p-value
3.9+ 1.1 0.001*
39+13 0.110
29412 0.002
55108 0.080
24+ 0.7 0.320
53109 0.004

statistically significant differences were observed in
short-term memory, attention, and language abilities
(p > 0.05), suggesting that these cognitive domains
remain relatively preserved in psoriasis patients.
The regression analysis revealed that age was
significantly associated with MoCA scores, with an
inverse relationship (p = -0.12, SE = 0.05, p =
0.014), indicating that cognitive function declines
with increasing age. Similarly, a higher PASI score
was associated with lower MoCA scores (ff = -0.09,
SE = 0.04, p = 0.031), suggesting that disease
severity in psoriasis negatively impacts cognitive
performance. In contrast, literacy status
demonstrated a significant positive association with
MoCA scores (B = 1.35, SE = 0.45, p = 0.003),
indicating that literate individuals exhibited better
cognitive function compared to those without
formal education.

Table: 3 Pearson Correlation between MoCA Domains and PASI Scores.

MoCA Domain Pearson Correlation (r) p-value
Visuospatial -0.32 0.018*
Executive Function -0.41 0.006**
Memory -0.21 0.095
Attention -0.18 0.128
Language -0.25 0.072
Orientation -045 0.004**

Significant at p < 0.05 (), highly significant at p < 0.01 (**).
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Table 3 represents there were statistically significant
negative correlations between PASI score and
visuospatial (-0.32, p = 0.018), executive function (-
0.41, p = 0.006), and orientation (-0.45, p = 0.004)
domains. This indicates that higher psoriasis
severity (PASI score) is linked to lower cognitive
performance in these domains. Other domains
(memory, attention, language) showed weaker and
non-significant correlations, suggesting a lesser
impact of psoriasis severity on these aspects of
cognition.

DISCUSSION

A total of 100 participants were assessed, including
50 patients diagnosed with psoriasis and 50 healthy
age- and gender-matched controls. Cognitive
function was evaluated using the Montreal
Cognitive Assessment (MoCA), and the results
revealed a statistically significant difference in total
MoCA scores between the two groups. The psoriasis
group demonstrated a lower mean MoCA score
(24.3 + 3.1) compared to the control group (26.8 £
2.5), with a p-value of 0.002, indicating the presence
of mild cognitive impairment among individuals
with psoriasis. Similarly, Fordham et al. (2021)
found that patients with moderate-to-severe
psoriasis exhibited significantly lower MoCA scores
(mean: 23.0 £ 2.9) compared to healthy controls
(mean: 26.3 + 2.6, p < 0.001).** Domain-wise
analysis of MoCA subcomponents revealed specific
areas of cognitive dysfunction in the psoriasis group.
Visuospatial and  executive abilities  were
significantly impaired in patients with psoriasis,
with a mean score 0f 3.9 £ 1.1 compared to 4.8 + 0.7
in controls (p = 0.001). This suggests that psoriasis
may affect brain regions associated with spatial
perception, planning, and visual problem-solving,
possibly through mechanisms involving chronic
systemic inflammation.  Similarly, executive
function was found to be significantly lower in the
psoriasis group (2.9 £ 1.2) than in the control group
(3.7 £ 0.9, p = 0.002), supporting the notion that
higher-order cognitive processes such as planning,
cognitive flexibility, and inhibitory control may be
vulnerable to inflammatory mediators associated
with psoriasis. Orientation scores were also
significantly reduced in the psoriasis group (5.3
0.9) compared to controls (5.9 + 0.3), with a p-value
of 0.004, indicating mild disturbances in temporal
and spatial awareness. In contrast, other domains of
cognition—including attention, language,
abstraction, and delayed recall—did not differ
significantly between the groups (p > 0.05),
suggesting relative preservation of these functions in
patients with psoriasis.

These findings provide strong evidence for cognitive
decline in psoriasis, particularly in domains
governed by prefrontal and parietal lobe function.
The observed cognitive impairment in psoriasis
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patients is consistent with prior research. Kotrulja et
al. (2019) reported cognitive deficits in 38% of
psoriasis patients, with notable impairments in
executive function and memory. Our study
reinforces these findings, demonstrating that higher
PASI scores are associated with greater cognitive
decline. The underlying mechanism linking
psoriasis and cognitive impairment likely involves
systemic inflammation and neuroinflammation.
Chen et al. (2020) demonstrated that increased I1L-6
levels correlate with hippocampal atrophy and
memory deficits, suggesting that psoriasis-
associated inflammation may contribute to
accelerated cognitive aging. Our findings of
significant executive dysfunction and visuospatial
impairment further support the hypothesis that
chronic neuroinflammation affects prefrontal and
parietal cortical circuits. This aligns with the work
of Ji MH et al. (2020), who reported that chronic
inflammation is associated with reduced functional
connectivity in the prefrontal cortex, leading to
impaired executive control. Multivariate regression
analysis in our study confirmed that PASI scores
were a significant predictor of MoCA scores (f = -
0.37, p = 0.002), indicating that greater psoriasis
severity is associated with worse cognitive
performance. Additionally, age emerged as a
significant factor ( = -0.41, p = 0.001), suggesting
that older psoriasis patients may be at an even higher
risk for cognitive decline.

However, educational status demonstrated a
protective effect (B = 0.29, p = 0.005), with literate
participants exhibiting higher MoCA scores. This
finding supports the cognitive reserve hypothesis
(Stern, 2018), which proposes that higher education

and intellectual engagement provide
neuroprotective benefits, allowing individuals to
maintain cognitive function despite

neuropathological changes. These results highlight
the importance of patient education and cognitive
engagement strategies as potential protective
interventions.

Limitations and Future Directions

Despite the strengths of our study, several
limitations should be acknowledged. First, the cross-
sectional design limits our ability to establish
causality between psoriasis and cognitive decline.
Future longitudinal studies should assess whether
cognitive impairment progresses over time in
psoriasis patients and whether disease-modifying
treatments ameliorate cognitive dysfunction.
Second, while MoCA is a well-validated cognitive
screening tool, it may not capture subtle cognitive
deficits, particularly in early stages of impairment.
Future research should incorporate neuroimaging
and biomarker analyses to assess structural and
functional brain changes in psoriasis patients.
Finally, while we controlled for major confounders
such as age and education, additional factors such as
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psychological distress, sleep disturbances, and
medication use should be explored in future studies.
Depression and anxiety, both of which are highly
prevalent in psoriasis, may independently contribute
to cognitive dysfunction and should be further
investigated.

CONCLUSION

Our study demonstrates that psoriasis patients show
significant cognitive impairment, especially in
executive  function, visuospatial skills, and
orientation. The negative correlation between PASI
and MoCA scores suggests that greater disease
severity is associated with poorer cognition. These
findings support the link between systemic
inflammation and cognitive decline, highlighting the
importance of cognitive screening in psoriasis care.
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