
ABSTRACT
Background: Mild cognitive impairment is considered a prodromal state and a risk factor for dementia. 
To the best of our knowledge, no previous studies have examined the relationship between obsessive-
compulsive disorder and mild cognitive impairment. One of the risk factors for the development of 
mild cognitive impairment may be obsessive-compulsive disorder. In this study, we hypothesized that 
the patients with mild cognitive impairment had a significantly higher rate of obsessive-compulsive 
disorder than healthy elders, and some types of preexisting obsessive-compulsive symptoms may be 
associated with mild cognitive impairment.
Methods: A total of 66 subjects (mild cognitive impairment = 35; healthy elderly = 31) were assessed 
for severity of cognitive impairment using the Mini-Mental State Examination, Clinical Dementia Rating 
Scale, and Addenbrooke’s Cognitive Examination III tests. Lifetime diagnosis of obsessive-compulsive 
disorder was assessed through Structured Clinical Interview of the Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition Axis I disorders. The severity of the obsessive-compulsive disorder 
and the content of previous obsessive-compulsive symptoms were measured by Yale–Brown Obsessive-
Compulsive Scale.
Results: Mild cognitive impairment patients had more previous depressive episodes and a lifetime 
diagnosis of obsessive-compulsive disorder when compared with healthy subjects, P  = .023. Educational 
level was significantly lower in mild cognitive impairment patients than in healthy elders, P  = .037. 
The contamination obsessions and cleaning and checking compulsions were significantly higher in the 
patients with mild cognitive impairment than in healthy subjects, P  = .044. Hamilton Anxiety Rating 
Scale and Hamilton Depression Rating Scale scores were significantly higher in patients with mild 
cognitive impairment, P  = .009 and P  = .045 respectively. Lower educational level, previous obsessive-
compulsive disorder, Hamilton Anxiety Rating Scale and Hamilton Depression Rating Scale scores, and 
checking compulsions significantly predicted the patients with mild cognitive impairment, P  = .044.
Conclusion: Our findings may demonstrate that lower educational level, previous obsessive-compulsive 
disorder, checking compulsions, and current anxiety and depression severity appeared significantly 
associated with mild cognitive impairment. We suggest that previous obsessive-compulsive disorder 
and checking obsessive-compulsive symptoms may be related to earlier stages of memory dysfunction.

INTRODUCTION

Mild cognitive impairment (MCI) is considered to represent 
a cognitive impairment between normal cognitive aging 
and dementia. The prevalence of MCI in the elderly ranges 
from 3% to 20%.1 Mild cognitive impairment is characterized 
by mild cognitive decline, progressive neuronal loss, the 
formation of neurofibrillary tangles, the deposition of Aβ 
within the brain, and no significant disability. Based on the 
type or domain of cognitive deficit, 4 MCI subtypes have 
been proposed: amnestic MCI single domain, amnestic MCI 
multiple domain, non-amnestic MCI single domain, and 
non-amnestic MCI multiple domain.2

It has been shown that many modifiable factors such as the 
presence of neuropsychiatric symptoms3 can play a role in 
the development of MCI.

Mild cognitive impairment patients have a 35%-75% 
prevalence of various neuropsychiatric symptoms including 
anxiety, depression, apathy, and irritability.4 There is 
growing evidence indicating a link between depression, 
MCI, and Alzheimer’s disease (AD). Some studies have 
shown that MCI patients with depression are more likely to 
develop AD than those without depression.5,6 Therefore, it 
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is supposed that depression is associated with a higher rate 
of progression from MCI to dementia.7

Obsessive-compulsive disorder (OCD) is a psychiatric 
disorder characterized by uncontrollable, reoccurring 
thoughts (obsessions) and/or behaviors (compulsions).8 
In AD and OCD patients, impairments in executive 
functions may have a secondary influence on other 
functions, including memory. Neuroimaging studies 
of OCD have highlighted dysfunctions in the frontal–
subcortical circuit involving the orbitofrontal cortex, 
anterior cingulate, striatum, and thalamus.9 The role 
of serotonin, dopamine, and glutamate in OCD is well 
known.10 Moreover, central cholinergic systems might also 
be involved in the pathophysiology of OCD.11 Since the 
glutamatergic system plays an important role in memory 
and information processing, changes in this system 
contribute to neuropsychopathology in AD.12 Imaging 
studies have indicated that 5-hydroxy-tryptamine 2A 
receptor loss13 and an imbalance between the cholinergic 
and serotonergic systems may explain the cognitive 
impairment associated with AD.14

Some studies have reported that obsessive-compulsive 
(OC) symptoms most frequently precede the clinical 
diagnosis of frontotemporal dementia.15 An elderly 
woman with cognitive impairment and some behavioral 
disorders also had a past history of severe OCD.16 In a 
recent study, the authors found that the mean number of 
lifetime compulsions predicted the diagnosis of AD.17 They 
also reported that preexisting hoarding and controlling 
obsessions and compulsions are associated with the 
occurrence of AD.

To the best of our knowledge, no previous studies have 
examined the relationship between OCD and MCI. Since 
MCI is generally considered a prodromal state and a risk 
factor for dementia, it is possible that dementia-related 
factors are also associated with MCI. One of the risk factors 
for the development of MCI may be OCD. Therefore, the 
primary aim of this study was to compare the rate, severity, 
and content of prior OCD in patients with MCI and healthy 
elderly subjects. We hypothesized that patients with MCI 
have a significantly higher rate of OCD than healthy elderly 
patients and that some preexisting OC symptoms may be 
associated with MCI.

MATERIAL AND METHODS

The study design was approved by Aydın Adnan Menderes 
University ethic committees (Approval Number: 2017/1244), 
and all participants or their caregivers gave informed 
consent for participation. We screened the patients who 
consecutively applied to Aydın Adnan Menderes University 
Neurology Department with the diagnosis of MCI. Subjects 
were not cognitively deficient enough to meet DSM-IV-Text 
Revision (TR) criteria18 for dementia. Control participants 
included individuals considered cognitively normal by 
clinical assessment. Exclusion criteria for all participants 
included dementia, lifetime or current substance use 
disorder, psychosis, bipolar disorder, head injury, visual or 
hearing impairments, or neurologic disorders. All subjects 
had a complete neurological examination, usual blood 
tests, and brain computed tomography scan or magnetic 
resonance imaging (MRI). Subjects who did not have a 
caregiver at the time of assessment were also not included 
in the study. The caregiver was a relative of the patient 
who had constant, daily contact with the patient. Since 
patients with cognitive impairment can give unreliable 
reports, we applied clinical scales by obtaining information 
from caregivers who have detailed information about 
the patient. All but 8 patients were receiving at least 1 
antidementia drug at the time of evaluation. All clinical 
and demographic data were obtained through a semi-
structured case report form.

A total of 66 subjects were included in the study sample 
(MCI = 35; healthy elderly = 31). Patients with MCI were 
diagnosed by a clinical consensus meeting the amnestic MCI 
multiple domain diagnostic criteria defined by Petersen.19

Lifetime diagnosis of OCD was assessed through Structured 
Clinical Interview of the Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition Axis I disorders (SCID-I).20 
The severity of cognitive impairment was assessed using 
the Mini-Mental State Examination (MMSE),21 the Clinical 
Dementia Rating Scale (CDR),22 and Addenbrooke’s 
Cognitive Examination III tests (ACE-III).23 The MMSE is a 
valid and most common tool for assessing cognitive deficits. 
The MMSE measures time and place orientation, attention, 
immediate and delayed memory, and calculation, language, 
and constructional ability. Possible scores range from 0 to 
30; scores below 24 are generally considered indicative 
of cognitive impairment. The CDR is a semi-structured 
interview that assesses impairment in the areas of memory, 
orientation, judgment and problem-solving, community 
affairs, home and hobbies, and personal care. Five-point 
ratings are used to evaluate each area: 0 means “none,” 
0.5 means “questionable,” 1 means “mild,” 2 means 
“moderate,” and 3 means “severe.” Addenbrooke’s 
Cognitive Examination III test is a screening test consisting 
of tests of attention, orientation, memory, language, visual 
perceptual, and visuospatial skills. The highest possible 
score on the ACE-III is 100 points, and lower scores indicate 

MAIN POINTS

• Lifetime diagnosis of obsessive-compulsive disorder is 
higher in mild cognitive impairment (MCI). 

• The contamination obsessions and cleaning and checking 
compulsions were significantly higher inthe patients with 
MCI 

• The presence of obsessive compulsive symptoms may be a 
risk factor for the development of MCI.
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worse cognitive functioning. Subjects had an MMSE ≥ 24 
with a concern for a deficit in cognition compared to their 
previous level. Their cognitive performance was lower 
than expected based on the patient’s age and educational 
background (CDR scores were 0.5 or 1). As assessed by the 
patient and a relative, there was little or no disturbance 
in daily activities.
The Yale–Brown Obsessive-Compulsive Scale (Y–BCOS)24 
was administered to the participants to determine the 
severity of present OCs. The types of a lifetime and 
current OCs were determined using the Y–BOCS symptom 
checklist. Participants and their caregivers were asked 
to report whether OC symptoms first appeared before or 
around the onset of cognitive impairment symptoms. The 
severity of current depression and anxiety was assessed 
with the Hamilton Depression Rating Scale (HDRS)25 and 
the Hamilton Anxiety Rating Scale (HARS).26

Statistical Analysis

Groups were compared using Pearson’s Chi-square 
or Fisher’s exact tests for categorical variables. The 
Kolmogorov–Smirnov test was used to analyze the normality 
of continuous data. The differences between the 2 groups 
in continuous variables were examined with the Mann–
Whitney U-test. We performed 2 multinominal logistic 
regression analyses to determine whether the diagnosis of 
OCD and some types of OC symptoms are associated with 
MCI, even controlling for educational level, HDRS scores, 
and previous depressive episodes. Possible independent 
predictors were selected through comparison analyses. 
Results are reported as relative odds ratios with 95% CIs. 
The significance level was established as α = 0.05.

RESULTS

As indicated in Table 1, there were no significant 
differences between patients with MCI and healthy controls 
with respect to age, gender, marital status, and comorbid 
medical disorders. Mild cognitive impairment patients 
had more previous depressive episodes (P  = .010) and a 
lifetime diagnosis of OCD (P  = .003) when compared with 
healthy subjects. Educational level was significantly lower 
in MCI patients than in healthy elders (P  = .007). Hamilton 
Depression Rating Scale (P  = .021), HARS (P  < .001), and 
total (P  < .001) and obsession (P  < .001) and compulsion 
(P  = .001) subscale scores of Y–BOCS were significantly 
higher in patients with MCI compared to healthy subjects. 
We also found that cleaning (P  = .030) and checking 
compulsions (P  = .003) were significantly higher in the 
patients with MCI than in healthy subjects.
In order to examine whether previous OCD, previous 
depression, age, education, or family history were 
associated with MCI, we performed binary logistic 
regression analysis with the enter method (Table 2). 
The final model for MCI was able to explain 53.0% of the 

variance. The model was found to fit the data adequately 
(P  = .472) and was able to predict the outcome between 
MCI and healthy subjects (P  = .001). Overall, the model 
was able to correctly predict 71.2% of all cases. We found 
that lower educational level (P  = .035) and previous OCD 
(P  = .011) were significantly associated with MCI.

DISCUSSION

Neuropsychiatric symptoms in MCI subjects are 
considered a prodromal presentation of the underlying 
neurodegenerative process or a causal factor for 
subsequent dementia. To our knowledge, no studies have 
previously examined the risk of OCD in the development 
of MCI. Only a few studies and case reports have claimed 
that the primary diagnosis of OCD may be a risk factor for 
AD. In this study, we examined the presence and content 
of previous OCD in MCI patients compared to healthy 
elderly subjects. Our results indicated that MCI patients 
had more severe current OC and depression, had a higher 
previous history of depression and OCD, and had a lower 
education level than healthy individuals. In addition, the 
rate of OC symptoms, particularly cleanining and checking 
compulsions that existed before the onset of cognitive 
impairment, was higher in MCI patients than in the lifetime 
OC symptoms in the healthy elderly. Lower educational 
level and previous OCD were significantly associated with 
MCI even after controlling for previous depression, family 
history of dementia, and age.
It is still unclear whether education is a risk factor for 
MCI. In this study, we found that the educational level of 
MCI patients was significantly lower than that of healthy 
subjects and significantly predicted the MCI diagnosis after 
controlling for the rate of previous depression. Our finding is 
consistent with some previous studies reporting that healthy 
older adults with higher levels of education are less likely 
to develop MCI than those with lower or no education.27

In the current study, our results demonstrated that the 
patients with MCI were more anxious than healthy subjects 
during the assessment. The severity of current anxiety was 
significantly associated with MCI diagnosis. Since we did 
not assess the past and current diagnoses of any anxiety 
disorders, we could not determine the influence of anxiety 
on patients with MCI. Anxiety has been studied less than 
depression, and there is a complex relationship between 
anxiety and cognitive impairment. Previous investigations 
indicate that older adults with cognitive impairment 
display more anxiety symptoms compared with controls 
and that higher anxiety is related to poorer cognitive 
performance.28 Past or current anxiety is considered 
a prodromal risk factor for cognitive impairment and 
dementia.29,30 Biringer et al31 noted that high anxiety levels 
only with depressive symptoms are related to cognitive 
impairment. Some studies found that high anxiety levels 
were negatively associated with cognitive performance.32 



Psychiatry and Clinical Psychopharmacology

225

Table 1. The Comparison of 3 Groups with Regard to Some Sociodemographic and Clinical Variables

MCI (n = 35) Healthy Subjects (n = 31)
P

n % n %

Gender .193

 Female 18 51.4 11 35.5

 Male 17 48.6 20 64.5

Marital status .324

 Married 22 62.9 23 74.2

 Seperated/divorced 13 37.1 8 25.8

Preexisting obsessions

 Aggressive 5 14.3 1 3.2 .202

 Contamination 7 20.0 1 3.2 .058

 Hoarding 5 14.3 1 3.2 .202

 Symmetry 7 20.0 2 6.5 .156

 Religious 3 8.6 - - .241

 Miscelleneous 6 17.1 2 6.5 .265

Preexisting compulsions

 Cleaning 8 22.9 1 3.2 .030

 Checking 11 31.4 1 3.2 .003

 Counting 1 2.9 - 0.0 1.000

 Ordering 4 11.4 1 3.2 .360

 Hoarding 2 5.7 - 0.0 .494

 Miscelleneous - 0.0 2 6.5 .217

 Previous OCD 15 42.9 3 9.7 .003

 Previous depression 20 57.1 8 25.8 .010

Median Min-max Median Min-max P

Age 69 47-87 71 60-90 .877

Educational level (years) 5 1-15 11 1-20 .007

Y–BOCS total 15 0-25 0.00 0-22 <.001

Obsession 8 0-13 0.00 0-10 <.001

Compulsion 8 0-13 0.00 0-12 .001

HDRS 8 0-13 4 0-32 .021

HARS 10 0.30 3 0-23 <.001

MMSE 25 15-30 29 27-30 <.001

CDR total 2.500 0-8 0.000 0-2 <.001

Memory 0.500 0-2 0.000 0-1 <.001

Orientation 0.000 0-2 0.000 0-0 <.001

Judgment 0.500 0-2 0.000 0-1 <.001

Community affairs 0.500 0-1 0.000 0-0.5 <.001

Home and hobbies 0.500 0-2 0.000 0-0.5 <.001

Personal care 0.0 0-1 0.000 0-0 .003

ACE-III total 65.0 27-96 85.0 55-98 <.001

Attention 16.00 6-18 18.00 12-18 <.001

Orientation 7.00 0-14 11.00 4-14 <.001

Memory 12.00 2-24 19.00 10-26 <.001

Language 20.00 7-26 26.00 9-27 <.001

Visual skills 13.00 4-16 16.00 10-16 .002

*P  < .05
Y–BOCS, Yale–Brown Obsessive-Compulsive Scale; HDRS, Hamilton Depression Rating Scale; HARS, Hamilton Anxiety Rating Scale; MMSE, Mini-Mental 
State Examination; CDR, Clinical Dementia Rating Scale; ACE-III, Addenbrooke’s Cognitive Examination III tests; OCD, obsessive-compulsive disorder.
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Anxiety has also been proposed as a causal factor 
influencing the neuropathological processes leading to 
cognitive decline and dementia.33 We suggest that higher 
anxiety levels in our patients with MCI may contribute to 
later cognitive impairment and thus may increase the risk 
for dementia.
The relationship between depression and cognitive disorders 
is also complex and controversial. Some authors reported a 
higher prevalence of depression in MCI patients compared 
to healthy controls.34 Previous studies showed that patients 
with depressive symptoms in MCI patients are associated 
with an increased risk for the further development of AD.35 
A longitudinal study found that early depressive symptoms 
in patients with MCI may indicate a preclinical sign of 
dementia.36 In our study, similar to previous findings,37,38 
the severity of current depression and frequency of 
previous depression were significantly higher in patients 
with MCI compared to healthy subjects. However, previous 
depressive episodes did not predict MCI diagnosis after 
controlling for previous OCD and educational level.
It is still a controversial issue whether a previous diagnosis 
of OCD may constitute an independent risk factor for later 
cognitive impairment. Since many previous studies reported 
impairment in immediate,39 verbal, nonverbal,40 and spatial 
working memory41 in patients with OCD, our findings that 
MCI patients had higher rates of OCD before the onset 
of cognitive impairment become noteworthy. In a recent 
study that compared 39 patients with AD and 30 age- and 
gender-matched control subjects,17 lifetime and current 
OCs and OCD were significantly more prevalent than in the 
control group. The authors suggested that OCs might be 
considerable risk factors for the development of dementia.
In the current study, we found that MCI patients had 
significantly more previous OCD diagnoses than healthy 
subjects. Functional MRI studies showed hippocampal and 
parahippocampal dysfunction in the medial temporal lobe 
in MCI and OCD.42-45 In both, implicit memory performance 
is impaired.42,46,47 Although we would not have measured 
retrospectively the possible memory deficits in MCI patients 
having OC symptoms, we proposed that the preexisting 
OCD in our patients might be related to MCI through the 
common pathophysiological mechanisms.
The issue of the relationship between OC symptom type 
and memory deficits is still under investigation.

In this study, our results demonstrated that MCI 
patients had significantly more cleaning and checking 
compulsions than healthy older subjects. Rather than 
OC symptoms, Y–BOCS total appeared associated with 
MCI. Therefore, we suggest that the severity of OCD 
may be related to cognitive dysfunctions in patients 
with MCI. Since OCD is related to some doubts about 
whether or not something was not correctly done, 
memory deficits may be supposed to play a substantial 
role in the etiology and maintenance of this illness.48 A 
previous study found that AD patients had more lifetime 
and current hoarding, and checking OC symptoms 
compared to control subjects. The authors reported 
that lifetime compulsive symptoms may be associated 
with the development of AD.17 Tallis et al49 indicated 
that impairments in nonverbal memory are related 
to doubting symptoms. Some studies in OCD patients 
showed that checkers displayed more deficits in some 
memory functions compared to noncheckers.50 More 
recent research found episodic memory deficits in 
OCD patients with subclinical checking symptoms.51 In 
a functional MRI study in OCD,52 patients with washing 
symptoms showed significantly greater activation 
in bilateral ventromedial prefrontal regions and 
right caudate nucleus than controls. In patients with 
checking symptoms, the putamen, globus pallidus, 
thalamus, and dorsal cortical areas were among the 
more active regions. Hoarding symptoms were mostly 
associated with the left precentral gyrus and the right 
orbitofrontal cortex. Accordingly, Van den Heuvel et al53 
found significant differences in white matter and gray 
matter volumes for each of the dimensions of symmetry/
ordering, contamination/ washing, and harm/checking.

Several limitations of this study should be noted. It is 
important to declare the predictive limitation of this 
cross-sectional study since we simultaneously assessed the 
patients’ MCI. Although the medial temporal lobe seems 
to be involved in both disorders, there is a lack of clear 
relationship between the development of these disorders. 
Further longitudinal clinical, genetic, and neuroimaging 
investigations are required to determine if lifetime 
OCD and some types of OC symptoms would predispose 
to the development of later cognitive impairment. The 
effect of personality is reported previously; however, 
another limitation of this study is that personality is not 
evaluated. Small sample size is the other limitation which 
reduces the power of study. Most notably, retrospective 
evaluation of depression and OCD may be biased by the 
patients and their caregivers. Moreover, we could not 
assess the number of lifetime depressive episodes, and 
the ages at onset of depression and OCD. We should 
also emphasize that we did not evaluate the type and 
duration of previous antidepressant treatments. So, the 
drug use might have influenced the scores of CDR, ACE-III, 
and MMSE.

Table 2. Binary Logistic Regression Analysis to Determine 
Whether Previous Depression, Previous OCD, Educational 
Level, Family History, or Age Were Associated with MCI 
(Reference Group: Healthy Subjects)

Exp(B) OR (95% CI) P

Educational level 1.155 1.010-1.321 .035

Previous OCD 7.497 1.592-35.293 .011

P-value of binary logistic regression model is .001
OCD, obsessive-compulsive disorder; OR, odds ratio.
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In conclusion, our findings may demonstrate that the patients 
with MCI had more severe current OCD and depression 
and had more contamination obsessions and cleaning 
and checking compulsions when compared with healthy 
subjects. In particular, lower educational level, previous 
OCD, and checking compulsions appeared significantly 
associated with MCI even after controlling for previous 
depression and other OC symptoms. Although it is not clear 
whether OCD is a risk factor or an early manifestation for 
later cognitive impairment, our findings may demonstrate 
that previous OCD and checking OC symptoms may be 
related to earlier stages of memory dysfunction. Clinicians 
should assess the cognition of individuals with OC symptoms 
and should monitor those with OC symptoms for evidence 
of cognitive impairment from MCI to AD.

Ethics Committee Approval: Ethical committee approval 
was received from the Ethics Committee of Aydın Adnan 
Menderes University (Approval Number: 2017/1244).

Informed Consent: Informed consent was obtained from 
all participants or their caregivers in this study.

Peer-review: Externally peer-reviewed.
Author Contributions: Concept — Y.B.Ş.; Design — Y.B.Ş., 

A.Ş.; Supervision — Y.B.Ş.; Materials — Y.B.Ş., A.Ş.; Data 
Collection and/or Processing — Y.B.Ş., A.Ş.; Analysis and/or 
Interpretation — Y.B.Ş., A.Ş.; Literature Review — A.Ş.; 
Writing — Y.B.Ş.; Critical Review — Y.B.Ş., A.Ş.

Declaration of Interests: The authors have no conflicts of 
interest to declare.

Funding: The authors declared that this study has received 
no financial support.

REFERENCES

1. Busse A, Bischkopf J, Riedel-Heller SG, Angermeyer MC. 
Mild cognitive impairment: prevalence and incidence 
according to different diagnostic criteria: results of the 
Leipzig Longitudinal Study of the Aged (LEILA75+). Br J 
Psychiatry. 2003 ;182:449-454. [CrossRef]

2. Winblad B, Palmer K, Kivipelto M, et al. Mild cognitive 
impairment–beyond controversies, towards a consensus: 
report of the International Working Group on mild 
cognitive impairment. J Intern Med. 2004;256(3):240-246. 
[CrossRef]

3. Cooper C, Sommerlad A, Lyketsos CG, Livingston G. 
Modifiable predictors of dementia in mild cognitive 
impairment: a systematic review and meta-analysis. Am 
J Psychiatry. 2015 ;172(4):323-334. [CrossRef]

4. Chen C, Hu Z, Jiang Z, Zhou F. Prevalence of anxiety in 
patients with mild cognitive impairment: a systematic 
review and meta-nalysis. J Affect Disord. 2018;236: 
211-221. [CrossRef]

5. Barnes DE, Yaffe K. The projected effect of risk factor 
reduction on Alzheimer’s disease prevalence. Lancet 
Neurol. 2011;10(9):819-828. [CrossRef]

6. Van der Mussele S, Fransen E, Struyfs H, et al. Depression 
in mild cognitive impairment is associated with 
progression to Alzheimer’s disease: a longitudinal study. 
J Alzheimers Dis. 2014;42(4):1239-1250. [CrossRef]

7. Ismail Z, Elbayoumi H, Fischer CE, et al. Prevalence of 
depression in patients with mild cognitive impairment: 
a systematic review and meta-analysis. JAMA Psychiatry. 
2017;74(1):58-67. [CrossRef]

8. Fullana MA, Mataix-Cols D, Caspi A, et al. Obsessions and 
compulsions in the community: prevalence, interference, 
help-seeking, developmental stability, and co-occurring 
psychiatric conditions. Am J Psychiatry. 2009;166(3): 
329-336. [CrossRef]

9. Nakao T, Okada K, Kanba S. Neurobiological model of 
obsessive-compulsive disorder: evidence from recent 
neuropsychological and neuroimaging findings. Psychiatry 
Clin Neurosci. 2014;68(8):587-605. [CrossRef]

10. Arnold PD, Macmaster FP, Richter MA, et al. Glutamate 
receptor gene (GRIN2B) associated with reduced anterior 
cingulate glutamatergic concentration in pediatric 
obsessive–compulsive disorder. Psychiatry Res. 
2009;172(2):136-139. [CrossRef]

11. Fineberg NA, Chamberlain SR, Hollander E, Boulougouris V, 
Robbins TW. Translational approaches to obsessive com-
pulsive disorder: from animal models to clinical treat-
ment. Br J Pharmacol. 2011;164(4):1044-1061. [CrossRef]

12. Seripa D, Matera MG, Franceschi M, et al. Association 
analysis of GRIN2B, encoding N methyl-D-aspartate 
receptor 2B subunit, and Alzheimer’s disease. Dement 
Geriatr Cogn Disord. 2008;25(3):287-292. [CrossRef]

13. Lai MK, Tsang SW, Alder JT, et al. Loss of serotonin 5-HT2A 
receptors in the postmortem temporal cortex correlates 
with rate of cognitive decline in Alzheimer’s disease. 
Psychopharmacology. 2005;179(3):673-677. [CrossRef]

14. Garcia-Alloza M, Gil-Bea FJ, Diez-Ariza M, et al. Choli 
nergi c-ser otone rgic imbalance contributes to cognitive 
and behavioral symptoms in Alzheimer’s disease. 
Neuropsychologia. 2005;43(3):442-449. [CrossRef]

15. Moheb N, Charuworn K, Ashla MM, Desarzant R, Chavez D, 
Mendez MF. Repetitive behaviors in frontotemporal 
dementia: compulsions or impulsions? J Neuropsychiatry 
Clin Neurosci. 2019;31(2):132-136. [CrossRef]

16. Mrabet Khiari H, Achouri A, Ben Ali N, et al. Obsessive–
compulsive disorder: a new risk factor for Alzheimer 
disease? Neurol Sci. 2011;32(5):959-962. [CrossRef]

17. Dondu A, Sevincoka L, Akyol A, Tataroglu C. Is obsessive–
compulsive symptomatology a risk factor for Alzheimer-
type dementia? Psychiatry Res. 2015;225(3):381-386. 
[CrossRef]

18. American Psychiatric Association. Diagnostic and 
Statistical Manual of Mental Disorders (4th ed., Text 
Revision). Washington, DC: Author; 2000.

19. Petersen RC. Mild cognitive impairment as a diagnostic 
entity. J Intern Med. 2004;256(3):183-194. [CrossRef]

20. First MB, Spitzer RL, Gibbon M, Williams JBW, eds. 
Structured Clinical Interview for DSM-IV Axis I Disorders-
Clinical Version (SCID-CV). Washington: APA Press; 1997.

21. Folstein MF, Folstein SE, McHugh PR. “Mini-Mental 
state”. A practical method for grading the cognitive 
state of patients for clinician. J Psychiatr Res. 1975;12(3): 
189-198. [CrossRef]

22. Hughes CP, Berg L, Danziger WL, Coben LA, Martin RL. 
A new scale for the staging of dementia. Br J Psychiatry. 
1982;140:566-572. [CrossRef]

23. So M, Foxe D, Kumfor F, et al. Addenbrooke’s Cognitive 
Examination III: psychometric characteristics and 

https://doi.org/10.1192/bjp.182.5.449
https://doi.org/10.1111/j.1365-2796.2004.01380.x
https://doi.org/10.1176/appi.ajp.2014.14070878
https://doi.org/10.1016/j.jad.2018.04.110
https://doi.org/10.1016/S1474-4422(11)70072-2
https://doi.org/10.3233/JAD-140405
https://doi.org/10.1001/jamapsychiatry.2016.3162
https://doi.org/10.1176/appi.ajp.2008.08071006
https://doi.org/10.1111/pcn.12195
https://doi.org/10.1016/j.pscychresns.2009.02.005
https://doi.org/10.1111/j.1476-5381.2011.01422.x
https://doi.org/10.1159/000118634
https://doi.org/10.1007/s00213-004-2077-2
https://doi.org/10.1016/j.neuropsychologia.2004.06.007
https://doi.org/10.1176/appi.neuropsych.18060148
https://doi.org/10.1007/s10072-011-0480-0
https://doi.org/10.1016/j.psychres.2014.12.010
https://doi.org/10.1111/j.1365-2796.2004.01388.x
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1192/bjp.140.6.566


Şair and Şair.

228

relations to functional ability in dementia. J Int 
Neuropsychol Soc. 2018 ;24(8):854-863. [CrossRef]

24. Goodman WK, Price LH, Rasmussen SA, et al. The Yale-
Brown Obsessive Compulsive Scale. I. Development, use, 
and reliability. Arch Gen Psychiatry. 1989;46(11):1006-
1011. [CrossRef]

25. Hamilton M. A rating scale for depression. J Neurol 
Neurosurg Psychiatry. 1960;23:56-62. [CrossRef]

26. Hamilton M. The assessment of anxiety states by rating. 
Br J Med Psychol. 1959;32(1):50-55. [CrossRef]

27. Tervo S, Kivipelto M, Hänninen T, et al. Incidence and 
risk factors for mild cognitive impairment: a population-
based three-year follow-up study of cognitively healthy 
elderly subjects. Dement Geriatr Cogn Disord. 2004;17(3): 
196-203. [CrossRef]

28. Beaudreau SA, O’Hara R. Late-life anxiety and cognitive 
impairment: a review. Am J Geriatr Psychiatry. 
2008;16(10):790-803. [CrossRef]

29. Somme J, Fernández-Martínez M, Molano A, Zarranz JJ. 
Neuropsychiatric symptoms in amnestic mild cognitive 
impairment: increased risk and faster progression to 
dementia. Curr Alzheimer Res. 2013;10(1):86-94. [CrossRef]

30. Rosenberg PB, Mielke MM, Appleby BS, Oh ES, Geda YE, 
Lyketsos CG. The association of neuropsychiatric 
symptoms in MCI with incident dementia and Alzheimer’s 
disease. Am J Geriatr Psychiatry. 2013;21(7):685-695. 
[CrossRef]

31. Biringer E, Mykletun A, Dahl AA, et al. The association 
between depression, anxiety, and cognitive function in 
the elderly general population-the Hordaland Helath 
Study. Int J Geriatr Psychiatr. 2005;20(10):989-997. 
[CrossRef]

32. Bierman EJ, Comijs HC, Jonker C, Beekman AT. Effects 
of anxiety versus depression on cognition in later life. 
Am J Geriatr Psychiatry. 2005;13(8):686-693. [CrossRef]

33. Gulpers B, Ramakers I, Hamel R, Köhler S, Oude 
Voshaar RO, Verhey F. Anxiety as a predictor for cognitive 
decline and dementia: a systematic review and meta-
analysis. Am J Geriatr Psychiatry. 2016;24(10):823-842. 
[CrossRef]

34. Ellison JM, Harper DG, Berlow Y, Zeranski L. Beyond the 
“C” in MCI: noncognitive symptoms in amnestic and non-
amnestic mild cognitive impairment. CNS Spectr. 
2008;13(1):66-72. [CrossRef]

35. de Oliveira FF, Pivi GA, Chen ES, Smith MC, Bertolucci PH. 
Risk factors for cognitive and functional change in one 
year in patients with Alzheimer’s dementia from Sao 
Paulo, Brazil. J Neurol Sci. 2015 ;359(1-2):127-132. 
[CrossRef]

36. Li YS, Meyer JS, Thornby J. Longitudinal follow-up of 
depressive symptoms among normal versus cognitively 
impaired elderly. Int J Geriatr Psychiatry.2001;16(7): 
718-727. [CrossRef]

37. Brommelhoff JA, Gatz M, Johansson B, McArdle JJ, 
Fratiglioni L, Pedersen NL. Depression as a risk factor or 
prodomal feature for dementia? Findings in a population-
based sample of Swedish twins. Psychol Aging. 
2009;24(2):373-384. [CrossRef]

38. Shahnawaz Z, Reppermund S, Brodaty H, et al. Prevalence 
and characteristics of depression in mild cognitive 
impairment: the Sydney memory and ageing study. Acta 
Psychiatr Scand. 2013;127(5):394-402. [CrossRef]

39. Nakao T, Nakagawa A, Yoshiura T, et al. Duration effect 
of obsessive-compulsive disorder on cognitive function: 
a functional MRI study. Depress Anxiety. 2009;26(9):814-
823. [CrossRef]

40. Segalàs C, Alonso P, Labad J, et al. Verbal and nonverbal 
memory processing in patients with obsessive-compulsive 
disorder: its relationship to clinical variables. Neuro-
psychology. 2008;22(2):262-272. [CrossRef]

41. Chamberlain SR, Fineberg NA, Blackwell AD, et al. 
A neuropsychological comparison of obsessive-compulsive 
disorder and trichotillomania. Neuropsychologia. 2007; 
45(4):654-662. [CrossRef]

42. Rauch SL, Wedig MM, Wright CI, et al. Functional 
magnetic resonance imaging study of regional brain 
activation during implicit sequence learning in obsessive–
compulsive disorder Bıol Psychıatry. Biol Psychiatry. 
2007;61(3):330-336. [CrossRef]

43. Page LA, Rubia K, Deeley Q, et al. A functional magnetic 
resonance imaging study of inhibitory control in obsessive- 
compulsive disorder. Psychiatry Res. 2009;174(3):202-209. 
[CrossRef]

44. Dickerson BC, Salat DH, Bates JF, et al. Medial temporal 
lobe function and structure in mild cognitive impairment. 
Ann Neurol. 2004;56(1):27-35. [CrossRef]

45. Korf ESC, Wahlund LO, Visser PJ, Scheltens P. Medial 
temporal lobe atrophy on MRI predicts dementia in 
patients with mild cognitive impairment. Neurology. 
2004;63(1):94-100. [CrossRef]

46. Perri R, Carlesimo GA, Serra L, Caltagirone C, Early 
Diagnosis Group of the Italian Interdisciplinary Network 
on Alzheimer’s Disease. Characterization of memory 
profile in subjects with amnestic mild cognitive 
impairment. J Clin Exp Neuropsychol. 2005;27(8):1033-
1055. [CrossRef]

47. Gong L, Tian Y, Cheng H, et al. Conceptual implicit 
memory impaired in amnestic mild cognitive 
impairment patient. Neurosci Lett. 2010;484(2): 
153-156. [CrossRef]

48. Carlsson ML. On the role of prefrontal cortex glutamate 
for the antithetical phenomenology of obsessive 
compulsive disorder and attention deficit hyperactivity 
disorder. Prog Neuropsychopharmacol Biol Psychiatry. 
2001;25(1):5-26. [CrossRef]

49. Tallis F, Pratt P, Jamani N. Obsessive compulsive disorder, 
checking, and nonverbal memory: a neuropsychological 
investigation. Behav Res Ther. 1999;37(2):161-166. 
[CrossRef]

50. Rubenstein CS, Peynircioglu ZF, Chambless DL, Pigott TA. 
Memory in sub-clinical obsessive-compulsive checkers. 
Behav Res Ther. 1993;31(8):759-765. [CrossRef]

51. Cuttler C, Graf P. Checking-in on the memory deficit and 
meta-memory deficit theories of compulsive checking. 
Clin Psychol Rev. 2009;29(5):393-409. [CrossRef]

52. Mataix-Cols D, Wooderson S, Lawrence N, Brammer MJ, 
Speckens A, Phillips ML. Distinct neural correlates of 
washing, checking, and hoarding symptom dimensions in 
obsessive-compulsive disorder. Arch Gen Psychiatry. 
2004;61(6):564-576. [CrossRef]

53. Van den Heuvel OA, Remijnse PL, Mataix-Cols D, et al. 
The major symptom dimensions of obsessive-compulsive 
disorder are mediated by paritally distinct neural 
systems. Brain. 2009;132(4):853-868. [CrossRef]

https://doi.org/10.1017/S1355617718000541
https://doi.org/10.1001/archpsyc.1989.01810110048007
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1111/j.2044-8341.1959.tb00467.x
https://doi.org/10.1159/000076356
https://doi.org/10.1097/JGP.0b013e31817945c3
https://doi.org/10.2174/1567205011310010012
https://doi.org/10.1016/j.jagp.2013.01.006
https://doi.org/10.1002/gps.1390
https://doi.org/10.1176/appi.ajgp.13.8.686
https://doi.org/10.1016/j.jagp.2016.05.015
https://doi.org/10.1017/s1092852900016175
https://doi.org/10.1016/j.jns.2015.10.051
https://doi.org/10.1002/gps.423
https://doi.org/10.1037/a0015713
https://doi.org/10.1111/acps.12008
https://doi.org/10.1002/da.20484
https://doi.org/10.1037/0894-4105.22.2.262
https://doi.org/10.1016/j.neuropsychologia.2006.07.016
https://doi.org/10.1016/j.biopsych.2005.12.012
https://doi.org/10.1016/j.pscychresns.2009.05.002
https://doi.org/10.1002/ana.20163
https://doi.org/10.1212/01.wnl.0000133114.92694.93
https://doi.org/10.1080/13803390490919317
https://doi.org/10.1016/j.neulet.2010.08.041
https://doi.org/10.1016/s0278-5846(00)00146-9
https://doi.org/10.1016/s0005-7967(98)00075-8
https://doi.org/10.1016/0005-7967(93)90006-g
https://doi.org/10.1016/j.cpr.2009.04.003
https://doi.org/10.1001/archpsyc.61.6.564
https://doi.org/10.1093/brain/awn267

