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Abstract

Background Ulcerative colitis (UC) and Crohn'’s disease (CD) imply chronic intestinal inflammation with both local
and systemic manifestations. Cognition is a lifelong process of learning and memory processing, which has been
identified to be affected by chronic systemic illnesses.

Aim To evaluate the cognitive functions in inflammatory bowel disease (IBD) patients in remission

Patients and methods Inclusion criteria are as follows: 70 IBD patients in remission and a group of 50 healthy
control. Mini-mental state examination (MMSE) was used for assessment of global cognitive function and Trail Making
Test (TMT) for assessment of executive functions. TMT consists of part A which measures attention and performance
speed and part B which measures mental flexibility. Both tests have been previously validated on Arabic-speaking
populations.

Results The study included 70 patients (50 UC and 20 CD), who have been in remission for 21 + 9 months. Of

the included cases, about 51 were already on steroids + azathioprine, and 19 patients were on biologics. Males
represented 60% (n = 42) while females 40% (n = 28), and their mean age was 34 + 8 years. Both cases and controls
were matched for age and sex. The mean score of MMSE among IBD cases was significantly worse than controls (28.5
+ 3 versus 30, P < 0.001). Also, the duration of TMT parts A and B was significantly longer in cases than controls. The
cases group scored 32 £ 19.5 s in TMT part A, versus 23 s by the controls. In TMT B, the recorded scores were 255 + 48,
versus 234 s in cases and control groups respectively (P < 0.001). In the cases group, 6 patients (8%) had below normal
MMSE score of less than 24, with mild (3 patients, mean score was 21) to moderate cognitive impairment (3 patients,
mean score was 15). The presence of extraintestinal manifestation was the only disease-related factor that was associ-
ated with cognitive impairment. Of the patient-related factor: older age, being divorced, and living in rural areas were
associated with poorer cognitive functions.

Conclusion [BD patients potentially suffer from cognitive impairment. In our study, factors as extraintestinal compli-
cations, older age, marital status, and residence in rural areas could be contributing factors to this impairment.

Keywords Ulcerative colitis, Crohn's disease, Inflammatory bowel disease, Cognitive functions, Extraintestinal
manifestations
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has extraintestinal manifestations in a variable propor-
tion of IBD patients (6-47%). Classic extraintestinal
manifestations include musculoskeletal, dermatologic,
ocular, oral, and hepatobiliary manifestations [3]. Neuro-
logic and psychiatric involvement in IBD is not common,
but this may be due to under reporting [4]. Neurological
complications documented in IBD patients are ischemic
cerebrovascular strokes and venous sinus thrombosis
with frequency of 0.6 to 4.7% and 1.3 to 6.4%, respec-
tively, as well as peripheral neuropathy with incidence
ranging from 0.9 to 38.7% [5], as well as psychiatric prob-
lems including depression, anxiety, and fatigue which
are twice as common in IBD patients as that in healthy
population [6]. Neurological imaging in IBD has showed
alterations in the gray matter areas responsible for infor-
mation processing and memory as well as diffuse hyper-
intensity in the white matter, in addition to alterations in
global network organization and regional connectivity
[7].

The pathophysiology of the neuropsychiatric complica-
tions may be multifactorial due to pro-thrombotic state,
nutritional deficiencies, and adverse effects of medica-
tions, but their main mechanism is immunologically
mediated [8]. Also, microbiota-gut-brain axis is postu-
lated to play an important role given that it is a bidirec-
tional communication pathway. Inflammatory cytokines
can alter neurological signaling leading to mood disor-
ders and cognitive dysfunction, through effects on the
pathways [9].

Cognitive function encompasses the lifelong process of
learning, ranging from quantitative reasoning to memory
formation [10]. Considering that IBD is a lifelong illness,
its impact on cognition should be evaluated.

Patients and methods

This cross-sectional observational study was performed
at Tropical Medicine Department, Ain Shams University,
during the time between August 2022 and January 2023.
About 120 previously diagnosed IBD patients, who were
attending at our specialized outpatient clinic for follow-
up, were recruited. Of whom, 70 IBD cases (50 UC and
20 CD) fulfilled the following criteria and were enrolled
for assessment of cognitive functions. IBD diagnosis has
been previously confirmed via colonoscopy and biopsy.
Also, 50 healthy controls were included for comparison.
Consent for participation was obtained from all the cases
and controls.

Inclusion criteria

Only IBD patients in remission were included. In UC,
remission was identified by the absence of any systemic
illness and the absence of mucoid or bloody motions in
addition to normal inflammatory markers and classified
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as asymptomatic (SO) according to Montreal classifica-
tion of extent and severity [11]. Remission in CD patients
included those with a score less than 150 on Crohn’s dis-
ease activity index “CDAI” [12]. All cases and controls
were adults, aged 18 to 60 years old, and had at least ele-
mentary school education.

Exclusion criteria

Newly diagnosed IBD patients with illness duration
of less than 1 year. Clinically significant debilitating co-
morbid conditions, including stroke with neurological
sequalae, visual impairment, sleep disorders or malig-
nancy, participants with history of substance or alco-
hol abuse, and those receiving antipsychotic drugs were
excluded from the study.

Baseline demographic and clinical characteristics
were recorded. Disease characteristics, duration, dura-
tion of remission, type of instituted therapy, presence of
extraintestinal manifestations, were also documented.

Cognitive function tests

1. The Folstein mini-mental state examination (MMSE)
[13] (Appendix A)

a MMSE consists of several short questions and
problems grouped into eight items: orientation
to time and place, registration, attention and cal-
culation, recall, language skills, repetition, and
complex commands. Each item was scored, and
a summary score of maximal 30 points was calcu-
lated with higher scores indicating better cogni-
tive performance.

b In the present study, a MMSE value of 24 or more
was considered normal, with lower value indi-
cating mild (19-23 points), moderate (10-18
points), or severe (< 9 points) cognitive impair-
ment.

Trail Making Test (TMT) was used for assessment
of executive function [14] (Appendix B)

o TMT part A: (Measured attention and performance
speed), where the participant was asked to connect
circled numbers in a numerical sequence (i.e., 1-2-3)
as rapidly in possible.

o TMT part B: (Measured mental flexibility and abil-
ity to shift attention), where the subject was asked to
draw lines to connect circled numbers and letters in
an alternating numeric and alphabetic sequence (i.e.,
1-A-2-B) as rapidly as possible.
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The time taken by the candidate for fulfilling each part
was observed and documented. Longer time consumed
indicated lower performance.

The average scores of TMT A and B were 29 and 75 s,
respectively. Scores over 79 and 273 s were considered
deficient [15].

Both of these tests have been previously validated on
Arabic-speaking populations [16].

Statistical analysis

Data was collected, revised, coded, and entered into the
Statistical Package for Social Science (SPSS) (IBM) ver-
sion 23. The quantitative data was presented as mean,
standard deviations, and ranges when parametric,
median, and interquartile range when data was found
non-parametric. Also, qualitative variables were pre-
sented as numbers and percentages. The comparison
between groups regarding qualitative data was done
using the chi-square test and/or Fisher exact test when
the expected count in any cell was less than 5. The com-
parison between two independent groups with quantita-
tive data and parametric distribution was done by using
independent ¢-test, while comparison between more than
two groups was done by using one-way ANOVA test with
post hoc analysis. Spearman correlation coefficients were
used to assess the correlation between two quantitative
parameters in the same group. P-value < 0.05 was consid-
ered statistically significant.

Ethical committee approval

The study was approved by Ain Shams University Faculty
of Medicine Research Ethics Committee (REC), reference
number MS 480/2022.

Results
The mean duration of disease remission among cases was
21 + 9 months.

Demographic data
The majority of our included patients were males, 60% (n
= 42). The mean of their age was 34 + 8 years. The con-
trol group was matched for sex and age (males repre-
sented 73.5% (1 = 36), and the mean of their age was 33 +
13 years) (Table 1).

Mini-mental status examination score

IBD patients performed significantly lower than con-
trols (P < 0.001). While the mean score of MMSE in
the control group was 30, the mean MMSE score
among cases was 28.5 = 3 (Table 2). Detailed analy-
sis of cases score showed that 42 patients had a score
of 30, whereas 22 patients had scores between 24 and
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Table 1 Demographic data and patient characteristics

Min. Max. Mean  SD
Age 19.00 5300 3384 831
N %
Sex Male 42 60.0%
Female 28 40.0%
Smoking Nonsmoker 53 75.7%
Smoker 17 24.3%
Occupation Working 41 58.6%
Not working 27 38.6%
Student 2 2.9%
Marital status Single 28 40.0%
Married 38 54.3%
Divorced 2 2.9%
Widow 2 2.9%
Residence Urban 38 54.3%
Rural 32 45.7%
Education Elementary 11 15.7%
Preparatory 13 18.6%
High school 10 14.3%
Vocational 17 24.3%
College 19 27.1%
Min. Max. Mean  SD
Period of remission (months) 12.00 4800 21.13 9.24
N %
Type of disease uc 50 714%
@b} 20 28.6%
Type of treatment Biological 19 27.1%
Conventional 51 72.9%
DM Yes 20 28.6%
No 50 71.4%
HTN Yes 19 27.1%
No 51 72.9%
Extraintestinal manifestations ~ No 61 87.1%
Yes 9 12.9%

30 (i.e., low normal). Cognitive impairment, denoted
by scores less than 24, was recorded in 6 patients, of
whom 3 had mild impairment (mean = 21 + 0.7) and
the other 3 had moderate impairment (mean = 17 *
0.3) (Table 2).

The difference between cases and controls was signifi-
cant in all five domains of MMSE (orientation, registra-
tion, attention, recall, and language) (Table 3). Further
analysis revealed that participants with UC, rather than
CD, performed significantly worse on MMSE (mean
28.6 + 2.8, P = < 0.001) as compared to controls (means
30) (Tables 4 and 5). Of the UC patients, 4 had mild and
moderate cognitive impairment, where the scores were
less than 24.
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Table 2 Mini-mental state examination (MMSE) and Trail Making Test (TMT) of cases and controls
Group t p-value
Cases (h =70) Controls (n = 50)
Mean SD Mean SD
Orientation 9.7 038 10.00 .00 2.98 0.004
Registration 3 1 3 0 3.36 0.001
Attention 5 1 5 0 273 0.01
Recall 3 1 3 0 3.36 0.001
Language 8 1 8 0 3.22 0.002
MMSE total 28.54 3.04 30.00 .00 4.01 <0.001
Trail Making Test A (time in seconds) 31.66 1945 2328 284 355 <0001
Trail Making Test B (time in seconds) 255.01 47.96 233.94 2243 2.89 0.01
N % N % % p-value
Copying 00 4 5.7% 0 0.0% 2.96 0.14
1.00 66 943% 50 1000%  E
MMSE total Normal 42 60.0% 50 100.0% 29.63 < 0.001
Low normal 22 31.4% 0 0.0% FE
Mild CI 3 4.3% 0 0.0%
Moderate Cl 3 4.3% 0 0.0%
Table 3 Comparison between ulcerative colitis and Crohn’s disease regarding MMSE and TMT testing
Type of disease t p-value
UC (n=50) CD (n=20)
Mean SD Mean SD
MMSE 28.62 277 28.35 3.72 0333 0.740
TMT 283.60 57.86 294.35 7151 0.656 0514
N % N % X p-value
Level of cognition Normal 46 92.0% 18 90.0% 1.76 0.71
Mild C| 2 4.0% 1 5.0% FE
Moderate Cl 2 4.0% 1 5.0%
Table 4 Comparison between ulcerative colitis and controls regarding MMSE and TMT testing
UC (n=50) Controls (n = 50) e p-value
Mean SD Mean SD
MMSE 28.62 2.77 30.00 .00 3.52 < 0.001
T™MT 283.60 57.86 257.22 23.03 299 0.003
? Student t-test
Table 5 Comparison between Crohn's disease and controls regarding MMSE and TMT testing
Crohn’s (n = 20) Controls (n = 50) t# p-value
Mean SD Mean SD
MMSE 2835 3.72 30.00 .00 1.99 0.06
T™MT 294.35 7151 257.22 23.03 2228 0.03

2 Student t-test
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IBD cases significantly recorded longer duration to fin-
ish parts A and B, compared to the healthy controls (P
< 0.001 & 0.01, respectively), with mean values of 32
+ 19.5 and 255 * 48 s for parts A and B, among cases
(Table 2). Meanwhile, both UC and CD patients took
significantly longer time to finish TMT (mean 283.6 +
58 s and 294.4 + 71.5, respectively), compared to con-
trols (mean 257 + 23, P = 0.003 and 0.03, respectively)
(Tables 4 and 5).
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Factors affecting MMS
1. Patient-related factors

There was a significant difference in the age of patients
with cognitive impairments than those without (41 + 7.3
versus 33 + 8, respectively, P = 0.019). Divorced patients
(n = 2) had significantly lower mean MMSE (21 + 2.8)
than other marital statuses (P < 0.001) and took longer
duration to finish TMT (Tables 6 & 7). Cases living in

Table 6 Relation between patients'data and MMSE results among cases

Parameter
Age Pearson’s correlation

p-value

Male
Female

Sex

Single
Married
Divorced
Widowed
Urban
Rural

Marital status

Residence
Education Elementary
Preparatory
High school
Vocational
College
Occupation Working
Not working
Student

Yes

No

Yes

No

Nonsmoker

DM

HTN

Smoking
Smoker
uc
D

Biological

Type of disease

Type of treatment
Conventional
Extraintestinal manifestations No
Yes
Period of remission (months) Pearson’s correlation
P-value
Duration of disease (months) Pearson’s correlation
P-value

MMSE total

—0.280

0.019

MMSE total Test value p-value
Mean SD

2857 321 0.10* 0.92
28.50 2.83

29.50 88 8.13%* < 0.001
2845 334

21.00 2.83

24.50 4.95

29.32 .99 2.21* 0.03
27.63 423

27.36 5.24 0.98** 043
28.08 3.28

29.50 71

28.35 324

29.21 1.23

29.10 2.02 1.87% 0.16
27.67 412

29.00 .00

27.80 41 1.06* 0.30
28.84 249

28.68 343 0.24* 0.82
2849 292

2834 325 0.99* 033
29.18 224

28.62 2.77 0.33* 0.74
28.35 372

28.37 3.17 0.29* 0.77
2861 3.03

29.08 249 3.03* 0.01
24.89 4.04

MMSE total

0.065

0.593

-0.158

0.191

*Student t-test. **One-way ANOVA test
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Table 7 Relation between patients'data and TMT results among cases
Parameter MMSE total
Age Pearson’s correlation 0.308
p-value 0.009
MMSE total Test value p-value
Mean SD
Sex Male 284.21 64.57 041% 0.69
Female 290.36 58.15
Marital status Single 265.18 21.32 11.29%% <0.001
Married 291.39 65.63
Divorced 480.00 29.70
Widowed 304.50 34.65
Residence Urban 274.58 2141 1.68* 0.10
Rural 301.03 86.84
Education Elementary 302.09 89.35 0.52** 0.72
Preparatory 296.69 75.54
High school 269.30 20.80
Vocational 288.12 77.67
College 27874 18.21
Occupation Working 274.83 4357 240%* 0.10
Not working 30648 80.71
Student 262.00 2.83
DM Yes 29345 73.67 0.58* 0.57
No 283.96 56.87
HTN Yes 278.37 4743 0.68* 0.50
No 289.76 66.42
Smoking Nonsmoker 28745 59.95 0.19% 0.85
Smoker 284.24 68.86
Type of disease uc 283.60 57.86 0.66* 0.51
D 294.35 71.51
Type of treatment Biological 296.37 80.88 0.80* 043
Conventional 283.06 5342
Extraintestinal manifestations No 277.05 4393 1.96* 0.09
Yes 351.89 113.57
TMT total
Period of remission (months) Pearson’s correlation —0.040
P-value 0.745
Duration of disease (months) Pearson’s correlation 0.188
P-value 0.119

*Student t-test. **One-way ANOVA test

rural areas had significantly lower MMSE score than
those in urban areas (27.6 + 4) vs (29 + 1) (P < 0.03)
(Table 6).

2. Disease-related factors

The presence of extraintestinal manifestations was
associated with significantly lower MMSE score with a
mean of 24.8 + 4 versus 29.1 + 2.5 in those without mani-
festations (P = 0.01). A total of 9 of patients had one or

more extraintestinal disease, of whom 5 (55.6%) had
arthritis (Table 6).

Discussion

Our results revealed the potential effect of IBD on global
cognitive functions. In this study, the 70 IBD patients
(50 UC and 20 CD) recorded significantly lower than
the healthy controls on the MMSE, where 6 patients
(8.6%) had scores less than 24 (denoting mild to moder-
ate cognitive impairment). Also, significantly longer time
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was taken to fulfill the TMT test by these cases as com-
pared to healthy controls (32 + 19.5 versus 23 + 2.8 for
TMT part A and 255 + 48 versus 234 + 22.4 s for part B,
respectively).

Our results agree with Rasmus et al. (2016) whose
cohort of 30 IBD patients recorded a mean score of 27
on MMSE, which was lower than that of the healthy
controls [17]. Similarly, Sharma et al. reported signifi-
cantly lower cognitive performance in 20 ulcerative coli-
tis patients, on applying MMSE, with a mean of 21.8 +
3.1, in comparison to healthy controls (mean = 26.9 +
0.5) (p-value < 0.01) [18]. When Castaneda et al. (2013)
[19] applied TMT among 34 adolescents with IBD, they
found that the time taken was 31.2 + 8.6 for part A and
74.7 + 25.3 for part B. Our results were, in part, similar
to the aforementioned observations; however, our patient
cohort took much longer time to finish part B (255 +
48). Castaneda et al. also concluded that no major cog-
nitive deficits existed in IBD patients which agrees with
our findings as none of our patients recorded severe dys-
function measured by MMSE. In our study, the MMSE
score of UC cases was 28.6 + 2.8which was significantly
lower than healthy controls (30). CD patients, however,
had insignificantly lower MMSE score (28.3 + 3.7) than
the controls (P = 0.06). This goes in accordance to Van
Erp et al.,, who compared the cognitive functions of 20
cases with quiescent CD versus healthy controls. They
demonstrated an insignificantly lower difference (28.9 +
1.62 versus 29.65, respectively, P = 0.87). Additionally,
CD patients did not significantly perform worse on nei-
ther part of TMT as compared to controls (P > 0.05) [20].

Comparison of cognitive performance between UC and
CD patients, similar to our findings, Tadin Hadjina et al.
(2019) [21] found no significant difference. The afore-
mentioned findings are largely consistent with a recent
16-year longitudinal analysis of the Taiwanese National
Health Insurance Research Database, where IBD patients
were found to have over 2.5-fold increased risk of devel-
oping dementia over 16-year follow-up [22].

In attempt to identify the affected domains in cognitive
dysfunction among IBD patients, a meta-analysis con-
cluded that “attention,” particularly alertness, and “execu-
tive” function, particularly the working memory, were
affected the most, suggesting that cognitive impairment
could be a potential extraintestinal manifestation of IBD
[23]. This was emphasized by studies, which applied dif-
ferent and more complex tests [24].

According to our results, cognitive dysfunction was not
related to disease type, duration of illness, or period of
remission. This agrees with Berrill et al. [25], who, despite
not restricting his analysis to IBD patients in remissions,
concluded that neither disease type, duration, nor activ-
ity affects cognitive function in those patients.
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This also goes in accordance with Golan et al. [26],
who derived that cognitive scores were correlated with
the intensity of intestinal disease (activity index), but
not with disease duration or past complications. Also,
a significant correlation was found between their global
cognitive scores and nutritional risk index, independ-
ent of depression. They also observed the negative asso-
ciation between serum CRP of patients with CD and
memory. This was rationalized by the hypothesis that
cognitive dysfunction in CD may be driven and mediated
by inflammation-associated cytokines, gaining access to
the brain through breaches in the blood brain barrier,
which may impede brain function in a potentially revers-
ible way [27].

In our patient cohort, patients with extraintestinal
manifestations had lower scores on MMSE and more
modest TMT results. On the other hand, it is controver-
sial among studies whether hemoglobin level affects cog-
nitive function in IBD patients. While Golan et al. [26]
found a significant correlation between Hb levels and
better cognitive performance, Wells et al., like our study
findings, disagree [28].

As for the patient-related factors, older age, being
divorced, and living in rural areas seemed to negatively
impact cognitive performance among IBD patients in the
current study. Aging generally is associated with deterio-
ration of cognitive function especially tasks responsible
for speed of processing, working memory, and executive
cognitive function [29]. In our study, patients with cog-
nitive impairment were significantly older than those
without; this agrees with Tadin Hadjina et al. who found
a strong correlation between age and poor cognitive per-
formance in IBD [21].

Previous studies have frequently reported that IBD
patients are vulnerable to depression and anxiety disor-
ders, which inherently and independently contribute to
cognitive impairments [6, 30, 31], and being divorced
might be an additional psychological contributor to the
observed cognitive compromise.

Conclusion

Quiescent IBD patients potentially suffer from cogni-
tive impairment, which could be mild to subclinical. IBD
patients with subjective cognitive complaints might ben-
efit from brief cognitive screening tools such as MMSE
and TMT to provide preliminary discrimination of cog-
nitive deficits. Extraintestinal complications, age, marital
status, and living in rural areas might be contributing fac-
tors to the observed cognitive impairment. Further stud-
ies are needed to assess the effect of other modifiable risk
factors, such as anxiety, depression, and nutritional com-
promise on cognitive impairment in IBD patients.



Al Balakosy et al. The Egyptian Journal of Internal Medicine

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/543162-024-00304-w.

[ Supplementary Material 1. }

Acknowledgements
Professor Doctor Mubarak Hussein, Professor of Tropical Medicine, Ain Shams
University.

Authors’ contributions

Dr. AAB, Dr. HM, Dr. SA, Dr. RMN, and Dr. SA were responsible for the organiza-
tion and coordination of the study. Dr. AAB, HM, and Dr. SA were the chief
investigators responsible for the data collection, analysis, and interpretation.
Dr. AAB, Dr. SA, RMN, and Dr. HM developed the study rationale and design. All
authors contributed to the writing of the final manuscript. All members of the
study team contributed to the management or administration of the trial.

Funding
None

Availability of data and materials
The datasets used during the current study are available from the correspond-
ing author on reasonable request.

Declarations

Competing interests
The authors declare that they have no competing interests.

Received: 5 August 2023 Accepted: 23 March 2024
Published online: 16 April 2024

References

1. Rubin DT, Ananthakrishnan AN, Siegel CA, Sauer BG, Long MD (2019)
ACG clinical guideline: ulcerative colitis in adults. Am J Gastroenterol
114(3):384-413

2. Lichtenstein GR, Loftus EV, Isaacs KL, Regueiro MD, Gerson LB, Sands BE
(2018) ACG clinical guideline: management of Crohn’s disease in adults.
Am J Gastroenterol 113(4):481-517

3. OttC, Schalmerich J (2013) Extraintestinal manifestations and complica-
tions in IBD. Nat Rev Gastroenterol Hepatol 10(10):585-595

4. Oliveira GR, Teles BC, Brasil EF, Souza MH, Furtado LE et al (2008)
Peripheral neuropathy and neurological disorders in an unselected
Brazilian population-based cohort of IBD patients. Inflamm Bowel Dis
14(3):389-395

5. Benavente L, Moris G (2011) Neurologic disorders associated with inflam-
matory bowel disease. Eur J Neurol 18(1):138-143

6. Bernstein CN, Hitchon CA, Walld R, Bolton JM et al (2019) CIHR team in
defining the burden and managing the effects of psychiatric comor-
bidity in chronic immunoinflammatory disease. Increased burden of
psychiatric disorders in inflammatory bowel disease. Inflamm Bowel Dis
25(2):360-368

7. Zikou AK, Kosmidou M, Astrakas LG, Tzarouchi LC et al (2014) Brain
involvement in patients with inflammatory bowel disease: a voxel-
based morphometry and diffusion tensor imaging study. Eur Radiol
24(10):2499-2506

8. Zois CD et al (2010) Neurologic manifestations in inflammatory bowel
diseases: current knowledge and novel insights. J. Crohn’s. Colitis
4(2):115-124

9. ZhaoL et al (2018) Bidirectional gut-brain-microbiota axis as a potential
link between inflammatory bowel disease and ischemic stroke. J. Neuro-
inflammation 15(1):339

10. Gareau MG (2016) Cognitive function and the microbiome. Int Rev Neu-
robiol 131:227-246

(2024) 36:41

Page 8 of 8

11. Mokrowiecka A, Kumor A, Jakubczyk E, Pietruczuk M, Malecka-Panas E
(2010) The application of Montreal classification in different clinical and
serological IBD subtypes. Hepatogastroenterol 57(101):787-793

12. Jesse K. Liu, Gary R. Lichtenstein (2012): Chron's disease activity index,
inflammatory bowel disease (Chapter12), Clinical Gastrointestinal Endos-
copy (Second Edition), Pages 243-264.

13. Folstein MF, Folstein SE, McHugh PR (1975) “Mini-mental state” A practical
method for grading the cognitive state of patients for the clinician. J.
Psychiatr. Res. 12:189-198

14. Reitan RM, Wolfson D (1993) The Halstead-Reitan neuropsychological test
battery: theory and clinical interpretation. 2nd Neuropsychology Press

15. Lezak MD (2012) In: Howieson DB, Bigler ED, Tranel D (eds) Neuropsycho-
logical assessment, (5 ed.). edn, Oxford

16. Desoky T, Gabra RH (2019) Executive dysfunction in an Egyptian sample
of adult participants with epilepsy: a case—control study. Egypt J Psychiatr
40:31-34. https://doi.org/10.4103/ejpsy.ejpsy_33_18

17. RasmusA SL, Pujanek M, Meder A et al (2016) Disturbance in episodic
memory in patients with inflammatory bowel disease. Acta Neuropsy-
chologica 14(1):35-45

18. Sharma N, Dhiman S, Bodh V et al (2021) Cognitive dysfunction in ulcera-
tive colitis patients in remission and its comparison with patients with
irritable bowel syndrome and healthy controls. Indian JGastroenterol
40:169-175

19. Castaneda AE, Tuulio-Henriksson A, Aronen ET, Marttunen M, Kolho
K (2013) Cognitive functioning and depressive symptoms in ado-
lescents with inflammatory bowel disease. World J Gastroenterol
19(10):1611-1617

20. Van Erp S, Ercan E, Breedveld P et al (2017) Cerebral magnetic resonance
imaging in quiescent Crohn's disease patients with fatigue. World J
Gastroenterol 23:1018-1029

21. Tadin Hadjina I, Zivkovic PM, Matetic A, Rusic D, Vilovic M, Bajo D, Puljiz
Z,Tonkic A, Bozic J (2019) Impaired neurocognitive and psychomo-
tor performance in patients with inflammatory bowel disease. Sci Rep
9(1):13740

22. Zhang B, Wang HE, Bai Y-M et al (2021) Inflammatory bowel disease is
associated with higher dementia risk: a nationwide longitudinal study.
Gut. 70(2021):85-91

23. Hopkins CWP, Powell N, Norton C, Dumbirill JL, Hayee B, Moulton CD
(2021) Cognitive impairment in adult inflammatory bowel disease: a
systematic review and meta-analysis. J Acad Consult Liaison Psychiatry
62(4):387-403

24. Fan'W, Zhang S, Hu J et al (2019) Aberrant brain function in active-stage
ulcerative colitis patients: a resting-state functional MRI study. Front Hum
Neurosci 13:107

25. Berrill JW, Gallacher J, Hood K, Green JT et al (2013) An observational
study of cognitive function in patients with irritable bowel syndrome and
inflammatory bowel disease. Neurogastroenterol Motil 25(11):918-e704

26. Golan D et al (2016) Cognitive function of patients with Crohn's disease is
associated with intestinal disease activity. Inflamm Bowel Dis 22:364-371

27. Capuron L, Miller AH (2011) Immune system to brain signaling: neuropsy-
chopharmacological implications. Pharmacol Therapeut 130(2):226-238

28. Wells CW (2006) Effects of changes in hemoglobin level on quality of life
and cognitive function in inflammatory bowel disease patients. Inflam-
matory Bowel Diseases 12(2):1

29. Murman D (2015) The impact of age on cognition. Semin Hear
36:111-121

30. Rock PL, Roiser JP, Riedel WJ, Blackwell AD (2014) Cognitive impairment
in depression: a systematic review and meta-analysis. Psychol Med
44(2014):2029-2040

31. Moulton CD, Pavlidis P, Norton C et al (2019) Depressive symptoms in
inflammatory bowel disease: an extraintestinal manifestation of inflam-
mation? Clin Exp Immunol 197(2019):308-318

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1186/s43162-024-00304-w
https://doi.org/10.1186/s43162-024-00304-w
https://doi.org/10.4103/ejpsy.ejpsy_33_18

	Quiescent ulcerative colitis and Crohn’s disease have potential effect on cognitive function
	Abstract 
	Background 
	Aim 
	Patients and methods 
	Results 
	Conclusion 

	Introduction
	Patients and methods
	Inclusion criteria
	Exclusion criteria
	Cognitive function tests
	Trail Making Test (TMT) was used for assessment of executive function [14] (Appendix B)
	Statistical analysis
	Ethical committee approval

	Results
	Demographic data
	Mini-mental status examination score
	TMT

	Factors affecting MMS

	Discussion
	Conclusion
	Acknowledgements
	References


