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SUMMARY

Crohn’s disease (CD) and ulcerative colitis (UC) belong to a
group of Inflammatory Bowel Diseases (IBD). The most com-
mon symptoms are chronic diarrhoea, weakness, loss of weight,
and chronic gastralgia (belly-aches). Beside somatic symptoms
mild cognitive disturbances are observed in IBD patients. The
most prominent are memory disturbances. The aim of the pres-
ent work was to evaluate the occurrence of episodic memory
disorders in IBD and to determine its profile as an index of the
cognitive functions decrease.

The experimental group consisted of 30 patients (14 women
and 16 men) aged 23 to 47 (mean age was 34.15 £ 8.34) with
a diagnosis of Inflammatory Bowel Disease treated at the Gas-
troenterology Clinic of the 2™ University Hospital in Bydgoszcz.
The patients with symptoms of deep depression and dementia
as assessed by the Mini Mental State Examination (MMSE)
were excluded from the study. The control group included
healthy persons matched for the sex and age. Two tests were
administered: Logical memory scale from WMS-III (Polish ver-
sion) and the Hospital Anxiety and Depression Scale — (HADS).
An analysis of the scores revealed a mild decrease of cognitive
functions in all 100% patients of the examined group. This was
expressed in the case of attention (in 50% of patients) as well
as memory (in 100% of patients). At the same time the exam-
ined patients showed mild anxiety symptoms.

It is important to draw the attention of medical staff and family
member to the occurrence of cognitive disorders in IBS patients,
and the consequent communication problems. This creates the
need to include elements of cognitive rehabilitation in the pro-
cess of IBS patient treatment.

Key words: Crohn’s disease, cognitive functions, anxiety

35



Rasmus A. et al. Inflammatory bowel disease

BACKGROUND

Crohn’s disease (CD) and Ulcerative colitis (UC) belong to the group of in-
flammatory bowel diseases (IBD). This is a disease is cancerous in nature, and
one that often has its origins at a young age. The incidence of IBD in Europe is
around 10 cases per 100,000 per annum. There has been observed in recent
time an increase in the frequency of both CD and UC. According to British data
the number of cases of IBD incidence will double every ten years (Ghosh &
Mitchell, 2007).

The symptoms of IBD include: chronic diarrhoea, weakness, body weight loss,
chronic stomach pains. The quality of the symptoms together with their chronic,
cancerous nature influence the weakening of patient activity in the social, edu-
cational, professional and family spheres, something that is linked to a significant
lowering in the quality of life (QoL) (Greenley et al, 2010). The results of tests
carried out point to a marked reduction in the quality of life amongst patients suf-
fering from IBD when compared to healthy individuals (Ghosh & Mitchell, 2007;
Wexner & Frattini, 2010; Scarpa, 2010; Cohen, 2002). The quality of life of IBD
patients is affected by an array of factors directly connected with the course of the
disease, for example the activity of the disease or the type of treatment employed.
Nonetheless taken into consideration need to be that IBD affects usually those of
a young age, while a significant lowering in the quality of life is affected also by
many psycho-social factors (Wexner & Frattini, 2010; Cohen, 2002; Guthrie et al,
2002), including the cooccurence of symptoms of depression, something that is
often a frequent symptom in this group of patients (Kovacs & Kovacs, 2007;
Greenley et al, 2010; Mackner & Crandall, 2006; Szigethy et al, 2004).

The lowering of IBD patient quality of life may be also connected with the
presence of cognitive deficiencies. For in recent time attention has been drawn
to the appearance of disturbances in the cognitive functions of patients with IBD,
particularly in the period of disease intensification. However, tests into this prob-
lem area are noticeably few (Attree et al, 2003; Dancey et al, 2009).

Tests into the cognitive functioning of individuals with IBD point to the appear-
ance of mild cognitive disturbances within this group of patients (Greenley et al,
2010). Amongst those cognitive functions which are exposed to frequent distur-
bance at the early stage of the disease is memory. One of the most sensitive in-
dexes of mild cognitive disturbances (MCI) is a lowered episodic memory ability
(Storandt & Hill, 1989). The aim of the present work is an evaluation of the ap-
pearance of disturbances to the episodic memory in patients with IBD as well as
the defining of the profile as an index of a lowered cognitive functioning.

MATERIAL AND METHODS

The test group constituted 30 patients (14 women, 16 men) aged from 23 to
47 (average age 34.15 + 8.34) with diagnosed inflammation of the bowels, who
had been hospitalised at the 2" University Hospital Gastroenterology Clinic in
Bydgoszcz, Poland, as a result of an intensification of the disease. The exclusion
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criteria were as follows: age > 50 lat, the presence of neurodegenerative dis-

eases during interview, the confirmation of features of dementia confirmed in the

screening test (MMSE), the presence of deep anxiety-depression disturbances.

The control group was made up of healthy volunteers (14 women, 16 men),
who paired off with the patients in the test group in terms of age, sex and edu-
cation.

The demographic and clinical characteristics of the test and control group are
presented in Table 1.

We made use of the following research instruments during our tests:

* Mini Mental State Examination (MMSE) — a short test of a patient’s mental
state (MMSE), as a screening test serving to evaluate disturbances in the
cognitive functions. MMSE is composed of 30 questions/tasks allowing one
to conduct a quantitative evaluation of various aspects in cognitive functioning.
Within the composition of areas subjected to evaluation are: Orientation in
time, Orientation in space, Remembering, Attention and Counting, Recalling,
Naming, Repeating, Understanding, Reading, Writing and Drawing.

* HADS (Hospital Anxiety and Depression Scale). HADS is a self-evaluation
scale. This scale has two sub-scales: for fear/anxiety and depression and is
a widely employed screening instrument for the evaluation of these states.

* LOGICAL MEMORY from the WMS-IIl battery (Polish language version by
Pachalska & Lipowska, 2006) this test measures the capability of episodic
memory, that is the ability to remember and recall events and situations which
create a consecutive logical sequence. This test involves two short stories,
which the tested party has to create immediately and after a period of time
has elapsed. In addition the second story is repeated twice to allow for
a greater likelihood that the patient will learn it during the test's immediate
phase as it would be difficult to evaluate the degree of memorised material
over a longer time period if the testee was only to have learned it to a limited
degree during the immediate phase (Wechsler 1998; Lipowska 2011).

The results of immediate recreation allowed for the following indexes to be
calculated:

» Instant aural memory — defines the ability to remember information directly
after its oral presentation

* The total evaluation of aural narrative and thematic memory — defines the
ability to remember word-for-word also thematic logical verbal material

» Learning index — defines the ability to acquire new aural information after
a repeated contact with the material, and serves to measure the relative in-
crease in the ability to create between subsequent attempts.

After the elapsing of 30 minutes the patient creates from memory (without
prior repeating) both stories. In addition the patient answers 30 questions of the
true/false type relating to important information in each text.

The second phase allows for the calculation of indexes of:

1. memorisation — defines the capacity of revitalised memory as a function of
instant memory capability following the elapsing of around 30 minutes,
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2. word-for-word and thematic creation with adjournment — defines the ability to
create after a break word-for-word and thematic verbal logical material,

3. reproduction — serves to compare the ability to create information from me-
mory in two cases: material reproduction and recognition.

RESULTS

An analysis of the results obtained from the screening test of cognitive func-
tions showed that 100% of those from the test group had a slight reduction in
cognitive functions. Of note is the fact that lowered were exclusively those results
obtained on the sub-scale connected with attention (in 50% of those tested) and
memory (in 100% of those tested).

There occurred somewhat more often anxiety disturbance (mild and moder-
ate) than was the case with depression. The results of the MMSE and HADS
screening tests are presented in Table 2.

Despite the fact that 33.33% of the patients tested made use of psychological
help, none of them had been referred to a neuropsychologist. What is more there
is an absence in the patients’ consciousness of existing cognitive functions dis-
turbances. In response to the question as to whether the patient has memory or
attention disturbance, 70% answered that they had none.

An analysis of the results obtained in the Logical Memory test is presented in
Table 1.

On the basis of the analysis conducted it was stated that there were signifi-
cantly lower results in the range of instantaneous aural memory in the patient
group when compared to the control group.

A subsequent comparison concerned narrative and thematic aural memory.
The index of narrative aural memory is the level of word-for-word reproductions
from the stories, while thematic aural memory defines the recollection of infor-
mation only, without which the thematic thread would lose meaning. It was shown
in the analysis conducted that individuals with IBD reproduced significantly less
word-for-word information as well as more often losing the important thematic
threads.

Table 1. Demographic and clinical characteristics of the test and control group

Test Group (n=30) Control Group (n=30)
Average + SD Average + SD
Age (years) 34.15+8.34 34.15+8.34
(min 23 - max 47) (min 23 - max 47)
Sex 46 /53 46/53
(WIM, %)
Education
secondary secondary 60% 60%
higher higher 40% 40%
illness duration 7.83 10 -
(years)
Type of disease Crohn’s disease 60%
Ulcerative colitis 40%
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Table 2. The results of the MMSE and HADS test in the test and control group

Test Group (n=30) Control Group (n=30)

MMSE M=26.95 + M= 30
HADS
FEAR/ANXIETY

Norm 47.06% 100%

Mild 29.41%

Moderate 23.52%
DEPRESSION

Norm 76.47% 100%

Mild 17.65%

Moderate 5.88%

Legend: M - mean
Table 3. Indexs of aural memory
Irritable bowel Healthy p
inflammation
M+SD MiSD

Instantaneous aural memory 22.43 +8.34 34.10 +4.98 p>0.000
Aural memory

narrative 36.6 £12.65 53.76 £7.16 p >0.001

thematic 16.53 +3.7 20.96 +1.54 p >0.001
Learning index 3.83 £3.22 4.25 +3.75 ns
Holistic evaluation of \
reproduction with restoration p>0.001

Narrative 22.36 +9.62 35.37 6.4 p>0.001

thematic 11.03 £2.90 13.68 +1.09
Percentage of remembered 80.43% £16.72 91.43% £9.24 p=0.003
information

Legend: M - the mean number of reproduced items; SD- Standard Deviation

In all those tested there was observed an improvement in results together
with the subsequent repetition of the material. Even though the level of material
remembered was lower in the patient group when compared to the control,
a similar curve for learning was obtained in both groups. The results obtained
are shown in Figure 1.

The next index analysed referred to learning (Table 2) and described the abil-
ity to learn new aural information after a repeated contact with the material. This
index is used to measure the relative increase in the ability to recreate across
the subsequent attempts. There have not been noted any significant statistical
differences in learning between the test group and the control.

A further step was the comparison of the index evaluating the percentage of
information remembered, which is a measure of the capacity of a revived mem-
ory, that is the amount of recreated information from both stories following a 20-
minute period of adjournment. The statistical analysis showed that the
percentage of information remembered is for those with IBD significantly lower
when compared to the control group. IBD patients forgot a greater part of the
material then did their healthy peers. The lowered level of this index is most char-

39



Rasmus A. et al. Inflammatory bowel disease

acteristic in relation to individuals with neurodegenerative disturbances/impair-
ments (Olszewski, 2008).

An analysis of the results of revitalised aural memory has also shown signifi-
cantly lower results in the test group than in the control while the profile for recre-

Immediate logical (episodic) memory

100
90

80
7
6
5 Experimental
4 M Control
3
2
1

0

An At Bln Blt B2n B2t

Legend: An — story A, narrative units; At — story A, thematic units; B1n — story B1, narrative units; B1t — story
B1, thematic units; B2n — story B2, narrative units; B2t —story B2, thematic units.
Figure 1. Immediate logical (episodic) memory — the learning profile
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B2, thematic units.
Figure 2. Delayed logical (episodic) memory: percentage of recreated units
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ation was the same in both groups (Figure 3). This means that episodic memory
revitalised in the group of IBD patients is not impaired. In both groups one may
observe a significant fall in the recreation of narrative units in the first story (for
the test group p=0.003 and for the control p=0.001) yet there was not observed
a significant fall in the remembered thematic units i.e., in the sense (meaning) of
the information remembered.

The final dimension to be analysed was recognition (Table 2). In this sub-test
the patient had to answer 30 questions of the true/false type referring to both
stories. There was not noted any significant differences in terms of the percent-
ages of information recognised between the patient group and that of the control
(80.83% vs. 89.53%, ns).

DISCUSSION

To date there has not been established an unequivocal link between IBD and
the appearance of disturbances to cognitive functions. In the subject literature
available there exists data which points to the existence of such a dependence,
although to date there have not been many research works into this problem
area.

The tests show that patients with IBD obtain worse results in the tests evalu-
ating verbal functioning (test measuring verbal functioning) when compared to
healthy individuals. However, there have not been noted differences in tests eval-
uating attention and the speed of mental processes (Attree et al, 2003; Dancey
et al, 2009).

On the other hand there exist reports which do not substantiate this thesis. In
the observed test conducted by Berril et al. (2015) covering 150 patients with
IBD, 40 patients with irritable bowel syndrome (IBS) and 41 healthy volunteers,
there were not noted any significant differences within the range of cognitive
functioning for those who were ill and those healthy, after taking into considera-
tion existing disturbances to mood and the level of education. The length of the
disease as well as disease activeness did not affect the cognitive functions of
those with IBD. In the research conducted by us there were noted difficulties in
recollection in 100% of those tested, while 50% claimed a reduced index of at-
tention and this just on the basis of the MMSE screening test. The results of ear-
lier published research evaluating the functioning of memory in those with IBD
concerned chiefly aural memory. The research instruments used were: the Au-
ditory Verbal Learning Test and the Paced Auditory Serial Addition Task. Test re-
sults showed a moderate/mild disturbance in verbal memory equally amongst
young people with IBD (Castaneda et al, 2008). Episodic memory has not hith-
erto been analysed in those with IBD, yet it is connected with the correct remem-
bering of an announcement in social interaction. In the test group of those with
IBD, in comparison with those who are healthy, there was noted a reduction in
this memory measurement. The Logical Memory test from the WMS-III battery
was utilised to test episodic memory in its authorised Polish-language version
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(Pachalska & Lipowska, 2006).

In the test group lower results were noted for instantaneous aural memory
when compared to the control group. Difficulties in this type of remembering may
point to a deficit in the pre-attentive buffer. (Brown & Pachalska, 2003).

Those with IBD recreate significantly less word-for-word information as well
as more often losing important thematic currents, which may point to the fact
that those being tested have difficulties in understanding and remembering the
meaning of contents heard.

The most differentiating trait is the holistic evaluation of the recreation of nar-
rative units with adjournment. Less differentiating though still significant indexs
of the functioning of episodic memory in individuals with IBD and healthy indi-
viduals turned out to be recognition, the index of learning as well as the percent-
age of information remembered.

The causes of confirmed cognitive disturbances, including those of memory,
have not been entirely explained. In those suffering from IBD several factors
have been confirmed which could result in the development of cognitive distur-
bances. The results of research show, among other things, a connection between
depression, which is a common phenomenon within this patient group, and cog-
nitive disturbances (Castaneda et al, 2008; Gualtieri et al, 2006).

Castaneda et al. (2008) have shown, however, an absence of a significant
connection between the presence of mild depression-anxiety symptoms and dis-
turbances in verbal memory. Therefore in order to exclude the effect mood dis-
turbances on the results of memory tests we have excluded in the tests we
conducted those with severe depression-anxiety disturbances as evaluated by
means of the HADS scale.

It is important to note the results of laboratory research in those with IBD.
There exist studies on the subject of the connection between cognitive deficits
and lowered levels of haemoglobin. In turn other researchers show that higher
inflammation state parameters such as CRP or those of certain cytokines may
also affect a deterioration in cognitive functions.

During the course of the last five years attention has started to be focused on
the important role played by the intestines on the brain. M. Gershon (1999), who
defined the bowels as the ‘second brain,’” estimated that there are to be found in
the intestines around 100 million neurons, that is less than in the brain yet more
than in the spinal cord or peripheral nervous system. Both nerve systems con-
stantly send each other signals by means of the vagus nerve.

The vagus nerve runs from the intestines through the diaphragm, misses the
heart, lungs and oesophagus and enters many parts of the brain, including the
limbic system, the insular cortex, the amygdale or the hippocampus and also to
the prefrontal cortex. The connection with these areas as equally the brain-in-
testine axis link with the cholingeric route may explain the occurrence of memory
problems in those suffering from IBD (Chen et al, 2013).

The connection between the functioning of the intestines and that of the brain
has been also shown by lIrish researchers, who for several weeks gave prepa-
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rations to mice which contained microorganisms beneficial to the bacterial flora
of the intestines, and then subjected the rodents to various experiments checking
cognitive functions. The results were startling: the mice with a ‘supplemented’
alimentary system displayed enhanced determination, possessed lower stress
hormones in their blood and achieved better orientation test results. They were
also more motivated and in addition learned things better and had better mem-
ories than the mice from the control group.

Equally described has been the influence of intestine bacteria on changes in
the myclin — the fatty neurolemma of nerve cells — representing a kind of insula-
tion for neurons. Demyelination’s problems have, in turn, an effect on a deteri-
oration in the speed and quality of information transferred and consequently on
a lowering of cognitive functions (Chen et al, 2013; Montiel-Castro et al, 2013;
Foster & McVey Neufeld, 2013).

Of note is the fact that the presence of cognitive impairment is not always no-
ticed by patients with IBD. In the interview conducted with the patients not one
stated that they had memory impairment though many pointed to difficulties in
maintaining attention during the period of the disease’s intensification. This may
cause the patient marked discomfort and consequently reduce their quality of life.

It is important to make IBD patients aware, as with members of their family
and medical personnel involved in the treatment of the patients, of the possibil-
ities of the manifestation of cognitive impairment, including that of memory in pa-
tients with IBD and also their potential influence on problems of interpersonal
communication, particularly in the most intense phase of the disease and the in-
clusion within the treatment process of elements of cognitive rehabilitation for
these patients; something which in an important way would improve everyday
functioning and consequently the patient’s quality of life.

CONCLUSION

1. In the IBD test group when compared to that of healthy individuals there was
noted a decrease in logical memory, evaluated during the most intense period
of the disease.

2. The most distinct feature is the holistic evaluation of the recreation of narrative
units with an adjournment. Less distinctive indexes turned out to be recogni-
tion, the learning index and the percentage of information remembered.

3. An evaluation of the cognitive functions in patients with IBD when in remission
requires further research as does the evaluation of the correlations in the re-
sults obtained, for example with the enhanced process of inflammation or the
level of CRP or selected inflammatory cytokines.
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