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ARTICLE INFO Abstract

Background. The prevalence of type 2 diabetes is increasing. The disease is known to be
Article History: an important risk factor for cognitive decline. Given the importance of diagnosing and
Received: 15 May 2021 controlling cognitive disorders such as memory impairment in diabetic patients and the
Accepted: 17 Jul 2021 difference of cognitive impairments in different populations, we decided to investigate
ePublished: 12 Feb 2022 the relationship between type 2 diabetes with memory and executive function.

Methods. This case-control study was performed on 30 type 2 diabetic patients (case
Keywords: group) and 30 nondiabetic patients (control group) referred to Sheikh ol-Rayis Clinic in
Type 2 diabetes, memory, Tabriz during 2018. Demographic information questionnaires and Persian Cognitive
cognitive function, Assessment Package (PCAP) were administered to all subjects in both groups.
executive function Results. Patients with diabetes achieved lower scores in working memory tests and

concentration tests compared to controls (healthy controls). There was no significant
difference between the two groups regarding executive function (P<0.05). But the scores
of diabetic patients in the number and symbol placement test and the number and letter
placement test were significantly lower than the control group (P<0.05).

Conclusion. Type 2 diabetes can have a significant impact on the concentration of these
patients and impair working memory and executive function. The findings of the
present study stress that patients with type 2 diabetes experience a decline in their
cognitive performance. Therefore, monitoring the neuropsychological status of these
group are essential.

Practical Implications. Due to the effect of type 2 diabetes on the brain and the
development of cognitive disorders (such as memory and executive dysfunction), if
diabetes is diagnosed and treated early, cognitive impairments can be significantly
prevented. Importantly, these deficiencies can affect a person's ability to perform daily
activities, job performance, and self-care. It is reccommended to improve the process of
diabetes control to prevent cognitive disorders in patients and help improve their
quality of life.
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Extended Abstract

Background

The prevalence of type 2 diabetes (T2D) is
increasing worldwide. T2D can increase the risk of
cardiovascular disease, stroke, and kidney disorders,
and lead to destructive effects on brain function. It is
also known as an important risk factor for cognitive
decline, which is an age-related disease affecting
memory and thinking skills. Factors associated with
T2D, including dyslipidemia and peripheral vascular
disease, appear to affect the brain even in healthy
individuals. In this regard, it is emphasized that if T2D
is diagnosed and treated early, cognitive disorders
such as memory impairment can be significantly
prevented. Given the importance of diagnosing and
controlling cognitive disorders such as memory
impairment in diabetic patients and the difference of
cognitive impairments in different populations, this
case-control study aimed to investigate the
relationship between T2D with memory and executive
function.

Methods

This case-control study was performed on 30
patients with T2D (case group) and 30 non-diabetics
without cognitive complaints (control group) referred
to Sheikh-al-Raeis Clinic in Tabriz, Iran in 2018.
Using convenience sampling method, the samples
were selected. The inclusion criteria were patients
with T2D in the age range of 40-65 years with no
history of brain injury, head trauma, mental
retardation, autism, dementia, epilepsy, or any
conditions such as blindness, deafness, hyperactivity,
anxiety, depression, other chronic illness, and not
taking psychiatric drugs. To collect data, a
demographic information questionnaire and the
Persian Cognitive Assessment Package (PCAP) were
used in both groups. The PCAP was utilized to
evaluate cognitive performance in the following order:
concentration through Trail Making Test (TMT)
Parts A & B; working memory through Wechsler test
including Forward Digit Span Task, Backward Digit
Span Task, and Letter Number Sequencing Task; and
executive performance through the Symbol Digit
Modality Task, Letter Digit Modality Task, and the
Strauss Verbal Fluency Task.

Data were analyzed through SPSS software version
22 and P<0.05 was considered as statistically
significant. First, the normal distribution of data was
investigated using the Kolmogorov-Smirnov test.
Demographic information was analyzed using the
mean, standard  deviation, and frequency.
Independent t-test and Fisher’s exact test were used to
compare the underlying variables between the two
groups.

Results

The mean age of case and control groups was 54.3
and 50.7 years, respectively. The diabetic patients
spent an average of 8-22 seconds more time than the
control group to build sequence 1 and sequence 2 test,
respectively. So, they achieved lower scores in
concentration tests compared to the controls. The
comparison of the total score of backward digit span
test (working memory tests) between the studied
groups by independent t-test showed that the total
score in the case group was significantly lower than
the control group. However, there was no significant
difference between the two groups regarding
executive function (P <0.05). Meanwhile, the scores of
diabetic patients in the number and symbol
placement test and the number and letter placement
test were significantly lower than the control group
(P <0.05).

Conclusion

According to the results, the levels of
concentration, working memory, and executive
function in diabetic patients were lower than healthy
individuals. Importantly, these deficiencies can affect
a person’s ability to carry out daily activities, work
performance, and self-care. Considering that diabetic
patients were not significantly different in performing
the Forward Digit Span test, it can be stated that
various factors such as education, genetics,
intelligence, and education could affect memory
function, and blood sugar was only one of the
considered effective factors. Therefore, high blood
sugar can impair memory, and other factors such as a
healthy lifestyle can reduce the destructive effects of
high blood sugar by strengthening memory.
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