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Background: Elderly patients with diabetes have a significantly increased prevalence of
mild cognitive impairment compared with people of similar age without diabetes. Tasks
related to diabetes self-management involve multiple cognitive skills and processes, such as
memory, attention, planning, and calculating. Impaired cognitive function can threaten the
patient’s ability to perform self-monitoring. The objectives of the study were: to assess
cognitive deficits and the level of self-care in elderly patients with diabetes, to identify
correlations between cognitive deficits and self-care, and to determine which variables
influence self-care behaviors and cognitive deficits.

Methods: The study involved 169 patients with type 2 DM. Standardized tools were used:
Mini-mental State Examination (MMSE) to assess cognitive function and the Self-Care of
Diabetes Inventory (SCODI) to assess the level of self-care. Socioclinical data were taken
from the hospital records.

Results: 56.8% of patients had cognitive impairment (MMSE<26). In the comparative
analysis, patients with cognitive impairment had significantly lower results in all domains
of the SCODI: self-care maintenance (72.9 vs 75), self-care monitoring (53.1 vs 56.3), self-
care management (71.9 vs 84.4), self-care confidence (79.5 vs 86.4). Correlation analysis
showed that the MMSE score correlates significantly and positively (p<0.05; r>0) with all
SCODI subscales, and the higher the MMSE score the higher the level of self-care (A:
r=0.252, B: r=0.244, C: r=0.019, D: r=0.28).

Conclusion: In this elderly type 2 diabetes population, and using only one test to verify the
cognitive function, self-care management was worse in terms of self-care management
(blood glucose control). Cognitive function components are independent determinants of
self-care in patients with type 2 diabetes. Recall is an independent predictor of self-care
maintenance, and writing a predictor of self-care monitoring.
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Introduction

Around 422 million people globally, and 60 million in Europe, have diabetes. Type
2 diabetes accounts for 90% of these cases and is considered a leading lifestyle
disease.! In 2010, the incidence of diabetes per 1000 people aged 65-79 years was
12.4.2 In 2018, there were 2.9 million adults (including 1.3 million adult men) with
diabetes mellitus in Poland, which corresponds to 9.1% of the adult population.
Among adults, the most numerous group of diabetics in 2018 was that of women
aged between 65 and 74 years (over 0.5 million).> Although the burden of diabetes
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is often described in terms of its impact on working-age
adults, diabetes in older adults is linked to higher mortal-
ity, impaired functional status, and increased risk of

institutionalization.*

Diabetes management is based on
pharmaceutical treatment, education, and self-care.’ Strict
metabolic control and self-care ability can improve dia-
betes treatment outcomes and considerably reduce the risk
of complications. Self-management refers to the indivi-
dual’s ability to manage the symptoms, treatment, physical
and psychosocial consequences, and lifestyle changes
inherent to living with a chronic condition.® Although the
benefits of diabetes self-care are well known, few elderly
patients practice self-care in diabetes. Only a small pro-
portion of patients achieve normal glycated hemoglobin
levels.” Available publications indicate that the level of
self-care in polish patients with diabetes ranges between
30% and 50%.>* The rates of adherence to blood glucose
self-monitoring are similar. As few as 65.1% of patients
comply with the relevant guidelines, and fewer than half
fully adhere to blood glucose self-monitoring recommen-
dations based on the Polish Diabetes Association (PTD)
guidelines.” Self-care is particularly important in patients
with diabetes, and comprises multiple components such as
diet, exercise, reduction of alcohol consumption, symptom
monitoring, recognizing and managing symptoms, foot
self-care, and adherence to pharmaceutical treatment.'”
Active participation in the treatment process helps patients
consciously manage their health. However, such participa-
tion requires cognitive skills such as learning, perceiving,
and interpreting.

In patients with diabetes, older age is associated with
limitations resulting from the patient’s progressive disabil-
ity, impaired vision and hearing, poorer drug metabolism,
and impaired cognitive functions. Diabetes is listed among
the risk factors for cognitive impairment due to such
processes as chronic hyperglycemia or hypoglycemia,
insulin resistance or hyperinsulinemia, oxidative stress,
and the accumulation of beta-amyloid in the brain.''

The impact of cognitive dysfunction on hypoglycae-
mia is the most critical because of its critical conse-
quences in the older patients with diabetes. There is
a two-way relationship between dementia and risk of
hypoglycaemia. In patients with dementia, the risk of
subsequent episodes of hypoglycaemia was three times
higher. The relationship between cognitive dysfunction
and the risk of hypoglycaemia is evident in patients with
both type 1 and type 2 diabetes.'>'* Elderly patients
with diabetes have a significantly increased prevalence

of dementia and mild cognitive impairment compared
with people of similar age without diabetes. Long-term
history of diabetes increases the risk of vascular demen-
tia and cognitive impairment, while unstable glycemia
affects concentration, attention, and memory. Diabetes is
associated with a 60% higher risk of dementia overall,
a 120% higher risk of vascular dementia in women, and
a 70% higher risk of vascular dementia in men.'> In
patients with diabetes, cognitive function deteriorates by
approx. 20% within 20 years.'®

Cognitive problems in patients with diabetes involve
attention, executive function, learning and memory, psy-
chomotor drive, visual and spatial skills, language, and
perception.'” Areas that are particularly strongly affected
in patients with diabetes include verbal memory and
psychomotor function.'® Tasks related to diabetes self-
management involve multiple cognitive skills and pro-
cesses, such as memory, attention, planning, and
calculating.'® Cognitive impairment has the potential to
interfere with blood glucose self-monitoring and achiev-
ing glycemic control.'” Impaired cognitive function can
threaten the patient’s ability to perform self-monitoring.

High rates of unidentified cognitive deficits in older
adults suggest that it is important to screen periodically for
cognitive dysfunction. Such dysfunction makes it difficult
for patients to perform complex self-care tasks, such as
blood glucose monitoring, adjusting insulin doses, or
appropriately managing the timing and content of diet. In
older patients with cognitive dysfunction, regimens should
be simplified, caregivers involved, and the occurrence of
hypoglycemia carefully assessed.

The topic of cognitive dysfunction in patients with
diabetes is well documented in the literature, and there is
an increasing number of reports focusing on assessing self-
care capabilities of patients with diabetes. Unfortunately,
there are only a few available papers evaluating the rela-
tionship between cognitive impairment in patients with
diabetes and their self-care capabilities. Thus, it seems
important to pursue investigations into the relationship
between cognitive impairment and the self-care and adher-
ence to treatment of patients with diabetes.

The objectives of the present study were: to assess
cognitive deficits and the level of self-care in elderly
patients with diabetes, to identify correlations between
cognitive deficits and self-care, and to determine which
variables influence self-care behaviors and cognitive
deficits.
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Patients and Methods

The present study has a cross-sectional and observational
design. The study used a closed-ended standardized survey
and 1-on-1 interviews.

Patients with a clinically confirmed type 2 diabetes
diagnosis, hospitalized in an internal medicine department,
were recruited. Inclusion criteria were as follows: clinical
diagnosis of type 2 diabetes as per the PTD guidelines, age
over 18 years, treatment with oral hypoglycemic agents
and/or insulin for at least 6 months, and written informed
consent to participate.” Exclusion criteria were as follows:
exacerbation of another chronic condition (chronic heart
failure—NYHA-IV, ischemic heart disease—CCS-IV, neo-
plastic disease, acute respiratory disease), inability to com-
plete the questionnaire, lack of consent to participate.

Patients admitted to the department for diagnostic tests
to follow up on the previously planned diabetes treatment
were recruited for the study on their first day of hospita-
lization. Their eligibility was determined by trained pro-
fessionals. Patients were selected by a panel consisting of
a physician and a nurse-specialist in the field of internal
medicine. A study protocol was prepared for the purpose
of the study so that the personnel could collect data in the
same way. Respondents answered all questions directly,
based on their last 4 weeks of treatment. The personnel
were informed about the aim of the study. The research
team included a physician specializing in internal medi-
cine, and two diabetes nurses responsible for cognitive
function assessment and self-care survey distribution.
Socio-demographic and clinical data were obtained from
the patients’ medical records, with their consent.

The examined patients did not take other medicines in
addition to insulin injections. Hypertension was diagnosed
by physician according to the European Society of
Cardiology guidelines.”® The patients were tested for
HbAlc from venous blood. All patients measured their
glycemia with a glucometer (patients did not use FGM/
CGM). Patients were administered insulin using only per-
sonal insulin pens, patients undergoing intensive insulin
therapy in acute conditions were excluded from the study.

In the study period (November 2019—March 2020), 278
patients with type 2 diabetes diagnosed in accordance with
the PTD criteria were hospitalized in the department.” In
this group, 65 patients did not meet the inclusion criteria,
and 12 refused to participate. Therefore, 201 patients were
included in the study and received surveys; however, dur-
ing the study, 32 patients dropped out without providing

a reason or did not complete the survey correctly. The final
group included 169 patients. All patients were informed
about the study course and methods, and about the possi-
bility of withdrawing from the study at any time. All
patients provided their written informed consent to parti-
cipate in the anonymous survey.

Questionnaires

e The SCODI (Self-Care of Diabetes Inventory) question-
naire, which is used to evaluate self-care in diabetes, is an
instrument comprising 40 items (rated on a 5-item Likert
scale), grouped into four dimensions: self-care mainte-
nance (comprises health-promoting exercise behaviours,
disease prevention behaviours, health-promoting beha-
viours and illness-related behaviours), self-care monitor-
ing (comprises body listening and symptom recognition),
self-care management (autonomous self-care manage-
ment behaviours and consultative self-care management
behaviours, blood glucose control), and self-care confi-
dence (comprises task-specific self-care confidence and
persistence of self-care confidence). Each of the four
parts is scored separately and standardized to a 0—100
scale, with higher scores indicating better self-care.” In
the study, the Polish version of the SCODI was used.”'
The Polish version of the questionnaire is available at:
https://self-care-measures.com/project/patient-version-
scodi-polish/

e The MMSE (Mini-Mental State Examination) is used to
assess a patient’s cognitive status: orientation to time and

place, registration, attention and calculation, recall, lan-
guage, repetition, following complex commands (pro-
vided orally or in writing), and visuospatial capabilities.
The total score may range between 0 and 30 points, with
lower scores indicating more cognitive impairment and
more severe dementia. Scores of 27—30 points indicate
no cognitive impairment, those from 26 to 24 points
indicate mild cognitive impairment without dementia,
and scores of and below 23 points indicate dementia.>>
e The ARMS (Adherence to Refills and Medications
Scale) consists of 12 statements in two subscales:
adherence to drug recommendations and adherence
to prescription refills. Each item can be rated “(1)
(2) rarely”, “(3) often”, or “(4) most of the
time”. The responses are shown on a Likert scale. To

CEINNTS

never”,

obtain the overall adherence assessment, points from
all 12 items are summarized, for a total score of
1248 points. The lower the score, the better the

2
adherence.?
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Statistical Analysis

In statistical analysis, non-parametric tests were used to
compare the results obtained. Quantitative variables were
presented as median and quartile values. For comparing
median values in two data series, the Mann—Whitney test
was used. For comparing more data series, we used the
Kruskal-Wallis test and multiple comparisons. Multiple-
factor analysis was performed using multiple logistic
regression. To select the best regression models, we used
backward stepwise regression. Results were considered
statistically significant at p < 0.05. Calculations were per-
formed using the Polish version of the Statistica 12.5
software package (StatSoft, Tulsa, USA).

The patients were broken down into 3 groups by
MMSE scores:
(MMSE: 30-27 points), group II—cognitive impairment
without dementia (MMSE: 26-24 points), group III—cog-
nitive impairment and dementia (MMSE: <23 points).

group I—normal cognitive function

Further analyses were carried out depending on the cogni-
tive function assessment result.

Ethical Consideration

The study was approved by the Bioethics Committee at the
Medical University in Wroclaw (approval no. 590/2016)
and was conducted in accordance with the Helsinki
Declaration and the principles of good clinical practice,

with respect for the rights and dignity of the participants.
All participants provided written informed consent.

Results

Patients’ Socio-Demographic
Characteristics

Patients with cognitive impairment were more likely to be
older, professionally inactive, have completed vocational
education, and live in rural areas than those with an
MMSE score in the normal range: 70.8 £7.3 vs 64.5+6.9,
84.4% vs 53.4%, 34.4% vs 19.2%, and 56.2% vs 15.1%,
respectively (Table 1).

Patients’ Clinical Characteristics

Cognitively impaired patients were more likely to be trea-
ted with more drugs, have longer duration of diabetes, and
have more hyperglycemic episodes (8.19+2.42 vs 5.84
+3.45, 15.1248.71 vs 5.0+£18.51, 93.6% vs 68.5%) than
those with intact cognitive function. They also had less
frequent follow-up diabetologist visits - every 6 months
(93.6% vs 43.8%). (Table 2) Moreover, more patients in
the cognitively impaired group had nervous system dis-
eases (21.8% vs 5.5%) (Table 2). The group with cognitive
impairment included the fewest patients treated with insu-
lin (46,9% vs 49.3%).

Table | Socio-Demographic Characteristics of the Patients with Diabetes Studied, Broken Down by MMSE Scores

Parameters MMSE p
Normal Cognitive Impairment Cognitive Impairment Total
(N=73) without Dementia (N=64) with Dementia (N=32) (N=169)
Age [years] MexSD 64.5%£6.9 65.6+5.9 70.8+7.3 65.33£9.49 | 0.003*
Gender Female 39 (53.4%) | 36 (56.2%) I5 (46.9%) 80 (47.3%) | 0.506
Male 34 (46.6%) | 28 (43.8%) 17 (53.1%) 89 (52.7%)
Residence Urban 62 (84.9%) | 37 (57.8%) 14 (43.8%) 110 (65.1%) | 0.002*
Rural [T (15.1%) | 27 (42.2%) 18 (56.2%) 59 (34.9%)
Education Primary | (1.4%) 2 (3.1%) 8 (25.0%) Il (6.5%) 0.046*
Vocational 14 (19.2%) | 28 (43.8%) Il (34.4%) 59 (34.9%)
High school 30 (41.1%) | 23 (35.9%) Il (34.4%) 66 (39.1%)
College/University 28 (38.3%) | 11 (17.2%) 2 (6.2%) 33 (19.5%)
Professional | Professionally active 34 (46.6%) | 22 (34.4%) 5 (15.6%) 51 (30.2%) | 0.018*
status Retirement/pensioner | 39 (53.4%) | 42 (65.6%) 27 (84.4%) 118 (69.8%)
Marital Unmarried 51 (69.9%) | 44 (68.8%) 20 (62.5%) 113 (66.9%) | 0.829
status Married 22 (30.1%) | 20 (31.2%) 12 (37.5%) 56 (33.1%)

Notes: p—Mann—Whitney test for quantitative variables, chi-squared test or Fisher’s exact test for qualitative variables; *Statistically significant difference (p<0.05).
Abbreviations: me, mean; SD, standard deviation; MMSE, Mini-Mental State Examination.
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Table 2 Clinical Characteristics of the Patients—for the Entire Group

and Broken Down by Cognitive Function

Parameters MMSE p
Normal Cognitive Cognitive Total (N=169)
(N=73) Impairment Impairment
without with Dementia
Dementia (N=32)
(N=64)
Comorbidities Hypertension according to ESC | 52 (71.2%) 46 (71.8%) 25 (78.1%) 123 (72.8%) 0.853
Ischemic heart disease 18 (24.7%) 16 (25.0%) 5 (15.6%) 39 (23.1%) 0.767
Atherosclerosis 9 (12.3%) I (17.2%) 2 (6.3%) 22 (13.0%) 0.508
Obesity (BMI230) 7 (9.6%) 7 (10.9%) 9 (28.1%) 23 (13.6%) 0.152
Nervous system diseases 4 (5.5%) 2 (3.1%) 7 (21.8%) 13 (7.7%) 0.026*
Duration of diabetes MexSD 5.0£1851 11.0+7.84 15.12+8.71 11.65+13.86 0.003*
[years]
Number of drugs taken MexSD 5.84+3.45 6.55+3.23 8.19+2.42 6.49£3.3 0.001*
per day
Last glucose level [mg/dl] Me (min — max) 138 (120-151) | 140 (128-173) 145 (120-154) 145 (75-680) 0.066
(measured from capillary
blood with a glucometer)
Last HbAlc (measured Me (min — max) 6.3 (5.7-7.1) 5.9 (5.8-7.4) 6.1 (5.6-6.6) 6.9 (5.2-14.9) 0.092
from venous blood)
Early complications Hyperglycemia 50 (68.5%) 50 (78.1%) 30 (93.6%) 116 (68.6%) 0.028*
Hypoglycemia 23 (31.5%) 14 (21.9%) 4 (12.5%) 32 (18.9%)
Follow-up diabetologist Once a month 3 (4.2%) 2 (3.1%) 0 (0.0%) 6 (3.6%) 0.019*
visits Every 3 months. 36 (49.3%) 14 (21.9%) 0 (0.0%) 97 (57.4%)
Every 6 months. 32 (43.8%) 44 (68.8%) 30 (93.6%) 56 (33.1%)
No 2 (2.7%) 4 (6.2%) 2 (6.3%) 10 (5.9%)
Treatment Pharmaceutical treatment 52 (71.2%) 38 (59.4%) 11 (34.4%) 79 (46.8%) 0.015%
Insulin therapy (with insulin 36 (49.3%) 39 (60.9%) 15 (46.9%) 67 (39.6%)
pens)
Combination therapy (insulin + 12 (16.4%) 7 (10.9%) 5 (15.6%) 23 (13.6%)
drugs)
Self-Care of Diabetes SCODI A: Self-care maintenance | 75.0 (67-85) 72.9 (69-82) 57.3 (46-70) 72.9 (64.6-83.3) | <0.001*
Index (SCODI) SCODI B: Self-care monitoring 84.4 (63-91) 75.0 (65-88) 50.0 (48-79) 71.9 (56.3-90.6) | 0.006*
SCODI C: Self-care management | 56.3 (47-72) 54.7 (44-63) 43.8 (35-47) 53.1 (43.8-62.5) | 0.002*
SCODI D: Self-care confidence 86.4 (68-98) 84.1 (77-95) 61.4 (50-71) 79.5 (67.0-95.5) | <0.001*
ARMS Pills (n=101) 18.5£7.10 17.26+4.75 17.65+4.85 18.04+6.08 0.350
Insulin (n=95) 20.28+7.16 17.95+2.95 20.37+5.26 19.55+5.59 0.019*

Notes: p—Mann—-Whitney test for quantitative variables, chi-squared test or Fisher’s exact test for qualitative variables; *Statistically significant difference (p<0.05).
Abbreviations: HbAlc, glycated haemoglobin; Me, mean; SD, standard deviation; MMSE, Mini-Mental State Examination; BMI, body mass index; HbAlc, glycated

hemoglobin; ARMS, the Adherence to Refills and Medications Scale; ESC, the European Society of Cardiology.

Self-Care Characteristics Depending on

MMSE Scores

management: 43.8, self-care confidence: 61.4).

maintenance: 57.3, self-care monitoring: 50.0, self-care

Both patients with impaired and with normal cognitive

In the study group, there were statistically significant
differences in terms of self-care between the subgroups
(Table 2). In patients with cognitive impairment, SCODI

scores were significantly lower in all domains (self-care

function scored the highest for self-care confidence, and
the lowest for self-care management. The statistically sig-
nificant differences were found between groups of patients

treated with insulin. Patients with cognitive impairment
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and dementia treated with insulin had the lowest adherence
score (20.37+5.26).

Association Between Cognitive Function
(MMSE) and Self-Care (SCODI)

Correlation analysis for the impact of cognitive function
on self-care demonstrated a significant positive correla-
tion between MMSE scores (p<0.05, r>0) and all
SCODI subscales. Higher MMSE scores were associated
with better self-care in all domains: SCODI A: r=0.252,
SCODI B: r=0.244, SCODI C: r=0.181, SCODI D:
r=0.28 (Table 3).

An analysis was also performed for the areas
assessed using the MMSE questionnaire and SCODI
domains. Spearman correlation analysis showed
a significant and positive correlation between the self-
care maintenance domain and the following MMSE
areas: recall (r=0.342, p<0.001), writing (1r=0.246,
p=0.001), and constructive praxis (r=0.238, p=0.002)
(Figure 1). Self-care monitoring was significantly posi-
tively correlated with: attention and calculation (r=0.179,
p=0.02), recall (r=0.213, p= 0.005), writing (r=0.273,
p<0.001), and constructive praxis (r=0.213, p=0.005).
Self-control management was significantly positively
correlated with orientation to time and place (r=0.238,
p=0.002). There was also a significant and positive cor-
relation between self-care confidence and attention and
calculation (r=0.197, p=0.01), recall (r=0.223, p-0.004),
writing (r=0.275, p<0.001), and constructive praxis

(1=0.241, p=0.002).

Linear Regression Analysis

Our linear regression analysis demonstrated that the total
MMSE score and normal cognitive function are indepen-
dent predictors of all SCODI subscales (p<0.05). Each

Table 3 Correlation Analysis Results for Self-Care Level and
Cognitive Function

SCODI MMSE

Spearman’s Rank
Correlation Coefficient

SCODI A: Self-care maintenance
SCODI B: Self-care monitoring
SCODI C: Self-care management
SCODI D: Self-care confidence

r=0.252, p=0.001*
r=0.244, p=0.00*
r=0.181, p=0.019*
r=0.28, p<0.001*

Note: *Statistically significant correlation (p<0.05).
Abbreviations: SCODI, Self-Care of Diabetes Inventory; MMSE, Mini-Mental State
Examination.
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Figure | Heat map of correlations between self-care level (SCODI) and cognitive
function (MMSE).

additional point in the MMSE increases the score for self-
care maintenance by 1.108 points on average, for self-care
monitoring by 1.384 points, for self-care management by
1.184 points, and for self-care confidence by 2.269 points
(Table 4).

In addition, the linear regression model demonstrated
significant (p<0.05) independent predictors for SCODI
domains: the “recall” MMSE domain for self-care main-
tenance (r=4.359, p=0.003), and “writing” for self-care
monitoring (r=30.862, p=0.018).

Discussion

Despite researchers’ considerable interest in type 2 dia-
betes patients, the relationship between cognitive function
and self-care in this patient group is not yet sufficiently
documented. Our study is the first in Poland and one of the
few in the world to investigate associations between cog-
nitive impairment and the level of self-care and adherence
to pharmaceutical treatment in elderly patients with type 2
diabetes.

In our study, normal cognitive function was associated
with better self-care in all SCODI domains, and each
additional point in the MMSE significantly improved self-
care capabilities as measured by all SCODI domains.
These findings are in line with those reported by Thabit
et al, where cognitive function was found to have
with
diabetes.'” In turn, results published by Sinclair et al

a significant impact on self-care in patients

showed that patients with cognitive impairment consider-
ably less often performed diabetes self-management and
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self-monitoring compared to those with normal MMSE
scores.”* Similar results were obtained in a population of
Polish patients with diabetes, where the respondents were
most likely to have difficulties in self-care management
(54.65+22.98).?' Additionally, the present study demon-
strated the impact of cognitive function on the self-care
capabilities of patients with type 2 diabetes. Feil et al
reported that respondents with impaired cognitive function
were more likely to experience problems with adherence
to treatment and self-care.”> Trimble et al showed that
patients with abnormal clock drawing test results were
significantly more likely to have difficulty learning how
to perform a sham insulin injection.’® As reported by
Sinclair et al, compared to patients with diabetes with no
cognitive impairment, those with MMSE scores below 23
were significantly less involved in their treatment and
symptom monitoring.”* Low MMSE scores have also
been associated with missed clinic appointments and
poorer adherence.

In our study, an analysis of patients’ socio-
demographic characteristics including cognitive status
demonstrated that patients with MMSE scores <18 tended
to be older, professionally inactive, have completed voca-
tional education, and live in rural areas. The association
between socio-demographic and mental ability has been
documented in the literature.”**” In line with the engage-
ment hypothesis, individuals who consistently place sig-
nificant demands on their intellectual resources (by
engaging in multiple complex choices and decision-
making in the face of ill-defined problems) are likely to
preserve or even improve their cognitive capacity.”® It is
known that educated and professionally active individuals
are more active intellectually, which may have a beneficial
effect on the maintenance of cognitive function.”® This is
associated with the cognitive reserve, which is greater in
individuals who are more educated and who continuously
engage in mental skill and memory training. In individuals
with a small cognitive reserve (older, less educated, pro-
fessionally inactive), each factor that weakens cognitive
potential produces a more rapid and severe deterioration.
In our study, patients with cognitive impairment were
older than those with a normal cognitive status. This is
consistent with literature reports. An analysis of 40,000
patients with diabetes showed that environmental factors
such as living alone and living in a rural environment
significantly affect the development of cognitive disorders
and the quality of metabolic control in diabetes.?” In older
patients with type 2 diabetes, cognitive impairment is

associated with poor self-management, a greater need for

assistance in care, and an increased risk of
hospitalization.*

In our study, there was an association between cogni-
tive impairment and patients’ clinical characteristics.
Cognitively impaired patients required more drugs, had
a longer duration of diabetes, had more frequent hypergly-
cemic episodes, and had less frequent diabetic follow-ups
than those with a normal cognitive status. In the study by
Ott et al, type 2 diabetes was found to significantly
increase the risk of all causes of dementia, especially in
patients treated with insulin (ie, likely to have more severe
disease) at baseline.”” In our study, there were no differ-
ences in terms of adherence to oral hypoglycemic therapy
between patients broken down by MMSE, but adherence
to insulin therapy did differ. Those with cognitive impair-
ment showed the poorest adherence to insulin therapy.
Arvanatakis et al suggest that insulin therapy has an
adverse impact on the prevalence of cognitive impairment
in patients with diabetes.’® Hewitt et al showed that
patients with cognitive impairment who were treated
with insulin are less likely to know what to do if they
become hypoglycemic, and how to dose their insulin
correctly.®’ In the present study, adherence to treatment
was poor in the cognitively impaired group, and thus,
hyperglycemia was more frequent in those patients.

Patients with cognitive impairment had been diabetic
longer those with a normal cognitive status. Duration of
diabetes is associated with a greater prevalence of cogni-
tive impairment.'"*'® In their study, Compean-Ortiz et al
demonstrated that duration of diabetes exceeding 10 years
is associated with at least a 55% greater risk of severe
cognitive impairment.>?> Cognitive function was also
poorer in patients treated with multiple medications. In
the available papers, the number of comorbidities was
also associated with an increased risk of cognitive
impairment.** In the study by Snyder et al, nearly all
patients had at least one comorbidity. The most common
comorbidity was hyperlipidemia, followed by high blood
pressure; notably, both have a proven link to cognitive
impairment.>® Additionally, long-term history of diabetes
increases the risk of vascular dementia and cognitive
impairment, while unstable glycemia affects concentra-
tion, attention, and memory.

There is an ongoing discussion in the literature regard-
ing the relationship between glycated hemoglobin levels
and cognitive function. In our study, there was no associa-
tion between the two, though there are reports suggesting

submit your manuscript

200

Dove

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14


http://www.dovepress.com
http://www.dovepress.com

Dove

$wiatoniowska-Lonc et al

that glycated hemoglobin levels may be related to cogni-
tive function. Nonetheless, many authors consider this
parameter significant only for metabolic control of dia-
betes, not for cognitive function. Executive function
impairment was significantly associated with higher gly-
cated hemoglobin levels. In the study by Nguyen et al, the
correlation with HbAlc became insignificant when all
diabetes control risk factors were included in the regres-
sion analysis.** Both Thabit et al and Rosen et al showed
no correlation between HbAlc levels and any cognitive
variable.**** Our study did not confirm any impact of
glycated hemoglobin levels on cognitive status. Still, nor-
mal glycated hemoglobin levels can also be achieved when
glycemia is highly unstable.

A detailed analysis of the components of cognitive
function  and  self-care  capabilities  confirmed
a relationship between recall and writing on the one
hand, and self-care monitoring and maintenance on the
other.

In the study by Kazlauskaite et al, the results of the
Digit Symbol Coding Test (the memory component of
the WAIS-III) were significantly correlated with inac-
curacies in recording and reporting blood glucose
levels.*® Ghisletta et al reported that activities such as
reading books or playing games are associated with
changes in perceptual speed, while other forms of
engagement (eg, physical, social, and religious activities)
are not. Conversely, activities associated with a low level
of cognitive stimulation, such as watching television,
linked

impairment.®>” Patients who notice that they have mem-

were to an increased risk of cognitive
ory problems rarely seek effective ways to improve it,
and tend to demonstrate poor self-care and adherence to
treatment. Teixeira et al confirmed an association
between diabetes and cognitive performance, mainly in
the domains of memory, attention, concentration, psy-
chomotor speed and executive function.*® Hewitt et al
reported that insulin-dependent older persons with cog-
nitive impairment had poorer knowledge about managing
hypoglycemia and medications than did patients without
impairment.®' Patients with poor glycemic control lacked
understanding of basic self-care (mechanisms of medica-
tions, concepts of glucose monitoring, symptom detec-
tion, role of exercise, dietary instructions, and behavior-
lifestyle adjustment), and had difficulty detecting and
solving problems.>” In a study by Lippa and Klein
many individuals could detect symptoms of hyper- or

hypoglycemia, they often lacked the ability to correct

for these states. Individuals with good glycemic control
regularly monitored their diets and could effectively
identify and manage episodes of hypo- and
hyperglycemia.** In a study by Caller et al, patients
with impaired memory had difficulties in developing an
approach to solving diabetes-related problems.*’
Asimakopoulou and Hampson confirmed an association
between patient-reported memory problems and a low
number of strategies for solving problems in self-

management.41

Conclusion

1. In this elderly type 2 diabetes population, and using
only one test to verify the cognitive function, self-care
management was worse in terms of self-care management
(blood glucose control).

2. Cognitive function components are independent
determinants of self-care in patients with type 2 diabetes.
Recall is an independent predictor of self-care mainte-
nance, and writing a predictor of self-care monitoring.

Study Limitations

We are well aware of the potential limitations of this study.
The most important one is the fact that the study sample
was relatively small and recruited from a single center.
Another is that cognitive function was only assessed using
a survey. The study is also limited by the lack of psycho-
social determinants evaluation (religion, faith, family sup-
port or assistance and depression), as this disorder has
been reported in the literature as a potential contributor
to cognitive impairment and poor self-care. The last lim-
itation is the study design (cross-sectional study) which
precluded understanding whether understanding the rate of
decline of cognition, and whether poor self-care and sus-
tained levels of poor metabolic outcomes including glyce-
mic control actually preceding the onset and progression
of cognitive impairment in patients with DM.

Implications for Practice

High rates of unidentified cognitive deficits in older adults
suggest that it is important to screen periodically for cog-
nitive dysfunction. The identification of cognitive dysfunc-
tion and modification of treatment regimens to
accommodate it in older patients is important for success-
ful diabetes management. Cognitive function should be
assessed before each educational intervention, and if cog-
nitive impairment is found, the family should be present

during educational sessions and involved in the treatment
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and care process. In the future, a study should be consid-
ered using a neurocognitive test battery, which would
make it possible to investigate different aspects of cogni-
tive function and self-care. There is a need for future
research to assess the effectiveness of educational inter-
ventions in increasing self-care levels in diabetic patients.
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