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Introduction

Cognition is a combination of mental processes
that includes the ability to learn new things,
intuition, judgment, language, and remembering
[1]. Cognitive impairment (CI) is when a person
has difficulty remembering, learning new things,
concentrating, or making decisions that affect
everyday life [2]. It is a major health problem,
worldwide, and every 7 seconds, a new case of
dementia, a severe form of cognitive impairment,
is diagnosed [3]. About 50 million people have
dementia worldwide, with nearly 60% of them
living in low and middle-income countries [4].

Cognition assessment has not been given much
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Background: Cognitive impairment is increasing worldwide with its burden
affecting a wide range of adults. It is a less addressed and underdiagnosed
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and pattern of cognitive impairment among type 2 diabetic patients in the primary
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cognitive impairment and socio-demographic factors among participants.
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to assess the prevalence and pattern of cognitive impairment among the
respondents. Data was collated and analyzed using the Statistical Package for
Social Sciences version 21 (SPSS-21).

Results: The prevalence of cognitive impairment in this study was 27%.
Mild cognitive impairment was commoner than severe cognitive impairment.
Cognitive impairment had a statistically significant relationship with the age,
level of education and employment status of the respondents (p-values of 0.001,
0.026 and 0.014 respectively).

Conclusion: Cognitive Impairment is common among type 2 diabetic
patients in primary care. Primary Care Physicians should routinely screen type
2 diabetic patients for cognitive impairment as well as assess its pattern and risk
factors. This would allow for the implementation of appropriate care to prevent
cognitive impairment or its worsening among type 2 diabetic patients.
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priority as between 40% and 80% of cases of dementia are undiagnosed in

the primary care setting, and consequently do not get well managed [5].

Cognitive impairment ranges from the mild to severe the form [2].
With mild impairment, people may begin to notice changes in cognitive
function but are still able to do their everyday activities [2]. Severe
cognitive impairment, as seen in dementia, can lead to losing the ability
to understand the meaning or importance of something and the ability to
talk or write, resulting in inability to live independently [2]. It can affect
memory, thinking, orientation, comprehension, calculation, learning
capacity, language, and judgement [4]. Cognitive impairment has caused
an increase in morbidity in type 2 diabetic patients with varying pattern of
impairment, as found in various studies [6-8]. Mild cognitive impairment

has been reported to be commoner than the severe form in Nigeria [6-7].

Diabetes mellitus is a complex metabolic disease that can have
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devastating effects on multiple organs in the body [9]. Type 2
diabetes occurs in about 90% of people with diabetes around
the world [10]. Diabetes is a common cause of nephropathy,
visual loss, neuropathy, and cardiovascular disease [9]. A
less addressed and not as well recognized complication of
diabetes is cognitive impairment. It is more prevalent and
more severe in patients with diabetes than in non-diabetic
patients, with the estimated risk being 20% to 70% higher
in the presence of diabetes [3]. Cognitive impairment may
interfere with diabetes self-management and poor diabetes

control may contribute to cognitive decline [8].

In the primary care setting, there is a need to increase
training in the clinical assessment of patients so that
clinicians are more aware of cognitive impairment and can
deliver a timely diagnosis [8]. Severe forms of cognitive
impairment are an important source of family burden. Thus,
there is an obvious need to promote help-seeking among
patients and to improve the awareness of clinicians so that
they detect more cases. Also, the early identification of
clinically relevant cognitive impairment in diabetic patients
is essential because of available symptomatic treatment, the
need to educate patients and caregivers to institute required

supportive measures [13-14].
Materials and Method

This descriptive cross-sectional study was conducted at
the Family Medicine department of the University of Ilorin
Teaching Hospital (UITH), Ilorin in Kwara State, Nigeria.

The study population consisted of 274 consenting adult
patients aged at least 18 years with type 2 Diabetes Mellitus
attending the General Outpatient Clinics of the department.
In order to determine this minimum sample size the accuracy,
confidence level and prevalence rates were considered. A
prevalence of 21.7% in a study by Ugoya et al in Jos Nigeria
was used for the sample size calculation. Systematic random
sampling technique was used to recruit eligible participants.
Excluded from the study were patients with type 1 diabetes
and gestational diabetes; acutely ill patients who were too ill
to participate in the study; and patients with other psychiatric
disorders as this may affect the assessment of cognitive
function. The financial burden involved in the execution
of this research was borne by the researcher. In accordance
with the Helsinki Declaration, the study was approved by
the Ethical Review Committee of the University of Ilorin
Teaching Hospital, Ilorin while each participant voluntarily

gave informed consent.

Data collection

Data was collected using structured and semi-structured

interviewer-administered questionnaires.

Cognitive assessment was done with the Mini-Mental State
Examination (MMSE).

The MMSE was developed by Folstein et al in 1975 to assess
mental status. It is an 11-question measure that tests five areas
of cognitive function: orientation, registration, attention, recall,
and language [15]. The maximum score is 30. A score of 24
-30 is normal, 18-23 is indicative of mild cognitive impairment
and less than 18 is indicative of severe cognitive impairment
[15]. All domains of the MMSE were assessed in this study.

Data analysis

The collected data was sorted, coded and entered into the
computer for analysis using the Version 21 software packages
of the Statistical Package for the Social Sciences (SPSS® v21).
Results were presented using frequency tables and charts.
Chi-square was used to assess the associations between socio-
demographic variables and cognitive impairment. The level of

significance of this study was set at less than 5% (p <0.05).
Results
Socio-demographic Characteristics of the Participants

A total of 274 type 2 diabetic patients attending the Family
Medicine Department of UITH Ilorin participated in the
study. Table 1 shows the socio-demographic characteristics
of the respondents. The mean age of participants was 60 +
9.8. A greater percentage of the respondents 94 (34.3%) were
between 50-59 years of age. The gender distribution revealed
a preponderance of female respondents of 196 (71.5%), while
the male respondents numbered 78 (28.5%) with a female to

male ratio of 2.5:1.

200(73.0%)

Frequency

1504

74(27.0%)

50 4

Present Absent

Cognitive Impairment

Figure 1: Prevalence of cognitive impairment among respondents
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Table 1: Socio-Demographic characteristics of the
participants N=274

Variables Frequency Percentage
Age Groups
<39 4 1.5
40-49 24 8.8
50 — 59 94 34.3
60 — 69 91 33.2
270 61 22.2
Gender
Male 78 28.5
Female 196 71.5
Level of Education
Tertiary 79 28.8
Secondary 45 16.4
Primary 92 33.6
No formal education 58 21.2
Employment Status
Unemployed 46 16.8
Self-employed 141 51.5
Civil servant 48 17.5
Others 39 14.2
Monthly income®
< #18000 178 65
> # 18000 96 35

aStandard deviation
®The cut-off of eighteen thousand naira or $500 per
month was based on the national minimum wage

Prevalence Of Cognitive Impairment Among
Respondents

As shown in Figure 1, the prevalence of Cognitive

Impairment among the participants was 27%.

Pattern Of Cognitive Impairment Among
Respondents

Figure 2, shows the pattern of cognitive impairment among
the respondents. Mild cognitive impairment was present in
65 (87.8%) respondents and 9 (12.2%) had severe cognitive

impairment.

65(87.8%)

Frequena

cognitive impairment

Figure 2: Pattern of cognitive impairment among respondents

Association Between Cognitive Impairment And
Socio-Demographic Variables

Table 2 below shows the association between socio-
demographic variables and cognitive impairment. Cognitive
impairment was highest in the age group greater than 70
years (45.9%) and was absent in the age group less than 39
years (0.0%). Similarly, cognitive impairment was commonest
among participants with no formal education (39.7%) and
least among participants with tertiary education (16.5%).
Cognitive impairment was also highest among self-employed
participants (33.3%) compared to: civil servants (10.4%); the
unemployed (30.4%); and others (20.5%). These associations
were statistically significant with p-values of 0.001, 0.026 and
0.014 respectively.

Figure 2: Pattern of cognitive impairment among respondents
Cognitive impairment df X2 p value
Social Factors Present Absent (%)
(%)
Age Groups
<39 0 (0.0) 4 (100.0)
40-49 3(12.5) | 21(87.5)
50 — 59 17(18.1) | 77 (81.9)
60 - 69 26 (28.6) | 65(71.4)
270 28(45.9) | 33 (54.1) 4 15.820¥ | 0.001°
Gender
Male 18 (23.1) | 60(76.9)
Female 56 (28.6) | 140(71.4) 1 0.854 | 0.355
Marital Status
Married 80 (27.8) | 156(72.2)
Separated 3(20.0) 12( 80.0)
Divorced 7 (43.8) 9(56.2)
Widowed 4 (14.8) 23(185.2) 3 4.75 0.191
Level of Education
Tertiary 13 (16.5) | 66 (83.5)
Secondary 13(28.9)| 32(71.1)
Primary 25(27.2)| 67 (72.8)
No formal 23(39.7) 35 (60.3) 3 925 | 0.026'
education
Employment Status
Unemployed 14 (30.4) | 32 (69.6)
Self-employed 47 (33.3) | 94 (66.7)
Civil servant 5(10.4) 43 (89.6)
Others 8 (20.5) 31(79.5) 3 10.673 | 0.014
Monthly income
< #18000 54 (30.3) | 124 (69.7)
> # 18000 20(20.8) | 76(79.2) 1 2.857 | 0.091
% = percentage of respondents in category
X2 = Chi square test
df= degree of freedom
p = significance
‘= p-value < 0.05
¥ =Yates’ corrected chi-square.
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Discussion

In this study, the prevalence of cognitive impairment was
found to be 27%. This means that approximately, one out of
every four type 2 diabetic patients have cognitive impairment.
This is comparable to the findings by Ugoya et al in Jos which
is also in the North-Central region of Nigeria where the
prevalence of cognitive impairment among diabetic patients

was reported as 21.7% [7].

The prevalence of cognitive impairment in this study was
however lower than the findings by Eze et al in Abakaliki,
Eastern Nigeria, in their study among 450 type 2 diabetic
patients and that of Mukheerji et al in a hospital-based cross-
sectional study among 50 diabetic patients in West Bengal,
India with prevalence rates of 40% and 42% respectively [6-
16]. It is also different from the findings by Kataria et al in a
hospital-based study among 102 type 2 diabetic patients in
Gujarat, India where a prevalence of 35% was found [17]. Also,
the prevalence of cognitive impairment found in this study
was higher than that found by Gao et al in a community-based
study among 8,213 participants in Tianjin, China, where a
prevalence of 15.85% was found [18]. A possible reason for the
differences in the findings of the above studies from this study

could be the methodology involved in the studies.

The finding of this study showed that cognitive impairment
is common among type 2 diabetics in the Family Medicine
clinics of the University of Ilorin Teaching Hospital. This is
not surprising as Diabetes Mellitus has been shown to have
both degenerative and vascular effects on the brain, causing
a reduction in cognition [9-19]. Also the added effects of co-
morbidities that occur with diabetes could increase impaired

cognition [6-20].

The majority of the participants with cognitive impairment
had the mild form. This is comparable to the findings by Ugoya
et al in Jos, Nigeria where the majority of the participants with
cognitive impairment had the mild form [7]. The findings in
this study are also comparable with the findings by Kataria et
al in Gujarat, India and Gao et al in China where a majority of

those with cognitive impairment had the mild form [17-18].

This trend shows the need for proper evaluation and
adequate management of patients with risk factors for cognitive
impairment. This will prevent progression to the severe form
of cognitive impairment, and bring about improvement in the

quality of life of the patients.

The prevalence of cognitive impairment increased as age
increased in this study with the highest proportion found

among the age group greater than 70 years. The finding of an
increasing prevalence of cognitive impairment with age in
this study is similar to the findings by Eze et al in Abakaliki
Nigeria [6]. It is also comparable to the findings by Gao et al in
China and Umegaki et al in Japan, who also found an increase
in cognitive impairment with age among diabetics [18-21].
Gureje et al in a community-based cohort study among 2,149
participants with age above 65 years in Ibadan, Nigeria and
Harada et al in Birmingham, also reported a similar pattern

among the general population [22-23].

The finding in this study could be because increasing age has
been reported as a risk factor for increasing neurodegenerative
changes in the brain causing cognitive impairment [23]. Also,
the occurrence of causal factors for vascular diseases, such
as diabetes, has been reported to increase with age. Such
vascular conditions could lead to both large and small vessel
diseases leading to possible brain lesions such as infarcts and

consequent cognitive impairment [25].

The level of education was found to have a statistically
significant relationship with cognitive impairment. This is
similar to the findings by Eze et al in Abakaliki, eastern Nigeria
where low educational attainment was associated with a higher
prevalence of cognitive impairment [6]. The findings in this
study are however different from those by Wilson et al in a
longitudinal study among 6,000 elderly people of a community
in the south of Chicago, where the educational level was not
associated with cognitive decline [26]. The findings in this
study may imply that a low level of education is a risk factor

for cognitive impairment as seen in a study by Sharp et al [27].

Employment status was found to have a statistically
significant relationship with cognitive impairment as cognitive
impairment was commoner among the self-employed and
least among the civil servants. This is comparable to the
findings by Eze et al in Abakaliki where cognitive impairment
was more common among traders, farmers, and artisans and
least prevalent among the civil servants [6]. The findings in
this study and that of the study in Abakaliki could be because
among the self-employed were petty traders and artisans who
were mainly individuals with primary or no formal education

which is a risk factor for cognitive impairment [6-27].

This study had some limitations. It was a descriptive
cross-sectional study and therefore the outcome may not
necessarily carry a causal relationship with the tested variables.
A longitudinal study design would be required to establish
causal relationships. It is however intended to add to the body

of knowledge that will form a template for future studies. Also,
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the hospital-based nature of the study could have exaggerated
the true burden of cognitive dysfunction in patients with type
2 diabetes mellitus, hence the findings are not generalizable.
There is a need for a community-based study with a larger
sample size to determine the effect of type 2 Diabetes Mellitus

on cognitive function
Conclusion

The prevalence of cognitive impairment was 27% in
this study, with about one in every four participants having
cognitive impairment. Mild cognitive impairment was the
most common pattern seen in the study. Cognitive impairment
was found to have a statistically significant association with
age, level of education and employment status. Physicians
in primary care should ensure screening of patients with
diabetes mellitus for cognitive impairment to detect early
cases, manage appropriately and avoid where possible the
progression of the disease. Physicians should also ensure
adequate patient counselling on proper ways to ensure the
care of the aging population as the prevalence of cognitive
impairment was shown to increase with age in this study.
The level of education and employment status should also be
assessed and patients evaluated appropriately and managed for
cognitive impairment if present. This is important in primary
care, as Family Medicine offers first contact care and provides
comprehensive and lifelong care to the patient irrespective of

age, sex or disease condition.
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