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- : ABSTRACT
Recelved: 10 May 2018 : The involvement of factors such as serum lipids and lipoproteins concentration has been re-
Accepted: 20 Oct 2018 ported as a potential risk factor for cognitive impairment. This study aimed to investigate the effect of
Available Online: 10Mar2019 : underlying factors and serum lipid levels on cognitive impairment in the elderly.

This cross-sectional study was conducted on 1519 elderly in Amirkola City by the
census method, from September 2016 to March 2017 (6 months). The data collection tools were a
background information form of older adults and the mini-mental state exam. The obtained data were
analyzed in SPSS version 23 using descriptive statistics and inferential statistics such as the Kolmogorov-
Smirnov test, the Chi-squared test, analysis of variance (1-way ANOVA) and Tukey'’s post hoc test.

[T According to the results, 9% (13 elderly) of the study population had severe cognitive impairment.
The results of the Chi-square test did not show a significant relationship between gender and cognitive
impairment (P>0.05). The significant differences were found between age, blood pressure, total choles-
terol, and low-density lipoproteins variables with the categorized groups of cognitive impairments of the

¢ elderly (P<0.05).
Key words: [@TEIERT Screening for cognitive impairments is one of the recommendations of this study. Early di-
Lipid profile, Cogni- © agnosis and treatment of this disease, especially in high-risk groups such as women and elderly with
tive impairment, hypertension and disrupted serum lipid profile can play an important role in controlling the disease and
Elderly * reducing the care burden.
Extended Abstract lead to a significant decrease in their quality of life but
also incur a significant economic burden on the health-
1. Objectives care organizations and the families of the elderly [2].
Although no specific etiology has been identified for
lderly people are prone to cognitive im- these disorders, some factors such as serum lipid levels
pairment due to the gradual loss of their have been reported as a potential and modifiable risk
physiological and psychological capa- factor for cognitive impairment [3]. On the other hand,
bilities [1]. These disorders not only the ease of evaluation, low cost, and less aggressive
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methods of non-genetic biomarkers (such as the con-
centration of lipids and serum lipoproteins) have made
these biomarkers important as a screening tool for neu-
rological disorders [4, 5]. In this regard, this study aims
to investigate the cognitive status of elderly people liv-
ing in Amirkola City, Babol County, Iran and evaluate
its relationship with their serum lipid levels and other
underlying factors.

2. Methods & Materials

This cross-sectional study was conducted from Sep-
tember 2016 to March 2017 (6 months). The statistical
population consisted of all elderlies living in Amirkola
City. By considering inclusion and exclusion criteria,
1519 samples were selected based on the census meth-
od. The inclusion criterion was aged between 60 and
80 years, and the exclusion criteria were the unwill-
ingness to continue the study, inability to answer the
questions, returning incomplete questionnaires, having
hypothyroidism, multiple sclerosis, drug abuse, use of
other drugs that affect blood lipoproteins, and having
incomplete medical records.

The study data were collected using a demograph-
ic form. Also, the Mini-Mental State Examination
(MMSE) questionnaire was used for measuring the
cognitive status of the subjects. MMSE is a 30-item
tool that screens and assesses the severity of cognitive
impairment in terms of awareness of time and place,
registration, attention, calculation, recall, language, ex-
ecutive skills, reading, writing, and drawing [6]. AA100
AutoAnalyzer was used for measuring subjects’ serum
lipids and blood glucose levels and the Friedewald for-
mula was employed for calculating low-density lipo-
protein level [7, 8].

The obtained data were analyzed in SPSS V. 22 by us-
ing descriptive statistics (frequency, percentage, mean,
standard deviation) and inferential statistics (Kol-
mogorov-Smirnov, Chi-squared, and 1-way ANOVA).
For evaluating study hypotheses and research questions,
the Tukey post hoc test was used. The significance level
was set at less than 0.05 (P<0.05).

3. Results

Most study participants were male (55.4%) with a
Mean£SD age of 69.40+7.40 years. The Mean+SD
MMSE score of the subjects was 25.3+3.93. According
to the results, 30.6% of the subjects (n=465) had ab-
normal cognition (mild, moderate, and severe cognitive
impairment) and in particular 13 (9%) had severe cogni-
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tive impairment. Based on the Chi-squared test results,
there was a significant relationship between gender and
cognitive impairment (P<0.05), but other underlying
factors, including smoking, history of stroke, heart at-
tacks, epilepsy and seizure, heart failure, diabetes, and
hypertension had no significant association with cogni-
tive impairment (P>0.05).

One-way ANOVA was used to compare the mean val-
ues of studied variables (age, blood pressure, blood sug-
ar, cholesterol, triglycerides, and lipoprotein) between
groups with different levels of cognitive impairments;
the results are presented in Table 1. As seen, there is a
significant difference between variables of age, systolic
blood pressure, total cholesterol level, and low-density
lipoprotein among subjects with different levels of cog-
nitive impairment (P<0.05). The Tukey post hoc test
results showed that variables of age (78.15+8.11 years),
systolic blood pressure (148.62+24.24 mm Hg), total
cholesterol level (207.46+48.05 mg/mL), and low-den-
sity lipoprotein (130.68+38.11 mg/mL) of elderlies with
severe cognitive impairment (group 4) are significantly
higher than those in the groups with normal, mild, and
moderate cognitive impairments (groups 1 to 3).

4. Conclusion

Based on the study results, cognitive impairment in
the elderly living in the study area is high. A significant
relationship was found between cognitive impairment
and old age, systolic blood pressure, total cholesterol
level, and low-density lipoprotein, where the values
of these factors in elderlies with severe cognitive im-
pairment were higher than those values in groups with
normal, mild, and moderate cognitive impairments.
Considering the relatively high prevalence of cognitive
impairment in this study, screening for cognitive im-
pairments is one of the recommendations of this study
because early diagnosis and treatment of this disease,
especially in high-risk groups such as women and the
elderly with hypertension and impaired serum lipid pro-
files, can play an important role in better controlling the
disease and reducing the care burden of these patients.
Moreover, due to the close relationship between depres-
sion and cognitive impairment, screening older people
for depression can also be of great importance.

Ethical Considerations
Compliance with ethical guidelines

This research has been approved by Babol University
of Medical Sciences. The research objectives and pro-
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Table 1. One-way ANOVA results for comparing underlying factors with cognitive impairment
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Variables MMSE Category (n) MeantSD Min Max F P
Normal (1054) 68.09+6.72° 60 91
Mild (351) 72.02+7.95° 60 92
Age,y Moderate (101) 72.91+7.85° 60 89 42.59 <0.000*
Severe (13) 78.1548.11°¢ 61 88
Total (1519) 69.40+7.40
Normal (1054) 141.60+21.62° 85 222
Mild (351) 145.68+22.32° 90 220
Systolic blood pressure (mm Hg) Moderate (101) 146.25+24.62° 95 229 2.77 0.040*
Severe (13) 148.62+24.24¢ 101 182
Total (1519) 142.60+22.03
Normal (1054) 81.18+11.68 43 142
Mild (351) 81.72+12.17 9 140
Diastolic blood pressure (mm Hg) Moderate (101) 81.54+12.46 56 119 0.188 0.904
Severe (13) 81.31+12.47 56 98
Total (1519) 81.33+11.84
Normal (1054) 115.68+42.93 60 395
Mild (351) 120+46.52 70 326
Fasting Blood sugar (mg/mL) Moderate (101) 118.44+44.70 71 298 1.793 0.147
Severe (13) 137.304£81.09 74 304
Total (1519) 117.04+44.36
Normal (1054) 193.37+39.10° 87 379
Mild (351) 199.99+45.31° 71 396
Total cholesterol (mg/mL) Moderate (101) 202.12+45.18° 117 355 3.63 0.0112*
Severe (13) 207.46+48.05¢ 89 266
Total (1519) 195.39+41.26
Normal (1054) 150.39466.30 57 812
Mild (351) 160.71+71.97 52 434
Triglycerides (mg/mL) Moderate (101) 156.96163.26 71 319 2.50 0.056
Severe (13) 164.15+38.26 95 232
(Total (1519) 153.07+67.39
Normal (1054) 38.52+4.17 30 59
Mild (351) 38.58+4.34 31 68
High-density lipoprotein (mg/mL) Moderate (101) 39.91+4.95 31 57 2.09 0.097
Severe (13) 37.38+2.59 34 43
Total (1519) 38.62+4.27
Normal (1054) 124.51+35.28° 38 333
Mild (351) 129.74+41.21° 25 333
Low-density lipoprotein (mg/mL) Moderate (101) 130.68+38.11° 59 251 2.46 0.013*
Severe (13) 130.53+45.35¢ 30 197
Total (1519) 126.08+37.09
SALMAND

*P<0.005.

a, b, ¢ not significant at 0.05 level.
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cedure were explained to the participants and they were
assured of the confidentiality of their information. They
were allowed to leave the study at any time.
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4. Systolic and diastolic blood pressure
5. Fasting Blood Sugar Level (FBS)
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18. Aortic stiffness
19. Parenchymal microvascularization
20. Cerebral small vessel disease
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11. Yasumo

12. Yibin

13. Yaffe

14. Atherosclerosis

15. Atrial fibrillation

16. Alzheimer's Disease (AD)
17. Vascular dementia
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