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[ Abstract] Objective To investigate the correlation of body mass index ( BMI) and body composition with cognitive function in the
elderly population. Methods A total of 391 elderly patients who visited the nutritional clinic of our medical center from January to
December 2021 were recruited as the research objects. Montreal Cognitive Assessment ( MoCA) scale was used to assess the patients,
and according to the results, the patients were divided into normal group ( =26), mild group (17-26) and moderate-severe group
(=<17). Their height and weight were measured and BMI was calculated. Multi-frequency bioelectrical impedance analysis ( MF-BIA)
was used to obtain body composition, and the correlation of BMI and body composition with cognitive function was analyzed. When the
diagnostic grade of cognitive impairment ( CI) was used as the dependent variable, BMI and related body composition were regarded as
the independent variables, multivariate logistic regression analysis was carried out after the adjustment of confounding factors such as
hypertension and diabetes. SPSS statistics 25. 0 was used for statistical analysis. Data comparison between two groups was performed
using LSD-t test, Fisher exact test or X* test depending on data type. Results There were significant differences in BMI, body fat
percentage (PBF) and waist-hip ratio (WHR) among the normal group, mild group and moderate-severe group ( P<0.05). The body
fat mass (BFM) and visceral fat area ( VFA) showed an increasing trend with the increase of the severity of cognitive dysfunction in the
3 groups [ (22.45+4.97) vs (26.97+5.54) vs (31.10+3.45) kg; (104.42 £26.73) vs (125.57+29.58) vs (177.01£25.26) cm’;
P<0.05] . The moderate-severe group had significantly lower soft lean mass (SLM) , skeletal muscle mass (SMM) and basal metabolic rate
(BMR) when compared with the normal and mild groups [ (37.97+8.16) vs (48.06+8.00) and (47.70+9.44) kg, (21.42+5.60) vs
(28.14%5.11) and (28.00+6.04) kg, (1238.95+205.84) vs (1469.33+182.12) and (1 463.94+215.27) keal; all P<0.05).
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The results of multivariate logistic regression analysis showed that the obesity group had a higher risk of CI than the normal weight group
(OR=2.145, P<0.05) ; the WHR exceeding standard group showed a higher risk of CI than the normal WHR group (OR=21.475,
P<0.05) ; the PBF Q2, Q3 and Q4 groups had a higher risk of CI when compared with the PBF Q1 group (OR=14.324, 22. 298 and
39.175; P<0.05) ; and the BFM Q3 group and Q4 group presented a higher risk of CI than the BFM Q1 group ( OR = 14.588,
26.239; P<0.05). Conclusion BMI and obesity are correlated with the occurrence of cognitive dysfunction in the elderly.
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Table 1  Variable assignment in multivariate logistic

regression analysis of correlation between body mass

index, body composition index and different cognitive

function among the elderly

Variable Assignment

Cognitive function 0=Normal ,1= Mild,2=Moderate to severe

Sleep disorders 0=No, 1=Yes

Exercise habit 0=No, 1=Yes

Solitude 0=No, 1=Yes

Hypertension 0=No, 1=Yes

Diabetes mellitus 0=No, 1=Yes

UA Continuous variable

HbAlc Continuous variable

TG Continuous variable

HDL-C Continuous variable

FBG 0=<6.1 mmol/L, 1==6.1 mmol/L

BMI 0=18.5-24.0 kg/m?, 1=<18.5 kg/m?,
2=24.0-28.0 kg/m”, 3==28.0 kg/m’

WHR 0=Normal,, 1=Exceed standard

PBF* 0=Q,,1=0Q,, 2=0Q,, 3=Q,

BFM * 0=Q,,1=0Q,, 2=0Q5, 3=0Q,

SIM* 0=Q,,1=0Q,, 2=0Q;, 3=Q,

SMM * 0=Q,,1=0Q,, 2=0Q;, 3=Q,

BMR* 0=Q,,1=0Q,, 2=Q;, 3=Q,

VFA™ 0=0Q,,1=0Q,, 2=0Q5, 3=0Q,

* Ttems were divided into four groups from low quartile to high quartile,
namely Q,, Q,, Q; and Q. UA: uric acid; HbAlc: glycated hemoglobin;
TG triglyceride; HDL-C: high-density lipoprotein cholesterol; FBG: fasting
blood glucose; BMI: body mass index; WHR: waist-hip ratio; PBF; percent
body fat; BFM; body fat mass; SLM: soft lean mass; SMM: skeletal muscle
mass; BMR: basal metabolic rate; VFA; visceral fat area.
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Table 2 Comparison of general situation among the elderly with different cognitive function grades [n(%)]
Ttem Normal group Mild group Moderate to severe group X2 P value
Gender 5.360 >0.05
Male 156(63.67) 59(60.20) 22(45.83)
Female 89(36.33) 39(39. 80) 26(54.17)
Level of education 4.571 >0.05
Short-cycle courses and under 45(18.37) 20(20.41) 8(16.67)
Undergraduate 161(65.71) 61(62.24) 36(75.00)
MD 30(12.24) 15(15.31) 4(8.33)
PhD 9(3.67) 2(2.04) 0(0.00)
Smoking 1.179 >0.05
Yes 76(31.02) 36(36.73) 17(35.42)
No 169(68.98) 62(63.27) 31(64.58)
Drinking 0.341 >0.05
Yes 121(49.39) 45(45.92) 23(47.92)
No 124(50.61) 53(54.08) 25(52.08)
Sleep disorders 9.730 <0.05
Yes 103(42.04) 56(57.14) 29(60.42)
No 142(57.96) 42(42.86) 19(39.58)
Exercise 12.901 <0.05
Yes 105(42. 86) 32(32.65) 8(16.67)
No 140(57. 14) 66(67.35) 40(83.33)
Solitude 7.045 <0.05
Yes 51(20.82) 32(32.65) 16(33.33)
No 194(79.18) 66(67.35) 32(66.67)

MD: master degree; PhD: doctor of philosophy.
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Table 3  Comparison of previous diseases and laboratory indicators among the elderly with different cognitive function grades

Item Normal group Mild group Moderate to severe group X or F P value
Hypertension[ n( %) ] 45(18.37) 50(51.02) 30(62.50) 57.768 <0.001
Diabetes mellitus[ n( %) ] 13(5.31) 20(20.41) 19(39.58) 46. 630 <0.001
Hyperlipaemia[ n( %) ] 15(6.12) 10( 10.20) 1(2.08) 3.717 0. 156
CHD[n(%) ] 22(8.98) 14(14.29) 9(18.75) 4.752 0.093
Thyroid disease[ n( %) ] 13(5.31) 3(3.06) 0(0.00) 3.233 0.199
UA( pmmol/L, x+s) 328.73+83.82 366. 11+78.62 374.43+77.78 13. 830 <0.001
HbAlc(%, x+s) 5.82+0.46 6.10+0. 82 6.52+1.01 29. 811 <0. 001
TG (mmol/L, x+s) 1. 18+0. 62 1.40+1.25 1.70+0.73 9.755 <0.001
TC(mmol/L, x+s) 4.75+0.92 4.67+0.96 4.64x1.02 0.510 0. 601
HDL-C(mmol/L, x+s) 1.49+0. 37 1.38+0.35 1. 18+0. 31 19.377 <0.001
LDL-C (mmol/L, x+s) 2.81+0. 80 2.78+0. 86 2.87+0.83 0.270 0.763
FBG(mmol/L, x+s) 5.63+0. 86 5.94+1.13 6.65x1.82 21.737 <0.001

CHD: coronary heart disease; UA: uric acid; HbAlc: glycated hemoglobin; TG triglyceride; TC: total cholesterol; HDL-C: high-density lipoprotein
cholesterol; LDL-C; low-density lipoprotein cholesterol; FBG: fasting blood glucose.
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Table 4 Comparison of body mass index and body composition among the elderly with different cognitive function grades

Ttem Normal group Mild group Moderate to severe group X’ or F P value

BMI[n( %) ] 33.987 <0.001

18. 5 kg/cm? <BMI<24. 0 kg/cm? 67(27.35) 16(6.53) 2(4.17)

24.0 kg/cm” <BMI<28. 0 kg/cm? 114(46.53) 38(38.78) 14(29.17)

=28.0 kg/em? 64(26.12) 44(44.90) 30(62.50)
PBF[n(%) ] 6.427 0. 040

Normal 17(6.94) 2(2.04) 0(0.00)

Exceed standard 228(93.06) 96(97.96) 48(100.00)
WHR[n(%) ] 20. 626 <0.001

Normal 48(19.59) 35(35.71) 2(4.17)

Exceed standard 197(80.41) 63(64.29) 46(95.83)
BFM (kg, x+s) 22.45+4.97 26.97+5.54" 31.10+3.45"* 48.446 <0. 001
SLM(kg, x+s) 48.06+8. 00 47.70+9. 44 37.97+8.16*% 13. 866 <0.001
SMM (kg, x+s) 28.14£5.11 28.00+6. 04 21.42+5.60*% 15.155 <0.001
BMR (keal, x+s) 1469.33+182. 12 1463.94+215.27 1238.95+205. 84 ** 13.991 <0.001
VFA(em?, X+s) 104.42+26.73 125.57+29.58 " 177.01£25.26** 78.538 <0.001

Compared with normal group, * P<0. 05; compared with mild group, *P<0.05. BMI; body mass index; PBF; percent body fat; WHR ; waist-hip ratio;
BFM: body fat mass; SLM: soft lean mass; SMM: skeletal muscle mass; BMR : basal metabolic rate; VFA: visceral fat area.
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Table 5 Multivariate logistic regression analysis of correlation between body mass index, body composition

index and different cognitive function among the elderly

Variable B Sx Wald X? OR 95%CI P value

BMI

18. 5 kg/cm? <BMI<24. 0 kg/cm? - - - 1. 000 - -

24.0 kg/cm? <BMI<28. 0 kg/cm’ ~1.388 0.776 5.201 1.250 1.055-2. 142 0.074

=28.0 kg/cm’ -1.928 0.933 4.271 2.145 1.023-3.905 0.039
WHR

Normal - - - 1. 000 - -

Exceed Standard 3.067 0.625 24.115 21.475 6.314-73.033 <0.001
PBF(%)

Q, - - - 1. 000 - -

Q, 2. 662 0. 881 9.130 14.324 2.548-80. 528 0.003

Q, 3.104 1.044 8. 840 22.298 2.880-172. 604 0.003

Q, 3.668 1.372 7.148 39.175 2.662-576.584 0. 008
BFM (kg)

Q, - - - 1. 000 - -

Q, 0.704 0.893 0.622 2.022 0.352-11.632 0. 430

Q, 2.680 1.164 5.299 14.588 1.489-142.915 0.021

Q, 3.267 1.344 6. 002 26.239 1.922-358. 199 0.014

BMI: body mass index; WHR: waist-hip ratio; PBF; percent body fat; BFM: body fat mass. —:no datum.
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