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ABSTRACT
Background: Cognitive dysfunction has increased in menopausal women, which indicate the initiation of dementia.
%RG\PDVVLQGH[ %0, KDYHEHHQVKRZQWRLQÀXHQFHEUDLQGHYHORSPHQWLQUHODWLRQVKLSWRHDUO\DQGODWHPHDVXUHVRI
cognitive function. A strong interaction between brain areas is involved in cognitive, emotional, and metabolic regulatory functions controlling body weight. Aim:7R DVVHVV VHUXP OLSLGSUR¿OH %0, DWKHURJHQLFLQGH[RI SODVPD $,3 
DQG FRJQLWLYH IXQFWLRQV LQ SRVWPHQRSDXVDO ZRPHQ DQG WR FRUUHODWH WKH VHUXP OLSLG SUR¿OH %0,$,3 ZLWK FRJQLWLYH
functions in postmenopausal women. Methodology: A cross-sectional study was carried out with 40 premenopausal
and 40 postmenopausal at the gynecological outpatient department of Vinayaka Missions Kirupananda Variyar Medical
College, Salem. For all the study subjects, the lipid parameters were measured using the standard kits and the cognitive
assessment was done by Addenbrooke’s cognitive examination (ACE) - ACE-revised (ACE-R). ACE and its revised
YHUVLRQ $&(5 ZKLFKLQFOXGHV¿YHGRPDLQVIRUDVVHVVLQJWKHPLQLPHQWDOVWDWXVResults: The BMI, total cholesterol,
ORZGHQVLW\ OLSRSURWHLQ WULJO\FHULGHV DQG$,3 ZHUH VLJQL¿FDQWO\ D KLJKHU DPRQJ WKH SRVWPHQRSDXVDO ZRPHQ ZKHQ
compared to the premenopausal women (P < 0.05). Similarly, the high-density lipoprotein levels were lower in the
study group when compared to the control group. All the cognitive parameters including the ACE-R total and the mini
mental scale examination score were comparatively higher in the premenopausal women than the post-menopausal and
WKHGLIIHUHQFHZDVIRXQGWREHVWDWLVWLFDOO\VLJQL¿FDQW P < 0.05). Conclusion:$OWHUHGOLSLGOHYHOVKDYHDGH¿QLWHDVVRciation with decreased cognitive abilities in postmenopausal women. Interventions to lower the lipid levels may be a
potential strategy for prevention of cognitive impairment.
Key words:$WKHURJHQLFLQGH[%RG\PDVVLQGH[&RJQLWLYHIXQFWLRQ3RVWPHQRSDXVDOZRPHQ

INTRODUCTION

M

enopause means permanent cessation of menstruation at the end of reproductive life due to
loss of ovarian follicular activity.[1] The effect of the
hormonal changes associated with menopause on the
serum lipid levels play an important role in most cardiac related disorders associated with menopause.[2]
Up to the age of 50 years, the prevalence of coronary
artery disease (CAD) among women is lower than
DPRQJ PHQ EXW WKH LQFLGHQFH ULVHV VLJQL¿FDQWO\ DIWHU

the menopause. The incidences of coronary heart
disease have been observed to be increased in postmenopausal women until they become similar to the
corresponding rates in men of similar age.[3] Multiple
ULVN IDFWRUV KDYH EHHQ LGHQWL¿HG DV FRQWULEXWRU\ WR
the development of CAD. The loss of estrogen often
causes marked physiologic changes in the function of
the body. Due to the interplay of other hormones and
the effect that estrogen has on other important risk factors, post-menopausal women are actually at a higher
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risk for developing cardiovascular diseases. A number
RI FKDQJHV WKDW RFFXU LQ WKH OLSLG SUR¿OH DIWHU PHQRpause are associated with increased cardiovascular disease risk.[4] There is also derangement of lipoprotein
SUR¿OH LQGHSHQGHQW RI DJH[5,6] +\SHUFKROHVWHUROHPLD
is a key factor in the pathophysiology of atherosclerosis.[7] After menopause, there is a loss of ovarian function. This results in adverse changes in glucose and
insulin metabolism, body fat distribution, coagulation,
¿EULQRO\VLV DQG YDVFXODU HQGRWKHOLDO G\VIXQFWLRQ $W
the time of menopause, a woman must readjust her life
from one that has been physiologically stimulated by
estrogen and progesterone production to one devoid of
these hormones.
Cognitive dysfunction has increased in menopausal
women which indicate the initiation of dementia. Body
PDVV LQGH[ %0,  KDV EHHQ VKRZQ WR LQÀXHQFH EUDLQ
development in relationship to early and late measures of cognitive function.[8,9] A strong interaction
between brain areas is involved in cognitive, emotional, and metabolic regulatory functions controlling
body weight.[10] The prevention of cognitive impairPHQW WKURXJK WKH LGHQWL¿FDWLRQ DQG PDQDJHPHQW RI
risk factors is important in woman. As life expectancy
increases, women in general experience a longer life
after menopause. 60 million women in India are above
WKH DJH RI  \HDUV +HQFH WKHUH LV D QHHG WR XQGHUstand the effect of abdominal obesity, serum lipid
parameters on cognitive function in postmenopausal
women.

$LPVDQGREMHFWLYHV



7R DVVHVV VHUXP OLSLG SUR¿OH %0, DWKHURJHQLF
LQGH[ RI SODVPD $,3  DQG FRJQLWLYH IXQFWLRQV LQ
postmenopausal women
7RFRUUHODWHWKHVHUXPOLSLGSUR¿OH%0,$,3ZLWK
cognitive functions in postmenopausal women
with premenopausal women.

0(7+2'2/2*<
The postmenopausal state in the present study was
GH¿QHG DV DJH DERYH  \HDUV DQG WKH DEVHQFH RI D
menstrual cycle for the last 12 months. The experiment protocol was approved by Ethics Committee
of the college. A cross-sectional study was carried
out with 40 pre-menopausal and 40 postmenopausal
women at the gynecological outpatient department
of Vinayaka Missions Kirupananda Variyar Medical
College, Salem. The study was conducted for a
period of 6 months from May 2014 to November
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 (DFK VXEMHFW ZDV EULHÀ\ H[SODLQHG WKH SXUSRVH SURFHGXUH DQG FRQ¿GHQWLDOLW\ SULRU WR WKHLU
ZULWWHQ LQIRUPHG FRQVHQW 3DUWLFLSDQWV ZHUH FDWHJRrized into a study group (postmenopausal women)
and control group (pre-menopausal women). After
detailed enquiry of the medical history of the subjects, women on the oral contraceptive pill, hormonal replacement therapy, drugs that alter the cardiovascular functions were excluded from the study.
Fasting venous samples (5 ml) were collected, and
samples were centrifuged. Serum was separated
and was analyzed colorimetrically. Total cholesWHURO 7&  ZDV HVWLPDWHG E\ &+2'3$3 PHWKRG[11]
Triglyceride (TG) was estimated by glucose oxiGDVHSHUR[LGDVH PHWKRG +LJKGHQVLW\ OLSRSURWHLQV
+'/  ZHUH DQDO\]HG E\ NLWV VXSSOLHG E\ 5RFKH
Diagnostic Gmbh D-68298 Mannheim).[12] The concentration of very low-density lipoprotein cholesWHURO 9/'/&  DQG /'/& ZDV HVWLPDWHG DFFRUGing to the Friedewald’s equation.[13] According to
)ULHGHZDOG /'/& FDQ EH FDOFXODWHG DV IROORZV
/'/  7& ± +'/ ± 7* PJGO  &RJQLWLYH IXQFtion was evaluated by Addenbrooke’s cognitive
examination (ACE) - ACE-revised (ACE-R). ACE[14]
and its revised version (ACE-R)[15] were developed
as a brief test of cognitive functions. This includes
the mini mental scale examination (MMSE), conVLVWV RI ¿YH GRPDLQV HDFK UHSUHVHQWLQJ D VSHFL¿F
cognitive function: (1) Attention and orientation
 SRLQWV    PHPRU\  SRLQWV    ÀXHQF\ 
points), (4) language (26 points), and (5) visuospatial ability (16 points). The total score of ACE-R
is 100 points, which includes the MMSE score (30
SRLQWV  +LJKHU VFRUHV LQGLFDWH EHWWHU FRJQLWLYH
functioning.

Statistical analysis
6WDWLVWLFDODQDO\VLVZDVGRQHXVLQJ6366YHUVLRQ
Results were presented as a mean and Standard deviaWLRQ7HVWIRUVLJQL¿FDQFHZDVFDOFXODWHGXVLQJVWXGHQW
t-test, and correlation analysis among variables was
GRQHXVLQJWKH3HDUVRQ¶VFRUUHODWLRQWHVW7KHP value
RIZDVFRQVLGHUHGDVVWDWLVWLFDOO\VLJQL¿FDQW
5(68/76
Table 1 shows the various physical and biochemical
parameters measured among the study population. It
is inferred from Table  WKDW %0, 7& /'/ WULJO\FHULGHV DQG $,3 ZHUH VLJQL¿FDQWO\ KLJKHU DPRQJ WKH
postmenopausal women when compared to the premenopausal women (P    6LPLODUO\ WKH +'/
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levels were lower in the study group when compared
to the control group, and the difference was found to
EHVWDWLVWLFDOO\VLJQL¿FDQW P < 0.05).
Table 2 shows the cognitive function assessed
among the pre and postmenopausal women. It is seen
from Table 2 that all the cognitive parameters except
the language, the scores including the ACE-R total and
the MMSE were comparatively higher in the premenopausal women than the post-menopausal and the differHQFHZDVIRXQGWREHVWDWLVWLFDOO\VLJQL¿FDQW P < 0.05).
7DEOH$QWKURSRPHWULFDQGODERUDWRU\GDWDRIVWXG\
VXEMHFWV
9DULDEOH

Number
BMI
:+5
7& PJGO
7* PJGO
+'/ PJGO
/'/ PJGO
$,3

Mean±SD
Premenopausal
Postmenopausal
women
women
40
40
24.5±3.33
29.9±2.42
0.78±0.04
0.84±0.03
160.05±38.82
216.35±49.05
175.89±55.12
161.75±52.82
47.63±4.58
46.41±5.95
74.52±36.60
87.76±30.45
0.19±0.15
0.16±0.19

PYDOXH

0.032*
6.24
0.002*
0.050*
0.023*
0.666
0.024*

AIP: Atherogenic index of plasma, LDL: Low-density lipoprotein,
HDL: High-density lipoprotein, TG: Triglycerides, TC: Total cholesterol,
t,Z͗ tĂŝƐƚͲŚŝƉ ƌĂƟŽ͕ D/͗ ŽĚǇ ŵĂƐƐ ŝŶĚĞǆ͕ ^͗ ^ƚĂŶĚĂƌĚ ĚĞǀŝĂƟŽŶ͕
*PǀĂůƵĞƐƚĂƟƐƟĐĂůůǇƐŝŐŶŝĮĐĂŶƚ

7DEOH&RJQLWLYHIXQFWLRQDPRQJWKHVWXG\VXEMHFWV
9DULDEOHV

Attention
Memory
Fluency
/DQJXDJH
Visuospatial
ACE-R total
MMSE

Mean±SD
Premenopausal
Postmenopausal
women
women
16.15±1.46
13.76±2.07
23.47±1.42
22.05±2.30
13.47±0.77
12.11±1.61
23.15±1.86
22.70±2.64
14.15±1.38
12.41±1.12
83.10±5.63
71.05±11.54
25.78±1.81
23.94±3.36

PYDOXH

0.0004*
0.0381*
0.0045*
0.5618
0.0001*
0.0007*
0.0458*

DD^͗ DŝŶŝͲŵĞŶƚĂů ƐĐĂůĞ ĞǆĂŵŝŶĂƟŽŶ͕ ΎP ǀĂůƵĞ ƐƚĂƟƐƟĐĂůůǇ ƐŝŐŶŝĮĐĂŶƚ͕
^͗^ƚĂŶĚĂƌĚĚĞǀŝĂƟŽŶ͕ͲZ͗ĚĚĞŶďƌŽŽŬĞ͛ƐĐŽŐŶŝƟǀĞĞǆĂŵŝŶĂƟŽŶƌĞǀŝƐĞĚ

7DEOH&RUUHODWLRQDQDO\VLVRI$&(5VFRUHZLWKWKH
OLSLGSUR¿OHLQSRVWPHQRSDXVDOZRPHQ
Parameters
TC
TG
+'/
/'/
$,3

UYDOXH
±
±
0.549
0.113
±

PYDOXH
0.002*
0.050*
0.023*
0.666
0.024*

AIP: Atherogenic index of plasma, LDL: Low-density lipoprotein,
HDL: High-density lipoprotein, TG: Triglycerides, TC: Total cholesterol,
ͲZ͗ĚĚĞŶďƌŽŽŬĞ͛ƐĐŽŐŶŝƟǀĞĞǆĂŵŝŶĂƟŽŶƌĞǀŝƐĞĚ͕ΎPǀĂůƵĞƐƚĂƟƐƟĐĂůůǇ
ƐŝŐŶŝĮĐĂŶƚ
 

Table  VKRZV WKH 3HDUVRQ¶V FRUUHODWLRQ DQDO\VLV
IRU $&(5 VFRUH ZLWK WKH OLSLG SUR¿OH SDUDPHWHUV
among the postmenopausal women. It is inferred
from Table 3 that there was strong negative corUHODWLRQ IRU 7& 7* DQG $,3 WKDW LV DV WKHLU OHYHO
increases the ACE-R score decreases and similarly
D SRVLWLYH FRUUHODWLRQ ZDV REVHUYHG IRU +'/ DV
its level decreases the ACE-R score decreases and
both these differences were found to be statistically
VLJQL¿FDQW
DISCUSSION
Menopause is a normal condition that all women
experience as they age. At the physiological level,
menopause happens because of a decrease in the
ovaries’ production of the hormones estrogen and
progesterone. Estrogens have several cardioprotective mechanisms that change the vascular tone by
LQFUHDVLQJ QLWURXV R[LGH SURGXFWLRQ 2HVWURJHQV
stabilize the endothelial cells, they enhance antioxiGDQW HIIHFWV DQG DOWHU ¿EULQRO\WLF SURWHLQ $OO WKHVH
are cardioprotective mechanisms which get lost with
the onset of menopause.[7] Many estrogen actions
are potentially relevant to cognitive changes occurring after menopause, but for most the clinical implications are yet unclear. Estrogen enhances synaptic
plasticity, neurite growth, hippocampal neurogenesis, and long-term potentiation. The latter is a physiologic process involved in the formation of episodic
memories. Estrogen protects against apoptosis and
against neural injury in a variety of experimental settings, including toxicity induced by excitatory neuURWUDQVPLWWHUVȕDP\ORLGR[LGDWLYHVWUHVVDQGLVFKemia.[16]
As compared to premenopausal women, mean
OHYHO RI WRWDO VHUXP FKROHVWHURO DQG VHUXP /'/
ZHUH VLJQL¿FDQWO\ KLJKHU LQ SRVWPHQRSDXVDO ZRPHQ
ZKHUHDV WKH VHUXP +'/ OHYHOV ZDV VLJQL¿FDQWO\
lower in postmenopausal women since factors affectLQJVHUXPOLSLGSUR¿OHZHUHH[FOXGHGWKHVHFKDQJHV
PD\ EH UHODWHG WR GH¿FLHQF\ RI HVWURJHQ RFFXUULQJ
after menopause The present study correlates well
with results of Usoro et al.,[17] who found statistically
VLJQL¿FDQWLQFUHDVHLQVHUXP7&DQGVHUXP/'/DQG
VWDWLVWLFDOO\ VLJQL¿FDQW GHFUHDVH LQ VHUXP +'/ DIWHU
menopause. The present study also correlates with
results of Igweh et al.,[7] who found statistically sigQL¿FDQW LQFUHDVH LQ VHUXP /'/ DQG VWDWLVWLFDOO\ VLJQL¿FDQW GHFUHDVH LQ VHUXP +'/ DIWHU PHQRSDXVH
/LSLG SUR¿OH LV DIIHFWHG E\ PHWDEROLF FRQGLWLRQV
and alterations in lipid metabolism that have been
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Kavitha, et al./SUR¿OH%0,$,3DQGFRJQLWLYHIXQFWLRQLQSRVWPHQRSDXVDOZRPHQ

implicated in atherosclerosis and coronary heart disease.[6,18] 5HVXOWV IURP WKLV VWXG\ RQ OLSLG SUR¿OH LQ
postmenopausal women indicate that menopause
DOWHUV WKH OLSLG SUR¿OH LQ ZRPHQ (VWURJHQ RQH RI
the important female sex hormone has a role in lipid
metabolism, which affects the serum cholesterol and
lipoprotein levels thereby indirectly having a role in
FRURQDU\KHDUWGLVHDVH7KHLQFUHDVHLQWKH/'/FKRlesterol level after menopause might be caused by
GHFUHDVHG/'/UHFHSWRUDFWLYLW\[19]
The post-menopausal decrease of estrogen concentration explains the cognitive and psychic impairments observed in that period. Both clinical studies
and preclinical research provide data indicating the
protective role of estrogens for the cognitive functioning and the protective function of estrogens in the
examined neurotoxicity models, including the neurotoxicity related to amyloid beta, as well.[20,21]3RRUSHUformance on memory tasks is common among obese
LQGLYLGXDOV DFURVV WKH DGXOW OLIHVSDQ 2XU VWXG\ VXJgests that obesity is associated with decreased cognitive function in postmenopausal women, and the
¿QGLQJ LV LQ SDU ZLWK WKH VWXG\ GRQH E\ 1D\DQDWKDUD
et al.[22] LQ .DUQDWDND 7KH SUHVHQW ¿QGLQJV DUH DOVR
consistent with studies demonstrating the decrements
in cognitive functions in adults with increased body
ZHLJKW /DUJHU ERG\ PDVV UHTXLUHV PRUH EORRG ÀRZ
for optimal functioning; the brain is deprived of blood
ÀRZ WKDW LW QRUPDOO\ UHFHLYHV XQGHU FLUFXPVWDQFHV
when the body is not as large.[23,24] In turn, this lack
RIHVVHQWLDOEORRGÀRZFRXOGEHDFRQWULEXWLQJIDFWRU
to poor cognitive performance in individuals with a
larger BMI.
&21&/86,21
$OWHUHG OLSLG OHYHOV KDYH D GH¿QLWH DVVRFLDWLRQ ZLWK
decreased cognitive abilities in postmenopausal
women. Interventions to lower the lipid levels may be
a potential strategy for prevention of cognitive impairment. Early detection of dementia will improve the
quality of life in post-menopausal women by proper
PHGLFDWLRQDQGOLIHVW\OHPRGL¿FDWLRQ
5()(5(1&(6
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