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Abstract 

BACKGROUND: Aging, lack of estrogen and few activities may lead to the decrease of resting energy 

expenditure in menopause women so as to induce the body composition changes, which can result in disease, 

such as obesity and fracture. 

OBJECTIVE: To explore the change of body composition and resting metabolic rate among premenopausal, 

perimenopausal and postmenopausal women.  

METHODS: 2 312 women who came to outpatient clinic were recruited, including 1 310 premenopausal women, 

790 perimenopausal women and 212 postmenopausal women. Body composition and resting energy expenditure 

were measured in each woman.  

RESULTS AND CONCLUSION: (1) Body fat percentage of perimenopausal and postmenopausal women was 

significantly higher than that of pre-menopausal women. (2) There was no significant difference in resting 

metabolic rate among the three groups. When adjusted body weight, the resting energy expenditure per kilogram 

was significantly lower in perimenopausal women than in premenopausal women. (3) Bone mineral density, 

femoral neck strength, lower limb maximal strength, and leg muscle distribution coefficient were significantly lower 
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in postmenopausal women than in perimenopausal and premenopausal women (P < 0.05). (4) Weight and leg muscle 

distribution coefficient were positively correlated with the resting energy expenditure per kilogram, and height, body mass 

index, body fat percentage were negatively correlated with the resting energy expenditure per kilogram. These findings 

indicate that the body composition can change in women after menopause, such as body fat increasing, muscle content 

decreasing, and bone mass loss. There is a certain relationship between the change in body composition and resting 

energy expenditure. 
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0  ��  Introduction 
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Table 1  Baseline data of perimenopausal women 

���(< 45�) ����(45�54�) ���(	
55�) �� 

(n=1 310) (n=790) (n=212) 

P 

�(�) 40.02±3.34 50.79±2.77

�
 59.89±5.01

��
 0.000 

�����(kg/m

�
) 23.70±3.87 24.00±3.15

�
 24.05±3.58 0.012 

�������(%) 34.12±6.64 35.37±5.38

�
 35.10±6.84

�
 0.000 

����� 1 294.83±94.80 1 292.60±81.71 1 282.46±95.66 0.268 

 !"�������� 21.45±1.90 21.25±1.64

�
 21.45±1.98 0.038 

#$%&'( 2.23±1.07 1.99±0.35

�
 1.78±0.36

��
 0.000 

#$')�*+� 1.04±0.23 1.02±0.23 1.00±0.30

��
 0.001 

,-./-01( 11.38±1.43 10.42±2.09
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 9.39±1.23

��
 0.000 

23456789:� 124.94±20.93 122.43±22.42

�
 116.38±31.79

��
 0.002 

,-.-;< 1.06±1.30

�
 0.14±1.92

�
 �0.81±1.12

��
 0.000 

 

=>?@����AB�CD

�
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� 2  ��������������������� 

Table 2  Correlation analysis of body composition and resting 

energy expenditure per kilogram  

��  !"��������  

 r P 

� �0.034 0.205 

�G �0.290 0.000 

��� �0.988 0.000 

����� �0.921 0.000 

������� �0.949 0.000 

,-.-;< 0.503 0.000 

,-./-01( 0.494 0.000 

#$%&'( 0.274 0.000 

#$')�*+� 0.440 0.000 

2345689:� 0.179 0.000 
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P,-./-01(MQRIO33+(P=0.000)F 

� 3  ��������������� !"#$�� 

Table 3  Multi-factor regression analysis of the resting energy 

expenditure per kilogram 

�� B SE STUV+� P 

��� 0.111 0.030 0.570 0.000 

�G �0.190 0.022 �0.507 0.000 

����� �0.520 0.070 �1.011 0.000 

����W���� �0.151 0.009 �0.498 0.000 

#$')�*+� 0.389 0.087 0.053 0.000 
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���W�@ !"��������MNO3F 

 



 

�����. ���	
������������ 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

6811 

www.CRTER.org 

3������Discussion�

��������	
	�����������

������������� ��!��"#����

$��%��&'�(��)�����*+,-./+

�0123
��!��%45����67��8�2

394:;<=>��?
@���AB�CD�E

FGHI�J��%�!�CKLMN2%O3%�PQR

S���5NLT��!�CUVWX�Y	��Z[�C

\Y]QT^_`a���%�!�+b�9Y	)��

c+defKZ[ghifKRS

[14-15]

�dejkl#(

m$Tnop�qr!s�t

[16]

uv.��wxyz��

��{|}@�~Y	���������&	�#��

�a��;<��#+UK��^�#C�K�+({

��RSu�����$�������RSf�K�#

�de�����$Z[+����Z[�+6x�L�

�RSc+defK

[17]

u~+b��a��!����

�%�hi#CD#&�9�.z�!�u ¡�¢£

hi�t¤���*¥¦§¨©|�hiª«¬¬®¯

°±+§¨©|�hiª«¬¬�²³�´µ��¶·

¸¹*¥¦¢£hi�K�0S�?�_¢£�ºh�

»¼½¢£CD�¾¿�hi�ÀCÁ�ÂÃÄ¿_Å&

�����Æ��±+-¢ÇÈÄ
Å&��ÉÊ��Ë

Ì�LT�¯��L¶·¸¹�ÍNÎÏÐ�!c+z�

!��Ä¿u 

�ÑÒ�Ór!+Ô¦�CDh®+UK����.

�!+Ô¦�r!�ÍNÎÕÌÖCDh$×ØÙÚQ�

ÛÜug�!�ÍNÎÕÌ~CDh$×ØÙÚQa�?

Ý=Þ�¯��ÛÜ

[18]

ußàá��ÍNÎÐ�!+b�

�hi#CD#&�wx�FG½®Lâàá�ãä�å

æ������!$��%�!�çcdeè�²���

.��"�!_��%�!�¢£hi�t¤���@.

����$��"�!��8�¢£�ºh�9��@.

����$��"�!ußàá9HI½��%�!�+

b�é.defKZ[$hifKRSu�àá�Óê+

UK#��Në#��ìí#NÎ�îïCð¿���ñ

�

[19]

���4NÎZ©gY	CKòó�+UK� ô

õ�öÂ÷øù�+UK�ú.RS��%CKòó,C

ð¿³M¢}�1¯°Û�C\�ûü!ýþZ[

1.5O3.0�

[20]

uö�������%8���CUV

W�����	#�
�����ÐuÍ�ßàá�Ó�

4NÎZ©���"#����#��%�!Å&��

���¬R�Cð¿}@�ÀCÁ�C\x�}@�

���HI½@���AB�CKòóu@����õ

�/++b�)��x®±+xK��®�6��|�

���&u 

±+��x6��31���J��xK�6#+��

��w6x$ø8!��6x�?
��xK�6��-×

Ø��¢��#��#Ë #!�#|"##$�20O25 %

:Ì#&'�()��xK�6�*+�xK�6�

65%O75%

[21]

�,�¶.-÷/+./#23�ÉÊwx$

±+�0����?1�J��±+�xK|��	

îï

[22]

u 

23±���xK�6®0>ñ��&�¡NÎ#!

4#xK5��&��{|�67'�¤8�!#+dµ

��u9a:*;<ñ�îï�,->=ÛÜ$1+ÌÛ

Ü

[23-24]

uE�àá>?��Y	@A�B=��ÙÚQC

D@.®?�²E�?ÝB=�-Í�>=
�@A¦�

��ÙÚQEÉÊ+UK¦@

[25-26]

uFa�àáY<4N

ÎZ©����!��ÙÚQGH}@

[27-28]

�ßàáåæ

IÓ��xK�6®NÎJ?��&!��xv.��%

�!KÕLßKES#àá�M�NÎ�tåN®ÉÊ±

O��PÛÜôõ�åæ:QºLßàá���HIuß

àáåæR�Ó¢£hi�t¤�®MST+UK��x

K�6qÉ�&&¤�+UK��#çcdefK®M

ST+UK��xK�6qU�&&¤u������

��ó5�²��"��V���u������-W

X¸¹ Y70AZ$c+[�\]F����.��"

��

[29]

u�^�_`�ahiUKZ[�I�±+��

ÙÚQ�aF±+�b��xK�6Z[�decZ

[�gdGRedeUK�f���æ��ø¿RS+

dfK

[30]

u 

�T���%�!+b�Y	��Jc+defK

Z[�hifKRS�CKRS�+b�)�®��xK

�6:Ì,-�P��g&¤�hi+/j:Q���à

áußàá�����$��%��Â2$!��!ç!

�k1+�l�lmnoIpµqrsu 

 

�������������	
�����������

���������������� !������"#$

�%&'( 

�����)*+,-./0�%1234567( 

	
���89:;<=>,?@.A( 

����BCDEFGHBCDEFGIJKLMN 2 h

OPQRSTUVWXYZC 30 min[�DEFGQ\]^_`

aKLbc�de�fghD�iL�jklm(RfgiQn

E�opq0rstu�vw�xy�LzE
{(|}~�Q

nEpq�rs��>,��
{Q��
{����BCDE

FGQ�^xL��������V�O��(��L>,��Q

���n�IBCDEFG�����E:�(nEpq�0^

Harris-Benedict��:�~
{( 

������%��+,����� �¡�¢£¤�¥

¦�§¨©�ª(¡�¢«$�¬®¯��s(°±
{K�

s²)³´$µ¶<·¸*3¹�º»�¼½�¾¿Q0�ÀÁ

Â( 



 

�����. ���	
������������ 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

6812 

www.CRTER.org 

4  ����  References 

[1] WHO.��������[M].	
��,����.��:���

����, 1998:11-12. 

[2] ���.��� !"[M].2�.2006:2530-2582. 

[3] #$%,Mueck,A.O.&�'()*+,-./012345[M].

��:�������,2013. 

[4] 67,#$%.89:;<=>?3@A()BC[J]. �DEF

GH��3IJKL,2009,13(28):5585-5588.  

[5] Mcardle WD, Katch FI, Katch VL. Exercise Physiology-Energy, 

nutrition and human performance. Philadelphia: 

LEA&FEBIGER.1981;105-117.  

[6] Jia WP, Yang M, Shao XY, et al.Resting energy expenditure 

and its relationship with patterns of obesity and visceral fat 

area in Chinese adults.Biomed Environ Sci.2005;18(2): 

103-107. 

[7] Rigaud D.Energy expenditure. How can they be measured?. 

Rev Prat. 2009;59(1):41-47. 

[8] da Silva HG Mendonea LM,Conceiglto FL,et al. Infiuence of 

obesity on bone density in postmenopausal women. Arq Bras 

EndocrinoI MetaboI.2007;51(6):943-949M 

[9] Rashid MN, Fuentes F, Touchon RC, et al. Obesity and the 

risk for cardiovascular disease. Prev Cardiol. 2003;6(1): 

42-47. 

[10] Kunz I, Schorr U, Klaus S, et al. Resting metabolic rate and 

substrate use in obesity hypertension. Hypertension. 2000; 

36(1):26-32. 

[11] Moran O, Phillip M.Leptin: obesity, diabetes and other 

peripheral effects--a review.Pediatr Diabetes. 2003;4(2): 

101-9. 

[12] Tufano A,Marzo P,Enrini R,et al. Anthropometric,hormonal 

and biochemical differences in Iean and obese women before 

and after menopause. J EndocrinoIlnvest. 2004;27:648-653M 

[13] Poehlman ET,Toth MJ,Gardner AW. Changes in energy 

balance and body composition at menopause:a controlled 

longitudinal study. Ann Intern Med.1995;123(9):673-675M 

[14] Melnnes K J, Corbould A,Simpson ER, et al. Regulation of 

adenosine 5'-monophosphate activated protein kinase and 

lipogenosis by androgens contributes to visceral obesity in an 

estrogen-deficient state. Endocrinology,2006;147(12): 

5907-5913M 

[15] NO,#$%. ���8PQR3ST())UV��[J]. �D

WXYZ[\,2007,10:720-722. 

[16] Pansini F,Cervellati C,Guariento A,et al. Oxidative slress,body 

fat composition,and endocrine status in pre-and 

postmenopausal women.Menopause.2008;15(1):112-118M 

[17] Garnier S, Vallée K, Lemoine-Morel S,et al.Food group 

preferences and energy balance in moderately obese 

postmenopausal women subjected to brisk walking program. 

Appl Physiol Nutr Metab.2015;40(7):741-748. 

[18] ]^,_`\,abc,d.efgh�i9jPkl�PQRmn

Rop"���"q[J].2015,3:294-296 

[19] Chen Y, Xiang J, Wang Z.Associations of Bone Mineral 

Density with Lean Mass, Fat Mass, and Dietary Patterns in 

Postmenopausal Chinese Women: A 2-Year             

Prospective Study.PLoSOne.2015Sep3;10(9):e0137097 

[20] ars,tuv,wxy,d.z{gh|'�8W}~�=���

Ro[J].�Dp"��2015,12(1):60-61. 

[21] Goran MI. Energy metabolism and obesity. Med Clin North 

Am.2000;84:347-362. 

[22] Lane K, Martin AD, Gelmon KA, et al. Resting energy 

expenditure and body mass changes in women during 

asjuvant chemotherapy for breast cancer. Cancer Nurs. 2007; 

30(2):95-100.  

[23] ��,���,���,d.�����.�l:;<=>?[J].�

�p",2012,41(10):3087 

[24] Day DS, Gozansky WS, Van Pelt RE, et al.Sex hormone 

suppression reduces resting energy expenditure and 

{beta}-adrenergic support of resting energy expenditure.J Clin 

Endocrinol Metab.2005;90(6):3312-3317.  

[25] ��.�����:;��V��[J].!���:���. 2014, 

9:116-117 

[26] Aubertin-Leheudre M,Goulet ED,Dionne IJ.Enhanced rate of 

resting energy Expenditure in women using hormone- 

replacement therapy:preliminary results. Aging Phys Act.2008; 

16(1):53-60. 

[27] � ,¡¢£,¤¥¦,d.9j§�i,PT¨©3:;<=>?

V)U[J].��ªR«��[\,2004,1:20-22. 

[28] ¬,®�£,¯°,d.�@Al:;��±V��[J].�DKL

p"[\,2005,20(3):200-202. 

[29] Mangweth-Matzek B1, Hoek HW, Rupp CI,The menopausal 

transition--a possible window of vulnerability for eating 

pathology. Int J Eat Disord.2013;46(6):609-616. 

[30] ²Q³.´µ¶·¸V¹@º»[J].¼�P½!¾,2014,33(7): 

603-605. 

 

 

 

 


