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Reproductive history 
and fracture risk in 
postmenopausal women in 
a US national survey

Estrogen promotes bone health, long-
term replacement delaying osteopo-
rosis,1 while sex steroids given for 
menstrual irregularity to premeno-
pausal women increase bone mass.2 We 
therefore assessed the relation between 
reproductive health and fracture risk in 
postmenopausal women (≥50 years) in 
the US National Health and Nutrition 
Examination Survey (NHANES).3

In the 2013–2014 survey, fracture 
risk as FRAX scores4 was reported in an 
osteoporosis questionnaire with calcu-
lation of the 10-year risk of major hip 
fracture. We collected data on the age 
at last menstrual period, last live birth, 
and first live birth as continuous vari-
ables, and documented history of preg-
nancy and infertility as categorical vari-
ables. We divided the population into 
two groups according to the 10-year 
risk of a major osteoporotic fracture 
as recommended by the International 
Society of Clinical Densitometry. The 
first group was considered to be at 
increased risk (≥20% risk of a major 
fracture in 10 years), and the second 
at normal risk (<20% in 10 years). 
We used SPSS Version 18 for statis-
tical analysis, assuming non-Gaussian 
distribution of the variables with the 
non-parametric Wilcoxon rank sum 
test, and using Spearman correlation 
(ρ) to assess the relation between dura-
tion of estrogen use (in months) and 
fracture risk.

The study population was 1442 
women [mean age 64.9 (SD 9.5) years]. 
Age at first live birth was not different 
between those at increased and normal 
risk of osteoporotic fracture [21.8 (4.4) 
vs 21.6 (3.0) years, p=0.8]. However, 
women at increased risk were older 
when they last gave birth [35.6 (5.5) 
vs 29.3 (6.3) years, p=0.029]. There 
was no difference in 10-year risk of 
hip or major osteoporotic fracture 
between women with a history of treat-
ment for infertility and those without 
(p=0.85 and p=0.87, respectively). 
There was no correlation between 
estimated FRAX scores and duration 
of estrogen treatment (in months) 
(p=0.3).

The limitations of our study 
were the inability to adjust for all 
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covariates, such as medication history, 
and having to rely on the FRAX tool, 
which may not represent the true 
fracture risk in all women. However, 
our findings show that being older 
when a woman last gives birth may 
be associated with increased risk of 
fracture. Hormonal contraception 
and lactation influence bone mass, 
although in different and conflicting 
ways.5 Another study found that 
femoral neck bone mineral density 
decreased by 1.1% for each live birth 
while lumbar spine density increased 
by 1.5% for each breastfed infant.6 
Age at menopause had no effect on 
lumbar spine or femoral bone mineral 
density at the age of 75 years.7

We conclude that a woman’s repro-
ductive history may affect her long-term 
risk of osteoporotic fractures. Further 
studies are warranted to characterise 
which aspects of reproductive history 
have the greatest impact.

Prasanna Santhanam

Division of Nuclear Medicine and Molecular 
Imaging, The Russell H Morgan Department of 
Radiology and Radiological Science, Johns Hopkins 
University School of Medicine, Baltimore, MD, USA;  
psantha1@ jhmi. edu

Steven P Rowe*

Division of Nuclear Medicine and Molecular 
Imaging, The Russell H Morgan Department of 
Radiology and Radiological Science, Johns Hopkins 
University School of Medicine, Baltimore, Maryland, 
USA;  srowe8@ jhmi. edu

Lilja B Solnes

Division of Nuclear Medicine and Molecular 
Imaging, The Russell H Morgan Department of 
Radiology and Radiological Science, Johns Hopkins 
University School of Medicine, Baltimore, Maryland, 
USA;  lsolnes1@ jhmi. edu

*Corresponding author

Contributors PS was involved in the 
literature search. SR and LS were 
involved in significant design inputs. 
All authors reviewed and edited the 
manuscript and approved the final 
version of the manuscript.

Competing interests None declared.

Provenance and peer review Not 
commissioned; internally peer reviewed.

© Faculty of Sexual and Reproductive 
Healthcare of the Royal College of 
Obstetricians and Gynaecologists (unless 
otherwise stated in the text of the article) 
2017. All rights reserved. No commercial 
use is permitted unless otherwise 
expressly granted.

Published Online First 8 June 2017

J Fam Plann Reprod Health Care 2017;43:242–243. 
doi:10.1136/jfprhc-2017-101808

REFERENCES
 1 Hammond CB, Jelovsek FR,  

Lee KL, et al. Effects of long-term 
estrogen replacement therapy.  
I. Metabolic effects. Am J Obstet Gynecol 
1979;133:525–536.

 2 Lindsay R. The effect of sex steroids  
on the skeleton in premenopausal 
women. Am J Obstet Gynecol 
1992;166:1993–1996.

 3 Centers for Disease Control and 
Prevention (CDC), National Center 
for Health Statistics (NCHS). National 
Health and Nutrition Examination 
Survey. NHANES 2013-2014. 
https:// wwwn. cdc. gov/ nchs/ nhanes/ 
continuousnhanes/ default. aspx? 
BeginYear= 2013 (accessed 24 April 
2017).

 4 Kanis JA, on behalf of the  
World Health Organization  
Scientific Group (2007). Assessment  
of Osteoporosis at the Primary Health-
care Level. Technical Report: World 
Health Organization Collaborating 
Centre for Metabolic Bone Diseases, 
University of Sheffield, 2007.  
http://www. shef. ac. uk/ FRAX/ pdfs/ 
 WHO_ Technical_ Report. pdf  
(accessed 24 April 2017).

 5 Mehta S. Bone loss, contraception and 
lactation. Acta Obstet Gynecol Scand 
1993;72:148–56.

 6 Hreshchyshyn MM, Hopkins A, 
Zylstra S, et al. Associations of parity, 
breast-feeding, and birth control pills 
with lumbar spine and femoral neck 
bone densities. Am J Obstet Gynecol 
1988;159:318–322.

 7 Gerdhem P, Obrant KJ. Bone mineral 
density in old age: the influence of age at 
menarche and menopause. J Bone Miner 
Metab 2004;22:372–375.

Filler

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://jfprhc.bm

j.com
/

J F
am

 P
lann R

eprod H
ealth C

are: first published as 10.1136/jfprhc-2017-101808 on 4 July 2017. D
ow

nloaded from
 

http://dx.doi.org/10.1016/0002-9378(92)91400-5
https://wwwn.cdc.gov/nchs/nhanes/continuousnhanes/default.aspx?BeginYear=2013
https://wwwn.cdc.gov/nchs/nhanes/continuousnhanes/default.aspx?BeginYear=2013
https://wwwn.cdc.gov/nchs/nhanes/continuousnhanes/default.aspx?BeginYear=2013
http://www.shef.ac.uk/FRAX/pdfs/WHO_Technical_Report.pdf
http://www.shef.ac.uk/FRAX/pdfs/WHO_Technical_Report.pdf
http://dx.doi.org/10.3109/00016349309013363
http://dx.doi.org/10.1016/S0002-9378(88)80075-9
http://dx.doi.org/10.1007/s00774-004-0497-z
http://dx.doi.org/10.1007/s00774-004-0497-z
https://www.crossref.org/crossmark/
http://jfprhc.bmj.com/

