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Objectives: This study was done to determine the effect of multiparity and prolonged lactation on bone mineral density (BMD).
Methods: This cross-sectional study included 196 perimenopausal and postmenopausal women aged 40 to 60 years old. Age,
body mass index (BMI), menopausal status, duration of menopause, parity and total duration of lactation, nutritional history were
recorded. Lumbar spine (LS; L2-L4) and femur neck (FN) BMD were measured using dual energy X-ray absorptiometry. Correlation
of parity and lactation with BMD were investigated using multiple regression analysis.

Results: Parity was inversely correlated to BMD for LS (8 = -0.266, P = 0.001) and FN (8 = -0.380, P = 0.000). This relation remained
significant even after adjusting for age, BMI and duration of menopause. Duration of lactation was inversely correlated with BMD
for LS (8 = -0.271, P = 0.001) but no for FN (8 = -0.124, P = 0.130).

Conclusions: Multiparity and prolonged lactation have negative impact on BMD especially with in a socioeconomic group whose
nutritional intake is borderline. Our data support that parity and duration of lactation can be associated with future osteoporosis. (J

Menopausal Med 2016;22:161-166)
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Introduction

Osteoporosis is characterized by low bone mass with micro
architectural deterioration of bone tissue leading to enhance
bone fragility, thus increasing the susceptibility to fracture
Osteoporotic fractures are a major cause of morbidity
and mortality (3%) in the elderly, Bone mineral density
(BMD) is the best predictor for osteoporotic bone fractures,
Several contributory factors like genetics, nutrition, and
physical activity are considered essential in regulating bone
metabolisms as well as reaching peak bone mass in young
age. Both pregnancy and lactation are intense physiologic
conditions with high calcium homeostasis, mostly occurring

in young woman, In pregnancy 2% to 3% of maternal

calcium is transferred to fetus mostly in second half of
pregnancy, approximately 30 mg calcium mobilized from
maternal sources, During lactation mother loses further
300 to 400 mg calcium per day in breast milk.* Lactational
amenorrhea (Hypoestrogenemia) further accentuate bone
loss, Endocrine changes induce compensatory mechanism
like higher circulating levels of dihydroxy—vitamin D,
changes in parathyroid hormone (PTH), growth hormone,
prolactin, as well as increase intestinal absorption, renal
conservation of calcium and pregnancy associated weight
gain, These changes counterbalance the negative effect
of pregnancy on BMD, Despite the involvement of several
counter—regulatory pathways during pregnancy BMD

decreases about 3%, During initial 6 months of lactation
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there is 5% to 6% decrease in BMD which resolves in next
6 months period, Thus, pregnancy and lactation can be
beneficial or detrimental to BMD, Several studies have shown
positive, negative and no correlation between parity and
BMD, Most of these studies were done in developed countries
where parity is not that high, and not that frequent, breast
feeding is not that prolonged and nutrition of the women are
good, There is no study from India which showed effect of
multiparty and prolonged lactation on BMD, We undertook
this study to see effect of multiparty and prolonged lactation
on BMD for lumbar spine (LS) and femur neck (FN),

Materials and Methods

This was hospital based, cross—sectional study done in
department of obstetrics and gynecology in tertiary care
institute from June 2013 to May 2015, Consecutively 196
women aged 40 to 60 years were enrolled in the study
after taking the informed consent, The study protocol was
approved by institute ethics committee, A questionnaire
including age, height, weight, parity, total lactation period,
food habits, any medicinal intake which affect BMD,
smoking, excessive coffee intake, menopausal status, age at
menopause and years since menopause and socioeconomic
status were noted for all the subjects, Total lactation
period was described in total months for all the combined
pregnancies, Detailed history and examination were carried
out on all the subjects, Our exclusion criteria were history of
fracture, uncontrolled thyroid disorder, parathyroid disorder,
women on steroids or other drugs which affects BMD and
prolonged physical immobilization, LS (L2—14) and FN BMD
was measured by dual energy X—ray absorptiometry (DXA)
using the equipment (QDR—4500SL; Hologic Inc,, Bedford,
MA, USA),

Statistical analysis

Firstly, descriptive statistics was used to calculate the
mean * standard deviation (SD). Correlation between
independent variables and the dependent variables — LS
and FN BMD was analyzed using the Pearson’s correlation,
Secondly, simple linear regression was performed to assess

the effect of parity and lactation independently on BMD,
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Thirdly, multiple regression analysis models were then
constructed to evaluate the effect of parity, lactation,
age, body mass index (BMI), lactation and years since
menopause on BMD, Enter method was used for multiple
regression analysis, A 95% limit and 5% level of significance
were adopted, Therefore, a P value of less than 0,05 was
considered significant, Statistical analysis was performed
using the SPSS software package (version 22.0; SPSS Inc.,
Chicago, IL, USA),

Results

The clinical characteristics are given in Table 1, In this
study parity was found to be inversely proportional to
BMD in relation to LS (* = 0, 405, standardized regression
coefficient (3 = —0.637, P = 0.000) as well as to FN (* =
0.390, B = —0.625, P = 0,000) in linear regression analysis,
The same relationship was found after adjusting for age,
BMI, lactation, duration of menopause (3= —0.266, P =
0.001 and B= —0.380, P = 0,000 for LS and FN respectively)
(Table 2, Fig, 1, 2), Duration of lactation was also inversely
proportional to BMD for LS (> = 0,336, § = —0.580, P =
0.000) and for FN (* = 0,266, 8 = —0.516, P = 0,000) in
linear regression, But in multiple regression analysis, this
relationship remained significant after adjusting for age,
BMI, parity and duration of menopause only for LS (8 =
—0.271, P = 0,001) but not for FN (8 = —0,124, P = 0,130)
(Table 2, Fig. 3, 4).

Table 1. Subjects characteristics

Age (years) 5146 + 6.887
BMI (kg/m?) 24.08 + 5.881
Parity (No. of deliveries) 481 + 1938

Lactation (total months) 38.15 + 12.002

Age at menopause (years) 4493 + 212

Duration of menopause (years) 6.85 + 5.881
Lumbar spine BMD -1.989 + 0.9874

Femur neck BMD -1.866 + 1.0167

BMIL: body mass index, BMD: bone mineral density
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Table 2. Multiple regression analysis of lumbar spine and femur neck bone mineral density versus age, body mass index, parity, total

duration of lactation, years since menopause

Independent variables Standardized regression

Corresponding

Standardized regression Corresponding

coefficient (beta) for LS P value coefficient (beta) for FN P value
Age -0.150 0.237 -0.026 0.842
BMI 0.079 0.079 -0.027 0.561
Parity (No. of children) -0.266 0.001 -0.380 0.000
Duration of lactation -0.271 0.001 -0.124 0.130
Duration of menopause -3.32 0.010 -0472 0.00
LS: lumbar spine, FN: femur neck, BMI: body mass index
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Fig. 1. Showing correlation of bone mineral density at lumbar
spine with parity.
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Fig. 2. Showing correlation of bone mineral density at femur neck
with parity.

Discussion

We observed negative and statistically significant

Duration of lactation

Fig. 3. Showing correlation of bone mineral density at lumbar
spine with duration of lactation.

01 R’ Linear = 0.266
[0]
c
8 -1.0-
S
2 5l
c -2
£
(]
< -3.0
(o]
=
2 -4.0
[0
(m)
_5_0_
10 20 30 40 50 60 70

Duration of lactation

Fig. 4. Showing correlation of bone mineral density at femur neck
with duration of lactation.

correlation between parity and BMD, With increasing parity
there is decrease in BMD at both places for LS as well as for

FN. This relationship remained significant after adjusting for
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age, BMI, and menopausal years, It may be that pregnancies
are too many and quite frequent in this population,
Nutritional status of the subjects was also marginal as our
subjects belonged to low or lower middle socioeconomic
background, Our subjects were not on any supplements and
their diet didn't contain dairy products or other calcium rich
foods, The subjects were not on any oral contraceptive pill,
hormonal replacement therapy or any other drugs which
might affect BMD, Our finding are consistent with the
finding of Allali et al.® They reported a significant negative
correlation between parity with the spine as well as the FN
BMD but Gur et 31_4 observed significant decrease in BMD
with parity for spine but not for FN. Hreshchyshyn et al’
reported that BMD of FN decreased with an increasing
number of live birth, whereas there was no change for the
LS, Other authors also observed that multiparity was a
risk factor for lower BMD.*™ On the contrary, association
of high parity with high BMD was observed by Karlsson
et all,13 and Cure—Cure et al."* The relationship between
parity and BMD has also been evaluated among old Amish
women characterized by high parity. Streeten et al '
observed in this population a positive and statistically
significant correlation between parity and BMD, Weight
gain associated with increasing parity possibly could explain
this finding, All these studies suggested an association
between parity and BMD, Few studies found no association

16~18 .
The number of pregnancies

between parity and BMD,
and duration of lactation are related to each other and it is
difficult to differentiate their individual effect on BMD, In
our observation with lactation there is decrease in BMD for
spine only, Although in graph 4 there is inverse relationship
between lactation and BMD for FN but it is not statically
significant by multiple regression analysis (P = 0,130). Our
observation is similar to the findings of Kojima et al.”” They
observed LS BMD was lower in women aged 40 to 44 years
who breast feed for a longer duration, Different observation
was made by Lenora et al.® They found lactation didn’t seem
to have deteriorating effect on BMD later in the life, In their
study, Okyay et al.” observed that although parity was a
protective factor against the development of osteoporosis but
extended breast feeding for more than 1 year per child has
the highest risk for osteoporosis among their study group

specially in the developing countries, Lactation induced
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hypoestrogenemia superimposed by burden of frequent
pregnancies with marginal nutrition couldn’t be compensated
by various protective mechanism against osteoporosis,
Some previous studies mentioned on the protective effect of
lactation on BMD, 2022 Some new studies indicate detrimental

effect,

4,23,24 . . . e
7% while some others conclude no significant

effect,™” Our observations are similar to that in the report
by Yilmaz et al,27, demonstrating high parity and long
term lactation having negative effect on BMD in women of
postmenopausal age group,

The reasons to get these discrepancies among different
studies are quality of study, different types of studies
(comparative groups, population characteristics, number of
subjects, follow—up period, statistics), nutritional status of
the women, ethnicity, age, age at menarche and menopause,
parity, duration of lactation, different skeletal sites for BMD
measurement and different method (DXA or quantitative
ultrasonography [QUS]) to measure BMD,

Present study suggests that multiparity has detrimental
effect on BMD for LS and FN both, Duration of lactation
has adverse effect on BMD only for LS, We conclude that
multiparity and prolonged lactation have negative impact on
BMD especially in a socioeconomic group whose nutritional
intake is borderline, Our data support that parity and
duration of lactation can be regarded as risk factor for

future osteoporosis,

Drawbacks

There are certain drawbacks in our study, Firstly it was
not a population based study, Secondly sample size was
small, Thirdly subjects had to recall duration of lactation in
the past, Lastly we didnt consider physical activity in our
subjects, To confirm the findings of the present study a
well—designed, observational, population based study with

more subjects is desirable,

Conclusion

We conclude that multiparity and prolonged lactation have
negative impact on BMD especially in a socioeconomic group
whose nutritional intake is borderline, Our data support

that parity and duration of lactation can be regarded as risk
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factor for future osteoporosis,
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