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Purpose: This study aimed to identify the effect of parity and breastfeeding duration and the occurrence
of lumbar vertebral and femoral neck osteoporosis in Korean postmenopausal women.

Methods: This study analyzed the data of 1,770 women based on the 2010—2011 results of the Korea
National Health and Nutrition Examination Survey. Extracted data concerning bone density included
variables known to be associated with osteoporosis. Complex sample multivariate logistic regression
analysis was conducted to determine whether parity and breastfeeding duration were associated with
osteoporosis in postmenopausal women.

Results: Parity was not associated with postmenopausal osteoporosis in the femoral neck or lumbar
vertebrae; however, the risk of femoral neck osteopenia was significantly higher in women with a history
of 12—24 months of breastfeeding than in women who breastfed for less than 12 months (odds
ratio = 2.12, 95% confidence interval = 1.07—4.21). In women who breastfed for 24 months or longer, the
risk of lumbar vertebral osteoporosis was significantly higher than in those who breastfed for less than
12 months (odds ratio = 2.73, 95% confidence interval = 1.18—6.32).

Conclusion: Breastfeeding duration may affect the occurrence of lumbar vertebral or femoral neck
osteopenia or osteoporosis. Therefore, women who breastfeed for one year or more require education on
the risk of bone loss and the need for preventive measures such as adequate calcium intake and physical
exercise.

© 2019 Korean Society of Nursing Science, Published by Elsevier Korea LLC. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Osteoporosis is a chronic metabolic disease that occurs in both
men and women; however, its effects are most significant in
postmenopausal women. Osteoporosis, an epidemiological condi-
tion in which the risk of bone fractures increases, is diagnosed
when the bone mineral density (BMD) measurements have fallen
more than 2.5 standard deviations below the peak BMD values of
healthy adults [1].

In a study that analyzed 2005—2010 data from the US National
Health and Nutrition Examination Survey, the prevalence of
femoral neck or lumbar spine osteoporosis in women aged 50 years
and older was 15.4% [2]. A study analyzing 2008—2011 Korea Na-
tional Health and Nutrition Examination Survey (KNHANES) data
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[3] found that the prevalence of lumbar spine and femoral neck
osteoporosis in Korean women aged 50 years or older was 30.1%
and 23.1%, respectively. Therefore, Korean women have a higher
prevalence of osteoporosis compared to Western women, a prob-
lem that requires systematic and national attention.

The actual bone mass is determined by the peak bone mass and
the subsequent rate of bone loss. The peak bone mass is influenced
by genetic and environmental factors, such as nutrition, physical
activity, hormonal changes, and lifestyle behavior [4]. Parity and
lactation usually occur before or after the age of 30 to 40 years,
when the peak bone mass is formed. Given the knowledge that high
peak bone mass reduces osteoporosis risk later in life, it makes
sense to pay more attention to factors that affect BMD.

In women, pregnancy and breastfeeding affect calcium meta-
bolism, and eventually, BMD [5]. The BMD of the vertebrae and
femur decreases owing to high calcium demand and bone resorp-
tion during pregnancy [6,7]. However, compared to women who
gave birth to one child, those who gave birth to two or more chil-
dren experienced less reduction in BMD, indicating that parity has a
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protective effect on bones [8—10]. Some also claim that the number
of births does not affect the BMD of postmenopausal women
because bone loss after pregnancy is restored after delivery [11,12].

Further, some studies reported that during the first six months
of breastfeeding after delivery, BMD is reduced by 5—6% because of
the decrease in the mothers' estrogen levels and loss of calcium
during breastfeeding [13]. However, another study reported that
among mothers who breastfed for less than one month after de-
livery, BMD levels continued to recover for up to 12 months.
Further, it was reported that bone loss ceased for mothers still
breastfeeding six months after delivery, returning to normal levels
[7].

Other studies [14,15] that examined the effect of breastfeeding
on BMD among Korean postmenopausal women revealed that the
risk of lumbar spine and femoral neck osteoporosis in women who
breastfed for 24 months or more was higher than that among
women who did not breastfeed or did so for less than six months.

These results suggest that bone mass decreases because of
hormonal changes and calcium loss throughout pregnancy and
breastfeeding; yet, such changes are reversible, and thus the
number of births and breastfeeding duration do not impact the
BMD for postmenopausal women [11,12,16]. However, there are
also studies that show that the influence of the number of births
and breastfeeding duration on BMD may be irreversible [6,7]. These
conflicting results indicate that differences in participants' race,
age, age of menopause, age of deliveries, number of births, and
breastfeeding duration—as well as research design—may be
responsible for these inconsistencies.

Particularly, the average number of births and the breast-
feeding duration for Korean women differ from those among
women in Western and other Asian countries, making it difficult
to apply the results of foreign studies in this context. As such, this
study utilized data from the KNHANES, which is representative of
the Korean population, to analyze the influence of parity and
breastfeeding duration on the BMD of the lumbar vertebrae and
femoral neck.

Methods
Study design

This descriptive study used the KNHANES V data to identify the
influence of parity and breastfeeding duration on osteoporosis
occurring in the lumbar vertebrae and femoral neck in Korean
postmenopausal women.

Setting and sample

This study utilized the data from the KNHANES V, including
the BMD test (2010—2012), which was conducted between the
first half of 2010 and the first half of 2011 within the fifth period
of the survey. The original KNHANES data were downloaded
from the institution's website (https://knhanes.cdc.go.kr) after
receiving approval for use. The target population of the
KNHANES was the entire Korean population (except prisoners
and foreigners), who were subject to primary stratification based
on their city and province, followed by secondary implicit
stratification based on their housing type. Finally, participants
were identified by systematic sampling. Health surveys, physical
examinations, and nutritional examinations were conducted
with participants.

A total of 17,476 individuals participated in the KNHANES
2010—2011; initially 3,308 postmenopausal women who
completed their BMD test and nutritional examinations were
included. However, 1,538 participants with incomplete risk factor

data and/or no childbirth or breastfeeding experience were
excluded. Finally, 1,770 participants were enrolled in the study.
Postmenopause was confirmed by asking whether they were still
menstruating and included both artificial and spontaneous meno-
pause (Figure 1).

Ethical considerations

Ethical approval was obtained from the institutional review
board of the author's institution (Approval no. 2-1040709-AB-N-
01-201709-HR043-02).

Measurement and data collection

From the KNHANES data, including health surveys, physical
examinations, and nutritional examinations, the author extracted
variables reported by a previous study [3] to be risk factors related
to osteoporosis and BMD data.

Factors related to osteoporosis

Factors related to osteoporosis included demographic charac-
teristics, lifestyle- and health-related factors, parity, and breast-
feeding duration. According to age, participants were divided into
those younger or older than 60 years. This stratification was done
because most women have the highest rate of bone loss within
10 years of menopause, and the mean age of participants in this
study was 61.30 years.

Further, the educational level was classified into middle school
or below or high school and higher; the financial status was clas-
sified into low, medium-low, medium-high, and high; height was
divided into taller or shorter than 160 cm; and weight was classi-
fied into less than 50 kg, 50—59 kg, and 60 kg and heavier.

Among the lifestyle- and health-related factors, calcium intake
was classified based on the Korean Nutrition Society's recom-
mended daily calcium intake of 700 mg for men and women over
the age of 50 years [17]. Presence of intense exercise was measured
by whether the individual engaged in more than one session per
week of a tiring set of physical exercises (>10 minutes) that left
them breathless. Presence of moderate exercise was measured by
whether the individual engaged in more than one session per week
of slightly tiring physical exercises (>10 minutes) that left them
moderately breathless.

Even though both parity and breastfeeding duration were
continuous variables, they can be considered more meaningful
with categorical variables than continuous variables. In some
studies [7,18,19], in the case of breastfeeding for less than six
months, the effect on bone density after weaning was said to be
reversible, while prolonged breastfeeding for more than
24 months influenced on the reduction of BMD in post-
menopausal women [14,15]. Therefore, breastfeeding duration
was divided into three groups: less than 12 months,
12—24 months, and more than 24 months. In addition, as the
average number of births per woman was 3.31, the number of
births was divided into ‘one to two times’ and ‘three times or
more’. The other variables were categorized in accordance with
the KNHANES questionnaire.

Bone mineral density

The KNHANES measures the BMD of the lumbar spine (L1-4)
and femoral neck by Dual-energy X-ray absorptiometry (Discovery
QDR-4500W; Hologic INC, MA, USA). The measurement values
were processed into T-scores—the standard deviation of an in-
dividual's BMD from the mean BMD of a young healthy adult—-
which were then divided into osteoporosis (T-score < —2.50),
osteopenia (T-score = —1 to —2.49), and normal bone mass (T-
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Figure 1. Diagram showing the flow of participants.
Note. BMD = bone mineral density.

score > —1.00) based on the standards set by the World Health
Organization [1].

Data analysis

As the data from this study were extracted from a composite
stratified sample, statistical analyses were performed by
applying strata variables, cluster variables, and weighted values.
Because the BMD was tested between January 2010 and May
2011, a weighting value of 192/272 was assigned to 2010 and 80/
272 to 2011. Multivariate logistic regression analyses were per-
formed using SPSS/WIN 23.0 (IBM Corp., Armonk, NY, USA). The
results were presented in odds ratios and 95% confidence
intervals.

Results

A total of 1,770 participants' demographic characteristics and
lifestyle- and health-related factors were analyzed in this study.
Their results can be generalized to 4,636,704 individuals.
Descriptive information about the full sample can be found in
Table 1. Participants’ mean age was 61.30 + 0.41 years
(range = 27-92 years). The average number of parities was
3.31 + 0.06 (range = 1-11), and the average breastfeeding
duration was 55.19 + 1.72 months (range = 1—324 months).

Prevalence of osteoporosis in the participants

The prevalence of osteoporosis in the femoral neck calculated
with weighted values was 19.9%; 56.3% of the women had osteo-
penia and 23.8% were normal. The prevalence of osteoporosis in the
lumbar spine was 29.2%, with 45.2% having osteopenia and 25.6%
being normal (Table 1).

Presence of osteopenia and osteoporosis according to major
characteristics of participants

Osteopenia and osteoporosis of the femoral neck according to
participants' characteristics

Regarding general characteristics, women aged 60 years and
older had 3.87 times higher risk of osteopenia and 23.91 times
higher risk of osteoporosis in the femoral neck compared to those
aged younger than 60 years. Women who had graduated from
middle school had 2.27 times and 11.84 times higher risks of
osteopenia and osteoporosis, respectively, compared to those with
at least a high school education. In addition, women reporting
‘medium-low’ financial status had 2.05 times and 2.68 times higher
risks of osteopenia and osteoporosis, respectively, compared to
those in the ‘medium-high’ or higher financial status groups.

Women with a height less than 160 cm had 2.47 times higher
risk of osteopenia and 9.85 times higher risk of osteoporosis than
those with a height of 160 cm or above. Women weighing less than
50 kg had 2.61 times higher risk of osteopenia and 11.57 times
higher risk of osteoporosis compared to those weighing more than
60 kg. Women who did not engage in intense physical activity had
1.91 and 2.82 times higher risks of osteopenia and osteoporosis,
respectively, compared to those who did; women who did not
engage in moderate physical activity had 1.43 and 2.09 times higher
risks of osteopenia and osteoporosis, respectively, compared to
those who did.

Women with a history of fractures had 2.55 times higher risk of
osteoporosis in the femoral neck than did women without any
history of fractures. Those who had not received hormone
replacement therapy had 1.59 times higher risk of osteopenia and
5.14 times higher risk of osteoporosis than those who had received
hormone replacement therapy. Women with a calcium intake of
less than 700 mg had 2.97 times higher risk of osteoporosis in the
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Table 1 Osteoporosis Prevalence in the Femur Neck and Lumbar Spine by General Characteristics (n = 1770, N = 4,636,704).

Variables Categories Total Femur neck Lumbar spine
Normal Osteopenia Osteoporosis Normal Osteopenia Osteoporosis
W% W% W% W% W% W% W%
Age (yrs) <60 46.9 75.5 443 114 69.1 47.2 22.6
>60 53.1 24.5 55.7 88.6 30.9 52.8 774
Mean + SE (ranges) 61.30 + 0.41 (27—92)
Education <Middle school 75.9 60.3 77.5 94.7 58.6 783 90.4
>High school 241 39.7 225 53 414 21.7 9.6
Economical level <Middle level 57.5 45.5 61.2 67.4 46.5 56.9 70.3
>Upper level 42.5 65.5 38.8 326 53.5 431 29.7
Height (cm) <160 85.0 733 87.1 96.4 78.5 83.2 95.0
>160 15.0 26.7 129 3.6 215 16.8 5.0
Weight (kg) <50 22.8 12.2 20.2 46.8 11.2 184 429
50~<60 429 373 479 36.5 39.7 46.3 40.8
>60 34.2 50.4 319 16.7 49.1 354 16.3
Drinking Yes 69.5 80.6 68.0 57.0 78.0 69.4 60.5
No 30.5 194 32.0 43.0 22.0 30.6 39.5
Smoking Yes 10.2 10.8 84 14.6 9.5 113 9.1
No 89.8 89.2 91.6 85.4 90.5 88.7 90.9
Intense exercise No 83.1 74.9 85.1 894 76.7 85.1 86.5
>1 day/week 169 25.1 149 10.6 233 149 135
Moderate exercise No 72.6 65.9 73.4 80.1 64.7 76.5 74.3
>1 day/week 27.4 34.1 26.6 19.9 353 235 25.7
Family history of osteoporosis Yes 17.2 21.0 171 11.7 17.8 194 12.7
No 82.8 89.0 82.9 88.3 82.2 80.6 87.3
Fracture history Yes 16.6 11.6 15.7 25.1 8.3 15.0 26.3
No 834 88.4 84.3 74.9 91.7 85.0 73.7
Oral contraceptive pills Yes 24.0 23.0 25.8 20.3 27.1 244 20.1
No 76.0 77.0 74.2 79.7 72.9 75.6 79.9
HRT Yes 15.5 224 154 53 213 17.0 6.8
No 84.5 77.6 84.6 94.7 78.7 83.0 93.2
Oophorectomy Yes 3.1 39 3.2 1.7 4.7 23 29
No 96.9 96.1 96.8 98.3 95.3 97.7 97.1
Calcium intake (mg) <700 84.7 80.9 83.9 92.6 79.6 85.6 88.4
>700 153 191 16.1 7.4 204 144 11.6
Parity (frequency) <2 38.7 56.4 37.7 14.6 52.9 38.6 235
>3 61.3 43.6 62.3 85.4 47.1 61.4 76.5
Mean + SE (ranges) 3.31 + 0.06 (1—-11)
Breast feeding duration (months) <12 10.1 18.3 3.1 3.1 15.8 10.6 3.0
12~<24 129 17.2 4.1 41 203 13.1 44
>24 77.0 64.5 92.8 92.8 63.9 76.3 92,5
Mean + SE (ranges) 55.19 + 1.72 (1-324)
Total 100.0 23.8 56.3 19.9 25.6 45.2 29.2

Note. HRT = hormone replacement therapy; SE = standard error; W = weighted; yrs = years.

femoral neck than women who consumed more than 700 mg of
calcium.

Women with two or fewer births had 2.13 times higher risk of
osteopenia and 7.52 times higher risk of osteoporosis than women
with three or more births. Women who had breastfed for more than
24 months had 2.67 times higher risk of osteopenia and 8.56 times
higher risk of osteoporosis compared to those who had breastfed
for less than 12 months (Table 2).

Osteopenia and osteoporosis of the lumbar spine according to
participants' characteristics

Regarding general characteristics, women aged 60 years and
older had 2.49 times higher risk of osteopenia and 7.64 times
higher risk of osteoporosis in the lumbar spine compared to those
younger than 60 years. Women with middle school education or
below had 2.55 times and 6.67 times higher risks of osteopenia and
osteoporosis, respectively, compared to those with at least high
school education. In addition, women reporting ‘medium-low’
financial status had 1.52 times and 2.73 times higher risks of
osteopenia and osteoporosis, respectively, compared to those in the
‘medium-high’ or higher financial status groups.

Women with a height less than 160 cm had 5.24 times higher
risk of osteoporosis than those with a height of 160 cm or above.
Women weighing less than 50 kg had 2.28 times higher risk of

osteopenia and 11.50 times higher risk of osteoporosis compared
to those weighing more than 60 kg. Moreover, women weighing
between 50 and 59 kg had 1.62 times higher risk of osteopenia
and 3.09 times higher risk of osteoporosis compared to women
weighing more than 60 kg.

Women who did not engage in intense physical activity had 1.74
times and 1.95 times higher risks of osteopenia and osteoporosis,
respectively, compared to those who did; women who did not
engage in moderate physical activity had 1.78 and 1.58 times higher
risks of osteopenia and osteoporosis, respectively, compared to
those who did.

Women with a history of fractures had 1.95 times higher risk
of osteopenia and 2.55 times higher risk of osteoporosis than
women without a history of fractures, and those who had not
received hormone replacement therapy had 3.74 times higher
risk of osteoporosis than those who had received hormone
replacement therapy. Women consuming less than 700 mg of
calcium had 1.52 times higher risk of osteopenia and 1.96 times
higher risk of osteoporosis compared to those consuming more
than 700 mg.

Women with two or fewer births had 1.79 times higher risk of
osteopenia and 3.66 times higher risk of osteoporosis than women
with three or more births. Women who had breastfed for more than
24 months had 1.78 times higher risk of osteopenia and 7.52 times
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Table 2 Univariate Logistic Regression of BMD in the Femur Neck and Lumbar Spine by General Characteristics (n = 1770, N = 4,636,704).
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Variables Categories Femur neck Lumbar spine
Osteopenia Osteoporosis Osteopenia Osteoporosis
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Age (yrs) <60 1.00 1.00 1.00 1.00
>60 3.87 (2.80~5.34) 23.91 (13.98~40.90) 2.49 (1.91~3.26) 7.64 (5.55~10.52)

Educational level
Economical level
Height (cm)

Weight (kg)

Drinking
Smoking

Intense exercise

Moderate exercise

Family history of osteoporosis

Fracture history

Oral contraceptive pills

HRT

Oophorectomy

Calcium intake (mg)

Parity

Breast feeding duration (months)

<Middle school
>High school
<Middle class
>Upper class
<160

>160

<50

50~<60

>60

Yes

No

Yes

No

No

>1 day/week
No

>1 day/week
Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

<700

>700

<2

>3

<12

12~<24

>24

2.27 (1.62~3.20)
1.00
2.05 (1.47~2.86)
1.00
2.47 (1.69~3.60)
1.00
2,61 (1.50~4.53)
2.03 (1.44~2.85)
1.00
0.51 (0.37~0.70)
1.00
0.76 (0.41~1.39)
1.00
1.91 (1.34~2.74)
1.00
1.43 (1.01~2.02)
1.00
0.80 (0.53~1.14)
1.00
1.42 (0.93~2.17)
1.00
1.16 (0.84~1.60)
1.00
1.00
1.59 (1.06~2.38)
0.83 (0.43~1.63)
1.00
1.23 (0.79~1.90)
1.00
2.13 (1.58~2.67)
1.00
1.00
1.75 (1.05~2.92)
2.67 (1.75~4.13)

11.84 (6.59~21.29)
1.00

2.68 (1.81~3.78)
1.00

9.85 (4.72~20.54)
1.00

11.57 (6.67~20.08)
2.96 (1.82~4.83)
1.00

0.32 (0.21~0.48)
1.00

1.40 (0.80~2.47)
1.00

2.82 (1.77~4.49)
1.00

2.09 (1.34~3.25)
1.00

0.50 (0.29~0.88)
1.00

2.55 (1.46~4.48)
1.00

0.85 (0.56~1.30)
1.00

1.00

5.14 (2.85-9.27)
0.43 (0.16~1.16)
1.00

2.97 (1.68~5.24)
1.00

7.52 (4.69~12.08)
1.00

1.00

1.42 (0.47~4.26)
8.56 (6.55~20.62).

2.55 (1.87~3.49)
1.00
1.52 (1.15~2.01)
1.00
1.36 (0.96~ 1.93)
1.00
2.28 (1.44~3.60)
1.62 (1.20~2.18)
1.00
0.64 (0.47~0.67)
1.00
1.22 (0.63~2.37)
1.00
1.74 (1.22~2.49)
1.00
1.78 (1.31~2.43)
1.00
1.1 (0.76~1.62)
1.00
1.95 (1.21~3.16)
1.00
0.87 (0.63~1.21)
1.00
1.00
0.87 (0.63~1.21)
0.48 (0.24~0.96)
1.00
1.52 (1.05-2.22)
1.00
1.79 (1.34~2.40)
1.00
1.00
0.97 (0.54~1.72)
1.78 (1.14~2.79)

6.67 (4.09~0.88)
1.00

2.73 (1.92-3.87)
1.00

524 (2.88~9.54)
1.00

11.50 (7.00~18.89)
3.09 (2.04~4.67)
1.00

0.43 (0.30~0,61)
1.00

0.96 (0.54~1.72)
1.00

1.95 (1.29~2.97)
1.00

1.58 (1.12~2.22)
1.00

0.97 (0.43~1.06)
1.00

3.95 (2.96~6.26)
1.00

0.87 (0.63~1.21)
1.00

1.00

3.74 (2.20~6.36)
0.60 (0.24~1.49)
1.00

1.96 (1.19~3.21)
1.00

3.66 (3.58~5.18)
1.00

1.00

1.13 (0.44~2.89)
7.52 (3.91~14.49).

Note. BMD = bone mineral density; CI = confidence interval; HRT = hormone replacement therapy; OR = odds ratio; yrs = years.

higher risk of osteoporosis compared to those who had breastfed

for less than 12 months (Table 2).

Influence of parity and breastfeeding duration on osteopenia and

osteoporosis in the lumbar spine and femoral neck

The author conducted a multivariate logistic regression analysis
to see if parity and breastfeeding duration influenced the preva-
lence of osteopenia and osteoporosis when controlling for de-
mographic characteristics and lifestyle- and health-related factors
among postmenopausal women. This study found that parity did
not influence the prevalence of osteopenia and osteoporosis in the

Discussion

lumbar spine and femoral neck; however, women who breastfed
for 12—24 months had 2.12 times higher risk of osteopenia in the
femoral neck compared to women breastfeeding for 12 months or
less, and women who breastfed for more than 24 months had 2.73
times higher risk of osteoporosis in the lumbar spine than did those
breastfeeding for less than 12 months (Table 3).

This study is significant as it investigated the influence of parity
and breastfeeding duration on the presence of osteoporosis in the
lumbar spine and femoral neck among postmenopausal women

Table 3 Multivariate Logistic Regression for the Effects of Parity and Breastfeeding Duration on BMD in the Femur Neck and Lumbar Spine (n = 1770, N = 4,636,704).

Variables Femur neck Lumbar spine
Osteopenia Osteoporosis Osteopenia Osteoporosis
OR (95% CI)* OR (95% CI)* OR (95% CI)* OR (95% CI)*
Parity 1.00 1.00 1.00
1.15 (0.75~1.79) 0.91 (0.51~1.92) 1.14 (0.75~1.69) 1.43 (0.79~2.56)
Breastfeeding 1.00 1.00 1.00

duration
(months)

212 (1.07-4.21)
1.50 (0.84~2.68)

2.06 (0.51~8.39)
1.70 (0.52~5.69)

0.81 (0.40~1.65)
0.94 (0.54~1.63)

1.02 (0.35~2.98)
2.73 (1.18-6.32)

Note. BMD = bone mineral density; CI = confidence interval; OR = odds ratio.
2 Adjusted for age, educational level, economical level, height, weight, drinking, smoking, intense exercise, moderate exercise, family history, fracture history, oral con-

traceptive pills, HRT, and oophorectomy.
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while controlling for other risk factors based on data generalizable
to the entire Korean population. When the author controlled for
demographic characteristics and lifestyle- and health-related fac-
tors among postmenopausal women, parity did not influence the
presence of osteoporosis in the lumbar spine and femoral neck. A
study of the association of the risk of osteoporosis by stratifying
parity in Korean postmenopausal women into zero to two, three to
five, and six or more children showed that there was no significant
difference in risk of osteoporosis between women who gave birth
to three to five children and those who gave birth to zero to two
children; however, the risk of osteoporosis was 2.89 times higher in
those who gave birth to more than six children compared to those
who gave birth to zero to two children [19].

These findings are in line with a study that analyzed BMD in Sri
Lankan women aged 46—98 years by dividing the number of births
into one to two, three to four, and five or more, which found that
the number of births was unrelated to the BMD of the lumbar spine
and the femoral neck [18]. However, there were differences from
studies reporting that parity is a significant predicting factor in
reduced BMD in the lumbar spine and femoral neck in post-
menopausal women [20—-23]. It is difficult to determine the influ-
ence of parity on BMD as it involves a complex interrelationship
between factors such as calcium intake during pregnancy, increase
in body mass and body fat, and hormonal changes [13,18]. In gen-
eral, BMD decreases by about 3% during pregnancy as calcium is lost
during fetal development [24]; however, BMD also increases owing
to increased mechanical load on the bones from increased weight
and body fat during pregnancy, higher bone formation due to
placenta lactogen in the early stages of pregnancy, and suppressed
bone absorption from the estrogen in the later stages of pregnancy.
These effects may offset each other [9], resulting in parity not
having a significant impact on the presence of osteoporosis. How-
ever, this study couldn't separate their different influences as the
author did not measure or control for calcium intake or body
weight increase during pregnancy.

However, when the author controlled for demographic charac-
teristics and lifestyle factors, known to be risk factors for osteo-
porosis in postmenopausal women, it was found that women
engaging in 12—24 months of breastfeeding had a higher risk of
osteopenia in the femoral neck compared to those breastfeeding for
less than 12 months and that those breastfeeding for more than
24 months had a higher risk of osteoporosis in the lumbar spine
than did those who breastfed for less than 12 months.

In a study on the effects of breastfeeding for 24 months or
more on osteoporosis risk in the same population as in this study
[15], postmenopausal women who breastfed for more than
24 months showed a significantly higher risk of osteoporosis
compared to women who did not breastfeed. However, this
study showed that there were no differences in risk of osteo-
porosis between women who breastfed for less than 24 months
and those who did not breastfeed. Additionally, a study on the
risk of breastfeeding and osteoporosis in the same population
[14] found that women who breastfed for 19 months or more
were at a higher risk of osteoporosis than were women who
breastfed for less than six months. Considering the results of a
study on the same Korean population, there is a high risk of
osteoporosis when postmenopausal women breastfeed for more
than 24 months. However, the present study differed from
others in that our analysis was conducted by distinguishing
women with osteopenia from those without, by separating the
lumbar and femoral neck BMD, and excluding women who had
never breastfed. Because osteopenia is a precursor to osteopo-
rosis, it is necessary to analyze it separately and to study
whether the effect of parity and lactation on BMD varies with
the skeletal site.

When women breastfeed right after childbirth, a daily average of
300—400 mg of calcium is transferred to the newborn [24], leading
to bone loss. Moreover, prolactin levels are kept high during the
first three-five months of breastfeeding, suppressing the hypo-
thalamic—pituitary axis, lowering estrogen levels, and leading to
amenorrhea, which ultimately have negative effects on the bones
[24]. This could be why longer breastfeeding durations influenced
the prevalence of osteoporosis. These results are in line with studies
with Turkish women who breastfed for more than one year, which
reported that they have a high risk of osteoporosis [25,26]. How-
ever, studies with German [27] and Turkish [28] postmenopausal
women indicated that the negative influence of breastfeeding
duration on BMD was not significant, which differed from the
present study. It is worth noting that differences in these studies
may be due to differences in research design, age of participants,
average birth rates between races, and breastfeeding durations and
thus should be interpreted with caution.

This study is meaningful because it provides a rationale for why
women with long breastfeeding periods should be considered high
risk for osteoporosis and be provided with nursing interventions to
reduce the risk of osteoporosis after menopause.

However, a limitation of this study is that we used a cross-
sectional design, making it difficult to assert the direct influence
of parity or breastfeeding periods on BMD. Moreover, it is difficult
to assert that this study could completely control for all factors
impacting osteoporosis as it did not investigate nutritional intake,
exercise level, or body weight during pregnancy and breastfeeding.
Moreover, the possibility of recall bias of individuals cannot be
ruled out when reporting the breastfeeding period. In addition,
because weight and height were investigated respectively as cate-
gorical variables, this study couldn't investigate the effect of weight
relative to height on BMD. Also, artificial menopausal women were
included in postmenopausal women, which cannot be ruled out
that the effect of breast feeding period on bone density may differ
in case of early menopause. It is, thus, necessary to prospectively
study changes in BMD during pregnancy and breastfeeding of
pregnant women with strictly controlling for the confounding
variables.

Conclusion

The author concluded that parity in Korean postmenopausal
women did not influence the occurrence of osteopenia and osteo-
porosis in the lumbar spine and femoral neck. In addition, it can be
asserted that breastfeeding duration influences the occurrence of
osteopenia and osteoporosis in the lumbar spine and femoral neck.
Therefore, it is important to educate women about bone loss,
especially if they breastfeed for more than a year, as well as to
provide preventative education, such as on the importance of
adequate calcium intake and exercise.
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