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ABSTRACT
Aim: This study aims to investigate the effect of adolescent pregnancies on bone mineral density in the postmenopausal period 
and to contribute to this controversial issue.
Material and Method: Our study included 70 women at postmenopausal ages. The participants were divided into two groups. 
Thirty-five women with a history of pregnancy in adolescence were considered group 1, and 35 women without a history of 
pregnancy were considered group 2. The BMD was measured in the total hip, femoral neck, and lumbar spine. The data were 
compared using SPSS version 26, and p<0.05 was accepted as a statistical significance level.
Results: While there was a statistically significant difference between the femoral neck and total femur T scores measured in 
BMD in patients with and without a history of adolescent pregnancies, no statistically significant difference was found between 
the lumbar spine 1, 2, 3, 4 and total L1-L4 spines T scores.
Conclusion: There is no consensus in the literature on the effect of adolescent pregnancy on BMD and bone mass. The results 
of the studies differ from each other. Our study showed a statistically significant difference between the groups in the femoral 
T scores measured in BMD, but no difference was found between the lumbar T scores.
Keywords: Adolescent pregnancy, postmenopausal period, osteoporosis

Ana Metin-Alt bilgi Arası 5mm

Cite-Öz arası 5m vvvv

Başlık-Yazavrlar arası 12m vvv

Yazar-Kurum arası 2,5 mmvvvv

Kurum-Cite arasıv 5m 

Öz-Abstravct aravvv

INTRODUCTION
Adolescence is the life stage that begins at age ten 
and ends at age 19 (1). Adolescent pregnancy (AP) is 
a critical health problem. Adolescent pregnancies can 
lead to maternal and fetal complications such as low 
body mass, maternal anemia, hypertensive disorders, 
poor fetal growth and low birth weight of newborns 
worldwide (2). 

In addition, there are studies stating that pregnancy 
and breastfeeding during adolescence may cause a 
decrease in postmenopausal bone mass (3). There is 
physiologically increased bone turnover and calcium 
release during pregnancy (4). Adolescent mothers may 
be at risk of irreversible bone loss during pregnancy 
and lactation, especially when calcium intake is low. 
However, it has been shown that this process can be 
stopped in pregnant women with calcium intake (5). 
Although the relationship between pregnancy and 
maternal bone mass has not been fully understood, it 
can be thought that, contrary to what is observed in 
menopause, there is an increase in bone mass due to 

increased osteoblastic activity during pregnancy (6). AP 
has a positive effect on peak bone mass. However, there 
are few research investigating the long-term effects of 
adolescent pregnancies on bone mass and quality, and 
their relationship has not been clarified.

Postmenopausal osteoporosis can cause osteoporotic 
fractures that cause severe mortality and morbidity 
worldwide (7). In our study, we studied the association 
between bone density in the postmenopausal period and 
AP.

MATERIAL AND METHOD
Our study was conducted at a tertiary public hospital, 
between December 2021 and December 2022. The 
study was initiated with the approval of the Adana City 
Training and Research Hospital Ethics Committee (Date: 
15.12.2022, Decision No: 2319). All participants provided 
their written, informed permission. All procedures were 
carried out in accordance with the ethical rules and the 
principles of the Declaration of Helsinki.
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Our study included 70 women of postmenopausal age 
who visited the Obstetrics and Gynecology Outpatient 
Clinic. The participants were separated into two 
groups. Thirty-five women with a history of pregnancy 
in adolescence were considered group 1, and 35 women 
without a history of pregnancy were considered group 2. 
Patients using drugs that may affect bone mass, such as 
chemotherapy, heparin, bisphosphonates and lithium, 
and patients with a history of diseases affecting bone 
mass, such as chronic kidney, thyroid and parathyroid 
diseases and cancer, were excluded from the study.

The demographic data, body mass index (BMI), 
medical history, age of first menstruation, first delivery 
age, age of menopause, gravidity, parity, levels of serum 
25-OH vitamin D and bone mineral densitometry 
(BMD) (in grams per square centimeter) scores were 
also recorded. 

Using dual-energy x-ray absorptiometry, the BMD was 
evaluated at central skeletal locations (total hip, femoral 
neck, and lumbar spine) (DEXA). DEXA scans were 
conducted utilizing a Lunar Prodigy (GE Healthcare®) 
device.

The Shapiro-Wilk test was utilized to determine 
whether or not the continuous data followed a normal 
distribution. Continuous variables were summarized 
as mean±standard deviation when it provided the 
assumption of normal distribution and as median 
[25%-75%] if it did not. As numbers and percentages, 
categorical variables were summed up. The Mann-
Whitney U test was used when the assumption of 
normality was not met in the comparison of two 
independent groups. When available, the Independent 
Sample t-test was utilized. Utilizing the Chi-square test, 
the connection between two category variables was 
examined. A binary ratio comparison was made for the 
significant relationship. When the expected frequency 
was less than 5, the Fisher-Exact test was utilized, and a 
p-value of 0.05 was considered statistically significant.

RESULTS
Thirty-five of the 70 postmenopausal patients included 
in the study had a history of AP, while the remaining 
35 did not. Table 1 summarizes the sociodemographic 
and obstetric features of the participants. The mean 
age (mean ±SD) of patients with a history of AP was 
63,51±8,56 years, and the mean age (mean ±SD) of 
patients without a history of AP was 59±8,23 years. 
Patients with a history of AP had a mean body mass 
index (BMI) of 30.34±6.08 kg/m2, and those without 
a history of AP had a mean BMI of 31.35±6.25 kg/m2 
respectively. Patients having a history of AP and those 
without a history of AP had median parities of 5 [4-

6] and 3 [1-5], respectively. The median [25%-75%] 
gravida of patients with a history of AP and without 
a history of AP were 5 [4-6] and 3 [1-5], respectively. 
The median [25%-75%] age of first menstruation of 
patients with a history of AP was 13 [13-13] years, and 
the median [25%-75%]  age of first menstruation of 
patients without a history of AP was 13 [11-17] years. 
The median [25%-75%]  age of onset of menopause of 
patients with a history of AP was 50 [48-51] years, and 
the median [25%-75%]  age of onset of menopause of 
patients without a history of AP was 48 [45-65] years. 
The median [25%-75%]  first delivery age of patients 
with a history of AP was 23 [20-36] years, and the 
median [25%-75%]  first delivery age of patients 
without a history of AP was 17 [16-18] years. There 
was no statistical difference between the groups in 
terms of demographic data such as age, BMI, age at 
first menstruation and age of onset of menopause. 
In contrast, education level, parity, gravida and first 
delivery age values showed statistically significant 
differences.

Table 1: The Sociodemographic and obstetric characteristics of 
the study participants

With 
history of 
adolescent 
pregnancy

(n=35)

Without 
history of 
adolescent 
pregnancy

(n=35)

P

Maternal age (years) 
(mean ±SD)  63.51±8.56 59±8.23  0.028

Body mass index 
(kg/m2) (mean ±SD)  30.34±6.08  31.35±6.25  0.497

Education level (%) <0.05
Illiterate 18 (51.5%) 6 (17.1%)
Primary school 12 (34.3%) 14 (40%)
High school 3 (8.6%) 5 (14.3%)
University 2 (5.7%) 10 (28.6%)

Gravida (median [25%-75%]) 5 [4-6] 3 [1-5] <0.001
Parity (median [25%-75%]) 5 [4-6] 3 [1-5] <0.001
Age of first menstruation 
(years) (median [25%-75%]) 13 [13-13] 13 [11-17] 0.775

Age of onset of menopause 
(years) (median [25%-75%]) 50 [48-51] 48 [45-65] 0.200

First delivery age 
(years) (median [25%-75%]) 23 [20-36] 17 [16-18] <0.001

A statistically significant difference was found between 
the femoral neck and total femoral T scores measured 
in BMD in patients with and without a history of AP 
(p=0.033, p=0.006, respectively). In addition, there was 
no statistically significant difference between the two 
groups lumbar spine 1, 2, 3, 4 and total L1-L4 spines 
T scores (p=0.489, p=0.210, p=0.499, p=0.518, and 
p=0.324, respectively) (Table 2.).
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Table 2: BMD scan T-scores and serum vitamin D levels of women 
during postmenopausal period.

With history 
of adolescent 

pregnancy
(n=35)

Without history 
of adolescent 

pregnancy
(n=35)

P

Lumbar spine 1 
(mean±std) -1.73±1.62 -1.49±1.19 0.489

Lumbar spine 2 
(mean±std) -2.12±1.83 -1.64±1.15 0.210

Lumbar spine 3 
(median [25%-75%]) -1.4 [-3.1- -0.65] -1.75 [2.42- -0.75] 0.499

Lumbar spine 4 
(mean±std) -1.7±1,75 -1.46±1,08 0.518

Lumbar spine 1-4 
(median [25%-75%]) -2 [-3.1- -0.8] -1.8 [-4.4-2] 0.324

Femoral neck 
(mean±std) -1,71±1,08 -1,20±0,87 0.033

Total femoral 
(mean±std) -1,39±1,11 -0,67±0,95 0.006

Vitamin D (ng/ml) 
(median [25%-75%]) 15.3 [10.3-23.4] 20 [2.9-58] 0.318

DISCUSSION
The effect of pregnancy on bone mass is also unclear in 
the literature. While some studies report an insignificant 
loss of BMD during pregnancy (8,9), some studies 
report a 2-9% loss during pregnancy (10,11). However, 
another study noted that pregnancy-related changes in 
bone mass might be reversible (12). In both developed 
and developing nations, adolescent pregnancies pose a 
significant public health burden (13). Also, the effect of AP 
stories on bone mass is still controversial. Our objective 
is to investigate the association between bone density in 
the postmenopausal period and AP, gravida, parity, first 
delivery age, and multiple births and contribute to this 
controversial topic. Adolescence is a critical period in 
which about half of peak bone mass is achieved (14). Due 
to physiological adaptations designed to ensure adequate 
mineral transfer to the developing fetus and impending 
lactation, the bone mineral status is significantly altered 
during pregnancy (15). In a study examining the effect of 
parity on BMD after menopause, birth and breastfeeding 
were found to not influence bone density (16). 

Numerous studies have demonstrated that AP has either 
positive or negative effects on BMD (4,6,17,18). One 
study suggested that AP may affect the physiological 
processes of bone metabolism and therefore adversely 
affect peak bone mass (16). Lloyd et al. (6) found that 
a history of AP had a modest negative effect on femoral 
bone mass but had no effect on whole-body bone mass. 
In another investigation, no statistically significant 
differences were detected when patients with and without 
AP were compared in terms of lumbar and femoral bone 
density. It was revealed that patients who gave birth twice 
throughout puberty had a 6.8-fold increased incidence of 
osteoporosis (3). In another study conducted in AP, there 

was no difference in bone mineral densities of the lumbar 
region. At the same time, there was a difference in bone 
mineral densities of the femoral neck. In our investigation, 
there was a statistically significant difference in favour of 
those with a history of AP between the femoral neck and 
total femoral T scores evaluated by BMD. In addition, the 
lumbar spine 1, 2, 3, 4 and total L1-L4 spine T scores did 
not differ substantially across groups.

Endocrine Society classifies serum 25(OH)D serum levels 
into three categories: 20 ng/ml indicates a deficiency, 20-
29.9 ng/ml indicates insufficiency, and 30 ng/ml indicates 
appropriate levels (19). Vitamin D deficiency is common 
among postmenopausal women (20). In a study by 
Öcal et al. (21), which included pregnant women in the 
adolescent period, 25(OH)D serum levels were found to 
be sufficient in only 2% of the patients participating in the 
study. We did not find a statistically significant difference 
between the groups' 25(OH)D levels. The median values 
of both groups were below adequate levels at 15.3 and 20 
ng/ml, respectively.

Osteoporosis is a multifactorial disease. Our study is a 
retrospective clinical study and does not have a study 
design that can establish a cause-effect relationship. 
It should be taken into account that other factors 
may impact postmenopausal BMD levels, such as the 
nutritional habits, sociocultural level, geographical 
location, and genetic heritage of the woman, as well as 
yet unknown. Other limitations of our study are that it is 
single-centre and the number of patients is relatively low.

CONCLUSION
There is no consensus in the literature on the effect of AP 
on BMD and bone mass. The fact that the results of the 
studies differed from each other suggests that the samples 
of these studies may have resulted from different patient 
populations and control groups. In our study, there was 
a statistically significant difference in femoral T scores 
determined by BMD but no difference in lumbar T scores.
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