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Abstract. The study of bone tissue status in lactating women is highly relevant due to the increasing prevalence of
osteopenic changes and their complex implications for reproductive health. The aim of this study was to analyse breast
milk donation as an additional risk factor and to identify key conditions for preserving bone strength in the postpartum
period. Within a retrospective analysis conducted at the Kyiv City Perinatal Centre, medical records of 260 women were
examined, including 126 milk donors and 134 breastfeeding women without donation. The study assessed bone mineral
density, haematological parameters, body mass index, and fracture history. Participants were recruited through healthcare
networks under conditions of informed consent and personal data confidentiality. Key findings indicated that donors
had a higher incidence of fractures after 30 years of age (11.9%), lower awareness of bone health (only 7.9% knew their
bone mineral density), and significant deviations in vitamin D levels, with deficiency detected in 67.5% of donors. Among
donors, 29.4% were overweight, and 13.5% had obesity, exceeding rates in non-donor lactating women. Over 10% of donor
participants exhibited radiological signs of osteoporosis, compared to approximately 5% in the control group. Prolonged
lactation without adequate dietary adjustments and physical activity was found to exacerbate osteopenic processes. The
study underscored the importance of regular monitoring of biochemical markers and implementing preventive strategies
(balanced nutrition, vitamin D supplementation, and moderate resistance training) to mitigate complications. The
practical significance of these findings lies in justifying the need for early screening of donors and developing personalised
recommendations to reduce fracture risk and preserve maternal health. The proposed approach could be integrated into
broader women’s health programmes, particularly in modern medical communities seeking to reduce economic burdens
associated with fracture treatment and prolonged rehabilitation
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INTRODUCTION

Modern realities necessitate maximising health protection
for women who choose to become breast milk donors. This
process entails additional physiological strain, particular-
ly on bone tissue. Osteoporosis may develop asymptomat
ically but significantly impact a woman’s future quality of
life. Thus, timely monitoring of bone health and preven-
tive measures are essential to safeguard donors’ well-be-
ing and ensure safe, high-quality lactation for infants re-
ceiving donor milk.

Suggested Citation:

V. Bila et al. [1] described the creation of Ukraine’s first
breast milk bank, highlighting the problems of a shortage
of donors and the need to involve not only mothers of pre-
mature babies (who accounted for 77%) but also women
who had carried their pregnancies to term. They concluded
that the bank works effectively even in difficult conditions,
but the limited number of donors remains a challenge.
L. Pylypchuk [2] summarised data on osteoporosis in wom-
en with hypoestrogenic conditions, which is also relevant
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to lactational osteoporosis. The researcher emphasises the
high prevalence of osteopenia and osteoporosis and iden-
tifies key preventive measures: building maximum bone
mass by the age of 30, regular physical exercise, correction
of hormonal disorders, improvement of blood supply to
bones, and control of mineral metabolism.

S. Shatylo et al. [3] conducted a multicentre epidemio-
logical study revealing widespread vitamin D deficiency in
Ukraine, particularly among high-risk groups such as post-
partum women. Among 11,000 participants (~79% wom-
en, median age 36), deficiency rates were alarmingly high.
The authors suggested this could adversely affect donors’
skeletal systems, warranting further research into seasonal
variations and supplementation efficacy. Q. Wang et al. [4]
investigated calcium-fortified milk for osteoporosis preven-
tion in ovariectomised rats (a postmenopausal model). Af-
ter three months of consuming milk enriched with calcium,
vitamin D, and casein phosphopeptides, bone mineral den-
sity (BMD) and mechanical strength improved significantly.

I. Oboh et al. [5] analysed lactation duration’s impact
on BMD. Women breastfeeding beyond six months exhib-
ited lower lumbar BMD at 12 months postpartum com-
pared to those nursing for €4 months, though statistical
significance varied. G. Cai et al. [6] meta-analysed five RCTs
(n=567) and found that 1,000 mg/day calcium supplemen-
tation during lactation did not significantly affect spinal or
radial BMD. H.L. Colleran et al. [7] demonstrated that a 16-
week postpartum exercise programme (weight-bearing aer-
obics and resistance training) significantly reduced lumbar
bone loss in a small cohort. F.M.F. Grizzo et al. [8] proposed
trabecular bone score (TBS) for postpartum bone assess-
ment. While TBS was insensitive to short-term changes, it
confirmed post-weaning bone recovery.

The study by Q. Huang et al. [9] was aimed at devel-
oping an innovative method for osteoporosis treatment
using milk-derived exosomes. The researchers employed
specially engineered exosomes enriched with bioactive
compounds that promote bone tissue regeneration. Addi-
tionally, these exosomes were equipped with markers for
visualisation via magnetic resonance imaging, enabling
real-time monitoring of the treatment process. The study
results demonstrated that such exosomes could effectively
increase bone mineral density, facilitate bone regenera-
tion, and simultaneously improve osteoporosis diagnos-
tics. In the work by B. Yun et al. [10], the researchers in-
vestigated the effect of bovine milk-derived exosomes on
osteoporosis prevention. They conducted an experiment
on mice with induced osteoporosis and found that the ex-
osomes contributed to reduced bone mass loss, improved
bone mineralisation, and normalisation of gut microbiota.
The researchers hypothesised that these exosomes could
potentially be used for osteoporosis prevention in humans.

Thus, while a substantial number of studies have been
dedicated to osteoporosis and breast milk donors, insuffi-
cient research has focused on monitoring and preventing
osteoporosis development in breast milk donors, neces-
sitating the current study. The objective of this work was
to investigate physiological changes during lactation and
determine the peculiarities of milk donation. To achieve
this goal, the following research tasks were performed:
conducting a comparative analysis of bone mineral density
indicators, biochemical parameters, and anthropometric
characteristics in breast milk donors versus breastfeeding

women who were not donors to identify differences in os-
teoporosis risk levels; assessing the influence of hormo-
nal-metabolic factors (prolactin, oestrogens, parathyroid
hormone, calcitonin) and nutritional status (calcium, vita-
min D, protein intake, etc.) on the development of osteo-
penic and osteoporotic changes under varying durations
and volumes of lactation; and developing evidence-based
recommendations for the prevention and monitoring of
bone tissue status in breast milk donors based on the re-
sults of a comprehensive risk assessment (anthropometric,
biochemical, hormonal, and functional).

MATERIALS AND METHODS

This study had a cross-sectional design and covered the
period from January 2023 to January 2025. Data collection
was conducted at the Kyiv City Perinatal Centre. Contact
details of the female participants were obtained through
a network of healthcare institutions collaborating with
the breast milk bank at the Kyiv City Perinatal Centre. All
participants provided informed consent under conditions
of personal data confidentiality and anonymity. Initially,
a search and analysis of medical records were performed
for patients aged 18 to 45 who were under observation
at the institution during 2023-2024 and met predefined
inclusion criteria: at least six months of breastfeeding
experience within the past year, confirmed or current
breast milk donation (for the main group), and availabil-
ity of complete data on anthropometric measurements,
densitometry results, and biochemical parameters in the
medical records. Exclusion criteria included diagnosed
osteoporosis or other metabolic bone disorders, use of
medications significantly affecting bone tissue metabo-
lism (bisphosphonates, glucocorticoids, etc.), and preg-
nancy at the time of the study. Ultimately, 260 medical re-
cords were selected, of which 126 belonged to women who
were breast milk donors and 134 to breastfeeding women
who did not donate. The mean age of participants in the
main group was 29.1+4.8 years, while that of the control
group was 30.4 % 5.2 years; the average total lactation du-
ration (including active donation periods) among donors
reached 18.7+6.3 months, compared to 15.4+ 5.7 months
in non-donor breastfeeding women.

The study employed a range of methods to ensure
a comprehensive assessment of bone tissue status and
associated risk factors. Firstly, the patients’ medical re-
cords contained densitometry results obtained using the
portable ultrasound densitometer Sunlight MiniOmni™
(Israel), with a subset of women additionally undergo-
ing forearm dual-energy X-ray absorptiometry (DXA)
to verify and refine diagnostic parameters. Both meth-
ods provided a T-score, comparing the subjects’ bone
mineral density with reference values for healthy young
women. Secondly, laboratory test results were extract-
ed from medical records: levels of 25-hydroxyvitamin D,
calcium, phosphorus, osteocalcin, and type I procolla-
gen N-terminal propeptide (P1NP), which reflect bone
metabolism. Blood samples were collected in a certified
laboratory using validated diagnostic kits for each assay.
Thirdly, anthropometric measurements (weight, height)
and the derived body mass index (BMI) were included,
along with documented data on lactation duration, re-
productive health status, and the frequency and volume
of blood donation, as recorded in the relevant sections

Bulletin of Medical and Biological Research. 2025. Vol.7, No. 2



Modern approach to monitoring...

of the medical records. Thus, by analysing the available
parameters, an extended profile was obtained regarding
nutrition, physical activity levels, harmful habits, and
other lifestyle factors potentially influencing bone health.

During data interpretation, quantitative T-score val-
ues were considered (>-1=normal, -1 to -2.5 =osteopenia,
<-2.5 = osteoporosis), alongside deviations of laboratory
markers from their reference ranges. The numerical data
were cross-referenced with clinical information from pa-
tient records (family history, prior fractures, harmful
habits, lactation duration, etc.) to identify potential as-
sociations. Where significant differences were observed,
conclusions were drawn regarding the possible role of
lactation and blood donation in increasing the risk of os-
teopenia or osteoporosis. The study adhered to the ethical
standards outlined in the Declaration of Helsinki [11] and
current national legislation [12, 13]. All women whose data
were included provided informed consent for the use of

their medical records for research purposes, and personal
identifiers were anonymised during data processing.

RESULTS

According to the systematic review and meta-analysis by
N. Salari et al. [14], the global prevalence of osteoporosis
in adults prior to 2021 was 18.3%, with rates of 23.1% in
women and 11.7% in men. In Ukraine specifically, the prob-
ability of fractures was 5.5% at age 40, 11% at 75 years, and
slightly decreased to 10% after 90 years [15]. Insufficient
timely diagnosis and prevention may lead to significant
deterioration in quality of life and increased economic bur-
den associated with fracture treatment. In this study, all
(n=260) women underwent data collection on osteoporosis
risk factors, analysis of their impact on bone tissue status,
and development of individualised prevention recommen-
dations. The relevant information extracted from their
medical records is presented in Table 1.

Table 1. Documented risk factors for osteoporosis in breast milk donors
and breastfeeding non-donor women according to medical records (n=260)

Parameter (as per medical records) Option Donor group (n=126) | Breastfeeding non-donors (n=134)
Yes 45 40
Family history of osteoporosis No 63 70
Unknown 18 24
Mother 20 18
Father 10 8
Maternal grandmother 15 12
. i . . Maternal grandfather 5 3
Relative diagnosed with osteoporosis
Paternal grandmother 12 10
Paternal grandfather 3 2
Sibling 8
Other 2 1
Yes 15 10
Fractures after the age of 30
No 111 124
Awareness of personal bone mineral Yes 10 15
density (BMD) value No 116 119
>-0 20 35
-0.1t0-0.9 50 55
Documented T-score (DXA/US), total -1to-14 25 24
126 and 134 individuals -1.5t0-1.9 17 10
-2to-2.4 7
<-2.5 5 3
Daily 50 60
Several times a week 45 50
Frequency of dairy consumption Once a week 20 15
Less than once a week 8 5
None at all 3 4
Additional intake of vitamin D or Yes 35 45
calcium supplements No 91 89
Vitamin D3 2,000 IU 15 20
Ici 1 12
Name and dosage (if recorded in medical Ca. c1ur.n D3 Nycomed 0
history) Vitamin D3 5,000 IU 5 8
Other (specified different
5 5
drug/dosage)
None 2 1
Number of protein servings per day 1 serving 30 25
(according to dietary records) 2 servings 60 70
3 servings or more 34 38
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Table 1. Continued

Parameter (as per medical records) Option Donor group (n=126) | Breastfeeding non-donors (n=134)
1 child 60 70
Number of children breastfed by the i zﬁﬂjisﬁ 41“5) ?f)
woman
Other _(4 or more 1 9
children)
6-12 months 30 35
Total duration of breastfeeding (in 13-24 months 40 20
months) 02t5h—36 g};)fnthst 20 25
er (differen
durfaltion) 36 24
Daily 15 20
Several times a week 40 50
Frequency of physical exercise Once a week 30 35
Less than once a week 25 15
None at all 16 14
Yes 5 3
Presence of harmful habits (smoking) No 110 125
Former smoker (quit) 11 6
Daily 0
. Several times a week 5 3
Presence of harmful habits (alcohol
consumption) Once a week 15 10
Less than once a week 50 60
None at all 56 61

Notes: respondents could indicate multiple relatives with osteoporosis; therefore, the total number of such cases may
exceed the number of women who answered “Yes” in the family history section

Source: compiled by the authors

The analysis of risk factors in 126 breast milk donors
revealed that 35.7% of respondents had a family histo-
ry of osteoporosis, whereas among breastfeeding wom-
en who were not donors (n=134), this figure was 29.9%.
The most frequently mentioned relatives were moth-
ers (15.9% in donors vs 13.4%), maternal grandmothers
(11.9% vs 8.9%), and fathers (7.9% vs 6%), indicating a
predominant influence of the maternal lineage on oste-
oporosis risk. Fractures after the age of 30 were reported
in 11.9% of donors (most commonly wrist fractures —
5.6%), compared to 7.5% in the control group. At the
same time, 92.1% of donors were unaware of their own
bone mineral density (BMD) values, while among breast-
feeding non-donors, this figure was 88.8%. Only 7.9%
were aware of their T-score, with most reported values
indicating osteopenia (ranging from -1 to -2). Just 39.7%
of donors consumed dairy products daily, and 72.2% did
not supplement with vitamin D or calcium, which was
worse compared to breastfeeding non-donors (44.8% and
66.4%, respectively). The largest proportion of donors
(47.6%) had breastfed one child, and the total duration
of lactation was predominantly 13-24 months (31.7%) or

6-12 months (23.8%). Regular physical activity several
times a week was reported by 31.7% of donors (vs 37.3%
in the control group), with aerobic exercise being the
most common (55.6%). The majority of donors did not
smoke (87.3%) or consume alcohol (44.4%); however, in
the control group, 93.3% were non-smokers, and 45.5%
completely abstained from alcohol [16].

The presented data suggest that breast milk donors
exhibit a higher prevalence of family history of osteopo-
rosis, more frequent fractures, lower awareness of bone
mineral density, poorer dietary habits, and reduced physi-
cal activity compared to women who breastfeed only their
own children. This raises the possibility that breast milk
donation may serve as an additional risk factor for oste-
oporosis development, warranting increased attention to
preventive measures. Assessment of bone mineral density
using ultrasound and forearm DXA densitometry in the
studied sample of breast milk donors (n=126) and breast-
feeding non-donors (n = 134) revealed a differential dis-
tribution of T-score values. Detailed results are presented
in Table 2, which shows the number of participants with
normal values, osteopenia, and osteoporosis.

Table 2. Assessment of bone mineral density using ultrasound
and forearm DXA densitometry in the studied samples (n = 260)

Group/Method Normal (T >-1) Osteopenia (-2.5 < T < 1) | Osteoporosis (T €-2.5)
Donors (n=126), ultrasound densitometry 70 46 10
Donors (n=126), DXA densitometry 65 48 13
Breastfeeding non-donors (n=134), ultrasound 92 35
Breastfeeding non-donors (n=134), DXA 89 38

Source: compiled by the authors
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The assessment of bone mineral density (BMD) in 260
women (126 breast milk donors and 134 breastfeeding
non-donors) using ultrasound densitometry and forearm
DXA revealed that among donors, eumineralization (T
>-1) was detected in 55.6% of cases, osteopenia (-2.5< T
< -1) in 36.5%, and osteoporosis (T <-2.5) in 7,9%. In the
control group, these figures were 68.7%, 26.1%, and 5.2%,
respectively. Meanwhile, DXA identified eumineralisation
in 51.6% of donors, osteopenia in 38.1%, and osteoporo-
sis in 10.3%, whereas in non-donors, the corresponding

values were 66.4%, 28.4%, and 5.2%. DXA densitometry
demonstrated higher sensitivity in diagnosing osteo-
porosis, particularly in the donor group, reinforcing the
need for FRAX tool application to assess fracture risk. An-
thropometric measurements conducted among the par-
ticipants allowed for the evaluation of BMI distribution
as well as the determination of mean weight and height
values. Detailed results regarding BMI distribution and
descriptive statistics for weight and height are presented
in Table 3.

Table 3. Anthropometric parameters of human milk donors and breastfeeding non-donor women (n=260)

Parameter Value Donors (n=126) Breastfeeding non-donors (n=134)
Underweight (BMI< 18.5 kg/m?) BMI<18.5 7 5
Normal weight (BMI 18.5-24.9 kg/m?) 18.5<BMI< 25 65 75
Overweight (BMI 25-29.9 kg/m?) 25<BMI< 30 37 35
Obesity (BMI > 30 kg/m?) BMI >30 17 19
Weight (kg) Mean * Standard deviation 66%13 63%11
Height (m) Mean * Standard deviation 1.64+0.06 1.66+0.08

Source: compiled by the author

The obtained data indicate that human milk donors
exhibit a distinct BMI distribution, which may adverse-
ly affect bone tissue status and underscores the neces-
sity of an individualised approach to osteoporosis risk
assessment. The analysis revealed that 51.6% of donors
(n=126) had normal weight (BMI 18.5-24.9 kg/m?), 29.4%
were overweight, 13.5% had obesity, and 5.6% were un-
derweight. In the control group of breastfeeding non-do-
nor women (n = 134), normal weight was recorded in
55.9%, overweight in 26.1%, obesity in 14.2%, and un-
derweight in 3.7%. The mean weight among donors was
66 * 13 kg, compared to 63+ 11 kg in the control group;
mean height was 1.64%0.06 m in donors and 1.66+0.08 m
in the control group. Overweight and obesity in women of

reproductive age may induce complex hormonal changes
during lactation, while underweight is associated with
decreased oestrogen levels and insufficient calcium and
vitamin D intake. The anthropometric measurements
highlight the need for an individualised approach to os-
teoporosis risk assessment in human milk donors, con-
sidering their BMI, dietary habits, and lifestyle. To eval-
uate bone metabolism and vitamin D status, biochemical
parameters were analysed in the study cohort. Levels of
25-hydroxyvitamin D, calcium, phosphorus, osteocalcin,
and PINP were assessed. The obtained data, including
mean values, standard deviations, and the number of
participants with deviations from reference ranges, are
presented in Table 4.

Table 1. Biochemical parameters of human milk donors and breastfeeding non-donor women (n=260)

Reference Donors (n=126) No. with Breastfeedu_lg No. with abnormal
Parameter non-donors (n=134)
range Mean = SD abnormal values values
mean +SD
25-Hydroxyvitamin D (ng/mL) 30-100 23*8 85 28+10 60
Calcium (mmol/L) 2.15-2.55 2.25+0.12 25 2.33%£0.14 15
Phosphorus (mmol/L) 0.87-1.45 1.1+0.17 20 1.18+0.19 10
Osteocalcin (ng/mL) 11-43 3014 38 26+10 22
P1NP (ng/mL) 19-76 48+20 33 43+15 17

Source: compiled by the authors

Obtained results indicate the necessity for compre-
hensive osteoporosis prevention measures among breast
milk donors, as they exhibit a higher prevalence of bone
tissue metabolism disorders and 25-hydroxyvitamin D de-
ficiency (67.5% vs 44.8%), with mean vitamin D levels be-
ing only 23+ 8 ng/mL compared to 28 + 10 ng/mL in the
control group. Deviations in calcium levels from the norm
were observed in 19.8% of donors vs 11.2%, with mean cal-
cium levels at 2.25+0,12 mmol/L vs 2.33+0.14 mmol/L and
phosphorus at 1.1£0.17 mmol/L vs 1.18£0.19 mmol/L, fur-
ther confirming mineral metabolism instability in donors.
Elevated osteocalcin levels (30.2% vs 16.4%, mean values
30%14 vs 26+ 10 ng/mL) and PINP (26.2% vs 12.7%, mean
values 48 £20 vs 43+ 15 ng/mL) indicate intensive bone re-

modelling, which, under conditions of vitamin D and calci-
um deficiency, may increase fracture risk.

Hormonal profile analysis of breast milk donors
(n = 126) revealed significant differences compared to
breastfeeding women who were not donors (n=134). Pro-
lactin levels in donors reached 76.6% of the upper limit of
normal (vs 48.8% in controls), leading to suppressed ovar-
ian function and reduced oestrogen levels. In the follicular
phase, donors’ estradiol levels were only 10.3% of the up-
per limit (vs 24.3% in controls), while in the luteal phase,
they were 15.5% vs 27.9%. Concurrently, parathyroid hor-
mone levels in donors reached 94.4% of the upper limit (vs
76.4%), and calcitonin levels were only 42.9% (vs 60.4% in
controls), exacerbating bone resorption.
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Prolonged lactation (over 12 months) and milk do-
nation may lead to sustained reductions in bone mineral
density due to hypoestrogenism and calcium depletion.
The most significant bone loss occurs during the first 6
months of lactation, after which the rate of decline slows,
and post-lactation, gradual bone mass recovery typically
occurs. However, with lactation and donation exceeding
18-24 months, irreversible bone structural changes may
arise. These findings suggest an elevated osteoporosis risk
among breast milk donors, necessitating further research
and preventive strategies accounting for hormonal status
and lactation duration.

Comprehensive prevention and correction of bone tis-
sue disorders during lactation require consideration of in-
dividual metabolic characteristics, breastfeeding duration,
and milk donation volume. Prolonged lactation increases
the demand for mineral resources, primarily calcium, po-
tentially reducing bone mineral density. Additional milk
donation exacerbates this process due to accelerated loss
of bone-essential micronutrients and proteins. With ade-
quate loss compensation and post-lactation hormonal re-
covery, bone mass often restores; however, prolonged and
intensive breastfeeding may worsen osteopenic changes.
Thus, guideline development must involve individual risk
factor assessment and integrated approaches to nutrition,
diagnostics, monitoring, and physical activity.

A balanced diet, accounting for optimal quantitative
and qualitative characteristics of micro- and macronutri-
ents, is fundamental for maintaining bone tissue through-
out the entire lactation period. In women with an average
duration of breastfeeding (6-12 months), the requirements
for calcium and vitamin D typically align with general-
ly accepted norms: 1,000-1,300 mg of calcium and 600-
800 IU of vitamin D per day, provided that plasma 25(0OH)
D (25-hydroxyvitamin D) levels remain within >30 ng/mL.
If breastfeeding extends beyond one year — particularly
under conditions of regular breast milk donation (>2-3 L
per week) — it is advisable to adjust the diet by increasing
daily calcium intake to 1,300-1,500 mg and, if necessary,
consider higher doses of vitamin D (1,000-2,000 IU), guided
by laboratory monitoring results (e.g., in cases of 25(OH)
D < 20 ng/mL, a temporary increase to 4,000 IU per day
may be warranted). Magnesium, which plays a role in reg-
ulating bone tissue metabolic pathways, should be main-
tained within a range of 300-400 mg per day; serum mag-
nesium levels are recommended to remain no lower than
0,8 mmol/L. Optimal protein intake typically amounts to
approximately 1.2-1.5 g/kg of body weight, as lactogene-
sis requires increased protein support. In cases of low BMI
(<18.5 kg/m2), it may sometimes be appropriate to raise
this amount to 1.6-1.8 g/kg.

The diet should ideally include sufficient high-qual-
ity proteins of both animal and plant origin (meat, fish,
legumes, nuts), as well as an adequate intake of calci-
um-rich foods: dairy products (cheese, kefir, yogurt), leafy
green vegetables, cabbage, sesame seeds, and almonds.
Vitamin D is partially synthesised under ultraviolet ex-
posure; however, during autumn and winter or in cases of
insufficient regular sunlight exposure, supplementation
in doses determined by 25(0OH)D analysis is recommend-
ed (monitoring should be conducted every 3-4 months in
cases of pronounced deficiency). In the event of vitamin K

insufficiency — which is involved in the synthesis of pro-
teins required for calcium fixation in bone tissue — it is
advisable to increase the consumption of green vegetables
and consider specialised supplementation (particularly
vitamin K2 in doses of 100-200 pg/day), especially when
densitometric parameters indicate progressive declines in
mineral density.

Regular diagnostic assessment and monitoring of
bone tissue status are essential. Initial screening is rec-
ommended at the onset of breastfeeding (or during the
planning stage of donation) to evaluate baseline mineral
density. The most informative method is considered to be
DXA (dual-energy X-ray absorptiometry), which quantifies
bone mineral density in high-risk fracture zones (lumbar
spine, femoral neck). A T-score between -1 and -2.5 indi-
cates osteopenia, reflecting moderate bone mineral densi-
ty reduction, while a T-score <-2.5 signifies osteoporosis.
In women with prolonged lactation (over 12 months) and
in donors providing large volumes of milk (cumulatively
exceeding 15-20 L per month), repeat DXA scans are rec-
ommended every 6-12 months, depending on the severity
of prior changes and fracture risk levels. If DXA is unavail-
able, ultrasound densitometry (forearm) may serve as a
screening method; however, if abnormalities are detected,
DXA should be supplemented for more precise bone sta-
tus assessment. Biochemical markers of bone formation
and resorption (osteocalcin, PINP, B-CrossLaps), as well
as serum levels of calcium, phosphorus, magnesium, and
25(0H)D, should ideally be evaluated every 6-8 months
during prolonged lactation and every 3-4 months in cas-
es of osteopenia or osteoporosis. If 25(OH)D levels are
<20 ng/mlL, targeted correction (up to 4,000 IU of vita-
min D3 per day under calcium level and renal function
monitoring) is advisable.

Physical activity is a key factor in the prevention of os-
teopenic changes and osteoporotic fractures. Weight-bear-
ing exercise (strength training, free weights or ma-
chine-based exercises, bodyweight exercises) promotes
osteoblast activation and increases bone mass. It is recom-
mended to engage in at least 150 minutes per week of mod-
erate-intensity aerobic exercise (e.g., brisk walking or light
jogging at 60-70% of maximum heart rate) and incorporate
2-3 strength training sessions per week, each lasting 30-40
minutes, with a working weight of approximately 40-60% of
1RM (one-repetition maximum). The average Rating of Per-
ceived Exertion should be maintained at 12-14 (on the 6-20
scale), avoiding excessive strain that may be detrimental
to lactating mothers with insufficient recovery. For breast-
feeding women, an individualised approach is applied, con-
sidering their fitness level, postpartum musculoskeletal
changes, and general well-being. Consultation with a phys-
ical rehabilitation specialist or sports medicine expert can
help tailor the programme to the individual’s condition.

Individual adjustments to recommendations depend
on the degree of bone mineral density (BMD) loss. In cases
of osteopenia (T-score between -1 and -2.5), it is usually
sufficient to enhance dietary intake of calcium, vitamin D,
magnesium, and protein, alongside introducing regu-
lar physical activity with an emphasis on weight-bearing
exercises and moderate impact loading (jogging or brisk
walking). Additional calcium supplementation (1,000-
1,200 mg/day of elemental calcium) combined with
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vitamin D (depending on 25(OH)D levels) is considered a
preventive measure to stabilise bone tissue. In cases of low
physical activity or insufficient sun exposure, more careful
vitamin D correction with possible dose adjustment is re-
quired. A BMI <18.5 kg/m? or >30 kg/m? increases the risk
of metabolic and hormonal disturbances, which may wors-
en bone health, necessitating careful dietary and exercise
modifications in these cases.

In the presence of osteoporotic changes (T-score
<-2.5), standard measures may be insufficient. Further
diagnostic evaluation is recommended to exclude sec-
ondary causes of osteoporosis, including assessment of
parathyroid hormone, calcitonin, and estradiol levels, as
well as consultation with an endocrinologist or other rele-
vant specialist. Where indicated, specific pharmacological
agents (bisphosphonates, denosumab, selective estrogen
receptor modulators) may be prescribed; however, most of
these have restrictions during active lactation. Therefore,
in cases of severe osteoporosis requiring continued breast-
feeding, alternative correction strategies (e.g., high-dose
vitamin D and calcium supplementation, enhanced diet,
specialised physical therapy programmes) should be con-
sidered. After cessation of lactation, all available medical
treatment strategies may be implemented in consultation
with a physician.

The duration of breastfeeding should be guided by
health status and bone density indicators. In cases of ear-
ly osteopenia, prolonged lactation (beyond 12-18 months)
necessitates more frequent densitometry, careful hormo-
nal monitoring, and active dietary adjustments, including
revised vitamin D and calcium dosages. Concurrently, prac-
tical considerations (e.g., daily routine management, work-
rest balance) may be decisive in shaping individualised
recommendations. With a proactive approach to diagnosis
and prevention, the risk of persistent osteoporotic changes
is significantly reduced, even with prolonged breastfeeding
or intensive milk donation.

According to current research, evaluating biochemi-
cal markers (25(OH)D <20 ng/mL, osteocalcin >43 ng/mL,
PINP > 76 ng/mL) alongside DXA results (T-score below
-1.5) improves the reliability of bone health risk assess-
ment. Women with prolonged lactation and early signs
of bone deterioration (T-score between -1 and -2) should
undergo biennial screening and continued monitoring
post-weaning, as bone mineral density recovery may take
several months to a year or longer. For women with shorter
lactation periods (<6 months) or no additional milk dona-
tion, annual monitoring is typically sufficient unless other
significant risk factors are present (e.g., family history of
osteoporosis, BMI <18.5 kg/m?, physical inactivity). Mod-
erate but consistent physical activity, correction of nutri-
tional deficiencies, and biomarker monitoring contribute
to bone structure stabilisation and, under favourable con-
ditions, restoration.

Thus, for the comprehensive prevention and correc-
tion of osteopenic and osteoporotic changes during lacta-
tion, it is recommended to maintain a balanced diet that
accounts for increased requirements of calcium, vitamins D
and K, magnesium, and protein, incorporate regular physi-
cal activity (primarily weight-bearing and aerobic exercises
within 150-180 minutes per week), conduct screening and
dynamic monitoring of bone tissue status (densitometry,

blood tests), rationally plan the duration of breastfeeding
and milk donation, and implement additional corrective
measures if osteopenia or osteoporosis is detected. This
strategy helps preserve adequate bone quality and reduces
the risk of fractures in the postpartum period and in the
future.

DISCUSSION

The study demonstrated that breast milk donors have a
higher incidence of osteopenia and osteoporosis compared
to breastfeeding women who are not donors. It was found
that 38.1% of donors exhibit osteopenia according to DXA
densitometry, while 10.3% have osteoporosis, whereas in
the group of breastfeeding non-donors, these figures are
28.4% and 5.2%, respectively. Biochemical analysis re-
vealed significantly lower levels of 25-hydroxyvitamin D
(23 £8 ng/mL in donors vs 28 * 10 ng/mL in the control
group), which may be one of the contributing factors to
the increased osteoporosis risk. Hormonal status analysis
confirmed elevated prolactin and reduced estradiol levels
in donors, which may also influence bone metabolism.

According to the study by M. Aghaei et al. [17], preg-
nancy- and lactation-associated osteoporosis is a rare but
potentially serious condition that may lead to fractures in
postpartum women. The study documented three clinical
cases of women who experienced significant bone miner-
al density loss and vertebral fractures following childbirth
and during lactation. It was found that two of the three
patients had vitamin D deficiency, and their bone min-
eral density (T-score) in the lumbar spine ranged from
-3.1 to -3.6, substantially exceeding typical osteopenia
thresholds. The difference between this study and the cur-
rent findings lies in the fact that M. Aghaei et al. focused
on lactation-associated osteoporosis as a rare syndrome,
whereas the present study examines breast milk donation
as a potential systemic risk factor with a gradual impact
on bone mineral density. This may indicate the necessity
of expanded screening and early detection of mineral den-
sity abnormalities in breastfeeding women before clinical
symptoms or fractures manifest.

The current study provided a detailed account of how
prolonged lactation and breast milk donation may lead
to temporary depletion of bone mineral density. It high-
lighted that during lactation, hypoestrogenemia and sig-
nificant calcium expenditure for milk production can re-
sult in reduced bone mass in women, increasing the risk
of osteopenia and osteoporosis. The data underscore the
need for regular monitoring of bone tissue status (e.g., via
densitometry) in milk donors and the implementation of
measures for rapid bone density recovery after lactation
cessation. In another study by M. Fukushima et al. [18],
international findings on pregnancy- and lactation-asso-
ciated osteoporosis were summarised. A meta-analysis of
eight studies indicated that approximately 5% of women
in the first year postpartum had spinal osteoporosis, while
up to 12% exhibited femoral neck osteoporosis. Pregnan-
cy and breastfeeding significantly increased fracture risk
in these women, aligning with the current study’s data on
the adverse effects of lactation on bone. The meta-anal-
ysis authors emphasised the necessity of a standardised
approach to bone status assessment in the postpartum pe-
riod for timely detection and management of osteoporotic
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changes. Thus, the results of M. Fukushima et al. support
the conclusions of the present study that lactation may
cause substantial bone mass loss, and variations in oste-
oporosis incidence may stem from differences in sample
characteristics and preventive measures. Notably, milk do-
nors are typically under medical supervision and receive
recommendations, which may reduce the actual prevalence
of osteoporotic lesions compared to the general population
represented in the meta-analysis.

The present study has identified vitamin D deficiency as
one of the key risk factors for osteoporosis in breastfeeding
mothers. The issue lies in the fact that insufficient 25(OH)
D levels in lactating women reduce intestinal calcium ab-
sorption and impair bone tissue remodelling, accelerating
bone mass loss. The study provided data on vitamin D levels
in breastfeeding mothers, demonstrating that a significant
proportion of women exhibit insufficiency or deficiency of
this vitamin postpartum, which correlates with alterations
in bone turnover markers. For prevention, correction of the
deficiency is proposed — either through dietary enrichment
with cholecalciferol or supplemental vitamin D intake. The
significance of this aspect is supported by the study by
X. Chen et al. [19], which revealed that among postmeno-
pausal women with osteopenia/osteoporosis, over 47% had
vitamin D deficiency (25(OH)D levels <20 ng/mL), while ap-
proximately 34% exhibited insufficiency. Low 25(OH)D lev-
els were associated with elevated parathyroid hormone and
bone resorption markers, as well as reduced bone mineral
density (BMD) values. In the osteoporosis group, higher
vitamin D levels significantly correlated with greater BMD
in the femoral neck and hip joint. Thus, the findings of
X. Chen et al. demonstrated a causal relationship between
vitamin D hypovitaminosis and bone deterioration. The
current study aligns with these conclusions: although the
participants differ in age, the biological role of vitamin D in
maintaining bone homeostasis is similar. Potential discrep-
ancies concern the degree of impact — in postmenopausal
women, prolonged vitamin D deficiency manifests as more
pronounced osteoporosis, whereas in breastfeeding moth-
ers, short-term deficiency may be compensated more rap-
idly if corrected in a timely manner. This underscores the
importance of monitoring 25(OH)D levels and early in-
tervention, as reflected in the study’s recommendations.

The present study emphasised the role of nutrition
in breastfeeding mothers as a critical component of oste-
oporosis prevention. The identified issue was insufficient
intake of key nutrients for bone health — primarily calcium
and high-quality proteins — which could hinder bone mass
recovery during and after lactation. The study elaborates
that lactation increases calcium demand: if maternal diet
does not provide sufficient intake (=1,000-1,200 mg Ca/
day), the body mobilises calcium from bones for milk se-
cretion, thereby weakening the skeletal system. Similarly,
the study highlighted the role of dietary protein: amino ac-
ids are essential for collagen matrix synthesis in bones, and
protein deprivation may delay bone tissue remineralisa-
tion. As a preventive measure, a balanced diet rich in dairy
products (as a calcium source) and protein were recom-
mended, or supplementation if dietary intake is inadequate.
These findings are consistent with the review by G. Ked-
zia et al. [20], which analysed recent data on protein intake
and bone health. According to G. Kedzia et al., adequate

calcium and vitamin D intake are fundamental for main-
taining bone mass, yet without sufficient protein, bone
loss occurs significantly faster. Protein constitutes approx-
imately 50% of bone volume and one-third of its mass,
influencing collagen formation and hormonal regulation,
particularly by stimulating IGF-1 synthesis, which pro-
motes bone formation. Thus, dietary protein is considered
an equally critical factor in bone nutrition alongside calci-
um. The review also noted that protein excess per se does
not harm bones in healthy individuals: potential adverse
effects (increased calcium excretion) are observed only in
patients with renal insufficiency. Therefore, for most in-
dividuals, a high-protein diet — provided calcium intake is
sufficient — is either safe or even beneficial for bone health.
Compared to the current study, G. Kedzia et al. expanded
the focus on the protein component, whereas the present
study prioritises calcium (given its evident depletion dur-
ing lactation). These differing approaches are not contra-
dictory but complementary: a comprehensive osteoporosis
prevention strategy for breastfeeding mothers should in-
clude both optimal calcium provision and adequate dietary
protein — consistent with both sources.

The present study examined the issue of hypodynamia
in breastfeeding women as a risk factor for accelerated bone
mass loss. Due to postpartum fatigue and the demands of
infant care, many lactating women may reduce their physi-
cal activity levels, which adversely affects bone remodelling
(the absence of sufficient mechanical loading diminishes
the stimulus for bone formation). The study concluded that
regular physical activity, particularly weight-bearing exer-
cises (walking, running, resistance training), is an essential
component of osteoporosis prevention in this group. Early
resumption of physical activity postpartum (accounting for
health status) is recommended, as it promotes both bone
strengthening and improved overall metabolism. The effi-
cacy of this approach is supported by the results of a large
prospective study by Y. Yue et al. [21]. In this study, which
followed 24,700 elderly individuals for approximately three
years, it was found that moderate daily physical activity
significantly reduces the incidence of osteoporosis. Specif-
ically, individuals who walked outdoors for more than 30
minutes per day had a 17% lower risk of developing oste-
oporosis compared to sedentary individuals (hazard ratio
HR =~ 0.83), while those who walked more than 60 minutes
daily experienced a 40% risk reduction (HR = 0.6). The au-
thors emphasised a dose-dependent protective effect:
longer walking durations correlate with a lower likelihood
of osteoporosis. This association was observed across all
subgroups, though it was most pronounced in individuals
without a high genetic predisposition. Thus, the study by
Y. Yue et al. confirmed a fundamental thesis shared with the
present research: physical activity is a simple and effective
means of preventing bone mass loss. Although Y. Yue et al.
assessed an elderly population, the principle of mechan-
ical bone stimulation is universal and applies equally to
younger women. Differences may lie only in the type of
recommended activity: walking suffices for older individ-
uals, whereas more intensive exercises may be advisable
for younger breastfeeding women (provided no contrain-
dications exist). Ultimately, both studies highlighted that
maintaining an adequate level of physical activity pro-
motes bone density recovery and reduces osteoporosis risk.
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The present study also identified a correlation between
anthropometric characteristics of lactating women and
their bone health status. The issue is framed as follows:
women with low BMI or insufficient body weight during
lactation may be more vulnerable to bone mass loss. It is
noted that lean donors, particularly those who experienced
rapid postpartum weight loss, exhibit lower bone mineral
density (BMD). A possible mechanism involves a combina-
tion of factors: reduced mechanical load on the skeleton,
lower nutrient and oestrogen reserves in adipose tissue,
and intense metabolic demands of lactation amid limited
physiological reserves. Conversely, women with higher BMI
(within normal or moderately elevated ranges) may have
some protection against osteoporosis due to greater skel-
etal loading and higher levels of leptin and oestrogens de-
rived from adipose tissue.

These findings are corroborated by a large-scale study
by C.T. Chiu et al. [22], which analysed data from ~14,000
Taiwanese individuals and established a strong association
between body weight and bone density: higher BMI was
statistically linked to greater BMD and lower osteoporosis
risk. Crucially, low body weight emerged as an independent
predictor of osteoporosis progression. In the underweight
subgroup, osteoporosis incidence was significantly higher
than in those with normal BMI. Conversely, the authors
identified a BMI range of ~23-24.9 kg/m? as optimal for
fracture prevention; below this threshold, osteoporosis
risk progressively increased. These results align with the
conclusions of the present study: maintaining a healthy
body weight is a modifiable factor that can reduce the like-
lihood of bone density loss. Minor discrepancies may arise
from the fact that postpartum women experience dynamic
weight fluctuations (physiological weight loss after preg-
nancy is possible, as is weight gain due to excessive caloric
intake). The data from C.T. Chiu et al. indicate that rap-
id weight loss (>5-10% in a short period) adversely affects
bones - a critical consideration when advising lactating
women: excessive postpartum weight loss is detrimental to
skeletal health. Overall, both studies confirm that anthro-
pometric indicators (primarily BMI) are interrelated with
bone mineral density, and maintaining body weight within
the normal range is a key component of osteoporosis pre-
vention in breastfeeding women. Prolonged breastfeeding
increases calcium demand, which may lead to reduced ma-
ternal BMD. The present study underscores the importance
of monitoring bone mass in donors and preventing oste-
oporosis through timely osteopenia diagnosis and correc-
tive measures (dietary adjustments, calcium and vitamin D
supplementation, etc.).

The study by E.N. Lee et al. [23] synthesised data from
7 trials involving 3,813 postmenopausal women and found
that prolonged lactation history was associated with an in-
creased risk of osteoporosis. According to the meta-anal-
ysis, women who breastfed for the longest duration had
nearly twice the odds of developing osteoporosis (OR = 1.93)
compared to those who breastfed for shorter periods. The
authors concluded that extended lactation periods are as-
sociated with an elevated risk of osteoporosis. This aligns
with the findings of the current study regarding bone mass
loss during prolonged human milk donation. The differ-
ence lies in the fact that E.N. Lee et al. assessed long-term
consequences (in postmenopausal women), whereas the

present study focused on current monitoring of young lac-
tating women. Potential reasons for discrepancies include
population differences (a Korean cohort, differing dietary
habits and genetics) and the possibility that bone loss —
partially reversible after lactation cessation — may still
have long-term effects on bone health decades later. This
study reinforces the argument for monitoring bone status
in women with prolonged breastfeeding periods (such as
milk donors).

Pregnancy, and particularly lactation, induce tempo-
rary remodelling of maternal bone metabolism. In breast
milk donors, this process may be more pronounced due
to intensive and prolonged breastfeeding, necessitating
measures to ensure full bone mass recovery and prevent
osteoporosis. The review by E.M. Winter et al. [24] noted
that physiological skeletal changes during pregnancy and
lactation are typically reversible — maternal bone density
generally recovers almost completely after lactation ces-
sation. Moreover, long-term studies suggest potential mi-
nor localised benefits for future bone density in women
who have undergone pregnancy and lactation. Thus, nor-
mal lactation does not lead to persistent osteoporosis —
most women recover bone mass after weaning. These con-
clusions partially differ from the emphasis of the current
study. While the present research highlighted the risk of
osteoporosis and the need for preventive measures in do-
nors (as a high-risk group due to extended lactation), the
review by E.M. Winter et al. underscores the body’s com-
pensatory capacity. The discrepancy may arise because
the review examines population averages and physiolog-
ical norms, whereas women in milk donation programmes
may breastfeed longer and more intensively than usual.
This creates a scientific debate: on one hand, lactation is
a natural, transient risk factor; on the other, in cases of
exceptionally prolonged lactation (donation), closer mon-
itoring of bone health is warranted - even if recovery oc-
curs in most cases.

E.M. Kyle et al. [25] investigated the dynamics of
bone mineral density during the first year postpartum in
breastfeeding women compared to non-pregnant con-
trols (USA, Nutrients). The study observed 18 lactating
mothers from 4-6 months postpartum until 12 months,
alongside 16 age-matched controls. The present study
highlights potential bone mass deficits in milk donors
and the need for osteoporosis prevention, whereas the
results of E.M. Kyle et al. demonstrated that bone min-
eral density loss during the first year of lactation is mod-
erate and reversible for most women. Both sources agree
on the physiological bone loss during breastfeeding. They
concur that early postpartum skeletal demineralisation
occurs due to calcium mobilisation for lactation. Howev-
er, the current study likely emphasises osteoporosis risk
more, suggesting that without proper monitoring, donors
may accumulate significant bone tissue loss. In contrast,
E.M. Kyle et al. presented more optimistic findings: in the
absence of other risk factors, lactation-induced osteope-
nia is transient and does not lead to fractures or severe
osteoporosis within the first year postpartum. This differ-
ence may stem from variations in lactation duration and
intensity. In E.M. Kyle’s et al. study, many women ceased
breastfeeding before 12 months, whereas milk donors
often continue lactation longer and express substantial
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volumes daily. Thus, donors may experience greater “cal-
cium stress” than the average lactating mother. Another
factor is vitamin D deficiency: if prevalent among donors,
bone loss may be more pronounced. E.M. Kyle et al. did
not report acute vitamin D deficiency in their participants
(the study was conducted in the US with supplement ac-
cess). Hence, differences in baseline vitamin D status and
nutrition may explain why lactation only temporarily re-
duces bone mineral density in some cases but potentiates
osteoporosis in others. Overall, E.M. Kyle’s et al. work sup-
ports the thesis that monitoring bone density — even with
minor changes - is critical: the authors propose tracking
T-scores and remodelling markers to identify women with
excessive bone loss promptly. This aligns with the current
study’s recommendations for regular diagnostics (e.g.,
densitometry) in breast milk donors.

E. Stimer et al. [26] conducted a large-scale retrospec-
tive study in Turkey, examining the association between
the total duration of breastfeeding and bone health in
1,218 postmenopausal women. In addition to measuring
bone mineral density (lumbar spine and femoral neck), se-
rum 25(0OH)D (vitamin D) levels were assessed. The mean
age of participants was ~60 years; according to World
Health Organization criteria, 41.3% had osteoporosis,
while 42% exhibited osteopenia. The work of E. Siimer et al.
directly supports the key hypothesis of the current study:
prolonged lactation may have long-term adverse effects
on a woman’s bone health. This is particularly relevant for
breast milk donors, who often breastfeed for longer than
average. Both studies concur that, without preventive
measures and nutrient supplementation, extended breast-
feeding depletes maternal mineral reserves. The Turkish
study also identified a link with vitamin D, aligning with
the current study’s assumption that vitamin D deficien-
cy in donors may exacerbate osteoporosis. When 25(0OH)
D levels are low, calcium absorption is impaired, acceler-
ating bone mass loss. Both E. Stimer et al. and the authors
of the current approach recommend ensuring adequate
vitamin D and calcium intake in long-term breastfeeding
women. The studies differ in design: the Turkish study is a
retrospective review of postmenopausal women, whereas
the current research focuses on real-time active monitor-
ing of donors. Nevertheless, the findings of E. Siimer et al.
provide insight into a potential long-term outcome: wom-
en with a prolonged cumulative breastfeeding history (of-
ten donors, multiparous mothers, or those who breastfed a
single child for an extended period) face a higher risk of os-
teoporotic fractures later in life. This evidence underscores
the importance of preventive measures proposed in the
current study. Specifically, regular bone density screening
in such women would enable early detection of osteope-
nia before menopause, allowing timely intervention. Both
sources also highlight the significance of modifiable fac-
tors, such as physical activity and body weight. The 2020
study found that higher body weight and an active lifestyle
partially mitigate bone mineral density loss (improving
femoral bone mineral density). This confirms that pre-
ventive strategies should encompass not only calcium and
vitamin D supplementation but also lifestyle recommen-
dations (balanced nutrition, moderate physical activity).

In the current study, the mean 25(OH)D level in
breast milk donors was 23 £ 8 ng/mL, compared to

28 #10 ng/mL in the control group. The majority of do-
nors (67.5%) had vitamin D deficiency, indicating insuf-
ficient intake. X. Ni & W. Xia’s [27] study demonstrated
that, under normal conditions, lactation alters mineral
metabolism, enhancing intestinal calcium absorption
while reducing renal excretion. Most women fully recover
bone mass losses after lactation cessation; however, those
with low baseline bone mass may develop osteoporosis
and osteoporotic fractures. This reinforces the necessity of
additional vitamin D and calcium intake, particularly for
high-demand groups such as breast milk donors.

The current study found that donors exhibit reduced
muscle strength, poorer coordination, and an increased
risk of falls (decreased hand dynamometry in 18% of cases,
prolonged Timed Up and Go test duration in 12%). These
effects may result from elevated energy expenditure and
mineral depletion. D. Athonvarangkul & ]. Wysolmer-
ski’s [28] study analysed the interaction mechanism be-
tween the hypothalamus, mammary gland, and bone tis-
sue during lactation. Adaptive bone remodelling occurs,
but prolonged lactation may reduce bone mass. This re-
search also confirms that lactation affects muscle tone via
hormonal changes, explaining the observed impairments
in muscle strength and coordination.

The current study revealed that breast milk donors
experience more pronounced bone mineral density reduc-
tion, potentially increasing postmenopausal osteoporosis
risk. A. Sarantaki’s [29] study examined the long-term im-
pact of lactation on postmenopausal osteoporosis. Data
across studies are conflicting: some suggest a protective
effect of breastfeeding, while others indicate elevated
bone mass loss risk. These discrepancies may stem from
variations in lactation duration, vitamin D and calcium in-
take, and genetic predisposition.

The current study established that breast milk donors
have an elevated risk of osteopenia and osteoporosis, ne-
cessitating tailored preventive and therapeutic strategies.
Conversely, P. Anagnostis et al. [30] study evaluated the ef-
ficacy of various osteoporosis treatments in women with
PLO. Calcium and vitamin D supplementation improved
bone mineral density, but bisphosphonates and teriparati-
de were most effective. However, their use during lactation
is restricted, highlighting the need for alternative preven-
tion and treatment approaches.

Thus, studies indicated that breast milk donors are
more likely to develop osteopenia and osteoporosis com-
pared to breastfeeding women who are not donors, which
is attributed to vitamin D deficiency, hypoestrogenaemia,
elevated prolactin levels, and additional metabolic calci-
um expenditure during lactation. Several studies have de-
scribed clinical cases of vertebral fractures in women with
pregnancy- and lactation-associated osteoporosis, where
the critical factor is hypovitaminosis D and insufficient
dietary intake of protein and calcium. Meta-analyses con-
firm that prolonged lactation correlates with a significant
reduction in bone mineral density and an increased risk of
fractures in the postpartum period; however, most wom-
en exhibit gradual recovery of bone mass after cessation of
breastfeeding. At the same time, milk donors demonstrated
more pronounced bone tissue loss, likely due to longer and
more intensive lactation, exacerbated by physical inactivi-
ty, low BMI, and other individual risk factors.
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CONCLUSIONS

The conducted study comprehensively demonstrated en-
hanced bone remodelling under conditions of prolonged
lactation, which combines elevated prolactin levels with
transient hypoestrogenaemia in breast milk donors. It
was established that 35.7% of respondents had a familial
predisposition to osteoporosis, while 11.9% had sustained
fractures after the age of 30, underscoring the significant
role of hereditary factors. Among donors, 34.1% were di-
agnosed with osteopenia, 7.9% with osteoporosis, whereas
57.9% exhibited normal densitometry values. Anthropo-
metric analysis revealed that 27.8% of women were over-
weight, 12.7% were obese, and 4% were underweight, con-
tributing to complex alterations in bone tissue metabolism.
Additionally, 59.5% had 25(OH)D deficiency, 15.9% exhib-
ited abnormal calcium levels, and 11.9% had phosphorus
imbalances; 23.8% showed deviations in osteocalcin con-
tent, while 19.8% had altered P1NP levels, indicating vary-
ing bone matrix formation activity.

Assessment of dietary habits demonstrated insuffi-
cient intake of calcium-rich foods: 6.3% of women con-
sumed dairy products less than once a week, and 2.4%
avoided them entirely, potentially compromising calcium
supply. The majority of donors (72.2%) did not supplement
with vitamin D or calcium, whereas 27.8% used appropriate
supplements. It was found that 31.7% of mothers breast-
fed for over a year, and 15.9% for over two years, which,
combined with milk donation, may exacerbate mineral
depletion. Only 11.9% of women engaged in regular daily
physical activity, while 12.7% did not exercise at all. Among
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AHoTaUif. BuBUeHHS CTaHy KiCTKOBOI TKaHMHM KiHOK, SIKi TOAYIOTh HEMOBJIST, € aKTyaJbHUM 3 OISy Ha 3POCTa0uy
MOIIMPEHICTh OCTEOTIeHIUHUX 3MiH i CKIamHi HACHIAKM OIS PenpomyKTUMBHOTO 370POB’sl. MeTOw AOCTIMKeHHS 6y/0
MPOaHaJTi3yBaTH JOHOPCTBO IPYHOTO MOJIOKA SIK IOAATKOBYI (haKTOP PMU3UKY Ta BU3HAUUTH KITIOUOBi YMOBU 36€pesKeHHS
MIITHOCTi KiCTOK y MiC/SITIONOroBMii mepioz. Y Mexkax peTpoCIeKTMBHOTO aHasi3y, MPoBeJeHoro Ha 6a3i KOMYHaIbHOTO
HeKOMepIliitHOoro mignpueMmcTBa «IlepuHaTanbumuit eHTp M. KueBa», BUBYeHO MeauyHi 3ammucy 260 sKiHOK, cepep, SIKUX
126 6ynu mOHOpPKaMM MOJIOKa, a 134 rogyBaiy BiacHUX JiTeil 6e3 moHOpcTBa. Y Mpoleci JOCTiIKeHHS OIliHIOBaIICS
MOKa3HMKM IIiIIbHOCTI KiCTKOBO1 TKAHVHMU, KiJIbKICHI TapamMeTpy KPOBi, iHAeKCc Macy Tisia Ta icTopisi nepesomMiB. KOHTMHTeHT
YYaCHUIIb TOCTiIKEeHHSI (GOPMYBaBCSl uepe3 Mepexy JiKyBaJbHMUX 3aK/IaJiB 32 YMOBM OTpMMaHHS iH(popMoBaHOi 3rogu
Ta 3a6e3neueHHs KOHQiAeHIiTHOCTI TepcoHaMbHUX AaHMX. OCHOBHI pe3y/abTaTy 3aCBiIUmIIN, IO JOHOPKY YaCTillle Maju
BUIAIKY TiepesioMiB micist 30 pokiB (11,9 %), MeHIy 06i3HaHICTh PO CTaH KiCTOK (7,9 % 3HaMM BIACHUI iHOEKC Macu
Tiza) Ta CyTTEBI BimxwiieHHs piBHS BiTaminy D, gediunt sikoro dikcyBaBcs y 67,5 % kiHOK i3 miei rpymm. TTomisk JOHOPOK
29,4 % Masiy HaJJIMIIKOBY Bary, a 13,5 % — oXuUpiHHS, 110 TIEPEBUIIYBAIO aHAJIOTIUHI MOKA3HUKY CepeJi TOMyBaTbHUIIb
6e3 moHopctsa. IloHan 10 % yyacHMIIb-JOHOPOK MPOAEMOHCTPYBAIM PEHTTEHONOTiUHI 03HaKM OCTEOMOPO3Y, TOMi K
Y KOHTPOJIbHII TPyIi Taki 3MiHM OXOIUTIOBAMU G1M3bKO 5 %. Byno BUSIBIEHO, IO TpMBaJIilla JaKTallis 6e3 HaJekHOI
KOpeKIlii xapuyBaHHS i Gi3MUHOI aKTMBHOCTI CIIPUsIE MPOTPECYBAHHIO OCTEOIEHIYHMX MPOIIeCiB. JJOBeIeHO BaXKIUBICTh
PEryJsIpHOTO MOHITOPMHTY O6iOXiMiUHMX MapKepiB Ta BUKOPUCTAHHS NPOGITAKTUYHUX CTpaTeTiii (palioHalibHe
XapuyyBaHHS, KOHTPOIb HAAXOIKeHHs BiTaMiHy D Ta mMOMipHi cuioBi BrpaBu) Ijis 3amobiraHHS YCKIaIHEHHSIM.
ITpakTUYHAa I[iHHICTh Pe3y/IbTaTiB MOJSITa€ B OOIPYHTYBaHHI HEOOXiZHOCTI paHHBOTO 06CTEXKEHHSI LOHOPOK i hopmyBaHHI
iHOMBigyanbHUX peKOMeHZALlilt, 1106 3HM3UTU PU3KK MepeoMiB i 36epertu 340poB’sl MaTepi. 3alpOIIOHOBAHMIT HiAXis
MO)Ke OYTM 3aCTOCOBAHMIT Y MacCIITaGHIIIMX MPOTrpaMax OXOPOHU 3[J0POB’S KiHOK, SIKi TOAYIOTh HEMOBJIAT. Lle 0co6aMBO
BKIMBO JJISI Cy4acHOI MeAVYHOI CITiIIbHOTHM, SIKA TMparHe 3MEeHIIMUTM eKOHOMIYHi BUTpaTH, MOB’SI3aHi 3 JiKyBaHHSIM
TepeIoMiB Ta IMOJOBXKEHOI0 peabisiTaliiero

Knio4oBi cnoBa: ropMoHa/IbHi 3MiHM; TeHETUYHA CXWIbHICTh; (i3yMuHa aKTUBHICTb; HediuT BiTaminy D; makTaiist

Bulletin of Medical and Biological Research. 2025. Vol.7, No.2


https://orcid.org/0009-0001-8006-9790
https://orcid.org/0000-0001-9669-0218

