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Abstract. - OBJECTIVE: Osteoporosis is
a chronic metabolic syndrome associated with
debilitating consequences that represents one
of the major non-communicable diseases and
the most common bone illness that affects both
men and women. This observational study eval-
uates the amount of physical activity and the
nutritional intake in a group of postmenopausal
women who have a sedentary job.

PATIENTS AND METHODS: All subjects un-
derwent a medical evaluation, a body impedance
analysis to evaluate body composition (fat mass,
fat-free mass, and body cell mass), and a dual-en-
ergy X-ray absorptiometry to analyze bone miner-
al density. Additionally, a 3-day food record ques-
tionnaire and the International Physical Activity
Questionnaire were administered respectively to
evaluate patients’ foods and beverages assump-
tions and the participants’ Physical Activity levels.

RESULTS: The study showed that most of the
patients had a moderate activity level and inad-
equate calcium and vitamin D assumption com-
pared to guidelines.

CONCLUSIONS: The onset of osteoporosis
seemed to be reduced at higher levels of leisure
time, domestic, and transport activities, even in
subjects who have a sedentary job and insuffi-
cient assumption of micronutrients.
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Introduction

Osteoporosis is a pathological chronic condi-
tion characterized by three main aspects: low bo-
ne mass or bone mineral density (BMD), deterio-
ration of bone micro-architecture, and increased

risk of fracture'. According to the World Health
Organization (WHO) criteria, osteoporosis is de-
fined as a BMD that lies 2.5 standard deviations
(SD) or more below the average value for young,
healthy people (a T-score of <-2.5 SD)?. Accor-
ding to this definition?, osteoporosis affects ap-
proximately 6.3% of men over the age of 50 and
21.2% of women of the same age range, globally.
Therefore, considering the entire world popula-
tion, approximately 500 million people worldwi-
de may be affected by osteoporosis. Across Eu-
rope (European Union, plus Switzerland and the
United Kingdom) in 2019, 32 million individuals
aged >50 were estimated to have osteoporosis,
equivalent to 5.6% of the total European popu-
lation aged >50, or approximately 25.5 million
women (22.1% of women aged >50) and 6.5
million men (6.6% of men aged >50)*. Bones are
characterized by active tissue that is constantly
resorbed and rebuilt by osteoclasts and osteo-
blasts, respectively. The balance between these
two actions is essential for maintaining adequate
mineral homeostasis and a suitable bone density.
Osteoporosis is caused by an impaired tissue ba-
lance, unbalanced to resorption rather than recon-
struction®. Many factors can influence bone ho-
meostasis: these are classified as modifiable and
not modifiable. For example, age, female gender,
family history of osteoporosis, previous fracture,
ethnicity, estrogenic deficiency and amenorrhea,
menopause, and hysterectomy are considered not
modifiable risk factors. Whereas alcohol assu-
mption, smoking, low body mass index (BMI),
physical inactivity, poor nutrition, and eating
disorders represent modifiable risk factors.
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Physical Exercise (PE) is an important preven-
tion strategy, throughout life, able to counteract
the risk of osteoporosis. Particularly, PE might
be one of the most promising low-cost non-phar-
macological interventions to protect bone health,
inducing improvement in the bone turnover of
osteopenic and osteoporotic subjects>. Althou-
gh the specific mechanisms of exercise in bone
health are still controversial, it is clear that PE in-
duces mechanical loadings maintaining the bone
formation and resorption balance’®. When PE is
individualized with optimal loads and duration,
it can induce an osteogenic effect that stimulates
the mechano-transduction process in bone tis-
sue’. Specifically, by the regulation of signals for
osteoblasts and osteoclasts, osteocytes respond
to mechanical load, leading to bone anabolic
effects. As result, stressed bone cells increase
bone formation activity and maintain the proper
bone mass and density’®. In the literature was
shown how a sedentary lifestyle may increase the
risk of cardiovascular disease, metabolic disor-
der, cancer, and on osteoporosis onset. Although
sedentary behavior itself is a risk factor for many
diseases, the clinical practice focuses mostly on
increasing Physical Activity (PA) levels, with
less emphasis on reducing sedentary lifestyles'”.
Thus, it is important to understand how sedentary
work can contribute to osteoporosis onset.

The Role of Nutrition in Osteoporosis

A balanced diet represents a preventive stra-
tegy for osteoporosis. In particular, vitamin D,
protein, calcium, phosphorus, and magnesium
play a pivotal role in the mechanisms of bones’
reabsorption/deposition. Moreover, an adequate
protein intake is important, representing a crucial
element in the structural matrix of bone tissue.

Firstly, the study aims to evaluate how partici-
pants’ nutritional intake differs from the current
guidelines for osteoporosis prevention. The se-
cond outcome is to understand if the amount of
PA they practiced is sufficient to counteract the
effect of sedentary work on osteoporosis onset.

Patients and Methods

This is a retrospective observational study. An
awareness campaign on the risk of osteoporosis
was promoted in our University of Rome “Foro
Italico” for menopausal employed women. The
women were invited to undergo a screening vi-
sit. Participants who met the following inclusion

criteria were enrolled: 1) aged between 50-65
years old, 2) postmenopausal stage, 3) doing
a sedentary job 4) asymptomatic for osteoar-
ticular pain. Exclusion criteria were: 1) use of
pharmacological therapy for osteoporosis, 2)
unwillingness to undergo screening tests and
questionnaires. From a total population of 56
menopausal employed women, 42 agreed to un-
dergo the examination. 12 women did not meet
the inclusion criteria because they were on drug
treatment for osteoporosis (bisphosphonate, vi-
tamin D, and/or calcium supplement). After the
first evaluation, 30 women were enrolled, the
epidemiological features are shown in Table I.
The selected population underwent a specific
screening at the Laboratory of Physical Exercise
and Sport Sciences at the University of Rome
“Foro Italico”. The research protocol was submit-
ted to the Department Institutional Board of our
University, which, due to the observational nature
of the protocol, verified that all the procedures
agreed with the ethical standards of the Helsinki
Declaration (Protocol Number CAR 106/2021).
Moreover, all subjects were verbally and in writ-
ten form informed about the procedures of the stu-
dy, and they signed the written informed consent.
All patients underwent a medical examination

Table I. Patients features.

Patients (n=30) Mean SD
Age (years) 60.58 8.43
6-Minutes Walking Test (m) 617.83 54.17
IPAQ Scoring (MET) 1351.97 100.35
Calcium (mg/day) 320.93 295.63
Phosphorus (mg/day) 878.99 321.78
Vitamin D (pg/day) 2.35 2.93
Calcium/Phosphorus ratio 0.36 0.29
Weight (kg) 61.93 8.31
Height (cm) 163.10 5.23
BMI (kg/m?) 24.37 3.34
FFM (%) 70.38 5.70
FM (%) 29.62 5.70
BMC (%) 35.25 3.60
BMD L1 _L4 (g/cm?) 1.11 0.11
L1 L4 T-score -0.57 0.88
L1 L4 Z-score 0.80 0.88
BMD Femur (g/cm?) 0.88 0.10
Femur T-score -1.02 0.80
Femur Z-score -0.28 0.73
BMD Femoral Neck (g/cm?) 0.85 0.10
Femoral Neck T-score -1.08 0.87
Femoral Neck Z-score -0.04 0.80

BMC, body cell mass; BMD, bone mass density; BMI,
body mass index; FFM, free fat mass; FM, fat mass; IPAQ,
international physical activity questionnaire; MET, metabolic
equivalent od task; SD, standard deviation.
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carried out by a specialist in Sports Medicine to
exclude possible cardiovascular disease. Anam-
nesis and the electrocardiogram at rest (Standard
12-lead ECG) were done by the specialist using
EDAN SE-1515® device with the subject in the
supine position and recorded with a paper speed of
25 mm/s and at a standard gain of 1 mV/cm.

Body Composition Assessment

Anthropometric parameters were detected, bo-
dy weight (kg) was measured to the nearest 0.01
kg using a balance scale (Seca 711, Hamburg, Ger-
many). Height (m) was measured using a stadio-
meter to the nearest 0.1 cm (Seca 220, Hamburg,
Germany). BMI was calculated as body weight
divided by height squared (kg/m?). To evaluate the
body composition, subjects underwent bioelectri-
cal impedance analysis (BIA). Body composition
was assessed via a portable multifrequency digital
bioelectrical impedance device (Handy 3000%; DS
Medica, Milano, Italy). Through this device, all
measured values and collected data were stored
and promptly recovered. Recorded values of to-
tal body analysis are expressed as absolute and
percentages value. Fat mass (FM) percentage, fat-
free mass (FFM) percentage, and body cell mass
(BCM) were considered for the analysis. Before
the bioelectrical impedance analysis, patients were
instructed to be well hydrated (water only), be fa-
sted for 4 hours, avoid PA for 12 hours, to abstain
from diuretics and alcohol for 48 hours.

Bone mineral density (BMD) was detected by
dual-energy X-ray absorptiometry (DEXA), whi-
ch uses computer software to determine the bone
density of the hip (neck of the femur) or lumbar
spine. BMD was evaluated through Lunar DPX-
DXA®™ System Software version: 16 [SP 2] GE
Medical Systems Lunar.

Functional Evaluation

The sport Specialist administered the 6-Minu-
te Walking Test (6MWT). This test provides in-
formation regarding functional capacity; it consi-
sts in walking for 6 minutes at the higher possible
speed, measuring the performance distance, and
evaluating the walking endurance'. During the
test, the heart rate was monitored by a heart rate
monitor. At the end of the test, the perceived exer-
tion was evaluated through the Borg CR10 scale.

Questionnaires

Participants underwent two questionnaires:
International Physical Activity Questionnaire
(IPAQ) and a 3-day food record.

PA levels of participants were assessed using
the TPAQ short questionnaire. IPAQ assesses
PA in different domains, including a) leisu-
re-time PA, b) domestic and gardening activi-
ties, ¢) work-related PA, and d) transport-related
PA, in adult subjects aged 18-65 years'?. This
questionnaire considers three specific types of
activity: walking, moderate-intensity, and vi-
gorous-intensity activities. Data collected with
IPAQ can be reported as a continuous measure.
The volume of PA performed during the week,
and analyzed by IPAQ, can be calculated by con-
sidering the energy demand defined in metabolic
activity equivalents (METs). METs are multiples
of the resting metabolic rate, and a MET-minute
is calculated by multiplying the MET score by
the minutes performed of activity. MET-mi-
nute scores are equivalent to kilocalories for a
60-kilogram person. Kilocalories may be com-
puted from MET-minutes using the following
equation: MET-min x (weight in kg/60 kg). The
calculated IPAQ score has demonstrated reliabi-
lity and validity; higher scores represent greater
levels of activity'>!®, Subjects were classified
as “high level” of PA if they were engaged in
1,500-3,000 MET minutes a week of activities;
“moderate level” if they were engaged in at least
600-1,500 MET minutes a week of activities;
“low level” if they are engaged in less than 600
MET minute a week of activities'.

The 3-day food record questionnaire monitors,
over a specific period of 3 days, the foods and be-
verage consumption of the participants'. It is vali-
dated and provides reliable estimates of the intake
of almost all nutrients. The 3-day food record was
used to evaluate the mean assumption of vitamin
D, calcium, and phosphorus of employed women
recruited. To complete the questionnaire, partici-
pants were instructed to report both the quality
and the quantity of food and beverage intake,
to describe the size of the portion or its weight.
Moreover, the assumption of supplementation or
integration was recorded. The 3-day food record
questionnaires were inserted into a digital pro-
gram for bromatological study (WinFood®, Me-
dimatica, Colonnella, Italy). Vitamin D, calcium,
and phosphorus intakes were considered and were
compared to European recommendations for nu-
tritional intake suggested for osteoporosis preven-
tion in postmenopausal women'”.

Statistical Analysis
The statistical package IBM SPSS version 21
(IBM Corp., Armonk, NY, USA) was used for the
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analysis. Data were reported as means+SD. Befo-
re the analysis, the Shapiro-Wilk test was applied
to test the normal distribution of the data. Pearson
correlation coefficient was used to evaluate the
correlation between subjects’ variables and BMD
at both vertebral and femoral sites. Statistical si-
gnificance was established as p<0.05.

Results

This study analyzed a population of postmeno-
pausal women with a mean 60.58+8.43 of age. As re-
ported in Table I, they showed a normal BMI (mean
value 24.37+3.34 kg/m?) an FM value of 19.66+6.03
kg with a moderate excess in FM% of 29.624+5.70%
(the normal value for women is 14-24%), while the
FFM showed a value of 45.3+4.6 kg (70.3+5.7%) and
the BMC a value of 22.8+3.1 kg (35.2+3.6%), which
are in line with the normal data of the task.

In the lumbar district (L1-L4), 21 subjects showed a
normal value of BMD, and 9 osteopenia; in the femo-
ral district and femoral neck, 17 participants had nor-
mal BMD values, 11 osteopenia, and 2 osteoporosis.

IPAQ scores demonstrated that most of the
subjects had moderate activity levels with a me-
dian score of 1,351.97+100.35 MET-min/week. 2
women showed low activity levels (<700 MET-
min/week), and showed high activity levels with
a score >2,520 MET-min/week.

The 3-day food record administration reported
the average intake of important micronutrients
for BMD such as calcium, phosphorus, and vi-
tamin D (Table II). The consumption of calcium
was not enough to guarantee good values of
BMD. Only phosphorus intake was in line with
the dietary recommendation of European guide-
lines. The calcium/phosphorus ratio average was
0.36+0.29 mg, evidencing an insufficient value
below the guidelines. Lastly, in our sample, the
dietary assumption of vitamin D was inadequate.

A positive correlation was shown between pho-
sphorus intake and femoral BMD, femoral T-sco-
re, and femoral Z-score (p<0.05), as reported in

Table Il. Values of micronutrients assumed.

Table I1I. A similar positive correlation was found
between phosphorus intake and BMD, T-score, and
Z-score of the femoral neck (p<0.01). According
to the functional tests, no relation between fitness
level, analyzed through the 6MWT, and the stage
of osteoporosis was found, although the mean value
of the test (617.83+54.17 m) is in line with the nor-
mal value (400-700 m in subjects <70 years old). A
direct correlation was found between FFM and the
6MWT, and an inverse correlation was observed
between BMI and 6MWT, as well as between FM
and 6MWT, highlighting that a higher BMI and
FM could reduce the capacity to walk for 6 minutes
(Table III). In our study population, no significant
correlation between PA levels and BMD scores was
found. Moreover, no correlation was found betwe-
en body composition values (FM, FFM, BMC) and
BMD of all sites evaluated (femoral and L1-L4).
Finally, there was no correlation between the FFM
values and the osteoporosis stage.

Discussion

The postmenopausal years seem to be one of
the most challenging periods for women. It is
observed during this period an increased risk of
chronic diseases, such as type 2 diabetes mel-
litus, coronary heart disease, and osteoporotic
fractures, particularly in sedentary women '¢!.
Moreover, this population usually decreases PA
levels and does not follow a proper diet to coun-
teract the negative effects of menopause, such as
sarcopenia and osteoporosis'®!°.

The strength of this study is the relationship
considered between PA, sedentary work, and the
onset of osteoporosis in menopausal women. In
this retrospective observational study, a group of
30 postmenopausal women underwent a specific
screening in order to evaluate if the amount of
PA and nutritional intake can influence osteopo-
rosis condition. All the recruited women did a
sedentary job and were asymptomatic for oste-
oarticular pain. The anthropometric parameters,

N Mean SD Recommended intake
Calcium (mg/day) 30 320.9 295.6 800-1,000
Phosphorus (mg/ day) 30 879.0 321.8 700
Vitamin D (ug/ day) 30 2.4 29 10
Femoral Neck Z-score -0.04 0.80

N, number; SD, standard deviation.
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Table Ill. Pearson’s correlation coefficients between all parameters were evaluated.

Patients (n=30) Age IPAQ 6MWT Ca P VitD Ca/P MI FEM (%) FM (%) BMC (%) BMD L1 L4 L1L4 BMD Femur Femur BMD F F Neck F Neck
(years) (MET) (mg/day) (mg/day) (ug/day) (kg&f) L1_L4 Tscore Zscore Femur Tscore Zscore Neck Tscore Zscore
Age (years)
IPAQ (MET) 423"
6MWT -.252 -45
Ca (mg/day) -324 -315 192
P (mg/day) 011 007 -142 778"
Vit D (ug/day) -189 -099 -287 216 165
Ca/P -.346 _374" 272 8917 136 115
BMI (kg/m?) 616" 589%* -332 ,031 -109 -370% -370%
FEM (%) 495" -207 11 -067 268 132 0132 -812%
FM (%) 495" 207 -111 ,067 -268 S132 0,1318424  .812** -1,000"
BMC (%) -.261 -.046 .0640 -,061 .398 ,109 .108 -.445% 751%* -.751**

BMD L1_L4 389" 226 .020 -.235 .031 -137 -.257 0,086 -,022 .022 .030

L1_L4 Tscore 371 215 .023 -.227 .034 -114 -.248 0,066 ,003 -.003 .057 .998**

L1 L4 Zscore 333 .058 .017 -.274 -.070 -.018 -.263 -0,121 ,208 -.208 .0.20 .897** .909**

BMD Femur 351 192 -.253 120 576 -121 -.068 0,369  -.409* 409* -.196 .452* 439* 265

Femur Tscore .353 192 -.231 118 562" -.140 -.064 0,365 -.407* 407* -.189 459* 446* 272 .999**

Femur Zscore .305 .037 -.246 .086 542" -.045 -.083 0,188 -219 219 -.050 397* ,394 .380 .935%* .934**

BMD F Neck 285 156 -318 030 651" -131 -199 0339 -374* 374 -133 428* 418* 268 907*% 904 829%*

F Neck Tscore 286 158 -317 .025 649" -135 -.204 0,342 -.374* 374* -134 421* A411* 259 .908** .905%* .829%* 1.000%*

F Neck Zscore 266 .051 -.341 -.009 624" -.064 -.227 0,198 -219 219 -.013 375*% .374% 372% .837%* .834** .887** 937" 935"

BMC, body cell mass; BMD, bone mass density; BMI, body mass index; F, femoral; FFM, free fat mass; FM, fat mass; MET, metabolic equivalent; 6MWT, 6-minute walking test; Vit,
Vitamin; *p<0.05; **p<0.01.
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body composition, and BMD were collected and
correlated to PA levels. PA was measured through
both the IPAQ questionnaire and 6MWT. More-
over, the same parameters were compared with
the nutritional habits of participants. Although
it is difficult to accurately measure PA levels
in the adult population, [PAQ and other simi-
lar questionnaires are validated in literature for
this use?’. TPAQ scores showed that most of the
participants had moderate PA levels, and only 2
women had insufficient PA levels. These resul-
ts were confirmed by the 6MWT that showed
normal values for all participants. The amount
of PA measured may probably prevent an ad-
vanced degree of osteoporosis in these women.
Over the years, studies investigated the positive
effect of PE on osteoporosis, trying to identify
the most effective type'?'?*. For many years,
aerobic training was the main protocol suggested
to osteoporosis patients, however, some aerobi-
cs activities (e.g., regular walking, swimming,
cycling) seem to produce a low level of strain on
bones and maybe not be enough to induce skeletal
adaptation’. Nowadays, the recommendations for
osteoporosis patients suggest combining aerobic
training and resistance and balance training®.
Most clinical guidelines of osteoporosis consider
PE (e.g., weight-bearing activities, progressive
resistance exercise and/or power training, balan-
ce, and mobility training) a therapy in osteoporo-
sis management and prevention of fracture®!¢,
The weight-bearing component during exercise
is represented by gravitational activities at high
impact, and with endurance mechanical compo-
nents®. Exercises such as jumping and running or
any other exercise in which arms, feet, and legs
are bearing weight, seem to be the most effective
in causing bone stress and subsequent mecha-
no-transduction leading to an increase in BMD®%.
However, weight-bearing exercise, to be safe and
well-tailored, should consider individual bone he-
alth conditions, especially for those people with
severe osteoporosis, a recent history of fracture,
or other comorbidities. Particularly, the dose and
type of PE need to be preceded by a specific pa-
tient evaluation, and it needs to be supervised by
a Sport Specialist*>2*%",

Nutritional habits were investigated through a
3-day food record, and all the contents of the que-
stionnaires were evaluated by a bromatological
software, that gave the mean value of macro and
micronutrients assumed by participants. Moreo-
ver, it showed that calcium assumption was not in
line with international recommendations, while

phosphorus assumption was in agreement with
recommended nutrient intakes of European gui-
deline”®. The calcium/phosphorus ratio showed
an insufficient value in comparison to the value
of 1:1 suggested. Furthermore, the dietary assu-
mption of vitamin D is also inadequate. European
guidelines suggest 800-1,000 mg of calcium and
800 IU (10 pg) of vitamin D per day in men and
women over the age of 50 years'®. Recent studies
carried out on older men and on postmenopausal
women, advise that supplementation of calcium
alone may not be enough to reduce fracture risk.
This suggests that additional vitamin D supple-
mentation is required because it is important in
Calcium metabolism. 80-90% of vitamin D co-
mes from cutaneous synthesis thanks to sunlight
exposure, the remaining 10-20% derives from
diet, particularly from food like oily fish and
mushrooms. The rate of bone turnover increases
when the serum level of 25-Hydroxyvitamin D is
lower than 50 nmol/l having an unfavorable effect
on bone tissue in postmenopausal women and in
elderly?. In addition, 4,000-5,000 IU of vitamin
D per day seems to be important also to have a
good performance and to maintain a good level of
strength®. Regarding phosphorus, it is important
to underline that an excessive dietary intake of
phosphorus, induces an imbalance in the cal-
cium-phosphorus relation, altering the endocrine
regulation of calcium homeostasis. This disequi-
librium is detrimental to bone health, because the-
re are regulatory hormones [e.g., fibroblast growth
factor-23 (FGF-23), parathormone PTH] that re-
spond to dietary phosphorus intake. It is important
to underline that both FGF-23 and PTH influence
the renal synthesis and circulating levels of calci-
triol (that is, the active form of vitamin D), but they
work in a reverse manner: FGF-23 inhibits, while
PTH stimulates the calcitriol synthesis®.

Most of the women presented a normal value of
T-score and Z-score both in the lumbar and in the
femoral district, even if their nutritional habits were
not in line with recommendations to guarantee go-
od values of BMD. A direct correlation was shown
between Phosphorus intake and both femoral neck
and whole femoral BMD, however, calcium and
vitamin D assumptions were under the recom-
mended value. This is one of the modifiable risk
factors on which it is possible to work. Suggesting
an adequate amount of micronutrient intake repre-
sents the first step for an effective preventive oste-
oporosis strategy. The right amount of calcium in a
balanced ratio with phosphorus can help to prevent
secondary hyperparathyroidism, bone resorption,
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and fragile bones. At the same time, the increased
assumption of vitamin D can help to modulate cal-
cium metabolism and to improve BMD?.
Moreover, a direct relationship was found
between FFM (%) and the 6MWT, confirming
that greater FFM allows patients to walk a longer
distance in 6 minutes. Having a valid muscle mass
is a prerequisite to obtain an adequate stimulus on
bone tissue and preventing osteoporosis’. At the
same time, a valid muscle mass can reduce the
risk of falls, which represents one of the goals of
PE therapy in osteoporosis. Therefore, strength
and/or power PE in a multi-component program
may be useful to achieve an optimal osteogenic
effect of exercise and to prevent falls*’. Daly et
al’ suggest that bones respond better to dynamic
intermittent rather than static loads when they
are high in magnitude and applied rapidly, when
they are applied in unusual or different loading
directions or patterns. Moreover, if an adequate
load intensity is achieved, bone tissue needs
relatively few loading cycles (repetitions) to in-
crease BMD. According to several studies, to re-
ach bone adaptation, an optimal exercise should
stress, properly, the minimum effective strain
(MES), which is the “set-point” represented by
the typical loads encountered during everyday
activities®’. Indeed, following the principle of
progressive overload, the exercise should exceed
the strain of everyday activities, and it should
progressively increase to induce osteogenic sti-
mulus®. In a multi-component exercise program,
the intensity recommended for weight-bearing
is moderate to vigorous, with a gradual increase
of ground reaction forces (GRF)**'. Marching on
the spot (GRF=1.7 times body weight), then step-
ping exercise at a speed of 120-125 bpm using a
15-cm-high bench (GRF=1.8 times), and lastly,
heel-drops performed on a hard surface (GRF=2.7
times) may represent a low-intensity progression of
weight-bearing exercise for bone health in seden-
tary elderly patients®. The high-intensity exercises,
such as heel drops, are recommended in the last
part of the training progression for patients at low
risk of fracture’. The multi-modal exercise trai-
ning also involves strength and/or power training.
Particularly, lower limb and spinal extensor exerci-
ses are important in fall prevention training*. Mo-
reover, to increase BMD, strength training should
be progressively increased over time, reaching me-
chanical load around 80% to 85% of one repetition
maximum (I-RM)?. Current guidelines suggest
performing strength exercises at 70% of 1-RM, or
at least at moderate intensity, to complete 2-3 sets

of 8-12 repetitions®. Power training represents
another component of exercise able to induce high
strain rates on the bone®. The specific characte-
ristic of fast concentric muscle contractions may
decrease the atrophy of type II fast-twitch muscle
fibers, which are related to the loss in osteoporotic
patients®. To understand how exercise intervention
can be effective in bone protection, it is necessary
to consider the responsiveness of bone to loading.
The typical bone remodeling cycle is slow and
lasts from 3 to 8 months***. Thus, a supervised
exercise program should last at least 6-9 months,
but it is ideally from 12 to 24 months with a fre-
quency >2 sessions a week®?,

Limitations

This observational study has some limitations:
firstly, it represents a preliminary evaluation, and
due to the small number of subjects, the results
may not be definitive and need to be confirmed by
studies on larger samples. Furthermore, the 3 days
food record and IPAQ questionnaires may appear
limited in reliability, measurement error, and re-
sponsiveness, but they represent a simple tool vali-
dated in scientific literature to collect data regarding
nutrient intake and PA in the general population.

Conclusions

In our study, we analyzed the amount of PA, nu-
tritional intake, and BMD in a group of 30 women
involved in sedentary jobs with a median age of 60
years old. The activities practiced in leisure time,
domestic activities, and transport (moderate and
vigorous intensity) practiced by participants were
analyzed to observe if they are enough to guarantee
a reduced onset of osteoporosis. Moreover, even
if the mean value of dietary calcium intake was
insufficient, the phosphorus intake was in line with
the recommendation allowing a good BMD in our
sample. Therefore, the post-menopause years might
be the time when women can benefit more from PE
and a balanced diet to contrast the negative effects
of aging. Therefore, it is a priority to introduce spe-
cific PE protocols and nutritional recommendations
in the healthcare paths of postmenopausal women.

Furthermore, nowadays, very little is known
about the impact of occupation during working li-
fe and osteoporosis. There is probably not a linear
association between PA and fracture risk, but it
will be important to understand how sedentary
work can favor the onset of osteoporosis and how
to counteract this mechanism.
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