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SELECTED ANTI-HEALTH BEHAVIOURS AMONG WOMEN WITH
OSTEOPOROSIS
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ABSTRACT

Background. In the prevention of osteoporosis and its treatment, it is important to prevent bone loss by reducing
the occurrence of factors determining human health, which reduce the risk of osteoporosis, such as health behaviors.
Objective. Characteristics of modifiable risk factors predisposing to osteoporosis, such as: low intake of calcium
and vitamin D, in the diet, smoking, coffee and alcohol abuse.

Material and methods. The study involved 400 women aged 50-74 who are suffering from osteoporosis T-score
<-2.5 SD and those who are healthy T-score> -1 SD, living in the Malopolska voivodeship. A questionnaire was
used to conduct the study.

Results. More than half of the respondents with osteoporosis (51%) were drinking coffee several times a day.
In the healthy group, the majority of respondents (77.5%) were drinking coffee once a day. None of the healthy
subjects drank more than two units of alcohol per day, and in the group of patients 2% of respondents declared
consumption of more than two units of alcohol every day. Women with osteoporosis were more likely to smoke
cigarettes and declared more frequent intake of calcium-containing products than healthy women. In the group of
200 examined women suffering from osteoporosis, 26.5% daily consumed milk, and 21.5% included this product
three times a week in their diet. Healthy women did not drink milk every day. One-third (30.5%) of women with
osteoporosis provided the daily recommended dose of calcium by consuming a slice of cheese. None of the healthy
women examined included yellow cheese in daily meals, but only once (22%) or three times (26.5%) a week.
Conclusions. It is important to introduce a health education in order to increase knowledge about the risk factors
of osteoporosis , including the principles of proper nutrition with an emphasis on calcium and vitamin D, intake.
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STRESZCZENIE

Wprowadzenie. W profilaktyce osteoporozy i jej leczenia znaczenie ma zapobieganie utracie masy kostnej
poprzez ograniczenie wystepowania czynnikow determinujacych zdrowie cztowieka, ktore zmniejszaja ryzyko
wystapienia osteoporozy, takich jak zachowania zdrowotne.

Cel badan. Charakterystyka modyfikowalnych czynnikow ryzyka predysponujacych do wystgpienia osteopo-
rozy, takich jak: mata podaz wapnia i witaminy D, w diecie, palenie papierosow, naduzywanie kawy i alkoholu.
Material i metody. Badaniami obj¢to 400 kobiet w wieku 50-74 lata, ktore chorujg na osteoporoze T-score<-2,5
SD oraz te, ktore sg zdrowe T-score>-1 SD, mieszkajagce w wojewddztwie matopolskim. Do przeprowadzenia
badania wykorzystano kwestionariusz ankiety.

Wyniki. Ponad potowa badanych z osteoporoza (51%) pita kawe kilka razy dziennie. Natomiast w grupie zdro-
wych wiekszos¢ ankietowanych (77,5%) pilta kawe raz dziennie. Zadna ze zdrowych badanych nie pita wiecej niz
dwie jednostki alkoholu dziennie, a w grupie chorych 2% ankietowanych deklarowala spozycie ponad dwoch jed-
nostek alkoholu codziennie. Kobiety z osteoporoza czesciej pality papierosy oraz deklarowaly czestsze spozycie
produktow zawierajacych wapn, niz kobiety zdrowe. W grupie 200 badanych kobiet chorujacych na osteoporoze
26,5% codziennie spozywata mleko, a 21,5% uwzglednita ten produkt trzy razy w tygodniu w swoim zywieniu.
Kobiety zdrowe nie pity mleka codziennie. Jedna trzecia (30,5%) kobiet z osteoporoza zapewniata codzienng zale-
cana dawke wapnia poprzez konsumpcje plastra sera zotego. Zadna z badanych kobiet zdrowych nie uwzglednita
sera zoltego w codziennych positkach, a jedynie raz (22%) lub trzy razy (26,5%) w tygodniu.
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Whioski. [stotnym jest wprowadzenie edukacji zdrowotnej z zakresu czynnikow ryzyka osteoporozy, ze szcze-
g6lnym uwzglednieniem prawidlowego zywienia z naciskiem na spozycie wapnia i witaminy D3.

Stowa kluczowe: osteoporoza, zachowania antyzdrowotne, czynniki ryzyka, wapn, witamina D, dieta

INTRODUCTION

Osteoporosis (OP - osteoarthritis) as a chronic
metabolic disease of the skeletal system, characterized
by, as defined in 1993, the so-called Concensus
Development Conference of the World Health
Organization, reduced mineral density and disturbances
in microarchitecture of bone tissue, consequently leads
to an increased risk of fractures and a deterioration of the
quality of life [2, 8, 9].

The etiopathogenesis of osteoporosis, which
according to WHO is a socio-civilization disease, is not
yet fully known, which indicates its complex character
[11]. Taking into account all risk factors for osteoporosis
in the diagnosis, the occurrence of low-energy fracture
may be rejected. On the basis of epidemiological
studies, groups of factors predisposing to osteoporosis
were distinguished, including such components as:
demographic and genetic, environmental, procreative
status, diet, psychoactive substances, long-term
medicine treatment, co-morbidities, surgical operations
and previous low energy fractures [5].

A diet low in calcium and vitamin D,, high
consumption of caffeine and the use of psychoactive
substances affect the loss of bone mass. Smoking is
a serious predisposing factor for osteoporosis. The
risk of developing osteoporosis in women increases
menopause, which causes many changes in the body:.

Natural menopause and menopause resulting from
a surgical operation cause a decrease and, consequently,
complete cessation of estrogen production. As a result of
estrogen deficiency, there is a decrease in the absorption
of calcium in the gastrointestinal tract, and as a result,
a reduction in bone mass. In postmenopausal women,
within 5-7 years, up to 20% decrease in bone loss
may occur. Another factor that reduces the absorption
of calcium from the gastrointestinal tract is also the
lowering of the level of receptors for vitamin D, in the
target organs [5, 18]. One of the factors determining the
occurrence of osteoporosis is an incorrect diet [19].

The aim of the study was to characterize modifiable
risk factors predisposing to osteoporosis, such as low
supply of calcium and vitamin D, in the diet, smoking,
coffee and alcohol abuse.

MATERIAL AND METHODS

The study included 400 women aged 50 to 74 years
in Malopolska Medical Center in Krakow. Two groups of
200 women were distinguished among the respondents.
Group I consisted of patients diagnosed with osteoporosis

[T-score <-2.5 SD]. Age in the group of patients was on
average 64.11 £ 7.06 years. Group II included healthy
people who did not develop osteoporosis [ T-score>-1 SD].
The average age of healthy women was 62.79 +7.75 years.
All healthy women lived in towns over 70,000. residents.
In the group of patients, the place of residence was varied,
although the majority (73%) were still residents of cities
over 70,000. residents. In connection with the above, 14%
of the remaining subjects with osteoporosis were women
living in the village, 9% in a small town and 5% in the city
up to 70,000. residents. Most women with osteoporosis
had secondary education (32%). In the group of patients,
19% of respondents completed the primary education,
while 22% of women had basic vocational education.
Almost one third of the patients (27%) graduated from
university. Education among healthy women was as
follows: 57% had completed primary schools, 24% high
schools and 19% had higher education. Among women,
a voluntary, anonymous questionnaire was conducted,
which concerned the diet and the use of psychoactive
substances.

RESULTS

Surveyed with osteoporosis declared more frequent
intake of calcium-containing products than healthy women.
Among women suffering from osteoporosis, 26.5% daily
consumed milk, and 21.5% included this product three
times a week in the diet (statistically significant). Over
90% of healthy subjects did not include buttermilk, bonny
clabber and cocoa in their diet (statistically significant).
One third (30.5%) of women with osteoporosis provided
the daily recommended dose of calcium by consuming
a slice of cheese (statistically significant).

Among the respondents with osteoporosis, 42%
daily varied their diet with yogurts, while healthy
women less often chose this product (28%) (statistically
significant). In both groups, the most preferred source
of calcium was skinny cottage cheese and eggs. The
subjects, in both groups, included eggs in the diet
three times a week (50% WO, 67% HW) (statistically
significant). Among the respondents of both groups,
there was an increase in the consumption of whole-
wheat bread, with a significant dominance in the group
of healthy women (99%) (statistically significant).

Almost all healthy respondents (99%) consumed
fresh fruit every day, and in the group of patients 62%
consumed fruit once a day (statistically significant).
In the weekly diet, the examined included green
vegetables (59.5% HW, 51% WO) (statistically
significant) (Table 1).
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Table 1. Characteristics of current consumption of calcium-containing products: milk, dairy, fruit and vegetables,

bread and poultry
Women Wit.h Control group Chi? Df Poval
Products containing Calcium osteoporosis (HW) ! “value
(WO)
N % N %
milk 220 ml daily 53 26.5 0 0
3-1 times a week 52 26 32 16
several times a month 28 14 71 355 | 169.44 3 p<0.0001%***
at all 67 33.5 97 48.5
buttermilk 220 ml |daily 13 6.5 0 0
3-1 times a week 16 8 3 1.5
several times a month 25 12.5 8 4 45.18] 3 p<0.0001%**
at all 146 73 189 94.5
bonny clabber daily 24 12 0 0
220ml 3 - 1 times a week 17 8.5 0 0
less frequently 52 26 21 10.5 77531 3 p<0.0001%**
at all 107 53.5 179 89.5
cocoa 220ml daily 1 0.5 0 0
3-1 times a week 25 12.5 0 0
less frequently 25 12.5 11 5.5 4245 3 p<0.0001***
at all 149 74.5 189 94.5
slice of yellow daily 61 30.5 0 0
cheese 3 times a week 77 38.5 53 26.5
once a week 32 16 44 22
less frequently 13 6.5 71 35.5 116.361 4 p<0.0001**
at all 17 8.5 32 16
yoghurt 100 ml daily 84 42 24 12
3 times a week 51 25.5 42 21
less frequently 14 7 104 52 122.64| 4 p<0.0001%**
at all 35 17.5 30 15
skinny cottage daily 72 36 0 0
cheese 100 g 3 times a week 46 23 94 47
once a week 32 16 54 27
less frequently 4 2 22 11 112.85| 4 p<0.0001 %
at all 46 23 30 15
egg 1 pe. 3 times a week 102 51 134 67
once a week 68 34 62 31
less frequently 11 5.5 4 2 4122 3 p<0.0001%**
at all 19 9.5 0 0
1k soup 3-1 times a week 9 4.5 0 0
less frequently 16 8 4 2 2485 2 p<0.00071 %
at all 175 87.5 196 98
cornflakes 3-1 times a week 10 5 3 1.5
less frequently 11 6 11 5.5 2246| 2 p<0.0001%*:*
at all 178 89 186 93
slice of wholemeal |daily 65 32.5 70 35
bread 3 times a week 75 37.5 128 64
once a week 15 7.5 0 0 68.38| 3 p<0.0001%**
less frequently, at all 45 22.5 2 1
dried fruits 3-1 times a week 24 12 10 5
less frequently 82 41 10 5
at all 94 47 180 90 103.13] 2 p<0.0001***
fresh fruits daily 124 62 198 99
3-1 times a week 74 37 2 1 87.27| 2 p<0.0001*%**
green vegetable daily 102 51 119 59.5
3 times a week 80 40 49 24.5
once a week 11 5.5 30 15 22.56| 3 p<0.0001***
nuts 3-1 times a week 13 6.5 0 0
less frequently 123 61.5 18 9 165.05| 2 p<0.0001**
at all 64 32 182 91
poultry daily 2 1 44 22
3 times a week 128 64 126 63 61.74| 3 p<0.0001 %%
once a week 53 26.5 30 15

*p<0.05- significant effect, **p<0.01- highly significant effect, ***p<0.001- extremely significant effect, Chi*> — nonparametric test,
Df — degrees of freedom, bold - statistically significant
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Most often, women with osteoporosis chose fish
once a week: sardines (12.5%), mackerel (48%).
Salmon consumption was declared several times
a month by 24% of women with osteoporosis, and by
20% of healthy respondents once a week. Two-thirds

of women with osteoporosis alternately used butter
and margarine in a weekly diet. On the other hand, the
remainding part of the respondents do not opt for these
products (statistically significant) (Table 2).

Table 2. Characteristics of consumption of products containing vitamin D,: selected fish, liver, butter and margarine

Women with Control grou 2
Products containing osteoporosis (Hvég) P Chi bf P-value
vitamin D, (WO)
% N %
salmon once a week 7 3.5 40 20
. p<0.0001***
several times a month 48 24 36 18 39.09 5
less frequently 8 4 16 8
at all 127 63.5 108 54
sardines once a week 25 12.5 10 5
several times a month 16 8 36 18 p<0.0001***
105.57 5
less frequently 3 1.5 72 36
at all 146 73 82 41
mackerel once a week 96 48 68 34
several times a month 39 19.5 30 15 p<0.0001***
71.39 5
less frequently 1 0.5 56 28
at all 52 26 46 23
herring once a week 14 7 10 5
several times a month 35 17.5 28 14 p<0.0001***
65.43 5
once a month 12 21 10.5
less frequently 4 2 59 29.5
at all 134 67 82 41
tuna once a week 28 14 12 6
several times a month 30 15 28 14
73.72 5 p<0.0001***
less frequently 7 3.5 72 36
at all 128 64 80 40
liver several times a month 34 17 0 0
less frequently 41 20.5 12 6 83.71 5 p<0.0001***
at all 110 55 186 93
margarine daily 72 36 56 28
3 times a week 50 25 18 9
. 53.91 5 p<0.0001%*%**
several times a month 0 0 30 15
at all 74 37 96 48
butter daily 70 35 83 41.5
3 times a week 55 275 16 3 p<0.0001***
- 52.02 5
several times a month 4 2 30 15
at all 62 31 71 35.5

*p<0.05- significant effect, **p<0.01- highly significant effect, ***p<0.001- extremely significant effect, Chi2 — nonparametric test,
Df — degrees of freedom, bold - statistically significant

Among the surveyed women with osteoporosis,
more than half consumed coffee several times
a day. Coffee was drunk once a day by 38.5% of the

respondents. The control group had significantly lower

coffee consumption (Table 3).
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Table 3. Characteristics of selected anti-health behaviors conducive to osteoporosis: consumption of coffee and alcohol,

smoking cigarettes, slimming treatments

Anti-health behaviors conducive to Women with Control group (HW)
osteoporosis osteoporosis (WO) Chi? Df P-value
Coftee consumption N % N %
Several times a day 102 51 30 15 66.70 3 | p<0.0001%%*
Once a day 77 38.5 155 77.5
Less frequently 4 2 2 1
Atall 17 8.5 13 6.5
Alcohol consumption N % N %
Yes 2 B 0 0 4.04 1 p=0.0444%*
No 196 98 200 100
Smoking N % N %
Yes 75 37.5 7 3.5 196.31 3 <0.0001%+*
Yes, occasionally 15 7.5 0 0 ’ p=t.
Smoked in the past 39 19.5 16 8
No 71 355 177 88.5
Smokers nearby N % N % 0.50 1 p=0.4799
Yes 117 58.5 110 55
No 83 41.5 90 45
Slimming treatments N % N %
Yos 17 35 ] 2 3.46 1 p=0.0630
No 183 91.5 192 96

*p<0.05- significant effect, **p<0.01- highly significant effect, ***p<0.001- extremely significant effect, Chi’> — nonparametric test,

Df — degrees of freedom, bold - statistically significant

The vast majority, 88.5% of healthy respondents,
did not smoke cigarettes, while among women with
osteoporosis nearly 40% of the respondents smoked
cigarettes regularly. Less than 10% of women with
osteoporosis declared using slimming treatments
several times, and in the healthy group only 4% of
respondents declared it.

DISCUSSION

The indication of factors predisposing to reduction
of bone mineral density, as well as the analysis of
selected modifiable risk factors for osteoporosis,
contribute to the improvement of the quality of life of
patients with osteoporosis and to improvement of the
prophylaxis of this disease.

Nutritional behaviors are one of the main modifiable
factors that determine the correct bone mineral value,
affecting the peak bone mass. Sidor et al. [16] in
a study conducted in a group of women aged 20-30
years, showed that the vast majority of respondents
(89%) declared lower energy value of the diet than
the due energy demand at this age. Proper nutrition
is a basic element in the prevention of osteoporosis in

women in the perimenopausal period. The analysis of
nutritional recommendations in the field of osteoporosis
prophylaxis developed by Platta [14] shows that the
body should be provided with all necessary nutrients
that have an impact on bone structure and bone mineral
state. Prevention of osteoporosis is associated with
supplementation with calcium, vitamin D, magnesium
and other mineral components Nutrient deficiency is
related to, among others, the syndrome of impaired
absorption and abnormal digestion, phases of rapid
growth, pregnancy, breastfeeding period, immobility
period. According to Shea et al. [15], it also has a place
during dietary restrictions during slimming treatments,
in a vegetarian diet, anti-atherosclerotic diet or in
parenteral nutrition. The authors pay attention to
rational nutrition, especially at the age of 50-55, where
the proportion of calcium to phosphorus should be in
the ratio of 1:1.

This paper shows that the current consumption
of products containing calcium, especially milk and
its products, was higher in the group of women with
osteoporosis, although not sufficient in relation to
the standards recommended by the Institute of Food
and Nutrition in Warsaw [20]. It should be noted
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that women with osteoporosis declared a change in
diet after diagnosing the disease. Wawrzyniak et al.
[17] conducted research among 100 women, aged
51-70. The authors showed that only 8% of women
with osteoporosis changed the diet after diagnosis,
increasing the amount of dairy products in it. Also
Ciesielczuk et al. [2] studied a group of 150 randomly
selected people over 50 years of age. The majority
of respondents 60.7% had osteoporosis. The authors
noticed that diagnosed women were more aware of
the risk of osteoporosis. The respondents knew that
consuming dairy products has a positive effect on bone
mineral density.

In own research, as in the assessment of anti-health
behaviors among women with osteoporosis carried out
by Medrela-Kuder [13], it was shown that the majority
of respondents did not know products rich in calcium.

In the diet, healthy women did not take into
account the consumption of milk every day, while
almost one third of the patients with osteoporosis daily
drank a glass of milk. Also sick women more often
chose products such as buttermilk, bonny clabber or
cocoa, thus providing the right amount of calcium.

In this study, we tried to assess whether the subjects
ensure the recommended daily norm by the Food and
Nutrition Institute (IZZ) in Warsaw in addition to
other calcium-rich products, by using a slice of cheese
[20]. None of the healthy women included cheese in
their daily meals; only once or three times a week. In
contrast, one-third of respondents with osteoporosis
consumed this product daily.

In our study, consumption of ripening cheeses
(yellow cheeses) was found among women with
osteoporosis atthe level ofthe daily normrecommended
by the Institute of Food and Nutrition in Warsaw in
addition to other products rich in calcium [20]. It
should be noted that these cheeses are, however, rich
in fats limiting the absorption of calcium and it is not
advisable to consume them in larger quantities.

Asignificant source of calcium are fresh green leafy
vegetables and fruits. Our own studies also included
the intake of these vegetables and fruits. In the control
group, the vast majority of respondents (99%) daily
included fresh fruit in their diet. Among the ill women,
the consumption of fresh fruit was lower (60%) than
in the healthy group.

Another source of calcium is poultry meat.
According to own research, poultry is consumed in
both groups, usually three times a week (almost 65%
of respondents). The osteoporotic subjects aimed
to regularly choose dairy products and vegetables
and fruits, thanks to which they followed the dietary
recommendations for the prevention of osteoporosis.

In ourresearch, it has been noticed that the inclusion
of products such as margarine or powdered milk once
a week in the diet, and the use of butter or margarine

for bread once in a while, is insufficient to provide an
adequate level of vitamin D, (both groups). Therefore,
supplements of this vitamin should be taken.

Dawson-Huges et al. [4] in addition to studying the
effect of calcium on bone mineral density, analyzed the
effectof vitamin D, on the development of osteoporosis.
The authors’ research shows that vitamin D, increases
the absorption of calcium from the gastrointestinal
tract, reduces the concentration of parathyroid
hormone in the blood and increases the bone mineral
density. Also Lips et al. [12] on the basis of the review
of the work that concerned the supplementation with
vitamin D, found that its administration together with
calcium brings great effects in the elderly, who have
been shown to be deficient in vitamin D, and have too
little calcium supply.

Another aspect was anti-health habits, which
include the use of psychoactive substances such
as: nicotine, alcohol and caffeine. According to
Jutberger [10], the impact of tobacco on bone is
multi-dimensional. It causes a reduction in BMI, it
directly affects bone cells by exposure to cadmium,
shortens estrogen survival time and increases their
excretion. In addition, it dysregulates thyroid and
parathyroid glands, stimulates the adrenal cortex to
ACTH secretion (adrenocorticotropin), increases
blood cortisol level and, most importantly, smoking
significantly increases the risk of major osteoporotic
fractures, including fractures of the proximal femur.

In our study, it was shown that the majority
of healthy women, 89%, did not smoke in the past.
Patients with osteoporosis who have smoked in the
past or are doing it now are exposed to one of the
factors that reduce bone mass. It should be noted that
in order to reduce the negative effects of cadmium
contained in cigarettes, first of all, do not smoke and
avoid being around smokers.

In the American fifteen-year observation of BMD
values by Cauley et al. [1], in the large-scale study of
SOF (The Study of Osteoporotic Fractures), smoking
and glucocorticosteroid therapy were considered the
biggest threat to reduce bone mineral density.

According to Gallagher et al. [6], eating
crustaceans from the New England coast or the Great
Lakes, whose waters have a high concentration of
cadmium should be reduced or even avoided.

Alcohol, alongside nicotine, is a serious threat
to the proper functioning of the body. In excessive
amounts it can contribute to the inhibition of bone
and cartilage production due to the negative calcium
balance. In this study, all women surveyed stated
alcohol abstinence.

Another risk factor for osteoporosis, in addition to
alcohol abuse and smoking, is excessive consumption of
caffeine, especially in coffee, but also in tea, chocolate,
cocoa, cola beverages and energy drinks. Hallstrom et
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