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ABSTRACT

Background: Throughout the world, over 200 million people experience bones mineral density
loss and approximately 40% of the affected people are women at the postmenopausal period.
Because of the bone mineral losses women are at risk of bone fractures and they are subjected
to medical treatment for long periods, which negatively affects their quality of life.

Objective: This study was conducted for the purpose of determining some risk factors
influencing the bone mineral density of women during the postmenopausal period.

Method: The sample of the descriptive study is composed of 234 women who attended to
the Menopause clinic of Ministry of Health Hospital in Ankara and whose femur neck and
lumbar2-4 vertebra bone mineral density measurements were made. Data were collected by
face to face interview using a data collection form.

Results: In the study, statistically significant differences have been identified between the
duration of menopause, prolongation of the lactation period, receive of hormone replacement
therapy, current health problems and havinga first degree relative diagnosed with osteoporosis
and bone mineral density in femur neck and lumbar vertebrae2-4 (p<0.05).

Conclusion: This research contributes to the literature relevant to the risk factors of
osteoporosis by indicating the adverse affect of prolonged lactation period, early cessation of
hormone replacement treatment and having relatives with osteoporosis after menopause on
bone mineral density of women during the postmenopausal period.

Key Words: Bone mineral density, postmenopausal osteoporosis, risk factors, and
nursing
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OZET

Girig: Diinyada, 200 milyonun tizerinde insan kemik mineral yogunlugu kayb: yasamakta
ve etkilenen Kkisilerin yaklasik olarak %401n1 postmenopozal donemdeki kadinlar
olusturmaktadir. Kemik Mineral yogunlugu kayiplarina bagli ortaya ¢ikan kiriklar sonucu,
kadinlar uzun siire tibbi tedavi almakta ve yasam kaliteleri olumsuz etkilenmektedir.

Amag: Bu ¢alisma postmenopozal donem kadinlarin kemik mineral yogunluklarini etkileyen
bazi risk faktorlerinin belirlenmesi amaciyla yapilmistur.

Yontem: Arastirmanin orneklemini, Saghk Bakanligi Ankara Arastirma ve Egitim
Hastanesinin menopoz poliklinigine bagvuran femur boynu ve lomber 2-4 vertebra kemik
mineral yogunlugu ol¢timleri yapilan 234 kadin olusturmustur. Veri toplama formu yiz yiize
goriisme yontemi kullanilarak arastirmaci tarafindan toplanmistir.

Bulgular: Arastirmada, menopoz siiresi, uzamis laktasyon, hormon replasman tedavisi alma
durumu, genel saglik sorunu yasama ve birinci derece akrabalarinda osteoporoz bulunma
durumu ile femur boyun ve lomber 2-4 vertebra kemik mineral yogunlugu arasindaki fark
istatistiksel olarak énemli bulunmustur (p<0,05).

Sonug: Bu arastirmada, postmenopozal donemdeki kadinlarda uzamis laktasyon dénemi ve
hormon replasman tedavisinin erken birakilmasi gibi faktorler osteoporoz risk faktorii olarak
belirlenerek, litaratiire katkida bulunmaktadir.

Anahtar Kelimeler: Kemik mineral yogunlugu, postmenopozal osteoporoz, risk
faktorleri ve hemsirelik

Introduction

Osteoporosis has recently been recognized as a major public health problem by some
goverments and health care providers. It is also one of the most important health
problem in the postmenopausal stage (1,2). Osteoporosis is the most common clinical
skeletal disorder characterized by low bone mass, microarchitectural disruption, and
increased skeletal fragility (3,4).

There are many risk factors for osteoporosis. In the literature, they are reported as
racial and genetic traits, sex, low body mass index, nutritional pattern, physical acti-
vity status, late menarche, high number of births, prolonged lactation, early menopa-
use, alcohol, tea, smoking and coffee habits, low lifetime calcium intake, vitamin D
deficiency, lifestyle lacking weight bearing exercise, use of some drugs and chronic
diseases (1,2,5,6,7).

The World Health Organisation (WHO) stresses that throughout the world, over 200
million people experience bone mineral density loss and approximately 40% of the
affected people are women at the age of 50 or over. For women over 50, the mortality
rate due to femur neck fractures occurring with losses in bone mineral density is four
times higher than the mortality rate occurrate due to endometrial cancer and is equal
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to that of breast cancer (8). In the United States, one out of four women overs 50 ex-
perience bone mineral loss and accordingly bone fractures occur in over 1.5 million
women (9,10,11,12). Olso, an estimated $18 billion was spent on fractures and $47
million spent on other factors related to osteoporotic events in 2002 (13).

Fractures occurring related to bone mineral losses, women are subjected to medical
treatment for long stages and their independence is restricted with an adverse effect
on their quality of life (10,11,12). Furthermore, they run a higher risk of depression,
which has a negative effect on the productivity of the women. These fractures put a
heavy financial burden on the national economy, as they require long term and ex-
pensive treatment (14).

WHO expects nurses to assume important responsibilities and duties in preventive,
health services in the framework of a multidisciplinary approach. These duties and
responsibilities make it obligatory for nurses to make use of their roles as trainer and
consultant. Therefore, nurses are required to determine the groups of postmenopa-
usal women who are at high risk for bone mineral density loss, to offer training and
counselling services for early diagnosis and prevention of osteoporosis and to play a
part in health training activities throughout the country (7).

Nurses are responsible for promoting community health, preventing disease, disa-
bility and premature death and protecting to health of vulnerable populations. First
step in the prevention of osteoporosis in women should be to make them aware of the
risk factors (15). Therefore nurse need to be aware of the risk factors of osteoporosis
and provide early counseling and prevention strategies (16).

The aim of this study was to determine the risk factors influencing bone mineral den-
sity of postmenopausal women. There fore it may play a role as a guide in planning
and implementation of health services for postmenopausal women.

The study questions addressed in this study were;

1. What is the relationship between level of osteoporosis and the length of time since
menapause?

2. What is the relationship between level of osteoporosis and the receiving hormon
therapy?

3. What is the relationship between level of osteoporosis and the presence of health
problem?

4. What is the relationship between level of osteoporosis and the having first degree
relatives diagnosed with osteoporosis?

5. Does level of osteoporosis by lenght of the lactation period, age of menarche

6. Does level of osteoporosis by the education level, body mass index, skin and hair
colour

7. Does level of osteoporosis by having a relative with hip fracture
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Materials and Methods

For the aim of this study, menaupause department of Ministry of Health Hospital in
Ankara/ Turkey was selected as the study site, the sample size consisted of 234 women
who attended to the Menopause department and whose femur neck and lumbar,_,
vertebra bone mineral density measurements were made between January 18 and May
11, 2002. The sample was restricted to women; attending menopause department in
the last year, measured with DXA technique for bone mineral density of FN (femur
neck) and LV, , (lumbar vertebrae), who did not menstruate for over 12 months due to
physiological or surgical reasons and who agreed to participate to this study.

The authors of this study collected data through using a semi-structured intervi-
ew method. Semi structured interviews involved the preparation of a data collection
form that served as an interview quide. The interview quide consisted of three parts.

1. Demographic Characteristics; age, marital status, education status and addresses,

2. Osteoporosis Risk Factors; BMI, hair and skin colour, daily tea and coffee comsup-
tion (4>cups), smoking and alcohol consumption, chronic diseases, some medica-
tions with known effects on bone metabolism such as corticosteroids, medroxyp-
rogesterone, thyroid hormones, anticonvulsants, aluminum containing antacids,
methotrexate sodium, cholestyramine, obstetrical history such as age at menarche
and menopause, number of live birth, breastfeeding time in years, historuy of
birth control pill use longer than 5 years, menopausal status, use of HRT,

3. DXA results; bone mineral density measurement of femur neck and lumbar ver-
tebrae.

Interviewing and filling in the data collection form took approximately 20 and 30
minutes per women.

Evaluation of bone mineral density

Results of bone mineral density measurements of femur neck and Lumbar, , ver-
tebrae are listed and classified into normal, osteopenia and osteoporosis categories.
Bone mineral density measurements of women were done by using DXA technique
by a specialized expert. Bone mineral density results were compared with the‘t’ score
showing the reference values of healthy population between 20-35 and belonging to
the same race and sex. Obtained results were evaluated according to diagnostic clas-
sification criteria developed by WHO (1998) for osteoporosis. According to the scores
of bone mineral density,

e Less than -1 standard deviation is considered as normal
e SD (standard deviation) between -1 to -2 as osteopenia and

e SD over 2.5 as osteoporosis (8).
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Table 1. Personal and Obstetric Characteristics of Women

Variable Frequency (n:234)t %
Age

44 year and below 16 6.8

45-50 year 44 18.8

Over 51 years 174 74.4

Educational Level

illiterate 53 226
Elementary School 142 60.7
High School 33 14.1
University 6 26

Body Mass Index (kg/m?)

Low (<19,9) 2 09
Normal (20- 24,9) 42 179
High (25-29,9) 76 325
Obesity (>30) 114 48.7

Natural Skin Color

Light 73 312
Brown 113 483
Dark 38 20.5

Natural Hair Color

Blonde 33 14.1
Brown 134 57.2
Black 64 274
Red head 3 13

Age of menarche

10 age and below 37 15.8
11-13 ag 140 59.8
Over 13 age 57 244

Use of oral contraceptive

Yes 49 209

No 185 791

Duration of use oral contraceptive n: 49*

Less than five years 39 79.5

Over five years 10 20.5

Number of child n:219**

None 5 2.3
1-3 62 28.3
4 and up 152 69.4

Duration of breastfeeding n:214***

None 13 6.1
Less than 12 months 97 453
Over 12 months 104

* This question is answered by women who were using oral contraceptive. ** This question is answered by women who have
childbirth ***This question is answered by women who have had breastfeeding of last child
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Data Analysis

In the analysis of the data, SPSS (Statistical Package for Social Science) 10.0 program-
me was used. In the evaluation of the data, percentages, chi square and Pearson chi
square statistical methods were used. Statistical significance was defined as p<0.05.

Ethical Considerations

For this study official and ethical approval from the relevant institutions were obta-
ined. The individuals coming to menopause unit were informed about the aim and
method of the study; they were told that their participation was voluntary, and that
they have the right to withdraw at any point.

Results

Demographic Characteristics:

The study population consisted of Of the 234 respondents to this study, three fourths
(74.4%) were over 50 years of age (mean age, 54+5,7). One sixth (16.7%) had a high
school education or more. Half (48.7%) were obese. Half (48.3%) had Brown skin and
three fifths (57.2%) had Brown hair. Three fifths (59.8%) were between the ages of 11
and 13 when they reached menarche, one fifth (20.9%) use oral contraception and only
one fifth of these (10 out of 49) have used oral contraception for more than five years.
More than two thirds (69.4%) have 4 or more children, and half (48.6%) breastfed their
infants for more than 12 months. Just over half of respondents (55.6%) were married.

Social Characteristics:

Three fourths (75.2%) of respondents entered menopause due to physiological process.
Three fifths (59.0%) had been in menopausal for more than 5 years. Half (49.6%) un-
derwent combined HRT. Of these, nine out of ten (91.3%) started treatment within
5 years of menopause. Half (48.3%) drink coffee. A fourth (23.5%) smoke. Of those
who smoke, nine tenths (87.2%) had been smoking for more than 5 years. Alcoholism
was rare in this sample (0.4%).

Health Characteristics:

Three fifths (57.3%) of respondents reported one or more health problems. Among
women with health problems, two fifths (41.4%) reported rheumatism, a fourth
(27.0%) reported thyroid disease, and a fifth (21.7%) reaported diabetes mellitus. Th-
ree tenths of respondents (29.9%) use medications regularly. Among women who use
medications regularly, almost half (45.7%) use cortisone, two fifths (40.0%) use anta-
cid, a fifth (21.4%) use thyroxin hormone, and a seventh (14.3%) use anticoagulants.
Concerning first degree relatives, a fourth (27.4%) had osteoporosis, an eighth (12.0%)
had hip fracture, and two fifths (38.9%) had kyphosis and decreases muscle mass.
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Osteoporosis

Differences between FN and LV osteoporosis, osteopenia, and normal DXA outcomes
were not statistically significant (X* = 1.1664; df = 2; n.s.). However, more than a
fourth (27.6%) of the DXA outcomes were osteoporotic.

Figure 1 presents the percent more than 5 years lenght of the menopause by level of
osteoporosis. An examination of Figure 1 shows that as the severity of the osteoporo-
sis increases, the likelihood that respondents have been menopausal for more than 5
years also increases dramatically. There was little difference in this pattern between
the Femur Neck and the Lumbar Vertebrae locations for the DXA.

Figure 1. Percent The Length of Time Since Menopause by Level of Osteoporosis

| Femur Neck % >5
80.00 Years

Lumbar Vertebrae
% > 5 Years

60.00 -

&
b
40.00 -
Norlma\ Os(ealpenia Os(eo[:orosis
Bone Loss
Femur Neck Lumbar Vertebrae

Normal 37.40 36.80
Osteopenia 62.60 62.90
Osteoporosis 80.00 78.30
X 26.026 26.568
df 2 2
p .000 .000

Figure 2 presents the percent receiving hormon therapy by level of osteoporosis. An
examination of Figure 2 shows that as the severity of osteopoross increases, the pro-
bability that respondents have not receiving hormon therapy also increases clearly.
There was little difference in this pattern between the Femur Neck and the Lumbar
Vertebrae locations for the DXA.

Figure 3 presents the percent presence of health problems by level of osteoporosis.
An examination of Figure 3 shows that as the severity of the osteoporosis increases,
the likelihood that respondents have been presence of health problem also increases
dramatically. There was little difference in this pattern between the Femur Neck and
the Lumbar Vertebrae locations for the DXA.
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Figure 2. Percent Receiving Hormone Therapy by Level of Osteoporosis
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Figure 3. Percent Presence of Health Problems by Level of Osteoporosis
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Figure 4 presents the percent having first degree relatives diagnosis by level of oste-
oporosis. An examination of Figure 4 shows that as the severity of the osteoporosis
increases, the likelihood that respondents have had first degree relatives diagnosis
increases dramatically. There was little difference in this pattern between the Femur
Neck and the Lumbar Vertebrae locations for the DXA.

Figure 4. Percent having First Degree Relatives Diagnosed with Osteoporosis by Level of Os-
teoporosis
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Normal Osteopenia Osteoporosis
Bone Loss
Femur Neck Lumbar Vertebrae
Normal 10.40 09.40
Osteopenia 32.90 32.90
Osteoporosis 57.40 58.30
)(2 10.109 9.579
df 2 2
p <0.05 <0.05

There was no significant relationship between education status, place of residence,
natural skin and hair colour, body mass index, the habit of smoking, coffee and tea
drinking and alcohol use, age at menarche, number of live birth, use of birth control
pill, having a relative with hip fracture after menopause and FN and LV2-4 bone
mineral densities (P>0.05).

Lenght of lactation was found to be statistically significantly related to LV, , bone mi-
neral density (p<0.05) while it had no significant effect on FN bone mineral density
(p>0.05).

Discussion

In this study, the majority of women whose bone mineral density is in normal ranges
were menopausal for five or less years. Women who develop osteoporosis are mostly
those who were in menopause for five years or longer (p<0.01). No significant relati-
onship was found between the age at which menopause occurs and FN and LV, , bone
mineral density (p>0.05). In the literature, it has been reported that there is a regular

Hemsgirelik Yiiksekokulu Dergisi (2007) 12-25



The Investigation of the Factors Influencing Bone Mineral Density of Postmenopausal Women 21
Postmenopozal Donem Kadinlarin Kemik Mineral Yogunluklarini Etkileyen Risk Faktorlerinin Belirlenmesi

decrease in bone mineral density every year related to the inadequacy of estrogens
hormone (17). In various studies, it has been established that there is a regular loss of
bone mineral density in LV bone each year after menopause (6,18,19).

In the postmenopausal stage, reduction in estrogen hormone levels related to loss of
ovarian function has an adverse effect on bone mineral density. For years, experts
have recommended HT as a first-line therapy to prevent bone loss in postmenopausal
women (11,20,21). Current data indicate that mortality from these events, as well as
overall mortality, is not increased in HT users (9,11). However recent results of the
Women’s Health Initiative (WHI), and the Million Women Study (MWS) indicated
that the use of HT increase the risk of stroke, thromboembolic events, breast cancer
and cholecystitis (9,11).

The American Medical Association Scientific Council reported that efficient use of
HT prevents osteoporosis (22). In the present study, the majority of women who did
not receive HT have osteoporotic bone mineral density in FN and LV, ; this rate is
decreasing in women who are on HT. Moreover, the proportion of women whose
bone mineral density is in normal ranges is higher among those who receive HT
(p<0.05). It has been established in many studies that initiation of HT in premeno-
pausal stage prevents bone mineral density losses substantially (23). In the study of
Biberoglu et al., bone mineral density showed significant increase at the 12" month of
HT treatment in those who receive treatment (24) and this increase was seen at month
24 in the study of Doren and colleagues (25). However, short term use of HT (first
year) may increase the risk of thromboembolic events and long term use (for some
outcomes, such as cholescystitis and breast cancer, risk increases with duration of HT
use. Data support an increased risk of in the first year of use, because may HT users
have a longer course, WHI calculated first-year and overall event rates (11).

However, the cessation’s of HT causes bone mineral losses to develop rapidly. 49.6%
have our samples received HT and 91.3% of these women started treatment within
five years of menopause and 85% of them terminated their treatment within 3 ye-
ars. Ettinger et al. stated that in a random sample of women using postmenopausal
HT, most tried to cease therapy in the 6-8 months (26). Another study reported that
among women who start to receive HT, half discontinue therapy within 1 year (26).
However, the optimal time to start treatment and its duration are still not well defi-
ned today, in spite of the benefit risk profile of the WHI study (25).

In the literature, it has been reported that health problems such as hyper/hypothyro-
idism (dependent on thyroxin treatment), insulin dependent diabetes mellitus, car-
diovascular and nervous system disorders have an adverse effect on bone mineral
density (2,6,27,28). In the present study, the majority of women with health problems
had osteoporotic bone mineral density distribution in FN and LV, , while this rate
fell in women without health problems. In addition, the majority of women whose
bone mineral density was in normal ranges were those without health problems. In
various studies, it has been established that hypothyroidism related to thyroxin tre-
atment, diabetes mellitus related to insulin treatment, rheumatism, health problems
in the cardiovascular and nervous systems are all risk factors for the development of
osteoporosis (19). These findings are in keeping with those of our study.
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At present, genetic investigations demonstrate the presence of some genes determi-
ning the level of bone mineral density. Therefore, women whose first-degree relatives
developed osteoporosis are at serious risk for bone mineral density loss (29). In our
study, more than half of the women with osteoporotic family history has osteoporosis
this rate being lower in women with no family history of osteoporosis. In addition,
FN and LV, , bone mineral density is within normal ranges in women with no family
history of osteoporosis (p<0.05). Various studies have determined that the majority
of postmenopausal women with osteoporosis in the aforementioned bones have first-
degree relatives with osteoporosis (23,30,31). However, in the studies of Kavuncu and
Ofluoglu, bone mineral density of women with osteoporotic family history after me-
nopause was not different than that of the control group (2,29).

In the literature, it has been reported that as the estrogens hormone can be synthesi-
sed in body fat tissues in the postmenopausal stage, low body mass index is a risk fa-
ctor for osteoporosis (1,2,5,6). In the present study, this could not be evaluated as the
rate of women with low body mass index is 0.9%. Yet, while in more than half of the
women whose BMI is at the border of obesity, bone mineral density is osteoporotic,
this rate falls in women with normal BMI. In addition, it is striking that the majority
of the sample is constituted by women whose BMI is at the margin of obesity and that
an important proportion of these women have FN and LV, , bone mineral density at
normal or osteopenic levels (p>0.05). In various studies, it has been demonstrated that
there is no significant difference between the BMI of postmenopausal women who
have osteoporosis and the control group (2,5,6,11,29,32). These results are consistent
with our findings.

In the literature, it has been reported that late menarche causes deficiency of estrogens
hormone in growth stage, having an adverse effect on the development of the skeletal
system (21,33). In the present study, no statistically significant difference in FN and
LV, , bone mineral density was found between women whose menarche was early or
late and whose menarche was at normal age (p>0.05). In the study of Guithrie et al.,
no difference was found between postmenopausal women with early (earlier than 11)
and late menarche (after 14) in terms of FN and LV, , bone mineral density (30).

The need for calcium is increased during lactation because of metabolic changes that
occur during that time. Especially with prolonged lactation, when calcium need is
not met, permanent losses in bone mineral density are seen and cause osteoporosis
after menopause (21,33). In addition, increase in serum prolactin and oxytocin values
in this stage inhibits the release of estrogens and progestogen hormones, which leads
to the decrease in bone mineral density (21). In the present study, it was found that
bone mineral density indicated osteoporosis in women whose lactation stage was 12
months or less while in women who breastfed over 12 months the rate of osteoporosis
decreased in FN (p>0.05) and increased in LV, , (p<0.05). Seeman and Cooper, it has
been reported that lactation lasting longer than 12 months has an adverse effect on
bone mineral density of FN and LV and causes permanent losses in bone mineral
density (21).
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Conclusions and Recommendations
In conclusion, as it has been established that

e Lenght of lactation stage has an adverse effect on bone mineral density

e Menopause stage of over five years, the presence of general health problems, having
relatives in whom osteoporosis develops after menopause are risk factors for osteo-
porosis

e Hormone treatment after menopause prevents decrease in bone mineral density to a
large extent, yet early cessation of treatment has an adverse effect on bone mineral
density

The following recommendations have been made

In the framework of preventive health services, nurses should offer training and
counselling services to the women with risk factors on early diagnosis of osteoporo-
sis and ways of prevention and the risks and benefits of Hormone therapy for women
in the premenopausal stage.

It is also our recommendation that risk factors that were not found to be associated
with bone mineral density such as education status, place of residence, natural colour
of skin and hair, body mass index, the age of menarche, the use of oral contraceptive
pills, the number of live births, the age and cause of menopause, the status of cigaret-
te smoking, alcohol use and coffee consumption, having a relative with hip fracture
after menopause should be investigated with a larger study, even in the framework of
a nation wide project.

Limitations

Nutritional habits and exercise status are risk factors influencing bone mineral den-
sity. These risk factors were not considered in this study, as they required detailed
evaluated after experts were consulted and the literature on the subject was exami-
ned.
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