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ABSTRACT

Introduction: Complex etiology of osteoporosis include genetic, hormonal, environmental and nutritional
factors. The aim of this study was to examine influence of coffee consumption on bone mineral density
in postmenopausal women with estrogen deficiency in menstrual history.

Methods: This prospective study included 100 postmenopausal women, aged 50-65 years living in
Sarajevo area, with estrogen deficiency in their menstrual history. The controlled clinical trials were con-
ducted. Two groups were formed (based on bone mineral density values). The examination group included
50 women who had osteoporosis, while the control group included 50 women without osteoporosis
(osteopenia, normal bone mineral density). The lumbar spine and proximal femur bone mineral density
was measured by Dual-Energy X-ray Absorptiometry using Hologic QDR-4000 scanner. Coffee drinking
habits were assessed for each subject.

Results: The average daily intake of coffee in women with estrogen deficiency in menstrual history was at
267.6 mlin the examination group and in the control group 111.6 ml. The difference in the average daily
intake of coffee between the two groups was statistically significant (p < 0.001). There was registered
significant correlation between intake of coffee and bone mineral density in examination (p < 0.01) and
in control group (p < 0.05).

Conclusion: This study indicates that coffee consumption is a risk factor for osteoporosis in postmeno-
pausal women, aged 50-65 years living in Sarajevo area, with estrogen deficiency in their menstrual his-
tory. It was shown that the effects of coffee on bone mineral density are dose-dependent.
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INTRODUCTION

The female reproductive system plays a major role

. . By in regulating the acquisition and loss of bone by the
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on bone mineral density (2). The loss of ovarian
function, whether premature or not, lead to an
increased risk of bone mineral loss and developing
of osteoporosis because of the lengthened time of
exposure to reduced estrogen (3).

Osteoporosis has a complex etiology and is con-
sidered as a multifactorial polygenic disease in
which genetic determinants are modulated by hor-
monal, environmental, and nutritional factors (4).
Determination of osteoporosis risk factors related
to habits (lifestyle) is important for both, preven-
tion as well as disease treatment, as these factors
can be modified. Caffeine for years is under discus-
sion, whether has positive whether adverse impact
on health (5). Opinions about impact of coffee
consumption on bone metabolism are still con-
troversial. Study of Hasling C. et al. found that a
coffee intake in excess of 1000 ml could induce an
extra calcium loss of 1.6 mmol calcium/d, whereas
intakes of 1-2 cups of coffee per day would have lit-
tle impact on calcium balance in postmenopausal
osteoporotic women, age 48 to 77 years, with post-
menopausal crush fracture (6). Barger-Lux MJet
Heaney RP analyzed data from 560 calcium balance
studies carried out on women aged from 34.8 to
69.3 years. The authors found a caffeine relation-
ship such that for every 177.5 ml serving of caf-
feine-containing coffee, calcium balance was more
negative by 0.114 mmol/day (4.6 mg/day). There
was no evidence that the putative caffeine effect is
confined to, or is greater among, subjects with low
calcium intakes or those who are older or estro-
gen-deprived (7). Heaney RP found no evidence
that caffeine has any harmful effect on bone sta-
tus or on the calcium economy in individuals who
ingest the currently recommended daily allowances
of calcium (8). Study of Lacerda et al. examining
effects of coffee on bone metabolism of mousses,
indicated that coffee consumption has an effect on
metabolism of calcium (including increased level
of calcium in urine and plasma, decreased bone
mineral density and lower bone volume) (9). Study
of Sakamoto et al haven’t found that coffee stim-
ulates loss of bone tissue in mousses (10). That
intakes of caffeine in amounts >300 mg/d acceler-
ate bone loss at the spine in elderly postmenopausal
women and that women with the genetic variant
of vitamin D receptor appear to be at a greater risk
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for this deleterious effect of caffeine on bone was
indicated in the study of Rapuri PB et al. (11).
Direct negative effects of caffeine on osteoblastic
cells (deleterious effect on the osteoblasts viability)
was suggested in the study of Tsuang YH et al. (12).
Goto et al. have found that plasma concentration
sex hormone-binding globulin (SHBG) that binds
estrogen (lower bioavailability of sex hormones) was
higher in women who consumed four or more cups
than women who did not consume coffee (13). The
results of Wedick NM et al. study do not indicate a
consistent effect of caffeinated coffee consumption
on SHBG in men or women (14).

The data about the effects of coffee on bone are
inconsistent. The aim of this study was to examine
influence of coffee consumption on bone mineral
density in postmenopausal women with estrogen
deficiency in menstrual history.

METHODS

Study design

This prospective study included 100 postmeno-
pausal women, aged 50-65 years living in Sarajevo
area, with estrogen deficiency in their menstrual
history. The controled clinical trials were con-
ducted. Two groups were formed (based on
bone mineral density values, according to the
WHO criteria). The examination group included
50 women who had osteoporosis, while the con-
trol group included 50 women without osteopo-
rosis (osteopenia, normal bone mineral density).
The lumbar spine and proximal femur bone min-
eral density was measured by Dual-Energy X—ray
Absorptiometry using Hologic QDR-4000 scan-
ner. Coffee drinking habits were assessed for each
subject.

The women who met the following criteria were
included in the study: postmenopausal women with
estrogen deficiency in menstrual history (fewer than
30 years menstruation, menopause before age of
45 years), women aged 50-65 years, women who
live in the Sarajevo area, women with osteoporosis,
women without osteoporosis (osteopenia or normal
bone mineral density), women who do not use hor-
mone replacement therapy. The exclusion criteria
were postmenopausal women without estrogen defi-
ciency in menstrual history, women younger than
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50 and older than 65 years, women who do not
live in the Sarajevo area, women who are not post-
menopausal, women who use hormone replacement
therapy, women who have a disease that can cause
osteoporosis, women who use drugs that may cause
0steoporosis.

Statistical analysis

Statistical significance between examination and
control group in intake of coffee was tested by
Student’s t-test. The coefficient of linear correlation
between intake of coffee and bone mineral density
was calculated. P values less than 0.05 was consid-
ered as statistically significant. Data is presented in
graphical and tabular forms.

RESULTS

The average age of women with estrogen deficiency
in their menstrual history in the examination group
was 58.48 years, and in the control group was
57.30 years (Figure 1). There was no statistically
significant differences between these two groups,

t=1.169.

The average daily intake of coffee in women with
estrogen deficiency in menstrual history was
267.6 ml in the examination group and in the
control group 111.6 ml (Figure 2). The difference
in the average daily intake of coffee between the
two groups was statistically significant, t = 8.697;
p<0.001.

The coeflicient of linear correlation between T scores
and the average daily intake of coffee among women
with estrogen deficiency in menstrual history in
the examination group was statistically significant,
r=-0.491; p < 0.01. The coefhicient of linear cor-
relation between T scores (Table 1) and the daily
intake of coffee among women with estrogen defi-
ciency in menstrual history in the control group was
statistically significant, r = - 0.356; p < 0.05.

DISCUSSION

The peak bone mass in the young can be increased
and the rate of bone loss in the elderly possibly be
reduced by dietary manipulation, which would be
important and beneficial in the prevention of oste-
oporosis (15).
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FIGURE 1. The average age of women with estrogen deficiency
in menstrual history t = 1.169; no statistically significant.
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FIGURE 2. The average daily intake of coffee in women with
estrogen deficiency in menstrual history, p < 0.001.

TABLE 1. The coefficient of linear correlation between
T scores and the daily intake of coffee among women with
estrogen deficiency in menstrual history

Parameters Examination group Control group
Coefficient of r=-0.491 r=-0.356
linear correlation p<0.01 p <0.05

Coffee, a beverage used worldwide, includes a
wide array of components that can have potential
implication on health (16). Results of the studies
on influence of coffee consumption on calcium
metabolism, bone mineral density and fracture
risk are contradicting. (6-8, 17-22). Potential of
coffee intake as an osteoporosis risk factor is under
debate (16). Lloyd T. et al. found no association
between dietary caffeine intake and total body or
femoral neck bone density or bone mass and found
no associations between caffeine consumption and
longitudinal changes in total body or femoral neck
bone measurements (with and without statistical
adjustment for calcium intake) (17). In the study
of Choi EJ et al. coffee consumption showed no
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significant association with bone mineral density
of either femoral neck or lumbar spine in Korean
premenopausal women (18). llich JZ et al. found
that caffeine is negatively associated with bone
mineral density of different skeletal sites in elderly
women (19). Hallstrém H. et al. studied the rela-
tion between coffee intake and bone mineral den-
sity, taking into account, genotypes for cytochrome
P450 1A2 (CYP1A2) associated with metabolism of
caffeine. Men consuming 4 cups of coffee or more
per day had 4% lower bone mineral density at the
proximal femur compared with low or non-con-
sumers of coffee. This difference was not present in
women. High consumers of coffee with C/C geno-
type, rapid metabolism of caffeine, had lower bone
mineral density than slow metabolizers (T/T and
C/T genotypes). Calcium intake did not modify
the relation between coffee and bone mineral den-
sity (20). In their study Tavani A. et al. found no
association between hip fractures among women
and consumption of regular or decaffeinated coffee,
tea, and cola (21). Hallstrom H. et al. found that
a high coffee consumption significantly increased
the risk of osteoporotic fractures. The results of the
study indicate that a daily intake of 330 mg of caf-
feine, equivalent to 4 cups (600 ml) of coffee, or
more, may be associated with a modestly increased
risk of osteoporotic fractures, especially in women
with a low intake of calcium (22).

Data from animal studies are also inconsis-
tent (9,10). In animal studies the influence of indi-
vidual constituents of coffee on bone tissue was
examined (23,24). The aim of Folwarczna J. et al.
study was to investigate the effects of trigonelline,
an alkaloid present in coffee, on bone mechanical
properties of rats with normal estrogen level and
estrogen deficiency. Administration of trigonelline
did not affect the bone turnover markers, bone min-
eralization and mechanical properties of the tibial
metaphysis, femoral diaphysis, and femoral neck in
non-ovariectomized rats, but it worsened the min-
eralization and mechanical properties of cancellous
bone in ovariectomized rats (estrogen-deficient
rats) (23). The results of Folwarczna J. et al. study
showed that caffeine has favorably affected on the
skeletal system of ovariectomized rats, slightly inhib-
iting the development of bone changes induced

by estrogen deficiency. Study found no significant
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caffeine effects on the bone in non-ovariectomized
rats (normal estrogen levels) (24).

In this study influence of coffee consumption on
bone mineral density in postmenopausal women,
aged 50-65 years living in Sarajevo area with estro-
gen deficiency in their menstrual history was exam-
ined. The difference in the average daily intake of
coffee between the group of women with osteopo-
rosis and group of women without osteoporosis was
statistically significant (p < 0.001). The coefficient
of linear correlation between T scores and the aver-
age daily intake of coffee was statistically signifi-
cant in both, group of women with osteoporosis
(p < 0.01) and group of women without osteopo-
rosis (p < 0.05). Results of this study showed that
intake of coffee has an impact on bone mineral den-
sity in postmenopausal women, aged 50-65 years
living in the Sarajevo area, with estrogen deficiency
in their menstrual history. The effect of coffee on
bone mineral density was dose-dependent. The
average amount of consumed coffee in women with
osteoporosis was 267.7 ml, and in women without
osteoporosis 116.6 ml.

CONCLUSION

This study indicates that coffee consumption is
a risk factor for osteoporosis in postmenopausal
women, aged 50-65 years living in Sarajevo area,
with estrogen deficiency in their menstrual his-
tory. It was shown that the effects of coffee on bone
mineral density are dose-dependent. Based on the
results of this research, it recommended that daily
consumption of coffee be limited in order to pre-
serve bone health of postmenopausal women with
estrogen deficiency in their menstrual history (the
average amount of consumed coffee in women with-
out osteoporosis was 116.6 ml).
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