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Background: Osteoporosis is a global health problem which is estimated to affect more than 200 million
people worldwide, especially postmenopausal women. It is characterized by decreased bone mineral
density leading to fragility and increased risk of fractures.

Obijective: This study was conducted to explore the consumption of inappropriate foods related to
osteoporosis among a group of Iraqi women.

Patients and methods: A cross sectional study of 140 females aged > 40 years attending polyclinics in
Al-Dora sector in Baghdad city from 18" January to 24" April 2021. The bone mineral density was
measured by portable quantitative calcaneal ultrasound machine (osteosystem) and the bone was assessed
for osteoporosis by T-score. Food frequency questionnaire was used for collecting data related to food
consumption.

Results: Out of the total sample, 74 (52.9%) were found to be osteoporotic. There was a significant
association with high salt and coffee consumption with the occurrence of osteoporosis (77.3% and 83.3%,
respectively, p = 0.001), compared to those who did not consume caffeinated drinks. Participants with
daily consumption of caffeinated drinks had a highly significant association with osteoporosis (21.8% vs
100%, p = 0.001).

Conclusion: Excessive consumption of salty foods and caffeinated beverages appears to exert a negative
effect on bone mineral density and the occurrence of osteoporosis among the studied group of Iraqgi

women.
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Introduction:

Osteoporosis is a common disorder among the older
population characterized by a systemic impairment of
bone mass resulting in fragility and fractures.
Demographic transition in developing countries i.e.
prolonged life expectancy, might increase the
prevalence of geriatric  diseases including
osteoporosis (1, 2, 3). Published work in Irag
documented that osteoporosis in postmenopausal
women was highly prevalent (3, 4). The changes in
the political regime led to the redistribution of wealth
which in turn caused people to consume unhealthy
foods. This might increase the occurrence of
osteoporosis in Irag. This situation was the impetus to
conduct on this study, which aimed at exploring the
consumption of inappropriate foods and its relation to
osteoporosis among the studied group of Iraqgi
women. These selected foods are:

Salty Food: A high salt content is present in processed
foods, canned foods (vegetables and fruits), fast foods
and salt added to the foods each day. The aim is to
consume no more than 2,300 mg of sodium per day,
which is equal to a teaspoon of salt
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(5). Beans (Legumes): While beans contain calcium,
magnesium, fiber and other nutrients, they are also
high in substances called phytates that interfere with
the absorption of calcium (6). Meat: High protein
diets can also cause the body to lose calcium. Meat
protein contains high amounts of sulfur-containing
amino acids. To cope with this influx, the body
dissolves calcium from the bones and releases it into
the blood stream. Red meat should be limited to two
times a week and portions should be kept small (4 to
6 ounces) (7, 8, 9). Fish: Recent studies suggested
that diet rich in polyunsaturated fatty acids (omega 3)
is associated with higher bone mineral density and
decreased bone loss. However, this is still
controversial (10, 11). Wheat Bran: Like beans,
wheat bran contains high levels of phytates which can
prevent the body from absorbing calcium (12).
Caffeine: Coffee, tea and soft drinks (sodas) contain
caffeine, which may decrease calcium absorption and
contribute to bone loss. Drinking more than three
cups of coffee every day (> 300 mg/day) and/or tea
may interfere with calcium absorption and cause bone
loss (13, 14). The caffeine and phosphorous
commonly found in cola and soda drinks may cause
bone loss. Drinking seven or more colas per week is
associated with a reduction in bone mineral density
and increases the risk of fracture (15). Smoking:
cigarette smoking is a reversible risk factor for
osteoporosis. It increases the risk of fractures by
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reducing bone mineral density through alteration the
calciotropic hormones (16).

Patients and methods:

A cross-sectional study was conducted between 18th
January and 15 June 2021. A total of 140 women aged
> 40 year were randomly selected from attendants of
polyclinics in Al-Dora sector in Baghdad to be
included in the study.Weight and height of the
participants were measured to calculate the body
mass index (BMI). The bone mineral density (BMD)
was measured by portable quantitative calcaneal
ultrasound machine (osteosystem) (17) and the bone
was assessed for osteoporosis by T-score (it is a status
of bone mass related to bone mass of a healthy 30
years old female). It was classified as normal (T-score
> -1.0), osteopenia (-2.5< T- score < -1.0) and
osteoporosis (T- score < -2.5) (18). The consumption
of the selected food items were explored by using
food frequency questionnaire. The Chi square test
was used to test the association of consumption of the
selected food items with osteoporosis. The P-value of
<0.05 was considered significant. Pearson's
correlation was used to assess the relationships
between the T- score and participants, age and BMI.

Results:

The SD of age in the study group was 56.6+9.12
years. Their SD of weight was 80.3+15.61 kg, and SD
of height was 160.6+6.56 cm with a SD of BMI of
31.245.61. The SD of T-score was -0.2+3.05 (table
1). The distribution of the study groups according to
dietary and other variables is shown in (table 2). Out
of the total participants, 74 (52.9%) were
osteoporotic. Out of those consuming high salt/day,
68 (77.3%) were osteoporotic compared to 6 (11.5%)
low salt consumers was significantly associated with
osteoporosis (x?= 56.7, d.f = 1, P= 0.001). Of those
consuming legumes 3-4 times /week, 18 (48.6%)
were osteoporotic compared to 56 (54.4%) of those
with low consumption (1-2 times /week) or none,
with no significant association (»?= 0.6, d.f =2, p=
0.7). Out of those consuming wheat bran 20 (57.1%)
were osteoporotic compared to 54 (51.4%) of the non-
consumers with no significant association (x>= 0.3,
d.f=1, P=0.6). Of those consuming red meat almost
daily 19 (46.3%) were osteoporotic compared to 37
(53.6%) of less frequent consumers (2-4 times /week)
and 18 (60%) among non-consumers with no
significant association (x?>= 1.3, d.f =2, P=0.5). Out
of women consuming fish 3-4 times /week 3 (60%)
were osteoporotic compared to 37 (56.9 %) of less
frequent and 34 (48.6%) of non- consumers with no
significant association (»?= 1.1, d.f = 2, P=0.6). Out
of those drinking coffee 55 (83%) were osteoporotic
compared to those not drinking coffee 19 (25.7%),
which was significantly associated (x?= 46.5, d.f.=2,
P=0.001). Of those with low level of drinking of tea
day (< 3 cups /day) 60 (54.5%) were osteoporotic
compared to high level of drinking tea (>3 cups/day)
14 (46.7%) with no significant association (x?= 0.6,
d.f.=1, P= 0.5). Of those consuming caffeinated
drinks almost daily 17 (100%) were osteoporotic

compared to those consuming them 2-4 times /week
45 (66.2%) and those almost not consuming them 12
(21.8%) with a highly significant association (»?=
41.3, d.f= 2, P= 0.001)- (table 3). Age showed a
significant negative correlation with T score, R=-
0.639, p value = 0.001, i.e., T score decreases with
ageing (figure 1). BMI showed a significant positive
correlation with T score, R=0.475, P value 0.001, i.e.,
T score increases with increasing BMI (figure 2).

Pearson R = - 0.639

P=0.001

T score
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Figure 1: Pearson’s correlation between age and T
score for osteoporosis
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Figure 2: Pearson’s correlation between BMI and
T score for osteoporosis

Table 1: Mean and SD of selected variables in the

study group

N= 140 Mean +SD Minimum  Maximum
Ageinyears 56.6 9.12 40 78
Weightinkg 80.3 1561 39 120
Heightincm  160.6 6.56 136 173

BMI 31.2 5.61 15.23 46.14

T score -0.2 3.05 -4.70 5.82
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Table 2: Distribution of study group according to
dietary and other characteristics and their
association with osteoporosis

Table 3: Association between osteoporosis

Osteoporosis

and study group (n=140) factors Total Freq. %
premenopausal 35 1 2.9
postmenopausal 105 73 69.5
Menopause status = df= p=
46.82 1 0.001*
yes 11 8 72.7
Smoking status no 129 26f — 512
w=1.9 1' "~ P=0.17
Low (<2300 mg) 52 6 115
Salt intake/day High (> 2300mg) 88 68 773
w=56.701= P=
N 0.001*
none 26 13 50.0
1-2 times 77 43 558
Legume intake/ week 3-4 times 37 18 48.6
w= 0.6 g'f'z P=07
yes 35 20 571
Wheat bran intake no 105 20} — 514
= 0.341' ~ P=0.56
almost none 30 18 60.0
2-4 times 69 37 536
Meat intake almost daily 41 19 46.3
w=13 ‘2“': P=05
none 70 34 486
1-2 times 65 37 56.9
Fish intake /week 3-4 times 5 3 60.0
w=11 ‘2“': P=0.6
yes 66 55 833
19
Coffee intake/day no L 257
22465 9= P=
¥ 0.001*
<3 cups 110 60 545
Tea intake/day >3 cups 30 c114f — 467
#’=0.6 1' T P=04
almost none 55 12 218
Caffeinated drinks2™4 times 68 45 66.2
intake /week almost daily 17 17 100
df= P=
2—
®=413,7 ) oor

Discussion:

This study revealed that high salt consumption was
significantly associated with osteoporosis which is
consistent with published literature indicating the
negative effect of sodium chloride on bone health (19,
20, and 21). In Iraqg, a trend is developing in the
community to reduce salt intake which in turn may
contribute to a reduction in prevalence of
osteoporosis. The risk of osteoporosis increased with
increasing caffeine consumption through coffee and
caffeinated drinks which is consistent with the result
of a cohort study conducted on postmenopausal
women, which revealed a statistically significant
association between increasing intake of caffeinated
drinks and decreasing BMD (13). Another cross-
sectional study conducted on women aged 65-77
years showed the same result (14). Consumption of
legumes was not significantly associated with
osteoporosis. Until recently there had been no

definitive information indicating that legumes affect
bone density. Studies on ratssuggest that
consumption of legumes has a positive effect on bone
mass (22). there was no statistically significant
association between wheat bran consumption and
osteoporosis, which is consistent with the results of
another study conducted on 237 men and women
aged 40-80 years who were supplemented with wheat
bran fibers and had their BMD measured (12). No
Statistically significant association was detected
between high levels of meat consumption and bone
loss, which is supported by the results of a study from
California which revealed that increasing protein
consumption was beneficial for bone health (23). The
present study found that women consuming low or no
meat were at a higher risk of osteoporosis, whichis in
agreement with the result of an observational study
suggesting that greater dietary protein intake has a
protective effect on bone health (9). The present study
shows that a minimum intake level of fish might
protect against bone loss and osteoporosis, although
not statistically significant. The results of a cross-
sectional study conducted on Chinese men found that
fish consumption was positively significantly
correlated with T score (11). Tea consumption was
not associated with the status of bone mass which is
in agreement with the result of another study which
showed a small effect of tea drinking on bone density
not altering the risk of fractures among the US
postmenopausal women (24). Other authors
documented a contradictory finding that regular tea
drinking may reduce the risk of osteoporotic hip /
femur fractures in middle-aged and elderly men (25).
This difference might be attributed to cultural
differences (time of taking tea in relation to meals, or
with traditions of eating during tea time which might
increase  weight that is protective against
osteoporosis). The present study revealed that
increased (BMI) was positively correlated with bone
density which is consistent with the results of a cross-
sectional study on 649 Qatari women (26), and
another case-control study conducted on lraqi
postmenopausal women(27). The current study
found no statistical association between smoking and
osteoporosis in contradiction to the results of many
studies indicating that smoking is a major risk factor
for low BMD and future fractures (28, 29, and 16).

Conclusion:

Excessive consumption of salty foods and caffeinated
beverages were negatively associated with BMD and
may be determinants of osteoporosis among the
groups of Iragi women studied.
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