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ABSTRACT

Background: To our knowledge, there is no international publication on association of body mass index (BMI) and breast cancer
in the Iraqi Kurdish women. The aims of this study are to identify the correlation of height, weight, and BMI with breast cancer,
as well as, the relationship of BMI with pre- and postmenopausal women with breast cancer among Iraqi Kurds.
Materials and methods: This retrospective case-control study was performed in Sulaimanyah governorate (North of Iraq). Data
were collected on socio-demographic characteristics, anthropometric measures and menopausal status of (454) patients with breast
cancer who were seeking medical attention in Hewa Hematology and Oncology Hospital with collection of same information on
(430) age-matched controls.
Results: There were 454 cases of breast cancer, the mean value of height was 161 ± 6.2 cm compared to controls 159.3 ±
5.1 cm (p < .001), mean weight 68.9 ± 11.8 kg compared to controls 62.1 ± 9.1 kg (p < .001), mean BMI 26.6 ± 4.5 kg/m2

compared to controls 24.5 ± 3.8 kg/m2 (p < .001). There was a significant statistical difference between the height of patients
and controls in both pre-and postmenopausal Kurdish women. The odds ratios for breast cancer development in premenopausal
women with BMI (23-24.9, 25-29.9, and ≥ 30 kg/m2) were (1.4, 1.8, 2.1) (p < .001), respectively. The odds ratios for breast
cancer development in postmenopausal women for same BMI categories were (1.7, 3.2, 4.0) (p < .001), respectively.
Conclusions: Among Iraqi Kurdish women, height, weight, and BMI are associated with increased risk of breast cancer. There
is a positive association between BMI and breast cancer risk for both pre- and postmenopausal women, but the association is
stronger among postmenopausal women.
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1. INTRODUCTION

The breast cancer is the most common cancer in women
worldwide and the commonest cause of cancer death in
women.[1, 2] Body mass index (BMI, weight in kilograms

divided by the square of height in meters) is a marker for gen-
eral adiposity.[3] BMI categorized into Underweight (BMI <
18.5 kg/m2), Normal range (18.5-24.9 kg/m2), Overweight
(25-30 kg/m2), and Obese ( BMI ≥ 30 kg/m2) as defined by
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WHO BMI classification.[4] There is a substantial variation
in the mean body mass index across countries[5, 6] and in
different religions.[7]

Unfortunately, in Iraq there are limited studies and data reg-
istry on breast cancer published internationally. Although,
Iraqi women are considerably different from western women
in their BMI, ethnicity, dietary lifestyle and culture, in our
study we depend on Asian and western published studies on
breast cancer, but this paper can be used as a basic material
for the future studies which will be done in Iraq. To the
best of our knowledge, there is no publication which ana-
lyzes the association of BMI and breast cancer risk among
Iraqi Kurdish population. Some studies were done in Asian
countries such as (China and Japan) and they have observed
that there was a significant positive association of BMI with
breast cancer in postmenopausal women,[8–10] while a meta-
analysis of Korean women showed that a high BMI was
related to a higher incidence rate of breast cancer in both
pre- and postmenopausal women.[11] In the rest of the world
(Europe, USA, Australia, and Africa) many epidemiologi-
cal studies have shown that the obesity is associated with
a significantly elevated breast cancer risk.[12, 13] High BMI,
seems to be associated with increased breast cancer risk in
postmenopausal women[14–17] while it has slightly protective
effect on premenopausal women.[18, 19] Greater BMI is as-
sociated with increased breast cancer risk in both pre- and
postmenopausal African-American women.[20] Regarding
the relation of height and breast cancer, height is positively
associated with risk of breast cancer.[21] There is evidence
that overweight and obesity are associated with poor sur-
vival after breast cancer diagnosis,[22] more advanced stage
of breast cancer at diagnosis in terms of tumor size,[23] a poor
breast cancer prognosis in postmenopausal women,[12] and
poor prognosis for both pre- and postmenopausal women.[24]

The relationship of breast cancer and obesity is related to
high estrogen levels in postmenopausal women resulting
from aromatization of androstenedione and testosterone to
estrone and estradiol in adipose tissue which may activate es-
trogen signaling pathway.[25] However, bioavailable estradiol
is independently related to breast cancer.[26] Recent research
in molecular biology confirmed that obesity promoted can-
cer progression by elevating the serum estrogen level and
Insulin-like growth factor which stimulated cancer progres-
sion through a growth regulatory pathway.[4] To confirm
that the association of obesity with breast cancer is related
to estrogen level, some studies have observed the positive
association of BMI with Estrogen Receptor (ER) positive
breast cancer.[27] The aims of this study are to evaluate the
association between height, weight, and BMI with breast
cancer risk among the Iraqi Kurdish population, and, there-

fore our objective is to clarify the correlation of BMI with
pre- and postmenopausal women with breast cancer.

2. MATERIALS AND METHODS
2.1 Data collection
This retrospective case-control study included (454) Kur-
dish women with histologically confirmed the diagnosis of
breast cancer during 2011-2013, who were aged 20 to 82
years, in Sulaimanyah governorate (North of Iraq). The data
were extracted from cancer registries department of Hewa
Hematology and Oncology Hospital. This Hospital serves
a population of more than 2 million people in Sulaimanyah
governorate. Data were collected regarding age, sex, na-
tionality, menopausal status and anthropometric measures of
(454) incident patients at the time of diagnosis after exclusion
of subjects who were Arabs, cases with missing information
in their medical records, and patients who were taking oral
contraceptive pills. Regarding the controls, a structured ques-
tionnaire was used to obtain data including information on
socio-demographic characteristics, anthropometric measures,
and menopausal status. Interviews were conducted by se-
nior house officer of general surgery to obtain information
after taking oral informed consent from the age-matched
controls, which were selected among patients admitted to
Accident and Emergency Hospital of Sulaimanyah for a wide
spectrum of acute surgical conditions and trauma, without
history of breast cancer and documented cancer in other sites
which may affect the BMI. Their height and weight were
measured by a senior house officer of general surgery who
also completed the questionnaires. In both, cases and con-
trols, women who have stopped menstrual cycles for more
than 6 months without taking hormonal medications were
regarded as post-menopause while peri-menopausal women
were excluded.

2.2 Data analysis
This retrospective case-control analysis was restricted to Kur-
dish women in Iraq, we intended to assess the potential corre-
lation between BMI and breast cancer. The predictor variable
of this study was BMI which was calculated by using a stan-
dard formula: body weight (kg)/height (m2). The statistical
analysis was performed from two professional statisticians
using (SPSS version 22) statistical package. We analyzed the
association between breast cancer and BMI at the beginning,
then the correlation of BMI and breast cancer in pre- and
postmenopausal women, respectively. Qualitative data were
expressed as number and percentage while quantitative data
were expressed as mean ± Standard Deviation (SD). Prob-
ability Value < .05 was regarded as a significant statistical
level. The T -test was used to assess statistical differences
of height, weight, and BMI in studied groups. Based on the
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BMI, women were grouped into 5 categories, in which the
odds ratio was calculated to find risk estimation between
the groups of BMI in both pre- and postmenopausal women
separately. In addition, multiple logistic regression analy-
sis was carried out to estimate odds ratios for developing
breast cancer and 95% confidence intervals of variables. The
second BMI category was used as a reference category.

3. RESULTS

In all, 454 Kurdish women with breast cancer and 430 con-
trols were studied, the overall mean value of height was
161 ± 6.2 cm compared to controls 159.3 ± 5.1 cm (p <
.001), mean weight 68.9 ± 11.8 kg compared to controls
62.1 ± 9.1 kg (p < .001), the mean of BMI in both pre- and
postmenopausal women collectively was 26.6 ± 4.5 kg/m2

compared to controls 24.5 ± 3.8 kg/m2 (p < .001). There is

a significant difference between the mean of patients’ height,
weight, and BMI and the controls.

Table 1 compares height, weight, and BMI of patients with
controls in pre- and postmenopausal women. When the
height mean difference between cases and control subjects
was evaluated, a significant difference was observed indi-
cating that the mean height was higher in both pre- and
postmenopausal cases as compared to controls with (p <
.001, p = .04), respectively.

Further analysis of data was performed, and the results in-
dicated that the BMI has a positive association with both
pre-and postmenopausal breast cancer among Iraqi Kurdish
women. The positive association between BMI and post-
menopausal breast cancer prevalence was stronger (higher
odds ratio) than its association with premenopausal breast
cancer risk (see Table 2, Table 3).

Table 1. Height, weight, and BMI differences between cases and controls
 

 

Items 

Premenopausal  Postmenopausal 

Cases (Mean) 
± SD 

Controls (Mean) 
± SD 

p Value T-test 
Cases (Mean) 
± SD 

Controls 
(Mean) ± SD 

p Value T-test 

Height 161.3 ± 6.1 159.3 ± 5.5 < .001 3.9 160 ± 6.3 159.3 ± 3.9 = .04 2 

Weight 69.1 ± 10.9 62.9 ± 9.3 < .001 7.1 68.6 ± 12.7 60.3 ± 8.4 < .001 6.7 

BMI 26.6 ± 4.5 24.8 ± 4.1 < .001 4.6 26.6 ± 4.7 23.6 ± 2.7 < .001 6.6 

 

Table 2. The Odds Ratios of breast cancer for different BMI categories in premenopausal Kurdish women
 

 

Premenopausal 

BMI Categories Cases No. (%) Controls No. (%) Odds Ratios 95% CI Confidence interval p Value 

< 18.5 1 (0.4) 24 (8.2)   

< .001 

18.5-22.9 53 (21.4) 89 (30.4) 1 Ref.  

23-24.9 35 (14.1) 41 (14) 1.434 0.815-2.522 

25-29.9 107 (43.1) 99 (33.8) 1.815 1.173-2.808 

≥ 30 52 (21) 40 (13.7) 2.183 1.279-3.725 

Total 248 Cases 293 Controls   

 

Table 3. The Odds Ratios of breast cancer for different BMI categories in postmenopausal Kurdish women
 

 

Postmenopausal 

BMI Categories Cases No. (%) Controls No. (%) Odds Ratios 95% CI Confidence interval p Value 

< 18.5 0 (0) 2 (1.5)   

< .001 

18.5-22.9 33 (16) 46 (33.6) 1 Ref.  

23-24.9 48 (23.3) 39 (28.5) 1.716 0.927-3.174 

25-29.9 81 (39.3) 35 (25.5) 3.226 1.775-5.864 

≥ 30 44 (21.4) 15 (10.9) 4.089 1.957-8.545 

Total 206 Cases 137 Controls   

 

Overall, in both pre-and postmenopausal Kurdish women,
breast cancer risk was increased by increasing BMI, but the
risk was more pronounced among postmenopausal than pre-

menopausal women, especially for women with BMI more
than 25 kg/m2 (see Figure 1).
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The result of multiple logistic regression showed that a high
BMI (more than 23 kg/m2) was positively correlated with
risk of breast cancer development in both pre- and post-
menopausal Kurdish women.

Figure 1. Distribution of Odds Ratios and BMI categories
in pre- and postmenopausal breast cancer among Kurdish
women (The first BMI category was used as reference)

4. DISCUSSION
Because of a relative lack of published studies on breast
cancer in Kurdish women, and inconsistent results about the
association between BMI and breast cancer in the world, we
conducted a case-control study to examine this issue. One
of the strengths in this study is that the anthropometric mea-
sures of patients were estimated by trained nurses, while for
controls by senior house officer of general surgery, which
is more meticulous than self-reported measures. Another
strength in this study is that which was done in growing area
of research.

4.1 Height and breast cancer
In our study, we found that there was a significant difference
between height of patients with breast cancer for pre- and
postmenopausal women collectively and recalculated sepa-
rately, with controls, which indicates that increased height
is associated with a higher risk of breast cancer. This is in
accordance with the findings of other studies were done in
Europe, Asia, and Africa in which increasing height was
associated with an increased risk of breast cancer in both
pre- and postmenopausal women.[8, 18, 21] The final height
might be affected by genetic factors, ethnicity, and nutritional
lifestyle during periods of growth. Although, the Kurdish

womens’ height are different from the women in western so-
ciety and Asia. The increased height seems to be universally
associated with increased breast cancer risk. In this paper, the
mean height of patients was 161 cm while the mean height
of Asian women is ranging from 154 cm - 156 cm.[10] We
have observed that there was a relationship between height
and breast cancer irrespective to ethnicity, and genetic fac-
tors. Although, the exact mechanism of this relation is not
fully understood, but the possible explanation is the fact
that energy deprivation in early life decreases mammary tu-
mor rate in animal studies,[8] and adult height may serve as
an indicator of childhood or adolescent nutrition.[8, 12] We
think this relation among Kurdish women could be due to
energy deprivation in childhood and adolescence, because
Kurdish women who were included in this study born from
1931-1993 might be experienced energy deprivation during
period of growth due to economic instability and military
conflicts of subsequent wars in Iraq during this period. In
developing countries, those have the history of energy depri-
vation, during childhood and adolescence, increasing height
has been associated with increased risk of breast cancer.[21]

On the other hand, an earlier growth spurt that might result
from better nutrition, which stimulate growth hormone and
sex steroid,[8] which leads to growing quickly and mature
early.[18] A case-control study demonstrated a link between
increased height in childhood and early age of menarche.[10]

Really, nutritional status and height may be related to early
menarche, but not the sole factor, because our study was
included women who were living during economic crisis, but
menarche in more than half of females in Iraq starts at age
of 10-12 years.[28] Considering postmenopausal women, in
whom osteoporosis may cause a decrease in height while the
higher level of estrogen is protective against osteoporosis
and an established risk factor for breast cancer.[18] Finally,
the height is a risk factor for breast cancer irrespective to
ethnicity, cultural, genetic, and lifestyle factors. The asso-
ciation between height and breast cancer risk is likely to be
a result of a more complex interaction between genetic and
environmental factors.[21]

4.2 Weight and breast cancer
It is well known that the obesity is a risk factor for developing
breast cancer. Changes in the diet of Kurdish women (west-
ernization of diet) such as, increased fast food consumption
and fatty food intake were contributing in rising BMI, which
is a significant risk factor for developing breast cancer. In the
present study, we found that there is a significant difference
between mean body weight of cases and controls. Our results
are similar to the results of studies were conducted through-
out the world.[8, 13–15, 18, 23, 29–31] This phenomenon might be
due to the fact that obesity is associated with insulin resis-
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tance, chronic hyperinsulinemia, increased the bio-activity
of Insulin-Like Growth Factor 1 (IGF1), and decrease IGF-
Binding Protein 1. Insulin was shown to be a growth factor
for breast cancer cells.[8, 15, 18, 23, 29]

In another way, excess body fat was found to be related to a
reduction in sex hormone binding proteins, thereby increas-
ing the bio-activity of circulating estrogen.[15]

4.3 BMI and premenopausal breast cancer
An important finding of our study is that there was a posi-
tive association between BMI and risk of breast cancer in
premenopausal women. Our result is consistent with the re-
sults of studies were done on Korean and African-American
women.[11, 20] In contrast to the present study, studies in Eu-
rope and USA were reported that a high BMI has a protective
effect for breast cancer in premenopausal women.[18, 19] A
BMI of 25 kg/m2 is generally accepted as normal (WHO
2000) was used as the cutoff point in most western studies,
while in some Asian studies a BMI of 23 kg/m2 was used
as the cutoff point, because of mean BMI is different across
the countries. In our study, we were categorized BMI into
5 castes according to both WHO classification and authors’
opinion of Asian studies to estimate odds ratios. In this way,
we have observed that there was an increased odds ratio by in-
creasing BMI in premenopausal women, but the differences
between pre-and postmenopausal women’s odds ratios were
more for women who had BMI more than 25 kg/m2 (see Fig-
ure 1). Hence, BMI of more than 25 kg/m2 is a stronger risk
factor in postmenopausal than premenopausal women and
BMI of more than 23 kg/m2 is a risk factor (odds ratio more
than 1) for breast cancer in both pre-and postmenopausal
Kurdish women, thus it is wise to use a BMI of 23 kg/m2

as cutoff point in Middle-East and Asia. Really, there is a
controversy about the effect of BMI on breast cancer risk
in premenopausal women. Some prospective studies indi-
cated that the overweight in premenopausal women decreases
breast cancer risk due to an increased frequency of anovula-
tory cycles and decrease circulating estrogen,[8, 18, 21] but the
serum estrogen level may not be the only factor explaining
the breast cancer development. One of the limitations in this
study is that we have no supporting data on breast cancer
risk factors assessment among Kurdish women due to scarce
data registry and military conflicts have hampered the studies
on breast cancer, but this relationship could be explained
by the obesity is associated with chronic hyperinsulinemia,
which may also has a mitogenic effects on the breast duc-
tal epithelium, as well as, IGF 1 is also play an important
role for breast cancer development. Percentage of body fat
correlated positively with serum IGF 1 in premenopausal
Japanese women,[8] and hyperinsulinemia may cause breast

cancer development.[15, 23, 28] Furthermore, nutritional factors
may partially explain this association in the form of west-
ernization of diet (fast food), which is more common among
young Kurdish females, while the elderly women are adopted
on the traditional Kurdish diet. On the other hand, the im-
pression of the Iraqi Kurdish physicians who are dealing with
obesity and nutrition is that high carbohydrates ingestion in
the form of sweets is more common among young Kurdish
population than elderly, because type II diabetes is a com-
mon disease in elderly Kurdish people. Carbohydrates could
influence breast cancer risk potentially by affecting insulin
resistance and plasma levels of insulin and glucose.[16] Ex-
cessive intake of processed meat and poultry among young
people in frequent social, national, religious ceremonies and
picnics especially throughout the whole spring and summer
of each year might be another cause. There is a strong asso-
ciation between high consumption of processed meat with
(ER-/PR-) breast cancer and high consumption of poultry
with (ER-/PR+) breast cancer.[17] Another limitation is that
we couldn’t assess the effect of the ethnicity, which also
may play an important role in the potential effect of BMI on
premenopausal breast cancer because high BMI may affect
breast cancer incidence in different complex causal path-
ways.

4.4 BMI and postmenopausal breast cancer
Findings from the present study suggest that for Iraqi Kur-
dish women, a high BMI increase breast cancer risk in post-
menopausal women and a higher BMI has a higher odds
ratio. Our results are consistent with the vast majority of
studies were conducted in the world.[8, 9, 11, 15, 18, 23] Although,
this picture was more homogeneous throughout the world
for postmenopausal women, little studies have been carried
out among Middle-East women. According to our results,
there was a significant association between BMI and breast
cancer risk in postmenopausal women. A number of hypothe-
ses have been proposed to explain this association includ-
ing, increase in breast cancer risk may reflect an increase
in serum concentration of bioactive estradiol,[8, 11, 15, 26] post-
menopausal estrogens are synthesized by peripheral arom-
atization in adipose tissue.[12, 14, 18, 23] Thus, the obesity in-
creases total body aromatization.[31] Furthermore, the BMI
would be strongly associated with risk of estrogen receptor-
positive breast cancer.[15, 27] Another reason for increased
levels of free estrogens in overweight women is the decreased
levels of sex hormone binding globulin (SHBG).[18, 23] In ad-
dition, overweight has been linked with increased insulin
levels, insulin resistance, and increased IGF 1.[8, 14, 18] In
summary, the relation of BMI with postmenopausal breast
cancer is less conflicting and increased BMI is a risk fac-
tor for breast cancer development among postmenopausal
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Kurdish women.

Our results have a clinical implication for achieving a good
dietary program aimed toward body weight reduction in
Kurdish women, which may regard as a measure for breast
cancer prevention. We suggest doing more research on this
topic including assessment of other risk factors, and some
fundamental histopathological variables such as tumor size,

grade, stage, and the effect of BMI on these variables.

5. CONCLUSION
Among the Iraqi Kurdish population, height, weight, and
body mass index are associated with increased breast cancer
risk. There is a positive association between BMI and breast
cancer risk for both pre- and postmenopausal women, but
the association is stronger among postmenopausal women.
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