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ABSTRACT
Following postmenopausal women obesity there are changes in values of different parameters like triglyceride, high
sensitive C-reactive protein (hs-CRP) and anthropometric measurement (body mass index (BMI), waist hip ratio (WHR),
waist height ratio (WHtR) and neck circumference (NC)). So, this study was designed to observe the pattern of parameters
in postmenopausal obesity in Iraqi women. Fifty female patients suffering from obesity disease with mean age (54.68 ±
0.89) were taken during attended the consulting clinic in: Al- Kindy Teaching Hospital and Obesity Research and
Treatment unit Al-Kindy College of Medicine/University of Baghdad. According to level of hs-CRP the women were
divided into: (17 women with hs-CRP> 6mg/l), (13women with hs-CRP 3 -6mg/l) and (20women with hs- CRP <3mg/l),
also the same women were divided according to BMI into: (8 women with BMI>50), (9 women with BMI 41-49) and
(33women with BMI 30-40). The results showed, that the TGs (pre-prandial and postprandial), and anthropometric
measurement were significantly (p≤ 0.05)   increased in (17 women with hs-CRP> 6mg/l), while in (13women with hs-
CRP 3 -6mg/l) and (20women with hs- CRP <3mg/l) were decreased. Also the results revealed that, TGs, hs-CRP and
anthropometric measurement were significantly (p≤ 0.05)   increased   in (8 women with BMI>50) as compared with (9
women with BMI 41-49) and (33women with BMI 30-40) respectively. It was concluded that, hs-CRP and (BMI), are a
features of postmenopausal women obesity.

KEY WORDS: hs-CRP, (BMI), Obesity, WHR, Postmenopausal.

INTRODUCTION
Obesity represents one of the great modern health
challenge defined as an excessive fat accumulation in
adipose tissue, to the extent that health may be impaired.
The underlying cause is the undesirable positive energy
balance and weight gain. However, obese individuals
differ in the amount of excess fat that they store, and in
regional distribution of that fat within the body. The
distribution of fat induced by weight gain affect the risks
associated with obesity and kinds of disease that result [1, 2]

Obesity is a state of extreme fatness and is classified as a
body mass index of greater than or equal to (30) with the
highest class of obesity having a BMI equal or greater than
(40) in adults [3]. The BMI is defined as measure of adult's
weight (body mass) relative to height, used to assess the
extent of weight deficit or excess where height and weight
have been measured. BMI is the weight in kilograms
divided by the square of the height in meters[4].Central
type of obesity is linked to the shape of an apple: the
shoulders, face, arms, neck, chest and upper portion of the
abdomen are bloated. The stomach gives appearance, so
also the arms, shoulders, and breasts. The lower portion of
the body, hips, thighs, and legs are thinner in comparison
with upper part. In these persons, the vital organs affected
will be mostly the heart, liver, kidneys and lunges
[5].Central obesity is also associated with increased
production of cholesterol, primarily in the form of low-
density lipoprotein, leading to increased incidence of
atherosclerotic cardiovascular disease and gallstones[6].

Persons with peripheral type of obesity have extra flesh in
their lower parts. This type is found in males and females,
but more common among females, the flesh is flabby in
the abdomen, thighs, buttocks, and legs. The face and neck
mostly give a normal appearance. Peripheral type of
obesity is a major risk for the uterus, intestine, kidneys,
bladder, and bowls are the mostly affected, but the
function of these organs sometimes has a direct effect on
the heart[7]. A mixed central-peripheral phenotype is
characterizes by an overall increase in fat accumulation,
severely obese women and men (BMI>40 Kg/m2) may
both present with this phenotype [8].
C-reactive protein (CRP) is the prototype a cute – phase
protein primary synthesized in the liver and its release is
stimulated by interleukin 6(1L-6) and other pro-
inflammatory including increased activation of leucocytes
and associated changes in inflammatory cytokine
production[9].C-reactive protein has a normal concentration
of less than 2mg \L in healthy -individuals. In the presence
of infections or illness such as sepsis or rheumatoid
arthritis the level of CRP increase sharply in the first 6-8
hours and can reach peak levels approaching 300mg\L
after approximately 48 hours[10] plasma half-life of CRP is
quite short at about 19 hours[11], plasma half-life and
fractional clearance rates of CRP are nearly constant in
normal subject, as well as in patients with infections,
inflammatory and neoplastic conditions. It has been found
that CRP concentration are actually relatively constant in
an individual, both with regard to time of day, and over
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days and months, even over months to years[10]. The
clinical significance of CRP is not gender- specific.
However; women appear to have higher plasma CRP
levels than men do. Inflammation plays a role in the
development of atherosclerosis and coronary heart disease
[12]. As adipose is a major secretory organ for
proinflammatory cytokines, obesity is consider to be a
state of low-level inflammation. The relationship between
obesity and inflammation is, in part, reflected by its close
relationship with plasma concentration of CRP a sensitive
marker for a cute –phase systemic inflammation. Studies
show that elevated serum high – sensitivity (hs- CRP)
concentrations are a significant predictor for incidence of
the metabolic syndrome [13] , and type2 diabetes[14]. Hs-
CRP has also been linked with coronary heart disease. Hs-
CRP not only may be a marker of low grade chronic
systemic inflammation but also may be directly involved
in atherosclerosis. It can amplify the anti-inflammatory
response through complement activation, tissue damage,
and activation of endothelial cells[15].

MATERIALS & METHODS
Patients
Fifty female patients with obesity disease were randomly
chosen from people attended the consulting clinic of Al-
Kindy Teaching Hospital and Obesity Research and
Treatment Unit of Al-Kindy College of Medicine /
University of Baghdad. The diagnosed of patients as
having obesity were based on the history, anthropometric
measurements and clinical examination. Measurement of
anthropometric variables in all participants was done
according to standard methods[16].
Collection of blood samples
Blood samples were collected from each patient on the
following basis: Fasting test (10-14 h before breakfast),
two hours postprandial sample (with standardized
breakfast) and four hours postprandial sample. In each
stage, ten milliliters of venous blood were withdrawn from
each obese patient .The samples were dropped into clean
disposable tubes, left at room temperature for 15 minutes
for clot formation and then centrifuged for 10 minutes at
3000 run per minute. The serum was separated and
Triglyceride was measured by used (kit Randox England)

and High sensitive C-reactive protein by (Linear Spain
kit).
Statistical Analysis
The Statistical Analysis System-SAS (2010) was used to
detect difference factors in study parameters (applied of
completely randomized design-CRD). Duncan's test [17]

was used to find the difference factors in study parameters.

RESULTS
High Sensitive C - reactive protein
In the present study table (1) showed that, the very high
level of hs-CRP (8.19 ±0.19 mg/l) was found in 17 obese
postmenopausal women (hs-CRP >6 group). The
moderately increase level of hs-CRP (4.43±0.21 mg/l) was
found in 13 obese postmenopausal women (hs-CRP 3-6
group), While, the mild levels of hs-CRP (1.63 ±0.13
mg/l) was found in 20 obese postmenopausal women (hs-
CRP <3 group). From the same table a significant
difference (P<0.05) was found between the level of TG
(178.18±5.66 mg/dl) in (hs-CRP >6 group) and the levels
of TG (115.38±5.29 mg/dl) in (hs-CRP 3-6) and
(92.60±2.19 mg/dl) in (hs-CRP <3 groups). Moreover, the
current study showed that the significant elevation of TG-
2h (235.18±17.90 mg/dl) and TG-4h (337.74±38.35
mg/dl) in (hs-CRP >6 group) as compared with the levels
of TG-2h (147.62±5.1 mg/dl) and TG-4h (198.46±6.97
mg/dl) in (hs-CRP 3-6 ) and TG-2h (120.10±4.97 mg/dl)
and TG-4h (152.45±3.91 mg/dl) in (hs-CRP <3 groups)
respectively. Also table (1) showed a significant difference
(p<0.05) in the mean BMI of severe hs-CRP (50.02± 1.99
kg/m2) as compared to mild hs-CRP (32. 91 ± 0.33
kg/m2) and moderate hs-CRP (36.37±0.36 kg/m2), While
there is no significant differences (p>0.05) for the same
parameter between moderate and mild hs-CRP groups. A
significant differences (p<0.05) between the WHR in
severe hs-CRP group (1.26± 0.63), mild (0.86 ± 0.02) and
moderate (0.97 ± 0.036) of hs- CRP groups. The results of
WHtR showed that a significant difference (p<0.05), in the
means of WHtR of mild hs-CRP (0.63± 0.02), moderate
hs-CRP (0.72 ± 0.02) and severe hs-CRP groups (0.86 ±
0.35).A significant differences (p<0.05) among the mean
of NC of mild hs-CRP (36.95 ± 0.17cm), moderate hs-
CRP (39.0.7± 0.39) and severe hs-CRP (42.30± 0.32cm)

.
TABLE 1: Comparison of different parameters in Hs-CRP groups in obese postmenopausal women (Mean ± S.E.)

Groups→ (Hs-CRP ˂ 3)
No=20

(Hs-CRP 3-6)
No=13

(Hs-CRP ˃6)
No=17Parameters ↓

Age (year) 51.15 ± 1.20 (B,C) 55.38 ± 1.86 (A) 58.29 ± 1.14 (A)
TG (mg/dl) 92.60 ± 2.19 (B,C) 115.38 ± 5.29 (A,C) 178.18 ± 5.66 (A,B)
TG-2h (mg/dl) 120.10 ± 4.97 (C) 147.62 ± 5.1 (C) 235.18± 17.90 (A,B)
TG-4h (mg/dl) 152.45 ± 3.91 (C) 198.46± 6.97 (C) 337.74 ± 38.35 (A,B)
Hs-CRP (mg/l) 1.63 ± 0.13 (B,C) 4.43± 0.21 (A,C) 8.19 ± 0.19 (A,B)
BMI (kg/m2) 32.91 ± 0.33 (C) 36.37 ± 0.36 (C) 50.02 ± 1.99 (A,B)
WHR 0.86 ± 0.02 (C) 0.97 ± 0.036 (C) 1.26 ± 0.63 (A,B)
WHtR 0.63 ± 0.02 (B,C) 0.72 ± 0.02 (A,C) 0.86 ± 0.35 (A,B)
NC (cm) 36.95 ± 0.17 (B,C) 39.07 ± 0.39 (A,C) 42.30 ± 0.32 (A,B)

A: Significant mild group with other groups at level P < 0.05 / B: Significant moderate group with other groups at level P < 0.05 /C:
Significant severe group with other groups at level P < 0.05.

Body Mass Index
The highest BMI (57.09±2.26 kg/m2) was found in 8 of
obese (sever BMI group), the moderate BMI was observed
in 9 obese (43.07± 0.78 kg/m2) (moderate BMI group) and
the lowest to BMI was seen in 33 obese (34.27± 0.38

kg/m2), (mild BMI group). Table (2) showed that a
significant difference of TG (mg/dl), TG-2h (mg/dl) and
TG-4h (mg/dl) among all BMI groups (P< 0.05). The
higher significant (P< 0.05) levels of TG (197.63±4.78
mg/dl), TG-2h (290± 27.01 mg/dl) and TG-4h (446.25 ±
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62.11 mg/dl) was found in severe BMI group as compared
with mild and moderate BMI groups. The lowest
significant(P< 0.05) levels of TG ( 101.58±3.12 mg/dl),
TG-2h (130.94 ±4.28 mg/dl) and TG-4h (170.58 ± 5.33
mg/dl) was found in mild BMI group as compared with
the levels of TG, TG-2h, TG-4h in severe and moderate
BMI groups(P<0.05). A significant differences (p<0.05)
between the mean WHR of mild BMI, moderate BMI and
severe BMI groups and the value of these group were (0.9

± 0.02), (1.16± 0.06) and (1.37 ±0.11) respectively. A
significant difference (p<0.05),in the WHtR among mild,
moderate and severe BMI groups with value of (0.66 ±
0.2kg/m2),(0.77 ± 0.02 kg/m2) and (0.96 ± 0.05 kg/m2)
respectively. Also a significant differences (p<0.05) was
found in NC in mild, moderate and severe BMI groups,
and the values were (37.79 ± 0.26 cm) ,(41.33 ± 0.24 cm)
and (43.38 ± 0.32 cm) respectively.

TABLE 2: Comparison of parameters in BMI groups in obese postmenopausal women (Mean ± S.E.)
Groups → Mild

BMI (30-40) No=33
Moderate

BMI (41-49) No=9
Severe

(BMI ≥ 50) No=8Parameters ↓
Age (year) 52.82 ± 1.08 (B,C) 57.33 ± 1.27 (A) 59.38 ± 1.99 (A)
TG (mg/dl) 101.58 ± 3.12 (B,C) 160.88 ± 4.86(A,C) 197.63 ± 4.78 (A,B)
TG-2h (mg/dl) 130.94 ± 4.28 (B,C) 186.44 ± 3.30(A,C) 290 ± 27.01 (A,B)
TG-4h (mg/dl) 170.58 ± 5.33 (B,C) 241.33 ± 9.23(A,C) 446.25 ± 2.11(A,B)
Hs-CRP (mg/l) 2.73 ± 0.27 (B,C) 7.63 ± 0.15 (A,C) 8.81 ± 0.22 (A,B)
BMI (kg/m2) 34.27 ± 0.38 (B,C) 43.07 ± 0.78 (A,C) 57.09 ± 2.25 (A,B)
WHR 0.90 ± 0.02 (B,C) 1.16 ± 0.06 (A,C) 1.37 ± 0.11 (A,B)
WHtR 0.66 ± 0.2 (B,C) 0.77 ± 0.02 (A,C) 0.96 ± 0.05 (A,B)
NC (cm) 37.79 ± 0.26 (B,C) 41.33 ± 0.24 (A,C) 43.38 ± 0.32 (A,B)

A: Significant mild group with other groups at level P < 0.05 / B: Significant moderate group with other groups at level P < 0.05 / C:
Significant severe group with other groups at level P < 0.05.

DISCUSSION
High Sensitive C - reactive protein
Obesity is determined by increased system concentration
of inflammatory markers and cytokines in patients and
animal models of obesity, the main of this systemic
inflammatory response is shown to be located in adipose
tissue[18]. Adipose tissue produces a number of
inflammatory cytokines, and some of them are found
elevated in the serum of obese patients. Elevated markers
of inflammation are associated with an increased risk of
future cardiovascular disease [19]. Triglyceride levels were
greater in hs-CRP > 6 group as compared to TG levels in
hs-CRP < 3 group and hs-CRP 3-6 group all times. This is
consistent to the finding of [20, 21]. they suggested that
unfavorable lipid profile may facilitate the formation of
foam cells in the arterial wall, increasing the inflammatory
activity and increased hs-CRP [22], observed a significant
positive correlation between CRP and TG in Korean
females aged 18-64. [23] indicated that increase in hs-CRP
levels with dyslipidemia profile in the Indian population
[24,25], concluded that a positive correlation existed between
the level of hs-CRP and TGs concentration and a negative
correlation existed between hs-CRP level and HDL-C
concentration in the middle – aged group (40-59).
Present study showed that the maximum level of BMI was
found in sever hs-CRP group .This finding in current study
proved the direct relationship between level of BMI and
level of hs- CRP. These results agree with previous studies
as seen in study done by [26, 27] , they indicated that CRP is
strongly associated with BMI. Also, [28] found that the hs-
CRP level was significantly correlated with BMI level in
females with and without diabetes[29], concluded that
metabolic factors especially BMI had a relatively strong
associated with hs-CRP at all ages. The lower level of
WHR was seen in mild hs-CRP group followed by to
moderate. While, the highest level was seen in severe hs-
CRP groups, the current study showed that the increase in
the WHR value was combined with increasing of hs-CRP
level. These findings were agreed with other similar works

[30], showed that the relation among of CRP level with
WHR and other correlates of the metabolic syndrome [31] ,
reported a marginal association between WHR and CRP
among elderly Taiwanese women aged 65 and oldest and
[28] showed that the hs-CRP level was significantly
correlated with waist circumference and WHR values
among females with and without diabetes,
In the present study the greater level of WHtR was
observed in severe hs-CRP group. These findings agree
with previous results of [32], they concluded that WHtR and
ultrasensitive CRP were predictors of the presence of the
metabolic syndrome in children. In addition that [33],
showed that WHtR values and other anthropometric
measurement were in positive and linear associated with
inflammatory markers such as CRP, TNF soluble, TNF-
receptor 1, and IL-6 . In present study, NC is positively
associated with raising hs-CRP groups. This was in
accordance with[34], concluded that NC and other
anthropometric measurement were identified as risk
anthropometric measurement and identified as risk factor
of hs-CRP in obstructive sleep Apnea syndrome and [35]

revealed that appositive relationship between NC and
metabolic syndrome with increasing hs-CRP. The present
study showed that a degree of inflammation appeared
difference in terms of intensity, which was divided into
mild, moderate and severe.
Body Mass Index
Body Mass Index has traditionally been used to identify
individuals who are the most likely to be overweight or
obese, generally a high value BMI indicates excessive
body fat and consistently relates to increased health risks
and mortality. The results of current study showed positive
relationship between the BMI and TG, TG-2h and TG-4h
levels. These results agree with the results of [36], they
noticed that increase in dyslipidemia was concomitant
with increasing in BMI in both females and males. Other
study reported an increase of postprandial triglyceridemia
response with higher visceral obesity compared to others
with lower visceral adiposity [37].
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The current study showed that an increase in the WHR
value was concomitant with increasing in BMI values.
These findings agree with other similar works [38, 39], found
that the body mass index of the menopausal women was
positively correlated with the waist circumference and
WHR since increased visceral and subcutaneous fat in
menopause.Moreover fat is deposited around the abdomen
more than at the hips as seen in women in the reproductive
age which presents as greater increases in fat mass and
WHR. In the present studies, the highest level of WHtR
was found in severe BMI group, WHtR rose with
increasing BMI value. These findings were in the line with
previous study of [40], who pointed out that WC, WHtR
and BMI values were associated with metabolic risk
factors, and they may equally predict multiple metabolic
risk factors, While [41], referred that BMI and WHtR were
found to be the most significant obesity parameters for
predicting insulin resistance in Jordanians male and female
populations.
The highest level of NC was found in severe BMI group,
NC is positively associated with BMI values. This is in
accordance with previous studies [42], found that highly
significant correlation between BMI and NC as well as
between BMI and the abdominal circumference, which
implies that the amount of body fat was related to the
circumference [43], found that NC was positively related
with BMI, WC, and metabolic syndrome in Chinese
subjects having types2 diabetes mellitus[44], showed a
strong positive correlation of NC with BMI and WC in
both male and female subjects and NC was a potentially
useful initial screening tool for overweight /obesity.
Generally, by the current results greater BMI increases the
side effects of a high level of fat and inflammation and the
rest of the anthropometric parameters, for this there is a
direct correlation was found between BMI and the
parameters mentioned previously in this study.

CONCLUSION
From the above results it can be concluded that the body
mass index and Hs-CRP are good predictors for obesity in
postmenopausal women
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