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Abstract 

 
Low-grade inflammation has been reported in pregnan cy. Previous studies suggested that C-reactive 
protein (CRP) levels are unaffected by anaemia, but  levels may be altered in late pregnancy. It is not  
completely clear whether such alterations are depen dent on anaemia status. We measured serum high 
sensitive C-reactive (hs-CRP) levels in pregnant wo men to know whether inflammation is higher in 
pregnant women with anaemia than non-anaemic pregna nt women. A total of 1200 (400 from each 
centre) confirmed pregnant women attending antenata l clinics of Olabisi Onabanjo Teaching Hospital, 
Sagamu, General Hospital Ijebu-Ode and General Hosp ital, Abeokuta were randomly enrolled in the 
study. The study participants were grouped based on  haemoglobin concentrations as mild, moderate 
and severe anaemia. Packed cell volume, haemoglobin  and hs-CRP were assayed using auto-analyzers 
and reagents supplied by Abbot Diagnostics BV (Wies baden, Germany and Hoofddorp, Netherlands 
respectively). The means hsCRP (p<0.001) and BMI (p =0.017) in anaemic pregnant women were higher 
than non-anaemic pregnant women. The means hs-CRP f or mild, moderate and severe anaemic 
conditions were 4.9±0.19mg/L, 5.0±0.16mg/L and 9.4± 1.81mgLl. The Duncan multiple test shows that the 
hs-CRP value in severe was significantly higher (p< 0.05) than mild and moderate while the means of 
mild and moderate anaemic conditions were not signi ficantly different from each other. In conclusion, 
hs-CRP levels were significantly higher in anaemic pregnant women than non-anaemic pregnant 
women, the elevation of hs-CRP levels were associat ed with severity of anaemia. Adequate ante-natal 
management of pregnant women cannot be overemphasiz ed to avoid the complications associated with 
anaemia and inflammation. 
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INTRODUCTION 
 
Anaemia in pregnancy is a global public health challenge 
and is associated with maternal morbidity and mortality 
(Allen, 2000). It is the most common heamatological 
problem in pregnant women (Choi et al., 2005). Anaemia 
in pregnancy is more common in developing than in 
developed countries. In the United States of American 
(USA), less than 30% of pregnant women develop 
anaemia whereas the prevalence rate in Africa, Asia, and 
Latin America ranges from 35% to 75% (Brabin et al., 
2001; Vanden Broek et al., 1998).  About 56% of 
pregnant women in developing countries are anaemic 
with half of the cases attributed to iron deficiency (Allen, 

2000). Recent report in Northern Nigeria suggests that 
about 60% of pregnant women are anemic (Nwizu et al., 
2011).  Anaemia is regarded as a major risk factor for an 
unfavorable pregnancy outcome. It has been associated 
with premature labour and low birth weight (Brabin et al., 
1990; Scholl et al., 2011), and perinatal mortality 
(Abourzahr and Royston, 1991; Murphy et al., 1986). 
During pregnancy, anaemia increases 4-fold from the 1st 
to the 3rd trimester in the low-income women monitored 
as part of pregnancy nutritional surveillance by the 
Centre for disease control (CDC) (Zimmerman et al., 
2007). 
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Elevated CRP levels during pregnancy, as a marker of 

low-grade inflammation, has been reported to be 
associated with increased risks of fetal growth restriction 
and neonatal complications, such as preterm birth, low 
birth weight, and small size for gestational age (SGA) 
(Poole et al., 2013; Genc et al., 2011;  Tjoa et al., 2003). 
The hsCRP has also been described as biomarker 
inflammation or infection for assessing changes in 
nutritional status (WHO, 2014). The levels are known to 
slightly increase in pregnancy (Mandal et al., 2016; 
Redman and Sargent, 2009), but it is not completely clear 
whether such alterations are dependent on anaemia 
status. In addition to comparing the utilization of acute 
phase proteins in the interpretation of serum ferritin and 
retinol levels, the WHO supported the development of an 
International Standards for CRP (85/506) by the National 
Institute for Biological Standards and Control for the use 
of calibrant for CRP assays (WHO, 2008). It is therefore 
essential to investigate the relationship between anaemia 
in pregnancy and acute phase proteins. Previous studies 
have reported that CRP levels are unaffected by 
anaemia, protein levels, red blood cell shape or patient 
age or sex. However, in women, CRP concentrations 
tend to be higher late in pregnancy (Young et al., 1991). 

C-reactive protein (CRP) is one of the most sensitive 
acute-phase reactants. Plasma CRP levels can increase 
dramatically (100-fold or more) after severe trauma, 
bacterial infection, inflammation, surgery, or neoplastic 
proliferation (Haverkate et al., 1997).  

C-reactive protein (CRP) is synthesized throughout 
the body, especially by immune cells, the liver, and by 
adipocytes (fat cells). Recent awareness of the utility of 
measuring CRP as a risk factor for cardiovascular 
disease has led to the development of high-sensitivity 
CRP (hs-CRP) assays to detect lower levels of CRP; 
these assays are sensitive to 0.5–10 mg/L (Mandal et al., 
2016; Shetkar and Pyati, 2017). CRP is an incredibly 
sensitive and robust marker of general inflammation and 
It is used to track the progress of chronic inflammatory 
conditions such as rheumatoid arthritis, vasculitis, or 
inflammatory bowel diseases like Crohn’s disease 
(Vermeire, 2004; Du Clos, 2003).  

In those cases, increased symptoms accompanied by 
a rise in CRP signals a “flare” of the disease, and indicate 
the need to provide anti-inflammatory therapy. It rises 
quickly after an inflammatory attack, but should return to 
normal levels when the inflammation or tissue destruction 
is resolved. When CRP remains high, it is an indication of 
chronic inflammation. Elevated CRP signals increased 
risk for many chronic inflammation-related disorders, 
including cardiovascular disease, cancer, diabetes, 
obesity, and more. When CRP binds to phosphocholine 
expressed on the surface of damaged cells, 
polysaccharides and peptosaccharides present on 
bacteria, parasites and fungi, it activates the classical 
complement cascade of the immune system. This 
regulates the  activity  of phagocytic  cells, supporting the  

 
 
 
 
role of CRP in the opsonization of infectious agents and 
dead or dying cells (WHO, 2014). 

Low-grade inflammation is associated with endothelial 
dysfunction, leading to vascular dysfunction and 
suboptimal placental development. Maternal systemic 
inflammation might also be a response to ischemia of the 
placenta, due to suboptimal placentation (Lam et al., 
2005 and Redman, 2004). Subsequently, suboptimal 
placental development might predispose mothers to 
increased risks for various pregnancy complications 
(Mandal et al., 2016; Redman and Sargent, 2009). We 
measured serum hs-CRP to better characterize anemia 
status in pregnant women. Our primary goal in this study 
was to ascertain whether inflammation is higher in 
pregnant women with anemia defined as haemoglobin 
levels <110 g/L than non-anaemic pregnant women. 
 
 
MATERIALS AND METHODS 
 
This is a multi- centre cohort study conducted at three 
urban centres in Ogun State, Nigeria. This is a hospital- 
based study and was conducted between April, 2015 and 
July, 2016. Blood and urine samples were obtained from 
1200 (400 from each health institution) confirmed 
pregnant women attending antenatal clinics of 
OlabisiOnabanjo Teaching Hospital, Sagamu (OOUTH), 
General Hospital Ijebuode (GHI) and General Hospital 
Abeokuta (GHA). These hospitals provide tertiary and 
secondary medical care for the regional population of 
Ogun State and other neighboring communities. All 
pregnant women attending the antenatal clinics for the 
first time irrespective of the gestational age were enrolled 
into the study and non-anaemic pregnant women of same 
strata group were used as control. Structured 
questionnaire was administered to obtain demographic 
and clinical information of the participants. 
 
 
Inclusion and exclusion criteria   
 
Pregnant women with Systemic diseases or malignancies 
or those who do not give consent were excluded. All 
pregnant women on vitamin C were excluded from the 
study. The pregnant women included in the study were 
those diagnosed clinically and biochemically who gave 
informed consent, without other medical disorders or 
pregnancy related complications. 
 
 
Ethical consideration  
 
The study protocol was reviewed and approved by the 
ethics committees of Olabisi Onabanjo Teaching Hospital 
(NHREC/08/10/2012; dated 22nd September, 2015), 
General Hospital Ijedu-Ode (PER/A/Vol1/130; dated 27th 
May  2015   and   General   Hospital  Abeokuta (2265/03;  



 
 
 
 
dated 23rd April, 2015). The participants gave informed 
consent before they were enrolled in the study. 
 
 
Specimen collection  
 
The early morning urine and 5 mL of blood were collected 
from the pregnant women. Two millilitres of blood was 
dispensed in to EDTA container and was used for 
haemoglobin and packed cell volume using haematology 
auto-analyzer Coulter counter cell dye by Abott 
diagnostics (Wiesbaden, Germany)The concentration of 
potassium EDTA was 1.5- 2.0mg/mL of blood, while 3mL 
was emptied into plain plastic tube and was allowed to 
cloth at 4oC  for 30mins. It was thereafter centrifuged at 
300 rpm for 10 minutes and serum separated into 
another plain container and was stored frozen at -20oC 
until analysis was done. On the average, biochemical 
analysis was carried out every 3 weeks to allow for 
collection of a sample size good enough to run a pack of 
kit. The study participants were grouped based on 
haemoglobin concentrations. A balanced number of 
subjects from the strata Hb 70-89 g/l, Hb 90-109 g/l, Hb 
110-149 g/l, and all with Hb150 g/l were included 
(Hinderaker et al., 2001). The early morning urine was 
used for pregnancy test.  

Gestational age (in weeks) at enrolment was 
calculated from the reported first day of the last menstrual 
period. The expected gestational age at birth was 
calculated using an ultrasonography report by the 
attending physician.  

Urine was examined at the laboratory using a reagent 
strip and the definitions of positive specimens were 
followed according to the instructions of the 
manufacturer. Anaemic cases were classified as mild, 
moderate or severe based on haemoglobin threshold 
used to define anaemia in pregnant women. 
 
 
Maternal anthropometry 
   
The anthropometric measurement was done by qualified 
nurses at the centres. A digital balance (Salter’s 9016, 
Kent, UK) was used to record the weights of all mothers 
to the nearest 100 g. Weight was measured without 
shoes, jackets or cardigans, heavy jewellery, loose 
chains or keys. They were asked to stand with their feet 
together at the centre and their heels against the back 
edge of the scale. They were asked to keep their arms 
hanging loosely and head facing forward. Measurements 
of height were made using a stadiometer to the nearest 
0.1 cm. They were asked to remove their shoes and 
stand with their feet flat on the centre of the base plate, 
back straight, feet’s together, heels against the rod, eyes 
straight and Frankfurt plane in a horizontal position 
(WHO, 1995). Maternal body mass index (BMI) was 
calculated  as  weight  in kg  by  the  square  of  height  in  
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meters (kg/m2). 
 
 
Laboratory determination of serum hs-CRP 
 
SerumhsCRP was determined by immune turbidometry-
colorimetry assay using reagents supplied by Abbot 
Diagnostics BV (Hoofddorp, Netherlands). 

Principle: Turbidimetric Immunoassay is based on the 
principle of agglutination reaction for the ultrasensitive 
determination of C – reactive protein in human serum. 
The test specimen was mixed with latex reagent and 
activation buffer and was allowed to react. Presence of 
hsCRP in the test specimen results in the formation of an 
insoluble complex producing a turbidity, which was 
measured at wavelength of 550nm.  The increase in 
turbidity corresponds to the concentration of CRP in the 
test specimen. 
 
 
Statistical analysis  
 
For All data entry Epilnfo 5.0 and 6.04b was used (Dean 
et al., 1994). All analyses of data were converted from 
Epilnfo 6.04b to SPSS version 20.0 (Chicago, IL, USA). 
Descriptive analysis such as mean± standard deviations, 
95% confidence of intervals (95% CI), (minimums and 
maximums) of the laboratory variables in subgroups 
defined was used. Analysis of variance (ANOVA) was 
carried out to ascertain if there was a significant 
difference between the different classes of anaemic 
conditions. The associations between anaemia and its 
determinants were examined by multiple logistic 
regression analysis. A p-value ≤0.05 was considered 
significant. 
 
 
RESULTS 
 
Age distribution 
 
The age distribution is presented in table 1. The overall 
dominant age groups in the population were 27-31 years 
(34.8%), followed by age group 32-36 years (29%). The 
least represented age group was 40 years and above 
(2.5%). This was the same for all the three study centers. 
However, there was no significant association between 
age groups and communities (p>0.05). 

Table 2 shows the number of pregnant women with 
haemoglobin levels < 11g/dl (anaemic) and ≥ 11g/dl non-
anaemic. 

The number of pregnant women with haemoglobin 
levels < 11g/dl (anaemic) and ≥ 11g/dl non-anaemic 
distribution is presented in table 2. The overall non-
anaemic and anaemic respondents were 634(52.8%) and 
(566) 47.2% respectively. This pattern was the same for 
Sagamu   with  non - anaemic   respondent   higher   than  
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Table 1: Age distribution in overall and the different centers 
 

 Age(Years) Overall Abeokuta Ijebuode Sagamu 

  Freq (%) Freq (%) Freq (%) Freq (%) 

18-21 years 48 4 24 6 18 4.5 6 1.5 

22-26 years 262 21.8 96 24 100 25 66 16.5 

27-31 years 418 34.8 130 32.5 140 35 148 37 

32-36 years 348 29 112 28 98 24.5 138 34.5 

37-40 years 90 7.5 24 6 36 9 30 7.5 

40 year and above 30 2.5 10 2.5 8 2 12 3 

No Reponse 4 0.3 4 1 
    

Total  1200 100 400 100 400 100 400 100 
 

X2 = 14.911, df = 10, p = 0.135 
 
 
 

Table 2: Number of pregnant women with haemoglobin levels < 11g/dl (anaemic) and ≥ 11g/dl 
non-anaemic 

 

 Hb  (g/dl)  Overall  Abeokuta  Ijebuode  Sagamu  

  Freq (%) Freq (%) Freq (%) Freq (%) 

Non-anaemic (Hb≥11g/dl) 634 52.8 168 42 176 44 290 72.5 

Anaemic(Hb<11g/dl) 566 47.2 232 58 224 56 110 27.5 

Total 1200 100 400 100 400 100 400 100 
 

 X2 46.723, df = 2, p<0.001 
 
 
 

Table 3: The comparison of inflammation marker in anaemic and non-anaemic pregnant 
women 

 

Parameters Non- Anaemic n =634 Anaemic n =566 p -value Significance 

hsCRP(mg/dl) 4.3±0.22 7.4±0.33 0.001 p<0.001 

BMI(kg/m2) 22.0±0.34 23.8±0.40 0.017 p<0.017 
 
 
 
 
anaemic population (72.5%) and (27.5) % except in 
Abeokuta and Ijebu-Ode where anaemic population was 
higher than non-anaemic population. However, there was 
a significant association between haemoglobin and 
communities (p<0.05). 
 
 
Comparison of inflammation status in anaemic and 
non-anaemic pregnant women in the study centres 
 
The meanshsCRP (p<0.001), and BMI (p=0.017) of 
anaemic pregnant women were higher than the in non-
anaemic pregnant women. The unpaired t-test shows that 
there was a statistical significant difference (p<0.05) 
between the hsCRP, BMI levels in non-anaemic and 
anaemic pregnant women.  
 

The Relationship between hsCRP levels and severity 
of anaemia in pregnant women  
 
The mean Hb and PCV of the study population for non-
anaemic pregnant women was higher (p <0.05) than the 
mean Hb and PCV in anaemic pregnant women. The 
unpaired t-test shows that there was highly significant 
difference (p <0.001) between the level in non-anaemic 
and anaemic pregnant women. 

The mean of hsCRP for mild, moderate and severe 
anaemic condition were 4.9±0.19mg/l, 5.0±0.16mg/l and 
9.4±1.81mg/l. The analysis of variance shows that there 
was significant difference between mild, moderate and 
severe anaemic conditions. The Duncan multiple test 
shows that the hsCRP value in severe was significantly 
higher (p<0.05)  than mild and moderate while the means  
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Table 4: Comparison of hsCRP according to severity of anaemia in pregnant women 
 

Measured variables Mild Moderate Severe p -value Significance 
Hb (g/dl) 10.4±0.03a 

(10 -11) 
8.93±0.05b 

(7 -11) 
6.68± 0.239b 

(6-7) 
0.000 p <0.001 

PCV (%) 32.2±0.19a 
(28-40) 

29.9±0.22a 
(19 -40) 

22.8±1.44b 
(19-25) 

0.000 p <0.001 

HsCRP (mg/L) 4.9±0.19b 

(0-12) 
5.0±0.16b 

(0-12) 
9.4±1.8a 

(6-13) 
0.002 p <0.002 

 

Values in parenthesis are minimum-maximum levels 
 
 
 

Table 5: Comparison of measured parameter among pregnant women during first, second and 
third trimester of pregnancy 

 
Inflammatory status First trimester Second trimeste r Third trimester p -value 
hsCRP(mg/L) 3.7±0.26C 

(0-12) 
4.6±0.13b 

(0-12) 
6.7±0.18a 

(1-19) 
0.000 

BMI(kg/m2) 19.0±0.24 b 
(18.0-28.00) 

21.3±0.23 b 
(16.9-34.2) 

23.0±0.42 b 
(17.9-34.4) 

0.780 

 

Note:  p > 0.05 = No significant association, p < 0.05 = significant association, p <0.01, p <0.02 
= high significant association, p < 0.001 = very high significant association; Similar letters 
indicate means that are not significantly different. 

 
 
 
of mild and moderate anaemic conditions were not 
significantly different (p> 0.05) from each other (table 4). 
 
 
High Sensitive C-reactive Protein (hsCRP) 
 
The mean hsCRP during the first trimester was 
3.7±0.26mg/L, second trimester 4.62±0.125 mg/l and 
third 6.9±0.18mg/l respectively. The analysis of variance 
shows that there is significant difference between 
gestational periods. Although, Duncan multiple test 
shows that the hsCRP in 3rd trimester was significantly 
higher than 1st and 2nd trimester p<0.000. The analysis 
of variance shows that there was highly significant 
difference (p<0.05) in the concentration of hsCRP. 
 
 
Body mass index (Kg/m 2)  
 
The mean BMI (Kg/m2) during the first trimester was 19.0 
±0.24kg/m2, second trimester 21.3±0.23kg/m2 and third 
trimester 23.0±0.42kg/m2 respectively. The analysis of 
variance shows that there was no significant difference 
(p>0.05) in various trimester and BMI. 
 
 
DISCUSSION 
 
Low grade inflammation has been reported in 
uncomplicated pregnancy (Young et al., 1991) but 

previous studies have reported that CRP levels are 
unaffected by anaemia, protein levels, red blood cell 
shape or patient age or sex. The data from this study 
indicate that hs-CRP was significantly higher (p<0.001) in 
anaemic pregnant women than non-anaemic 
counterparts. The levels of hs-CRP increased with 
severity of anaemia (p<0.05) with levels significantly 
higher (p <0.05) in severe than mild and moderate 
anaemia. The hs-CRP also increased with duration of 
pregnancy and Duncan multiple test shows that the 
hsCRP in 3rd trimester was significantly higher (p<0.001) 
than 1st and 2nd trimesters.  

Levels of severity of anaemia in developing countries 
were taken as: 10.0 – 10.9g/d1 (mild anaemia);7–9.9g/dl 
(moderate anaemia) and < 7g/dl (severe anaemia) 
(WHO, 1989).  Acceptable haemoglobin (Hb) during 
pregnancy is taken to be ≥11g/dl (WHO, 1993) in 
developing countries. Values higher than these are said 
to be non-anaemic. Equally haemoglobin level of less 
than 11 g/dL during the first and third trimesters and less 
than 10.5 g/dL during the second trimester (CDC, 1989) 
was regarded as anaemic pregnancy. 

The assay of serum high sensitivity CRP (hs-CRP) is 
now used to measure inflammation, especially in 
cardiovascular disease. It is better at discriminating even 
very small increases in CRP measurements at the lowest 
levels. While Life Extension currently recommends an 
optimal hs-CRP of less than 1.0 mg/L for women and less 
than 0.55 mg/L for men, standard laboratory testing uses 
the  following   risk  stratification  for  hs-CRP  (Worwood,  
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2007): Lowest risk range is less than 1.0 mg/L; Average 
risk is 1.0 to3.0 mg/L while highest risk category is 
greater than 3.0 mg/L. 

Serum CRP should not be confused with high 
sensitivity CRP (hs-CRP).  The hs-CRP assay has been 
modified from the usual serum CRP assay to increase its 
sensitivity and detect very minor elevations in serum 
CRP. Excess of serum ferritin is dangerous as high level 
of stored iron is also toxic (Shetkar and Pyati, 2017). 
Plasma ferritin measured either when pregnancy is being 
planned or in early first trimester is a reliable biomarker of 
body iron reserves and can be used to tailor an individual 
iron prophylaxis regimen). Serum ferritin is an acute- 
phase protein that increases during inflammation and 
infection. Measurements of CRP and α1-acid 
glycoprotein (AGP) are suggested as a useful way to 
identify subjects with high ferritin due to infection or 
inflammation. Although its measurement is currently 
expensive, transferring receptor, which is little influenced 
by infection, can be used to better define iron deficiency 
anaemia and a combination of transferrin receptor and 
serum ferritin can be used to calculate body iron stores 
(Cook, 2003).  

In the evaluation of patients with suspected iron 
depletion states, an elevated CRP helps with interpreting 
ferritin results; a normal ferritin is unreliable as an 
indicator of adequate iron stores in patients with an 
elevated CRP, since ferritin itself is an acute phase 
reactant.  An elevated hs-CRP may indicate an increase 
in serum hepcidin and functional iron deficiency in the 
presence of adequate serum iron or reticuloendothelial 
iron (WHO, 2014). 

The mean hsCRP observed in anaemic pregnant 
women was higher (p<0.001) than non- anaemic 
pregnant women. This observation is consistent with 
previous study which associated increased levels of 
hsCRP with anaemia. In normal pregnancy, free radicals 
are still generated. These free radicals are beneficial to 
the body at physiological levels, but when their 
production rates overwhelm the synergistic actions of 
available antioxidants, several deleterious or harmful 
conditions may ensue, including adverse pregnancy 
outcomes. 

The total number of non-anaemic respondents with 
normal hsCRP was higher (p<0.05) than anaemic group.  
This could likely be due to higher oxidation activities that 
occur during pregnancy resulting in massive mobilization 
of antioxidant defences, and subsequent reduction in the 
levels of antioxidants. However abnormal hsCRP 
recorded in this study was higher (p<0.05) than that 
reported among pregnant women in Ethiopia and Enugu 
(Ogbodo et al., 2014; Ogbodo et al., 2013;Knapen et al., 
1999). Pregnancy is an inflammatory stressor and CRP 
serves as an early marker of inflammation or infection 
(Scholl et al., 2011; Pitiphat et al., 2007) in their study 
recorded very high levels of maternal plasma CRP in 
early  pregnancy  which  was  associated  with  increased  

 
 
 
 
risk of preterm delivery. The CRP concentration in 
peripheral circulation is also known to be associated with 
Body Mass Index (BMI) and other marker of adiposity 
(Noronha, 2010). The use of CRP has been a standard 
diagnostic practice for many years in determining the 
status of known inflammatory disorders (WHO, 2014). 
This observation could likely be due to increase 
inflammatory processes which increase as pregnancy 
progresses. However, in pregnant women, CRP 
concentrations tend to be higher late in pregnancy 
(Young et al., 1991).  

The level of hsCRP observed in this study was higher 
than that recorded among pregnant Caucasian women 
(Gajida et al., 2010). Maternal concentrations of CRP 
have been studied as an aid to diagnosing subclinical 
infection in pregnant women who experience preterm 
labor and premature rupture of membrane. Elevated 
levels of CRP measured during gestation have been 
linked to adverse pregnancy outcomes such as 
preeclampsia and intrauterine growth restriction (Tjoa et 
al., 2003). Production of CRP is stimulated by the release 
of proinflammatory cytokines including interleukin-1, 
interleukin-6, and tumor necrosis factor-alpha (Worwood, 
2007).  

The mean BMI for anaemic pregnant women was 
higher (p=0.017) than in non-anaemic group. This may be 
attributed to reduction or malabsorption of essential 
nutrient needed for functional erythropoiesis and 
anthropometry characteristic. The percentage of 
respondents with BMI below 18.5kg/m2 and 30 kg/m2 or 
above was higher (p<0.05) among anaemic group while 
the percentage of respondents with BMI 18.5 kg/m2 to 
24.9 kg/m2 and 25 kg/m2 to 29.9 kg/m2 was higher 
(p<0.05) among non-anaemic group. However, normal 
and healthy BMI was lower among anaemic pregnant 
women (p<0.05). The percentage of anaemic pregnant 
with low BMI (below 18.5kg/m2) was higher (p<0.05) 
(66.7%) while overweight was lower (29.4%) than non-
anaemic group. Weight loss due to nausea and vomiting 
may likely be associated with early pregnancy thus 
reflecting in low BMI (Pearson et al., 2003). 

The prevalence of obesity in this study was 10% while 
that of underweight, normal and overweight was 3%, 
72.8% and 14.2%. However, the prevalence of obesity 
among respondents in the three study centers were 35% 
(42), 43.3% (52), 21.7 %( 26) in Abeokuta, Ijebu-Ode and 
Sagamu respectively.  The prevalence of obesity was 
slightly lower than previous study conducted in South-
East Nigeria (Chigbu and Aja, 2011) and Austaralia 
(Callaway, 2006). The prevalence of obesity in this study 
is similar to the 9.1% reported from Tanzania (Colatrella 
et al., 2006).  

Serum levels of hsCRP were highly associated with 
BMI among obese and overweight pregnant subjects. 
This association was more pronounced among the non-
anaemic group. This was similarly documented in 
overweight    women    who    may    have   had     chronic  



 
 
 
 
inflammation and increased risk of preterm delivery.  
Pearson et al. (2003) documented that high BMI is 
associated with elevated CRP concentration among 
pregnant women.  

The BMI among pregnant women in different trimester 
shows that BMI increase as pregnancy progresses and 
may be related to the size of the growing foetus. It may 
also be an indirect evaluation of nutritional status of both 
mother and foetus. If the nutritional requirements during 
pregnancy are not met, the consequences can be serious 
for mother and their infants. The study revealed that 
pregnant women in the 3rd trimester have higher BMI. 
However, the values were higher than those recorded in 
Kano Northern Nigeria (Kabir et al., 2012).   

Obese individuals are often in a chronic pro-
inflammatory state that sharply increases their risk of all 
degenerative diseases. Elevated CRP levels during 
pregnancy, as a marker of low-grade inflammation, have 
also been suggested to be associated with increased 
risks of foetal growth restriction and neonatal 
complications, such as preterm birth, low birthweight, and 
small size for gestational age (SGA) (Poole et al., 
2013;Genc et al., 2010;Tjoa et al., 2003). Obesity may be 
an emerging risk factor for Iron deficiency using BMI 
index (Aigner et al., 2014). In conclusion, hs-CRP levels 
were significantly higher in anaemic pregnant women 
than non-anaemic pregnant women, the elevation of hs-
CRP levels were associated with severity of anaemia. 
Adequate ante-natal management of pregnant women 
cannot be overemphasized to avoid the complications 
associated with anaemia and inflammation in developing 
countries.  
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