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lary blood. WHO criteria were applied to define ane-
mia (Hb concentration of <120 gL-1) and anemic status 
as mild (Hb, 100-119.99 gL-1), moderate (Hb, 70-99.99 
gL-1) and severe (Hb, < 70 gL-1) and non anemic (Hb, ≥ 
120 gL-1) among NPW38. Hb values  of less than 50 gL-1 
and more than 180 gL-1 were considered spurious and ex-
cluded from analysis according to the criteria published 
elsewhere39.

Data analysis
Results are reported as medians with interquartile 

range (IQR) or as proportions with 95% Confidence In-
tervals (CIs). 

Statistical tests used included Kolmogorov-Smirnov 
and Shapiro-Wilks tests and Mann Whitney U test. All 
risk factors tested in the present study had been previ-
ously described for reproductive aged women. Dimen-
sional variables tested for risk factors were converted in 
categorical attributes with the use of cut-off points that 
were either consistent with previously published defini-
tions (e.g., non overweight, BMI <25 kgm-2), important 
for the course of anemia (e.g., multiparious, two or more 
offsprings) or in accordance with customary epidemio-
logical judgment (e.g., living space per person, <16 m2). 

For the univariate analyses χ2 test and binary logistic 
regression analysis were performed. Factors found to be 
statistically significant by univariate analysis were further 
examined by multivariable logistic and polynomial logis-
tic regression analysis. A stepwise backward approach was 
performed. Odds ratios (ORs) are reported with 95% CIs. A 
p-value <0.05 was considered to be statistically significant. 
Statistical analysis was performed by using SPSS software 
(version 19.0, IBM SPSS Inc, Chicago, IL, USA).

Results
Study participants

Seven hundred and forty six reproductive aged women 
were surveyed in the study. Thirty eight participants were 

excluded from the final analysis of whom: 37 reported 
possible pregnancy and in the other one, blood analysis 
revealed Hb values >180 gL-1. A total of 708 [median age 
36 years (IQR, 13 years)] NPW completed the survey. 
In 196 out of 708 (27.7%) [95% CI 24.5-31.1%] survey 
participants anemia has been diagnosed compared to 
512/708 (72.3%) [95% CI 69-75] in whom normal Hb 
values were detected. The median Hb values were 110.00 
gL-1 (IQR, 10.3 gL-1) in anemic and 130.20 gL-1 (IQR, 
19.3 gL-1) in non anemic NPW, (p< 0.001). About 47% 
of the women originated from urban households and 
53% were rural classified. Both anemic and non anemic 
NPW had same education level [median schooling time 
of 12 years (IQR, 4 years)]. There was lack of statistical-
ly significant difference between anemic and not anemic 
groups on weight, height, living area, residential status 
(Table 1) and comorbidities. Most of the NPW had mild 
(155 of 708) [21.9% (95% CI, 19.0-25.1%)] or moderate 
(36 of 708) [5.1%, (95% CI, 3.7-5.1%)] anemia, but few 
of them suffered from severe (5 of 708) [0.7%, (95% CI, 
0.3-1.6%)] grade of anemia (Table 1). Prevalence rates 
of anemia (with associated 95% CI) relating to the evalu-
ated risk factors are summarized at Table 2. 

Risk factors of anemia
Anemia was associated in the univariate analysis with 

eight risk factors. Those variables included, Belgrade res-
idential area, deficit of living space per person (<16m2), 
BMI <25, alcohol consumption, kind of spread used over 
bread, inadequate fruit juice consumption (lack or 1-2 
times a week), multiparous status (≥ 2 offsprings) and 
diagnosed, but not managed or managed anemia within 
last 12 months before study begin (Table 2). 

Multivariable logistic regression analysis revealed 
that Belgrade residential area [odds ratio 2.11 (95% 
CI 1.27, 3.50), p=0.004], living space per person less 
than 16m2 [2.18 (1.17, 4.03), p=0.014], BMI <25 [1.55 
(1.04, 2.29), p=0.029], alcohol intake [0.52 (0.33, 0.81), 

Characteristic n Anemia Normal hemoglobin levels p

(n=196) (n=512)

Age (years) 708 37 (15) 36 (13) 0.347*

Weight (kg) 708 65 (15) 65 (18) 0.125*
Height 708 165 (9) 165 (9) 0.248*

Years of schooling 698 12 (4) 12 (4) 0.798*

Living area 708

Urban 92 (46.9%) 240 (46.8%) 0.988**
Rural 104 (53%) 272 (53%)
Residental status 708
Local citizen 156 (79.6%) 430 (84.0%) 0.166**
Refugee 40 (20.4%) 82 (16.0%)

Values are expressed as median (IQR) or as proportions. * Mann-Whitney U-test, ** χ2-test.

Table 1: General data of non-pregnant women of childbearing age in Serbia.




