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Abstract

Background: Representative national data of prevalence of anemia and casual factors are missing for population group
of reproductive aged non-pregnant females in Serbia. The purpose of the current study was to assess the prevalence and
grades of anemia and its association with risk factors among non-pregnant women of childbearing age in Serbia.
Methods: Data were collected as part of the first “National Health Survey”, a cross-sectional, multistage cluster survey,
conducted on 677 households in Serbia. A total of 708 females 20-49-year-old were recruited. Socioeconomic, anthro-
pometric, dietary and reproductive data have been collected and hemoglobin levels were determined.

Results: The overall prevalence of anemia was 27.7% (196/708) [95% Confidence Interval (CI), 24.5-31.1%], and more
precisely mild (21.9%), moderate (5.1%) and severe (0.7%) anemia. Belgrade residential area [odds ratio 2.11 (95% CI
1.27-3.50), p=0.004], shortage of living space per person (<16m?) [2.18 (1.17-4.03), p=0.014], body mass index (<25)
[1.55 (1.04-2.29), p=0.029], alcohol intake [0.52 (0.33-0.81), p=0.004], lack [2.48 (1.31-4.70), p=0.005] or fruit juice
consumption 1-2 [2.76 (1.46-5.23), p=0.002] times a week and previously diagnosed, but treated [2.62 (1.29-5.35),
p=0.008] or not treated [3.57 (1.71-7.45), p<0.001] anemia were independent predictors of low hemoglobin levels. Defi-
cit of electricity supply and insufficient living space in households, increased risk of moderate anemia, while likelihood
of being mild and moderately anemic, augmented with previously diagnosed but, treated or not treated anemia and lack
or juice consumption 1-2 times a week.

Conclusions: High prevalence of anemia among non-pregnant women and its association to casual factors needs con-
tinuous monitoring and control efforts for anemia in Serbia.
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Introduction problem when the frequency of low hemoglobin (Hb)

Anemia is an important global public health problem
affecting the greatest number of females in population
group of non-pregnant women (NPW)!. Among NPW of
childbearing age in developing countries anemia preva-
lence ranges from 20.8%? to 73%?, indicating both, inad-
equate nutrition and poor health.

The consequences of anemia for reproductive aged
women include increased risk of abruptio placentae’,
miscarriage’, preterm delivery®, low birth weight” and
perinatal mortality® for the newborn, as well as increased
maternal risk of morbidity®, mortality!'?, susceptibility to
infectious diseases'' and lowered physical and work ca-
pacity'?. Therefore, anemia is regarded as a public health

values is more than 5% of the population'*.This is why
Centers for Disease Control and Prevention (CDC) rec-
ommend screening of all non-pregnant women for anemia
every 5-10 years throughout their childbearing years'.

It has been clearly confirmed that Hb concentration
is a well established index for assessing and monitoring
anemia at the population level'®. Although there may be
many risk factors for low Hb levels in the population,
dietary iron deficiency is usually either the main or a ma-
jor predictor among population group of premenopausal
women'®. One cross-sectional study that was conducted
to investigate the nutritive risk factors for anemia in 1,671
women of childbearing age has shown that iron deficien-
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cy (plasma ferritin <15 microgL™') increased six fold the
risk of being anemic'®. Likewise, nutritional and socio-
economic underlying contributors such as, low frequency
of animal protein'” and juices consumption's, increased
rice, wheat fleur and plant based food intake', and wom-
en’ s formal education'®, income'’, race?®, socioeconomic
status 223, occupation'’ and religion affiliation®', were
additional risk factors associated with lower Hb values
in NPW. Very recent studies evaluating relationship of
anemia with nutritional status and type of living area,
revealed that non-overweight [body mass index (BMI)
<25] NPW? and females living in rural areas®, were
more prone to anemia development than their overweight
and obese (BMI >25) and urban counterparts.

Several reproductive factors are also considered as
possible reasons for higher prevalence of anemia in fe-
males®® 2%, Multiple logistic regression analyses of fac-
tors predictive of anemia, performed in cross-sectional
surveys have demonstrated high maternal parity (>2
offsprings) as an independent predictor of anemia in re-
productive aged women?>%., In Shobha and colleagues’
study?®, multiparous women had almost 2.2 times greater
risk of anemia than non-parous females. Other risk fac-
tors throughout childbearing years include parasitic in-
fections, although more often reported in females of
developing countries® and concurrent heavy menstrual
blood loss?’. There is strong evidence that the use of hor-
monal contraception decreases®, while intra-uterine de-
vice which is associated with augmented menstrual blood
loss increases® the odds of being anemic.

Furthermore, particular vulnerability to anemia is now-
adays reported in subpopulation groups of refugee women
of childbearing age®. Although World Health Organization
(WHO) has reported country estimates of anemia of 26.7%
for former Yugoslav women including, both, Serbian and
Montenegrinian females, representative national data are
missing for Serbian population group of NPW!. Up to
date, throughout the country, anemia has been reported
mainly from a clinical perspective, whereas there has been
inadequate information directed from a public health per-
spective. The need for anemia assessment has been par-
ticularly exaggerated since early 1990s when worsening
of socioeconomic status (SES) for many families became
reality, associated with an intensive refugee movements
directed to Serbia. Therefore, we conducted a nationwide
cross-sectional study [National Health Survey of Serbia] to
investigate the frequency of anemia and its association to
risk factors among NPW in Serbia.

Methods

The National Health Survey of Serbia (NHSS),
a cross-sectional study conducted by the Ministry of
Health of Serbia and the Institute of Public Health of Ser-
bia, covered territory of Serbia with a total population of
7,576,837 people in 1991, which is divided into 3 resi-
dential areas - Belgrade, Vojvodina Province and Central
Serbia with a total population of 1,552,151, 1,970,195
and 5,606,642 people, respectively. A multistage stratifi-

cation technique was used for selecting the study sample
in which Serbia was grouped in 3 residential areas with
22 districts. The first level of stratification was the se-
lection of 3 residential areas: Belgrade, Vojvodina Prov-
ince and Central Serbia without Belgrade area. Each area
was further stratified into districts and even further into
municipal levels. Thereafter, a two-stage stratified sam-
ple of clusters has been performed. In the first stage ac-
cording to the probability approach, 300 municipalities
at the level of Serbia were chosen (units of first stage).
In the second stage, in each municipality, a cluster has
been selected consisting of 15 nearby households (units
of second stage). In total, 677 households across the mu-
nicipalities and 708 non-pregnant females, 20-49 years
old were selected to participate in the NHSS.

A standard United Nations Children’s Fund’s ques-
tionnaire prepared for Multiple Indicator Cluster Sur-
veys II, has been applied*'*? for collecting information
about the socioeconomic, nutritional, anthropometric,
reproductive factors and underlying diseases as the fol-
lowing: age, living area, residential status, residential
area, subpopulation group, occupation, education level,
marital status, living space per person, electricity sup-
ply in the household, household wealth index (calculated
from household’s ownership of customer items includ-
ing washing machine, refrigerator, tractor, car, television,
telephone, personal computer, flooring material, type of
drinking water source, toilet facilities, and other charac-
teristics related to wealth status-characterized into low,
medium and high), alcohol intake, household’s food
budget, times of breakfast, lunch, dinner, morning and
afternoon snack, poultry, fish, pork, beef, meat products,
milk, fresh fruits, vegetables and fruit juices consump-
tion, as well as kind of spread used over bread; use of
contraception, intrauterine device and hormonal contra-
ceptives and diagnosed and treated/not treated anemia in
the last 12 months, presence of obstructive pulmonary
disease; diabetes mellitus, infection, duodenal ulcer,
rheumatic, renal and cardiovascular diseases. Reference
categories were used as the following, for dietary charac-
teristics the normal consumption pattern (6-7 times/day)
and the worst possibilities for household’s food budget
and kind of spread used over bread, values of allowances
>70% and “kajmak”, as a spread, respectively, because,
the mean monthly family budget spent for food supply
in Serbia accounts 50%?* and “kajmak as typical Serbian
creamy, salty, dairy product, rich in fat content of 75% is
often over consumed in the households, as self prepared
milk product®.

Height and weight were measured using standard an-
thropometric methodology™: height, barefoot by portable
stadiometer (Holtain, Crymmych, Wales) with 0.5 cm of
precision and weight without heavy clothing, by digital
scale (HANSON, Watford, Hertforshire, England) and pre-
cission of 100g. BMI (expressed in kg m?) was calculated
and classified according to previously published criteria®.

Hemocue system (Hemo-cue, Angelholm, Sweden)*’
was used to estimate the concentration of Hb in capil-
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lary blood. WHO criteria were applied to define ane-
mia (Hb concentration of <120 gL") and anemic status
as mild (Hb, 100-119.99 gL'!), moderate (Hb, 70-99.99
gL") and severe (Hb, < 70 gL") and non anemic (Hb, >
120 gL") among NPW3, Hb values of less than 50 gL
and more than 180 gL' were considered spurious and ex-
cluded from analysis according to the criteria published
elsewhere®.

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-?), 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 m?).

For the univariate analyses ¥’ 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% Cls. 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'. 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' (IQR, 10.3 gL!) in anemic and 130.20 gL' (IQR,
19.3 gL") 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 (<16m?),
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 16m? [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),

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

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, * * y>-test.
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Table 2: Prevalence of anemia and univariate variable statistics for risk factors.

Characteristic n Anemia

% (95% CI)

Univariate statistics P

OR (95% CI)

Residential areas
Central Serbia

Vojvodina Province
Belgrade

Subpopulation group
40 to 49

30 to 39

20 to 29

Occupation
Student/rentner/disabled
Housewife/unemployed
Any labour
Farmer/industry labourer
Educational level (years of schooling)
>12

9-12

<8

Marital status

Others

Married

Living space (m?) per person
216

<16

Electricity supply in the household
Yes

No

Household wealth Index
High

Medium

Low

Body mass Index (kg m™)
Overweight and obese (>25)
Non-overweight (<25.00)
Alcohol intake

No

Former

Present

Household’s food budget
>70%

70 to 50%

<50%

| do not know

Breakfast

6 to 7 times/week

< 5 times/week

Morning snack

6 to 7 times/week

< 5 times/week

Lunch

6 to 7 times/week

< 5 times/week
Afternoon snack

6 to 7 times/week

< 5 times/week

Dinner

6 to 7 times/week

< 5 times/week

Poultry intake

6 to 7 times/week

< 5 times/week

Fish

6 to 7 times/week

< 5 times/week

Pork meat

6 to 7 times/week

< 5 times/week

Beef meat

6 to 7 times/week

< 5 times/week

Meat products intake

6 to 7 times/week

< 5 times/week

384
198
126

267
257
184

15

252
297
134

150
377
171

76
622

644
59

656
44

26
199
483

282
422

310
168
221

282
210
184
29

456
242

54
636

649
47

55
631

423
270

23
675
693

28
670

13
685

78
620

26.8 (22.6-31.
23.7 (18.3-30.
36.5 (28.6-45.

5)
1)
2)
7)
9
6)

30.0 (24.7-35.
25.3 (20.4-30.
27.7 (21.7-34.

6.7 (1.2-29.8)
27.8 (22.6-
27.3 (22.5-
31.3 (24.1-

6)
6)
6)
7)
0)
8)
21.1 (13.4-31.5)
28.6 (24.9-31.9)

27.3 (23.1-

3.
2.
0.
5.
2.

28.7 (22.4-35.

-3
3
3
28.0 (21.4-3
-3
-3

26.6 (23.3-30.1)
40.7 (29.1-53.4)

27.1 (24.0-30.8)
40.9 (27.7-55.6)

23.1 (11.0-42.0)
30.7 (24.7-37.4)
26.7 (22.9-30.8)

23.4 (18.8-28.7)
30.6 (26.4-35.1)

32.6 (27.6-37.9)
24.4 (18.5-31.4)
23.5 (18.4-29.5)

29.8 (24.7-35.4)
24.3 (18.9-30.5)
26.6 (20.8-33.4)
41.4 (25.5-59.3)

28.7 (24.8-33.0)
26.0 (20.9-31.9)

22.2 (13.2-34.9)
28.1(24.8-31.8)

)
)

)
)

26.2 (59.1-68.3)
30.0 (24.8-35.7)

27.7 (24.4-3
25.5(15.2-3

= 00 © =

3

5
25.5(15.8-38.3
27.9 (24.5-315

30.4 (15.6-50.9)
27.7 (24.5-31.2)

20.0 (3.6-62.4)
27.8 (25.2-31.9)

32.1 (17.9-50.7)
27.6 (24.4-31.1)

30.8 (12.7-57.6)
27.7 (24.5-31.2)

23.1(15.1-33.6)
28.4 (24.9-32.1)

-1.26)

.86 (0.99-3.47)

47 (0.56-3.85)
1(0.48-3.09)

44 (1.02-2.03)

7 (0.44-1.02)
4 (0.43-0.94)

23 (0.88-1.72)
13 (0.29-4.40)
.02 (0.73-1.43)
77 (0.94-3.35)
88 (0.35-2.16)
1.
1.54 (0.17-13.9)
1.
0.80 (0.36-1.81)

1
0.86 (0.26-2.84)

wo o oo oo o ~No oo

1
1.32 (0.76-2.30)

0.420
0.039

0.250
0.660

0.107
0.112
0.078

0.875
0.897

0.167

0.022

0.052

0.429
0.683

0.038

0.063
0.024

0.177
0.461
0.202

0.302

0.232

0.863

0.894

0.077

0.774

0.696

0.601

0.809

0.325
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Milk

6 to 7 times/week 289 29.7 (24.4-34.9) 1.0

< 5 times/week 405 26.4 (22.4-30.9) 1.16 (0.83-1.62) 0.385
Kind of spread used over bread

Sour cream ,Kajmak* 111 42.3 (33.6-51.6) 1.0

None 127 22.0 (15.7-30.0) 0.38 (0.22-0.68) <0.001
Margarine 383 25.1 (20.9-29.6) 0.45 (0.29-0.71) <0.001
Butter 36 38.9 (24.8-55.1) 0.87 (0.40-1.87) 0.715
Mayonnaise 39 16.1 (5.6-26.7) 0.26 (0.09-0.73) 0.011
Lard 10 40.0 (16.8-68.7) 0.91 (0.24-3.39) 0.886
Fresh vegetables intake

6 to 7 times/week 366 25.7 (21.5-30.4) 1.0

3 to 5 times/week 199 28.6 (39.1-56.8) 1.16 (0.79-1.71) 0.448
1 to 2 times/week 114 31.6 (23.8-40.6) 1.34 (0.84-2.11) 0.217
No 19 36.8 (19.1-58.9) 1.69 (0.65-4.41) 0.286
Fresh fruits intake

6 to 7 times/week 311 241 (19.7-29.2) 1.0

3 to 5 times/week 201 30.8 (24.9-37.5) 1.40 (0.94-2.09) 0.094
1 to 2 times/week 146 34.2 (27.0-42.3) 1.64 (1.07-2.52) 0.024
No 40 17.5 (8.7-31.9) 0.67 (0.28-1.57) 0.355
Fruit juice consumption

6 to 7 times/week 112 16.1 (10.4-23.9) 1.0

3 to 5 times/week 132 23.5(17.1-31.4) 1.60 (0.84-3.06) 0.152
1 to 2 times/week 231 30.3 (24.7-36.5) 2.27 (1.27-4.04) 0.005
No 223 33.6 (27.7-40.1) 2.65 (1.49-4.71) <0.001
Obstetric history

Full term 25 24.0 (11.5-43.4) 1.0

Miscarriage 132 28.0 (21.1-36.2) 1.23 (0.46-3.30) 0.679
Stillbirth/aborts 551 27.8 (24.2-31.6) 1.22 (0.48-3.10) 0.681
Parity (number of children)

Non- and mono-parous 227 22.9 (17.9-28.8) 1.0

Multiparous 465 30.1(26.1-34.4) 1.45 (1.00-2.00) 0.048
Contraception use

Yes 149 36.2 (19.8-33.8) 1.0

No 489 28.4 (24.6-32.6) 1.12 (0.74-1.70) 0.592
Intra uterine device use

Yes 53 24.5 (14.9-37.6) 1.0

No 558 28.9 (25.2-32.7) 1.25 (0.65-2.39) 0.506
Hormonal contraceptive

Yes 26 30.8 (16.5-49.9) 1.0

No 582 28.2 (24.6-32.0) 0.88 (0.38-2.07) 0.774
Anemia in last 12 months

Not diagnosed 621 25.2 (22.0-28.8) 1.0

Diagnosed and treated 39 43.0 (29.3-59.0) 2.28 (1.18-4.41) 0.014
Diagnosed but not treated 37 54.0 (38.4-68.9) 3.48 (1.78-6.80) <0.001

Overall

27.7 (24.5-31.1)

OR: Odds ratio, CI: Confidence interval, univariate binary logistic regression analysis was applied to test association of anemia

with risk factors.

p=0.004], lack of fruit juice consumption [2.48 (1.31,
4.70), p=0.005] or fruit juice drinking 1 to 2 times [2.76
(1.46, 5.23), p=0.002] a week and diagnosed but not
managed [2.62 (1.29, 5.35), p=0.008] or managed [3.57
(1.71,7.45), p<0.001] anemia within last 12 months were
independent predictors of anemia (Figure 1).

Risk factors associated with anemia grades

Relating to the anemic status among NPW, mild ane-
mia in univariate analysis was associated with lack or
fruit juice consumption 1 to 2 times a week, margarine
and lard spread used over bread, BMI <25, previously
diagnosed but treated or not treated anemia (Figure 2).

Multivariable analysis showed that lack [2.35 (1.23-
4.49), p=0.010] or fruit juice consumption 1 to 2 times
[2.26 (1.18-4.33), p=0.014] a week, lard spread used
over bread [2.48 (1.31-4.69), p=0.005], BMI <25 [1.61
(1.07-2.41), p=0.002] and confirmed diagnosis of anemia

within last 12 months whether treated [2.42 (1.15-5.09),
p=0.020] or not treated [3.07 (1.40-6.73), p=0.005] inde-
pendently predicted mild anemia (Figure 2).

Living in households without electricity supply and
without adequate living space, lack of fruit juice drink-
ing or fruit juice consumption 1 to 2 times a week and
presence of low Hb levels with or without therapy within
last 12 months, increased likelihood of being moderately
anemic in NPW (Figure 2).

After performing polynomial logistic regression
analysis, (Figure 2) association was maintained for defi-
cit of living space [3.92 (1.49-10.30), p=0.007] and elec-
tricity supply [4.15 (1.47-11.67), p=0.007], lack of [8.65
(1.08-69.94), p=0.042] or fruit juice consumption 1 to 2
times a week [9.62 (1.19-77.49), p=0.034] and diagnosed
but not managed [9.99 (3.29-30.37), p<0.001] or man-
aged [4.06 (1.22-13.51), p<0.001] anemia.

Although it was found in univariate analysis that liv-
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Belgrade residential area —e—
Living space (<16m 2) per person : —<e—
Body mass Index (<25) -I—o—l
Present alcohol intake —e— .
Lack of fruit juice consumption ' —e—
Fruit juice consumption 1-2 times a week ' —e—
Diagnosed and treated anemia within last 12 months : —e——
Diagnosed but not treated anemia within last 12 months : —e—o

Odds Ratio (95% CI)

Figure 1: Odds ratios for risk factors predicting anemia among Serbian non-pregnant women.

Shown are the estimates (on a log10 scale) of the risk of possessing anemia. The diamonds represent point estimates confirmed
by multivariable analysis. The horizontal lines indicate the 95% confidence intervals. Vertical dashed line on 1 designates no
difference in haemoglobin values between participants with anemia and cases with normal hemoglobin levels.

A . . B
Mild anemia L .
Multivariable analysis

Univariate analysis
Odds Radio (95% CI)

Odds Radio (95% Cl)

Lack of fruit juice consumption  — L *> 1
Fruit juice consumption 1-2 times a week —_—- t * i
Margarine spread over bread t i
Lard spread over bread e | . |
Body mass Index (<25) —a— —e—
Diagnosed and treated anemia within last 12 months t = 1 , * 1
Diagnosed but not treated anemia within last 12 months ; | I *> y
1 3 5 7 10 |1 3 5 7 10
Cc D

Moderate anemia Multivariable analysis

Univariate analysis
Odds Radio (95% ClI)

Odds Radio (95% Cl)

Living space (<16m ?) per person —a A
Household without electricity supply e A
Lack of fruit juice consumption t | k * 1
Fruit juice consumption 1-2 times a week t i t * 1
Diagnosed and treated anemia within last 12 months —— L GE——
Diagnosed but not treated anemia within last 12 months —— A
1 3 1I0 30 1(‘)0 1 3 1‘0 30 160

Figure 2: Odds ratios for risk factors predicting mild and moderate anemia among Serbian non-pregnant women. Shown are
the estimates (on a log10 scale) of the risk of possessing mild (Panels, A and B) and moderate (Panels, C and D) anemia. The
squares represent point estimates confirmed by univariate (Panels, A and C) and the diamonds by multivariable analyses (Pan-
els, B and D). The horizontal lines indicate the 95% confidence intervals. Vertical dashed line on 1 designates no difference in
haemoglobin values between participants with anemia and cases with normal hemoglobin levels.

ing in households without electricity supply [12.25 (1.96-
76.57), p=0.007] was related to severe anemia grade, that
was further not confirmed by multivariable model.

Discussion

The overall prevalence of anemia among NHSS partic-
ipants in our study was 27.7%. The most of NPW suffered
of mild (21.9%) and moderate (5.1%) anemia, but few of
them were affected by severe (0.7%) anemia. WHO' sug-

gests classification of the public significance of anemia
according to the prevalence estimates of blood Hb levels
and proposes four grades of significance for countries in-
cluding “normal” (<5%), “mild” (50-19.9%), “moderate”
(20.0-39.9%) and “severe” (>40%) anemia. Accordingly,
relating to the WHO classification our data clearly confirm
that a public level of significance among Serbian woman
is in third or “moderate” grade. Hence, the finding of high
prevalence of anemia among NPW could be explained as
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continuation and worsening of anemia present in Serbian
school aged children and throughout their adolescent age,
that has been reported elsewhere*.

Our study has clearly shown that NPW living in Bel-
grade residential area were more than 2-times as likely to
acquire anemia compared to females living in Vojvodina
province and Central Serbia. This finding was further sub-
stantiated by study of Bentley and Griffiths?' who dem-
onstrated that childbearing women from the urban, low
standard of living group have almost 2-fold risk of anemia
compared to the high urban, standard of living group. In
Belgrade residential area, most developed area in Serbia,
industrial production devastation, massive immigration
and augmentation of unemployment in mid 1990s induced
rapid decline of SES and poor health outcomes throughout
vulnerable population groups including NPW.

Two additional risk factors of anemia confirmed by
multivariable analysis, i.e. deficit of living space and elec-
tricity supply, deserve attention. We observed that shortage
of living space per person (<16m?) increased more than
twice the risk of anemia and almost 4-fold the risk of being
moderately anemic among NPW, compared to their coun-
terparts originating from households with sufficient space
area. Furthermore, likelihood of being moderately anemic
raised also by deficit of electricity supply in households
in our study. Our finding is once again strong evidence in
favor, that urban growth, overcrowding and pour housing
are socioeconomic determinants of anemia.

SES associated with nutritional status and dietary in-
take, determines susceptibility to anemia in population
group of NPW. Our study showed that NPW with BMI
<25 had 61% higher odds of being anemic than females
with a BMI >25. This was further substantiated by re-
cent studies conducted in developing countries®. In cases
with BMI >25 consumption of sufficient quantity energy
reach food, even in the circumstances of its inadequate
quality provides adequate iron supply and consequently
decreases anemia risk. In addition, we confirmed that in-
take of lard as a spread over bread increases 2.5-times
the risk of mild anemia. Since early 1990s, lard regarded
as a “poverty food™!, and was often used in Serbia as a
substitution for dairy fats and vegetable oils because of
its high caloric content and low price.

Furthermore, beside high bioavailability rich foods,
dietary fruits and vegetables were seldom consumed by
NPW because of their expensiveness. We discovered that
lack of or fruit juice consumption 1-2 times a week in-
dependently predicted anemia in study sample. Hence,
absence of juice consumption increased 2- and almost
9-times the risk of mild and moderate anemia, respec-
tively and likelihood of being anemic was also high, if
juices have been drunk 1-2 times a week. This event is
in agreement with results of a previous study in which
multivariable statistic technique confirmed association
of anemia with inadequate juice consumption'®. Our re-
sults emphasize that, lack of dietary fruit consumption
produces ascorbic acid deficiency and consequently poor
non-hem iron absorption because of strong non-hem iron

promoter absorption activity of ascorbic acid among
NPW*. A recent study has reported protective activity of
alcohol intake?! that is also confirmed in alcohol abusers
in our study.

Additional risk factors for anemia such as presence
of previous anemia diagnosis have been shown before?”.
However, the importance of assessing and monitoring Hb
levels among NPW population at national level is em-
phasized by results in our study showing that previously
diagnosed, but not treated or treated anemia within last
12 months increased odds of being anemic and raised the
likelihood of mild and moderate anemia in our study.

This study suggests that anemia in NPW in Serbia
could be reduced by improvement SES, with introduc-
tion of diagnostic and monitoring procedures, by im-
proving health education about the importance of nutri-
tive risk factors and by routinely screening throughout
childbearing years. The present study also highlights the
necessity of providing special attention on preventive
and control measures of anemia toward introducing di-
agnostic procedures for iron-deficiency, as a prioritiy in
the population group of NPW. Interventions directed to
improve education are urgently required in Serbia to fill
up the knowledge gaps in the vulnerable group of pre-
menopausal women.

It is worth mentioning that we used measuring Hb con-
centration to evaluate prevalence of anemia as a proxy for iron
deficiency anemia in the population which could be consid-
ered as the first limitation of our study. In addition, the second
one, the type of study performed, because the cross sectional
design we have conducted evaluates only “snapshot” of the
existing frequency of anemia in the studied sample.

Despite such limitations, results of the present study
elucidate our understanding of factors associated with
anemia in the population group of NPW in Serbia. The
findings of our study could raise the concern of decision
makers and also assist health authorities’ implementation
of continuous, national, science-based monitoring and
control programs for anemia. However, further research
is required to elucidate iron deficiency and other determi-
nants of anemia among NPW.

It could be concluded that anemia remains a major pub-
lic health problem among NPW in Serbia. Results of current
cross-sectional study indicated that socioeconomic and nutri-
tional factors, vitamin deficiency and presence of diagnosed
but treated and not treated, anemia, are significant predictors
of anemia. Such findings highlight the need for introduction
of continuous monitoring and control programmes aimed to
reduce high prevalence of anemia in Serbia.
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