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Risk factors associated with anemia among Serbian school-age children
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Abstract

Background: Anemia in school-age children is an important public health problem and available data of its prevalence
and existing risk factors are essential for planning preventive strategies. The purpose of the current study was to assess
the prevalence of and the risk factors associated with anemia among the school-age children 7-14 years years old in
Serbia.

Methods: In the 2000 National Health Survey, a cross-sectional, multistage cluster survey, performed in 1688
private and refugee campuses’ households across the territory of Serbia a total of 525 cases were recruited. So-
cioeconomic, nutritional, physical activities and lifestyle data have been collected and hemoglobin levels were
determined.

Results: The overall prevalence of anemia was 18% (94/525) [95% CI 15-21]. Age of 12-14 yrs (odds ratio 3.56
[95% CI 2.17-5.85], p=0.000), male gender (3.22 [1.92-5.42], p=0.000), refugee campuses’ residence (1.98 [1.22-
3.23], p=0.000), lunch skipping (3.43 [1.40-8.33], p=0.007), defective poultry intake (1.65 [1.01-2.62], p=0.047),
lack of fish consumption (1.84 [1.07-3.18], p=0.028), disagreement that sport contributes protecting health (3.80
[2.02-6.95], p=0.000), absence of learning (1.80 [1.12-2.90], p=0.016) and defective book reading in free time (2.18
[1.03-4.61], p=0.04), were independent risk factors of anemia. The frequency of anemia was highest in schoolaged
of male gender adolescent males 12-14 years old (46/105, 44%); in 12-14 years aged participants living in refugee
campuses’ households (22/63, 35%); in refugees of 7-14 yrs old male gender (32/101, 32%); in subjects with defective
fish and poultry intake (35/118, 30%) and in participants who escaped reading and learning as lifestyle practices in
free time (53/204, 26%).

Conclusions: Socioeconomic, nutritional, physical and lifestyle risk factors could be considered by introducing preven-
tive strategies of anemia in school-age children in Serbia. Hippokratia 2010; 14 (4): 252-260
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Anemia among school-age children (SAC) is known
to be a significant global problem affecting 305 million
SAC!. In developing countries in population group of
SAC for school-age children and adolescents prevalence
rates from 29.2%° to 79.6%°, respectively, have been
reported. This may reflect inadequate nutritional iron
intake3, generalized malnutrition® or low iron bioavail-
ability of the diet*. Furthermore, it is well confirmed that
increased risk of iron deficiency in SAC of 12-14 yrs old-
adolescents is associated with incremented iron demands
because of the rapid growth>’. The consequences of iron
deficiency are many and seriously affect not only indi-
viduals’ health but also the development of societies and
countries. Therefore, preventive and control measures
need to be performed when the prevalence of anemia in
the population varies between 5% and 19.9%'. Nutritive
deficiency causes 50% of all types of anemia® and is the

most common cause of isolated chronic anemia’ occurring
more often in SAC originating of low income families'*12.
Cross-sectional study conducted to investigate nutritive
and socioeconomic risk factors for iron-deficiency ane-
mia among 548 girls, 11-16 yrs old, has shown that girls’
fish dietary deficiency and parents’ occupancy were inde-
pendent predictors of decreased hemoglobin (Hb) val-
ues®. Likewise, socio-demographic and physical activity
underlying factors, as mothers’ formal education', race®,
nutritional practices knowledge'® and decreased physical
activities'’, respectively, were additional risk factors as-
sociated with lower Hb levels. Even in some countries the
existence of culturally defined, gender based proscrip-
tions for child feeding causes iron deficiency 2.4 times
as likely in school-aged girls, compared to the boys the
same age's. More recently, randomised interventional
study performed to educate anaemic female 12-17.9 yrs
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old in necessity of increasing dietary iron consumption,
resulted in changing nutritive habits and preventing ane-
mia worsening, in treatment, compared to control study
arm. There is strong evidences in favour that house-
holds’ incomes increasing preceded to the higher meat,
fish and poultry consumption in the population®. Very
recent cross-sectional surveydesign also revealed that
frequency of meat and dairy consumption determines
Hb values in SAC?'. Particular vulnerability to iron-de-
ficiency is reported in living in SAC refugee campuses®.
The measurement of Hb is the most common method of
assessing anemia® and the American Academy of Family
Physician, strongly recommends ordering screening tests
for Hb in neonates® and the Centres for Disease Control
and Prevention and American Academy of Paediatrics
postpone screening to the high risk preschool children
subpopulation®#2, Most children with anemia are as-
ymptomatic and an abnormal Hb levels are discovered
on routine screening?. Although World Health Orga-
nization (WHO) reports country estimates of anemia
prevalence in Serbian preschool-age children (PreSAC)
of 29.5% (95% Confidence Interval [CI] 23.4-36.5%)',
nevertheless thus far, there are no studies conductedare
no studies conducted in Serbia evaluating prevalence of
anemia in SAC. It is worth noting that, there were also,
no available data of anemia for SAC since the early 1990s
when worsening of economic conditions for many fami-
lies became reality associated with a great refugee move-
ments directed to Serbia. In the same time the concern
raised because of missing data of the nutritive status of
SAC as an indicator for further preventive strategies
planning. We therefore, accomplished cross-sectional
survey to investigate the frequency of anemia and the as-
sociated risk factors in SAC in Serbia including the pri-
vate and households within refugee campuses alongside
the whole territory of the country.

Methods
Subjects and settings

One thousand six hundred and eighty eight (n=1688)
private and refugee campuses’ households across the
territory of Serbia were surveyed.

Five hundred and twenty five (525) school-age chil-
dren were recruited in the survey from July 1, 2000 until
July 31, 2000.

Study design

Two stages stratified sample of clusters has been
performed. In the first stage according to the probabil-
ity approach 300 municipalities on the level of Serbia
have been selected (units of the first stage). In the sec-
ond stage, in each municipality one cluster has been
selected. Each cluster consisted of 15 nearby house-
holds (units of the second stage). A structured ques-
tionnaire was used for collecting information about
the socioeconomic, nutritional, physical, lifestyle fac-
tors and underlying diseases as following: age; gender;
menarche; residence; immigration status; number of

children; separate room owner; week’s pocket money;
scholar status; regular: meal, breakfast, collation, lunch
and dinner consumption; intake of milk, dairy prod-
ucts, potato, potato/rice, poultry, fish, pork, beef, meat
products, fresh vegetables and fruits, eggs, sweets; sweet
beverages; healthy food lifestyle; attendance of physi-
cal exercises and school sport classes regularity; agree-
ment or disagreement with: sport/recreation is fun to
be occupied with, contributes to meet friends, protects
health, makes to be popular, contributes to good look-
ing, good physical condition and relaxes; training sport
induced by parent’s request; sport as future activity;
watching television; learning; helping at home; draw-
ing and writing; book or magazine and drawing novel
reading and music listening; presence of hypertension,
chronic bronchitis, emphysema, asthma, diabetes melli-
tus, rheumatic diseases, back pain in children; psychiat-
ric and neurological disorders. For each subject values
of blood pressure, height and weight were measured
and blood samples were collected. Anemia was defined
as decreased concentration of Hb compared with the
age-matched controls according the criteria described
elsewhere® (e.g., for children 7-11 yrs, both genderes
Hb values <11.5g/dL and for females and males 12-14
yrs old, <12¢g/dL and <13g/dL, respectively). Capillary
samples were analyzed with a HemoCue photometer
(Hemo-Cue, Angelholm, Sweden)**.

Statistical analysis

Results are reported as mean (SD) or as proportions.
Statistical tests used included Kolmogorov-Smirnov
and Shapiro-Wilk tests, Mann Whitney U test, x> test,
binomial test and multiple logistic regression analysis.
Stringent entry criteria (p<0.05 in univariate analysis)
and separate analyses of groups of risk factors were per-
formed in order to reduce the number of introduced
variables and to avoid over fitting. Interactions were
analysed pair wise by entering interaction term in the
logistic regression model and results are reported sepa-
rately when interaction was found (p<0.05). Unadjusted
and adjusted odds ratios (OR) are reported with 95%
CI. Statistical analyses were performed by using SPSS
software (version 15.0, SPSS Inc, Chicago).

Results
Study participants

A total of 525 (274 male and 251 female SAC, mean
age [SD] 10.4 yrs [2.2] and 10.6 years [2.3], respectively),
completed the survey. In overall 94 out of 525 (18%)
[95% CI 15-21] survey participant’s anemia has been di-
agnosed compared to 431/525 (82%) [95% CI 78-85], in
whom normal Hb values were confirmed with Hb ranges
between 8.00 to 12.90 mg/dL, in the former and 11.50 to
18.10, in the latter one. Table 1 compares the general
data of the surveyed individuals grouped according to
the Hb level. Study groups significantly differentiated in
elderly, gender, living area and systolic blood pressure.
There was a lack of statistically significant difference be-
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Table 1: General data of participants with anemia and normal hemoglobin levels.

CharacteristicVariable Anemia Normal hemoglobin p
(n=number of cases) (n=94) levels
(n=431)
Mean (SD) Aage (years) (n=525)
11.07+1.02 10.35+2.19 0.0005*
(7.00-14.00) (7.00-14.00)
SexGender (n=525)
Male 69 (73%) 205 (48%) 0.000*
Female 25 (27%) 226 (52%)
School status (n=517)
Prescholar 12 (13%) 29 (7%) 0.065*
Scholar 81 (87%) 395 (92%)
Living area (n=525)
Urban 23 (24%) 149 (35%) 0.018*
Rural 26 (28%) 142 (33%)
Refugee campus 45 (48%) 140 (32%)
Hemoglobin (g/dL) mean (SD) [n=525] 11.38+1.02 13.22+1.05 0.000**
(Range) (8.00-12.90) (11.50-18.10)
Weight (kg) mean (SD) [n=524] 44+17 42+15 0.362%*
(Range) (19-128) (20-132)
Height (cm) mean (SD) [n=524] 150+17 148+16 0.420%*
(Range) (109-180) (102-183)
Body mass index (m/kg?) mean (SD) (n=524) 18.80+7.84 17.96+4.90 0.580**
(9.77-83.38) (10.39-75.68)
Body mass index (% normal) [n=524]
Underweight, 15 to 18.4 68 (72%) 339 (79%) 0.081*
Normal, 18.5 to 22.9 17 (18%) 70 (16%)
Overweight, > 23 9 (10%) 21 (5%)
Systolic blood pressure (mmHg) mean (SD) [n=525] 110+11 (90-149) 106+13 (70-170) 0.0109**
Diastolic blood pressure (mmHg) mean (SD) [n=525] 70=8 (51-83) 68=8 (51-90) 0.188%**

Values expressed as mean+SD (range). * t-test, ** Mann-Whitney U-test.

tween anemic and non-anemic groups on menarche and
existing underlying diseases.

Socio-demographic risk factors of anemia

Anemia was associated in the univariate analysis
with elderly (males 12-14 yrs of age), male gender,
refugee campuses residence and immigration status
(Table 2). Multivariate (logistic-regression) analysis
revealed that age of 12-14 yrs (odds ratio 3.56 [95%
CI 2.17-5.85], p=0.000), male sexgender (3.22 [1.92-
5.42], p=0.000) and refugee campuses residence (1.98
[1.22-3.23], p=0.000) are independent risk factors of
anemia.

Nutritional risk factors of anemia

Anemia was significantly associated with eight nutri-
tive risk factors. Those shared variables including lack of
regular lunch and dinner skipping, as well as, defective
poultry, milk and milk products, fish, pork and sweets

consumption and disagreement to healthy food lifestyle
(Table 3).

Lunch skipping (3.43 [1.40-8.33], p=0.007), defec-
tive poultry (1.65 [1.01-2.62], p=0.047), and lack of fish
consumption (1.84 [1.07-3.18], p=0.028), were indepen-
dently associated with anemia.

Physical risk factors of anemia

Relating to the physical risk factors, variables
as, irregular physical exercises activity and irregular
school sport classes attendance, as well as partici-
pants’ disagreement with the opinions that: sport is
fun to be occupied with, sport/recreation contributes
to meet friends, to protect health, to be popular, to
good looking and to good physical condition, to be
relaxed and rejection future sport activity, were sig-
nificantly related to anemia by the univariate analysis
(Table 4).

The logistic-regression analysis showed only dis-
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agreement with the opinion that sport contributes to
protect health (3.80 [2.02-6.95], p=0.000) as an inde-
pendent factor associated with anemia.

Lifestyle risk factors of anemia

Absence of behavioural (lifestyle) risk factors as
watching television, learning and reading books was sig-
nificantly related to anemia (Table 5).

Furthermore, multivariate analysis revealed that ab-
sence of learning (1.80 [1.12-2.90], p=0.016) and defec-
tive book reading (2.18 [1.03-4.61], p=0.04), were inde-
pendently associated with decreased Hb levels.

Analysis of interactions

Elderly 12-14 yrs and male gender showed a signifi-
cant interaction in the analysis of anemia (adjusted odds
ratio for the interaction term 2.47 [1.39-4.38], p=0.002)
[Figure 1]. The frequency of anemia was highest in male
adolescents (males and elderly of 12-14yrs 46/105, 44%;
males and elderly of 7-11yrs was 23/169, 14%; females
and elderly of 12-14yrs, 9/90, 10%; females and elderly

Absence of reading and
lerning in free time ]

Lack of fish and poultry |
consumption

Age and residence 1 t & {

Sex and residence - } =

Age and sex

o 1 2 3 4 5 6 7 8
Odds ratio (95% Cl)

Figure 1: Odds ratios with 95% Confidence intervals for in-
teraction terms of socioeconomic, nutritive and lifestyle risk
factors of anemia in school-age children and adolescents in
Serbia. Vertical dashed line on 1 designates no difference in
haemoglobin values between participants with anemia and
cases with normal hemoglobin levels.

of 7-11yrs, 16/161, 10%). Residence in refugee campuses
and males showed a significant interaction in the analy-
sis of the anemia [Adj. OR for the interaction term 3.83
(2.03-7.25), p=0.000] (Figure 1). The frequency of ane-

Table 2: Univariate variable statistics for socioeconomic risk factors of anemia.

Characteristic Anemia
Variable (n=number of cases) Diagnosis p Odds ratio
(95% CI)
Age (years) (n=525)
12-14 55/195 (28%) 0.000* 2.93 (1.86-4.62)
7-11 39/330 (12%)
Gender (n=525)
Male 69/274 (25%) 0.000* 3.04 (1.85-5.0)
Female 25/251 (10%)
Menarche (n=251) 9/25 (36%)
81/226 (35.8%) 0.987*
Residencece (n=525)
Refugee campus household 45/185 (24%) 0.005* 1.91 (1.21 - 3.00)
Private householdPrivate household 49/340 (14%)
Immigration status (n=518)
Yes 56/246 (23%) 0.009* 1.82 (1.15 - 2.86)
No 38/274 (14%)
Number of children in the family (n=525)
1 child 86/466 (18%) 0.355*
> 1 child 8/59 (13%)
Owner of separate room (n=514)
Yes 28/177 (16%) 0.328*
No 65/337 (19%)
Week’s pocket money (n=519)
Yes 43/278 (16%) 0.093*
No 51/241 (21%)
School status (n=517)
Prescholar 12/41 (29%) 0.065*
Scholar 81/476 (17%)

Odds ratios with 95% CI are reported for all variables entered into multivariate analysis (p<0.05). * test.
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Table 3: Univariate variable statistics for nutritive risk factors of anemia.

CharacteristicVariable Anemia

(n=number of cases) Diagnosis p Odds ratio
(95% CI)

Regular meal consumption (n=525)

Yes 16/107 (15%) 0.372%

No 78/418 (19%)

Regular breakfast consumption (n=519)

Yes 75/446 (17%) 0.058*

No 19/73 (26%)

Regular collation consumption (n=525)

Yes 25/149 (17%) 0.672*

No 69/376 (18%)

Regular lunch consumption (n=525)

Yes 84/495 (17%) 0.036* 2.44

No 10/30 (33%) (1.10 - 5.40)

Regular dinner consumption (n=525)

Yes 75/461 (16%) 0.009* 217

No 19/64 (30%) (1.20 - 3.92)

Milk and dairy products consumption (n=514)

Yes 85/491 (17%) 0.016* 3.07

No 9/23 (39%) (1.29 - 7.32)

Potato consumption (n=515)

Yes 63/361(17%) 0.756*

No 30/153 (20%)

Potato/rice consumption (n=516)

Yes 67/377 (18%) 0.666*

No 27/139 (19%)

Poultry consumption (n=516)

Yes 54/354 (15%) 0.010* 1.82

No 40/162 (25%) (1.15 - 2.88)

Fish consumption (n=517)

Yes 21/178 (12%) 0.006* 2.05

No 73/339 (22%) (1.21 - 3.46)

Pork consumption (n=517)

Yes 21/178 (12%) 0.026* 1.66

No 73/339 (22%) (1.06 - 2.61)

Beef consumption (n=516)

Yes 28/199 (14%) 0.053*

No 63/317 (21%)

Meat products consumption (n=515)

Yes 83/427 (19%) 0.111*

No 11/88 (12%)

Fresh vegetables consumption (n=516)

Yes 8/34 (23%) 0.421*

No 86/482 (18%)

Fresh fruit consumption (n=515)

Yes 8/34 (23%) 0.678*

No 86/482 (18%)

Sweets consumption (n=515)

Yes 65/400 (16%) 0.035% 1.70

No 29/117 (25%) (1.03 - 2.79)

Sweet beverages drinking (n=516)

Yes 67/383 (17%) 0.595*

No 26/133 (19%)

Eggs consumption (n=514)

Yes 78/444 (17%) 0.299*

No 16/70 (23%)

Healthy food lifestyle (n=514)

Yes 56/359 (15%) 0.042* 1.62

No 36/156 (23%) (1.01 - 2.59)

Odds ratios with 95% CI are reported for all variables entered into multivariate analysis (p<0.05). * test.
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mia was highest in males residenced in refugee campuses
(campus residence and male gender 32/101, 32%; cam-
pus residence and females was 13/84, 15%; households
residence and males 37/172, 21%; household residence
and females 12/167, 7%). Residence in refugee campuses
and elderly 12-14 yrs showed a significant interaction in
the analysis of the anemia [Adj. OR for the interaction
term 3.88 (2.19-6.85), p=0.000] (Figure 1). The frequen-
cy of anemia was highest in elderly of 12-14 yrs old living
in refugee campuses (campus residence and age 12-14 yrs
22/63, 35%; campus residence and age 7-11 yrs 23/122,
19%; households residence and elderly 12-13 yrs 33/130,
25%; household residence and elderly 7-11 yrs 16/210,
8%). Defective fish consumption and lack of poultry
intake showed a significant interaction in the analysis
of anemia [Adj. OR for the interaction term 2.00 (2.13-

3.57), p=0.018] (Figure 1). The frequency of anemia was
highest when children did not consume neither fish nor
poultry (fish intake deficiency and defective poultry con-
sumption 35/118, 30%; defective fish consumption and
poultry intake 38/221, 17%; fish consumption and de-
fective poultry intake 5/38, 13%; fish consumption and
poultry consumption 16/140, 11%). Defective book read-
ing and lack of learning activities in free time showed a
significant interaction in the analysis of anemia [Adj. OR
for the interaction term 3.02 (1.35-6.76), p=0.007] (Fig-
ure 1). Defective book reading and lack of learning capa-
bilities were most often seen in anemic SAC (Defective
book reading and lack of learning capabactivities 53/204,
26%; defective learning but book reading 2/16, 12%;
learning but defective reading 32/209, 15%; learning and
book reading capabilities maintained 7/90, 8%).

Table 4: Univariate variable statistics for physical risk factors of anemia.

Characteristic Anemia
Variable (n=number of cases) Diagnosis p Odds ratio
(95% CI)

Regular physical exercises (n=524)

Yes 74/460 (16%) 0.005* 2.36

No 20/64 (31%) (1.32-4.25)

Regular attendance of school sport’s classes (n=492)

Yes 70/438 (16%) 0.008* 241

No 17/54 (31%) (1.29 - 4.52)

It is fun to be occupied by sport/recreation (n=517)

Agree 72/449 (16%) 0.005* 2.34

Disagree 21/68 (31%) (1.32-4.45)

I meet friends within sport/recreation activities (n=516)

Agree 67/433 (15%) 0.001* 2.49

Disagree 26/83(31%) (1.46 - 4.24)

I protect my health by sport/ recreation (n=>518)

Agree 69/449 (15%) 0.000* 3.12

Disagree 25/69 (36%) (1.80 - 5.43)

Sport/recreation makes me popular (n=516)

Agree 55/356 (15%) 0.015* 1.76

Disagree 39/160 (24%) (1.11 - 2.80)

Sport/recreation contributes to good looking (n=517)

Agree

Disagree 61/417 (14%) 0.000* 2.87
33/100(33%) (1.74 - 4.72)

Sport/recreation contributes to good physical condition

(n=516)

Agree 67/438 (15%) 0.000* 2.93

Disagree 27/78 (35%) (1.72 - 5.00)

I perform sport/recreation to accomplish parents

requirements (n=515)

Agree 26/184 (14%) 0.071*

Disagree 68/331 (20%)

Sport/recreation relaxes me (n=517)

Agree 59/395 (15%) 0.001* 2.29

Disagree 35/122 (29%) (1.42 - 3.70)

I’ll trainee sport in future (n=514)

Agree 45/300 (15%) 0.022* 1.68

Disagree 49/214 (23%) (1.07 - 2.64)

Odds ratios with 95% CI are reported for all variables entered into multivariate analysis (p<0.05). * x* test.
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Table 5: Univariate variable statistics for lifestyle risk factors of anemia.

CharacteristicVariable Anemia

(n=number of cases) Diagnosis p Odds ratio
(95% CI)

Watching television (n=519)

Yes 39/272 (14%) 0.019* 1.71

No 55/247 (22%) (1.09 - 2.69)

Learning (n=519)

Yes 39/299 (13%) 0.000* 2.22

No 551220 (25%) (1.41-3.50)

Helping at home (n=517)

Yes 18/108 (17%) 0.643*

No 76/409 (19%)

Drawing and writing (n=518)

Yes 12/99 (12%) 0.072*

No 82/419 (19%)

Reading a book (n=519)

Yes 9/107 (8%) 0.002* 2.83

No 85/412 (21%) (1.37-5.83)

Magazine and drawing novels reading (n=515)

Yes 13/89 (15%) 0.378*

No 79/426 (18%)

Listening music (n=517)

Yes 16/125 (13%) 0.083*

No 77/392 (20%)

Odds ratios with 95% CI are reported for all variables entered into multivariate analysis (p<0.05). * test.

Discussion

The current paper presents results of the first cross-
sectional survey performed to evaluate prevalence and
risk factors associated with anemia in SAC in Serbia. The
overall prevalence of anemia among participants in Ser-
bia was 18%. The frequency of anemia in our survey is re-
markably consistent with rate of 16% (p=0.000) reported
in developing country®, significantly lower than global
anemia prevalence of 25.4%!, (p=0.000), significantly
higher than rate estimated in developed country 3.2%%
(p=0.000) and significantly different than the popula-
tion specific threshold of <4.99%1 (p=0.000). Hence,
our findings of high rate of anemia in SAC could be
explained as continuation of anemia existing in Serbian
Pre SAC that is reported by WHO'. Such ascertains are
also confirmed in other studies®*%. Our data also clearly
confirm that school-aged 12-14 yrs old and participants
of male gender had 3.55 and 3.22 times, respectively,
greater risk of anemia than SAC 7-11 years old and fe-
male gender. Furthermore, the odds of anemia are 98%
higher for SAC living in refugee campuses households.
This was further substantiated by other investigators®-’
who demonstrated age and male gender as independent
predictors of anemia. Rapid growth in that age increases
the need for iron to such an extent™ that a positive bal-
ance is difficult to maintain® and makes schoolaged 12-

14 yrs old males and SAC living in refugee campuses*
particularly vulnerable to anemia. We clearly supported
such hypothesis by the analysis of interactions in the mul-
tivariate model discovering prevalence of anemia of 44%
for SAC of male gender 12-14 yrs old, 35% for 12-14 yrs
aged subjects living in refugee campuses’ households and
32% for males living in such campuses.

Three additional risk factors for anemia confirmed
by multivariate analysis in our study as lunch skipping,
lack of fish and poultry consumption deserve attention.
We observed more than 3-fold risk of anemia in partici-
pants who skipped lunch compared to those on regular
midday meal intake. We also discovered that SAC in our
study with defective poultry and fish consumption had
increased odds of anemia for 65% and 85%, respectively,
compared to SAC with regular consumption. These find-
ing are also supported by similar studies indicating lack
of fish and meat (beef, pork) consumption to be inde-
pendent predictors of anemia in SAC “'4? from one and
association of lunch skeeping with decreased Hb levels
(anemia occurence), from another side®. We revealed
particularly high prevalence of anemia in participants
having both factors including inappropriate poultry and
fish intake. It should be noted that meal skipping, defec-
tive poultry and fish intake among our participants was
due to decreased household incomes. High bioavailabil-
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ity reach foods which are usually expensive were seldom
consumed in Serbia as a consequence of worsening of
socioeconomic status (SES). This is further supported by
other surveys showing increasing prevalence of anemia
in SAC from lower SES!"® and decreasing anemia rates
in surveyed participans living of better SES*.

SES associated with educational level, physical and
psychological health, determines also lifestyle practices
and physical activities of SAC. Lifestyle practices and
physical activities, as absence of learning, defective book
reading and disagreement with the opinion that sport
contributes to protect health in our study independently
predicted anemia in study sample. Furthermore, pres-
ence of anemia increased almost 3 times the risk of de-
fective book reading and lack of learning capabilities in
SAC. Taking in account that anemia is most prevalent in
developing countries including Serbia, this finding can
be explained by the fact that children living in low in-
come families rarely practice healthy lifestyle activities
because of their poor household environment and their
high prevalence anemia rates.

In Cconclusion

The present study suggests that anemia SAC in Ser-
bia could be reduced by: improvement of SES, intro-
ducing diagnostic, monitoring and therapeutic proce-
dures and health education in schools and society. The
findings of our study could support health authorities’
implementation of national science-based programs for
nutritional, educational preventive and control activities
for anemia in SAC. However, further investigations are
also required to elucidate the causes of anemia in the
population group of SAC.

In conclusion, anemia remains an important public
health problem in SAC in Serbia. The results of the cur-
rent cross-sectional survey indicated that age of 12-14
yrs, male gender, refugee campuses residence, lunch
skipping, defective fish consumption, irregular poultry
intake, disagreement that sport contributes protecting
health, absence of learning and defective book reading
as lifestyle activities are significant predictors of anemia
that need to be considered in intervention programmes
aimed to reduce anemia in SAC.
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