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Abstract

Objective: The aim of this study was to evaluate the prevalence and risk factors of anemia among adolescentsin Denizli where Mediterranean cuisine (fresh fruit and vegetables) is adopted.
Methods: We accepted hemoglobin values below 12 g/dl for girls and 13 g/dl for boys as the criteria ofanemia. We recorded a detailed history including nutritional habits, consumption of animal source foodsespecially red meat, consumption of fresh fruit and vegetables, presence of parasitic infestation, psychosocialstatus, school success and any materials consumed except ordinary food.
Findings: We investigated the prevalence of anemia in 1120 children (672 girls and 448 boys), aged 12 to 16years. We found that the overall prevalence of anemia was 5.6%. 8.3% of the girls and 1.6% of the boys wereanemic. We diagnosed iron deficiency anemia in 37(59%) anemic patients and combined iron deficiency andvitamin B12 deficiency anemia in 26 (41%) anemic patients. None of the patients had folic acid deficiency.
Conclusion: Our results suggest that the socioeconomic status of the family, traditional eating habits of theregion, the fear of gaining weight and irregular eating habits are of great importance in the development ofadolescent anemia in Denizli.
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IntroductionAnemia is one of the most important healthproblems throughout the world [1]. Adolescentchildren are one of the major risk groups foranemia[2]. The prevalence of anemia amongadolescents is 27% in developing countries, and6% in developed countries [3]. In Turkey, theprevalence ranges from 1.5% to 12.5% [4,5]. Irondeficiency anemia (IDA) constitutes the majoranemia during adolescent period. Accelerated

development, hormonal changes, malnutrition andstarting of menstrual periods in girls are majorcauses in this period [2,6]. Because iron is anessential element for the function of variousorgans, its deficiency may lead to impairedperception and learning difficulties ending up withdeclined school success [7].In childhood, the most frequent cause ofmegaloblastic anemia is the deficiency of vitaminB12 and folic acid. Fresh vegetables and fruitscontain folic acid, but the only source of vitamin
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B12 is foods of animal origin [8]. Deficiency ofvitamin B12 may cause neuropsychiatric problems,impaired behavior, lack of attention, learningdifficulties and a decline in the success of theaffected students [9]. Prevalence of vitamin B12 andfolic acid deficiency vary among differentcommunities with different eating habits andsocioeconomic levels.The studies about adolescent anemia includingvitamin B12 and folic acid deficiency are verylimited in Turkey [4,5]. In this study we aimed toinvestigate the prevalence of anemia and riskfactors among adolescents in a southwestprovince of Turkey where Mediterranean diet(fresh fruit and vegetables) is adopted.

Subjects and MethodsThe population of study was recruited from 12-16year-old patients who applied to pediatricoutpatient clinics between December 2008 andDecember 2009 in Denizli State Hospital. Thisstudy was approved by regional ethic committee.Informed written consent was obtained from legalrepresentatives of patients. The criteria of anemiawere accepted as the hemoglobin value below12g/dl for girls and 13g/dl for boys. Thalassemiatraits, patients having chronic illness, or takingmedication were excluded from the study.The patients with anemia were investigated inthe hematology outpatient department. A detailedhistory including eating habits, consumption ofanimal source foods especially red meat, freshfruit and vegetables, presence of parasiticinfestations, psychosocial status, school successand any materials consumed except ordinary foodwere recorded. Vitamin B12, folic acid and ferritin

levels were measured in the venous bloodobtained in the morning after 8 to 10 hours offasting. Ferritin was measured usingchemiluminescent technique (Advia Centaur,Siemens, USA). Vitamin B12 and folic acid levelswere measured using chemiluminescent techniqueby 2000 (Immulite, Diagnostic ProductsCorporation, USA). Serum iron and iron bindingcapacity were measured by Abbott Architect C8000 Biochemistry Analyzer. The anemic patientswho had ferritin <15ng/dL and transferrinsaturation <14% were diagnosed as having IDA.Vitamin B12 and folic acid levels below 200pg/mland 4ng/ml respectively were accepted as vitaminB12 and folic acid deficiency.

FindingsA total of 1120 patients (672 girls and 448 boys)aged 12-16 years admitted to pediatric outpatientclinic during this period comprised the studygroup. Sixty-three of 1120 (5.6%) children werediagnosed as being anemic. When the gender wasconsidered, 8.3% of the girls and 1.6% of the boyshad anemia. Thirty-seven (59%) patients werediagnosed as having IDA, and 26 (41%) werediagnosed as having combined iron deficiency andvitamin B12 deficiency anemia (Table 1).In anemic patients, blood parameters weredistributed as shown on Table 2. None of thepatients were diagnosed as having folic aciddeficiency. No parasitic infestation was detected.Five patients were strictly vegetarians. Thesepatients had combined vitamin B12 and IDA.Fifty (88%) of 57 girls with anemia hadmenstrual bleeding. Nine (16%) girls had irregularmenstrual bleeding in form of menometrorrhagia.
Table 1: Characteristics of anemic patients

N (%)
Gender Girls 56 (89)

Boys 7 (11)
Iron Deficiency Anemia 37 (59)
Combined iron and vitamin B12 deficiency anemia 26 (41)
Folic acid deficiency 0
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Table 2: Laboratory results in anemic patients
Variable Mean (SD) min-max
Hemoglobin (g/dl) 9.3 (1.7) 8.4-12.1
MCV (fl) 69.7 (8.9) 48-87
RDW (%) 17.8 (1.0) 16-20
Ferritin (ng/ml) 4.9 (5.1) 0-14
Vitamin B12 (pg/ml) 169.2 (12.7) 150-190
Iron (U/L) 15.6 (6.2) 6-34
Iron binding capacity (μg/dL) 418.8 (58.0) 256-565SD: Standard Deviation

Bleeding disorder or an abnormality in pelvicultrasonography was not detected in these girls.Eating habits of anemic patients are shown inTable 3. Animal source food preference was low(32%) and families were mostly composed ofmoderate-poor socioeconomic status in our study(Table 3).

DiscussionThe number of studies investigating theprevalence of adolescent anemia is limited inTurkey [4,5,10]. In our study, we found the rate ofanemia as 5.6%. This result was comparable withthe average rate of anemia in Turkey. Inadolescence period, the iron need is increased dueto rapid growth. In order to increase theabsorption of iron, the level of ferritin decreases.Additionally, the onset of menstruation in girlsresults in reduced ferritin levels. Irregular eatinghabits and the lower consumption of animal

source foods contributes to the development ofanemia. Therefore, girls have higher incidence ofanemia [6,11]. In our study, we diagnosed anemia in8.3% of the girls compared to 1.6% of the boys.Smilar to our study, Kara et al [12] and Yavuz et al[13] also found a higher incidence of anemia in girlscompared to boys. The lower prevalence ofanemia among pubertal boys can be explained bythe physiological rise in hemoglobin concentrationcaused by sexual maturation as well as bydecreasing requirements after completion of thegrowth spurt. In girls, the occurrence of menarcheand menstrual irregularities halt an expected agerelated increase in hemoglobin concentration[14].In our study, there were 50 menstruating girls,and 9 of them had irregular menstruation. In aprevious study it was shown that the incidence ofanemia was higher in developing countries thanthat of developed ones. Poverty limits theavailability and consumption of foods of animalorigin [14]. The prevalence of anemia in adolescentgirls was 68.8% in Nepal [15] whereas the samerate detected as 2% in the USA [16]. Anemiaprevelances also differ among the countries within
Table 3: Eating habits of anemic patients

Eating characteristics Number of patients ( %)

Preferred eating habit in  family
Fruit-vegetable 43 (68%)Animal sources food 20 (32%)

Frequency of animal source food consumption
(egg, chicken, milk etc.)

Once every 2 to3 days 10 (16%)Weekly or less often 53 (84%)
Frequency of red meat consumption

Once every 2 to 3 days 8 (13%)Weekly or less often 55 (87%)
Frequency of fresh vegetable and fruit
consumption

Once every 2 to3 days 63 (100%)Weekly or less often 0
Breakfast or lunch or both

At home 8 (13%)At canteen or café 52 (87%)
Socio-economic status

Moderate-well 15 (24%)Moderate-poor 48 (76%)
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Table 4: Comparison of studies evaluating adolescent anemia from different countries within samegeographical region
Study Prevelance (%) Age Group Country

Al-Sharbati et al [18]
12.9 for rural region 17.6for urban region Adolescents Iraq

Akramipour et al [19] 21.4 14-20 years Iran
Mikki et al [20]

6.0-22.5 for male9.2-9.3 for female 13-15 years Palestine
El Sahn et al [21] 46.6 12-18 years Egypt

same geographical region (Table 4) [17-20]. In ourstudy, 76% of children with anemia hadmoderately poor socioeconomic level and 87% ofanemic patients had red meat intake for once aweek or less.Denizli is a city of agriculture, industry andcommerce and located in Southwest Aegeanregion of Turkey. Traditionally, a diet rich withfresh fruit and vegetables often referred as“Mediterranean Cuisine” is commonly used in thiscity. In our study, the families of 68% of thepatients preferred fresh vegetable and fruitinstead of animal source foods. We suggest thathigh proportion of manual labor workers inpopulation and the traditional eating habits ofthem may contribute to the development ofanemia in this region. The study conducted inŞanlıurfa is a good example showing the effects ofeating habits on anemia. Şanlıurfa, a lessdeveloped city located on the southeast of Turkey,has a high rate of red meat consumption and hasadolescent anemia prevalence of 1.5% [4]. In ourstudy, vitamin B12 and iron deficiency due to thelower intake of animal source foods is acontributory cause. We did not see folic aciddeficiency because of high levels of fruit/vegetableintake.Iron deficiency anemia is the most commontype of anemia in adolescents [2]. However, adetailed investigation is necessary for vitamin B12deficiency, the only source of which is animalorigin foods. Christel et al [16] reported thatvitamin B12 was low in vegetarian patients. In oneof the studies conducted in Nigeria, Vanderjagt etal represented that the lower intake of meatresults in lower vitamin B12 level [21]. In Turkey,the research is limited concerning vitamin B12deficiency in adolescents. Wetherilt et al [22]

reported 5.9% prevalence for vitamin B12deficiency among adolescents in Turkey. In ourstudy, combined vitamin B12 and iron deficiencywere 2.3% in selected patient population. Fivepatients were vegetarians. Our findings can beattributed to lower intake of animal source foods,low socio-economic status, traditional eatinghabits, school-exam anxiety, irregular eatinghabits with consumption of the food which isdeficient in vitamin B12 (biscuits, chocolate, teaand coke in canteens or cafes), and anxiety ofgaining weight.

ConclusionOur results suggest that the socioeconomic statusof the family and traditional eating habits are ofgreat importance in the development of anemia. Inadolescents, the fear of gaining weight and notbeing liked, examination anxiety and, irregulareating habits are the major causes for the lowerintake of animal source foods leading to anemia.Nutrition awareness education should be givenboth to parents and to children.

AcknowledgmentWe would like to thank the Denizli State HospitalDepartments of pediatric outpatient clinics fortheir participation
Conflict of Interest: None



81Iran J Pediatr; Vol 22 (No 1); Mar 2012

References1. World Health Organization. National Strategiesfor Overcoming Micronutrient Malnutrition.Geneva, WHO, 1991.2. Halterman JS, Kaczorowski JM, Aligne CA et al.Iron deficiency and cognitive achievement amongschool-aged children and adolescents in theUnited States. Pediatrics 2001;107(6):1381-6.3. Dugdale M. Anemia. Obstet Gynecol Clin North Am2001;28(2):363-81.4. Koc A, Kosecik M, Vural H et al. The frequencyand etiology of anemia among children 6-16years of age in the southeast region of Turkey.
Turk J Pediatr 2000;42(2):91–5.5. Tezic T, Gedik Y, Kumandas S et al. Trabzonmerkez ve koylerindeki 12-17 yas grubu demireksikligi prevalansi. Cocuk Sagligi ve Hastaliklari
Dergisi 1990;33:209-18. (In Turkish)6. Beard JL. Iron requirements in adolescentfemales. J Nutr 2000; 130(25 Suppl):440-2.7. Soemantri AG, Pollitt E, Kim I. Iron deficiencyanemia and educational achievement. Am J Clin
Nutr 1985;42(6):1221–8.8. Watkins D, Whitehead VM, Rosenblatt DS.Megaloblastic anemia. In: Orkin SH, Nathan DG,Look AT, Fisher ED, Lux SE (eds). Hematology ofInfancy and Childhood. 7th ed. Philadelphia:Elsevier Saunders. 2009; Pp: 467-521.9. Middleman AB, Emans SJ, Cox J. Nutritionalvitamin B12 deficiency and folate deficiency in anadolescent patient presenting with anemia,weight loss, and poor school performance.
J Adolesc Health 1996;19(1):76-9.10. Derman O, Okstsuz-Kanbur N, et al. Irondeficiency anemia in a group of Turkishadolescents. Int J Adolesc Med Health 2005;17(2):96-7.11. Hallberg L, Rossander-Hultén L. Iron require-ments in menstruating women. Am J Clin Nutr1991;54(6):1047-58.12. Kara B, Çalı S, Aydogan A, Sarper N. Theprevalence of anemia in adolescents: a study

from Turkey. J Pediatr Hematol Oncol 2006;28(5):316-21.13. Yavuz T, Korkut S, Yavuz O, Kocabay K.Prevalence of anemia and iron deficiency anemiaamong adolescents in the western black searegion. T Klin J Pediatr 2004;13:71-5.14. Soekarjo DD, de Pee S, Bloem MW et al. Socio-economic status and puberty are the main factorsdetermining anemia in adolescent girls and boysin East Java, Indonesia. Eur J Clin Nutr 2001;55(11):932-9.15. Shah BK, Gupta P. Anemia in adolescent girls: apreliminary report from semi-urban Nepal.
Indian Pediatr 2002;39(12):1126-30.16. Christel LL, Gunnar KJ. Dietary intake andnutritional status of young vegans and omnivoresin Sweden. Am J Clin Nutri 2002;76(1):100-6.17. Al-Sharbati SS, Al-Ward NJ, Al-Timini DJ. Anemiaamong adolescents. Saudi Med J 2003; 24:189-94.18. Akramipour  R, Rezaei M, Rahimi Z. Prevalence ofiron deficiency anemia among adolescentschoolgirls from Kermanshah, Western Iran.
Hematology 2008;13(6):352-5.19. Mikki N, Abdul-Rahim HF, Stigum H, et al.Anaemia prevalence and associatedsociodemographic and dietary factors amongPalestinian adolescents in the West Bank. East
Mediterr Health J 2011;17(3):208-17.20. el-Sahn F, Sallam S, Mandil A, Galal O. Anaemiaamong Egyptian adolescents: prevalence anddeterminants. East Mediterr Health J 2000;6(5-6):1017-25.21. VanderJagt DJ, Spelman K, Ambe J, et al. Folateand vitamin B12 status of adolescent girls innorthern Nigeria. J Natl Med Assoc 2000;92(7):334-40.22. Wetherilt H, Ackurt F, Brubacher G, et al. Bloodvitamin and mineral levels in 7-17 years oldTurkish children. Int J Vitam Nutr Res 1992;62(1):21-9.


