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Hemoglobin levels and prevalence of anemia in pregnant women assisted in primary health care services, before and after fortification of flour* Níveis de hemoglobina e prevalência de anemia em gestantes atendidas em unidades básicas de saúde, antes e após a fortificação das farinhas com ferro



Abstract We evaluated hemoglobin-Hb levels and prevalence of anemia in pregnant women before and after fortification of flour. It was developed a study to evaluate intervention, of the type before and after, with independent population samples. Study was conducted in primary health care services in Maringá, PR. We assessed 366 and 419 medical records, Before and After implementation of fortification. Pregnant women with Hb < 11g/dL were considered anemic. Data were submitted to multiple linear regression analysis. There was low prevalence of anemia affecting 12.3% and 9.4% pregnant women Before and After fortification (p > 0.05), but the Group After the fortification had higher Hb levels (p < 0.05). Hb levels associated with Group, gestational age, previous pregnancy number, employment and marital status (p < 0.05). Although the fortification of flour may have had role in increasing the mean hemoglobin, we need consider the contribution of other variables not investigated. Keywords: Anemia. Hemoglobins. Iron deficiency. Pregnant women. Food Fortified. Prenatal Care.
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Resumo



Introduction



Avaliaram-se níveis de hemoglobina-Hb e prevalência de anemia em gestantes, antes e após a fortificação das farinhas. Estudo de avaliação do tipo antes e depois, com amostras populacionais independentes, realizado em unidades básicas de saúde de Maringá, PR. Foram avaliados 366 prontuários de gestantes Antes da fortificação obrigatória das farinhas, e 419 Após a fortificação. Gestantes com Hb < 11g/dL foram consideradas anêmicas. Realizou-se análise de regressão linear múltipla. Verificou-se baixa prevalência de anemia que afetava 12,3% e 9,4% das gestantes, Antes e Após a fortificação (p > 0,05), porém o Grupo Após a fortificação obrigatória apresentou média de Hb mais elevada (p < 0,05). Evidenciouse associação entre Hb e Grupo, idade gestacional, gestação anterior, ocupação e situação conjugal (p < 0,05). Embora a fortificação de farinhas possa ter um papel no aumento da média de hemoglobina, é preciso considerar a contribuição de outras variáveis não investigadas.



Iron-deficiency anemia is still a global problem and the most frequent and alarming nutritional deficiency in terms of collective health. Unlike the decreasing trend of other nutritional deficits, anemia continues to be present in all continents and social groups, although its occurrence remains associated with negative socio-environmental conditions1-2. Pregnant women represent one of the most vulnerable groups, due to the high iron requirement to meet both the mother’s and the fetus’ needs3. It is estimated that 52% of pregnant women in developing countries have anemia, whereas this proportion is 23% in developed countries 1. Although national data are not available, a review of studies that have been published in the last 40 years showed that the prevalence of anemia during pregnancy is high, despite the policies implemented to fight this disease4. Recent data from the Pesquisa Nacional de Demografia e Saúde da Criança e da Mulher (PNDS – National Demographic and Health Survey of Children and Women)5 showed a reduction in the prevalence of anemia in children aged between six and 59 months, although the same was not observed among non-pregnant women of childbearing age, who had a high rate of anemia, with a prevalence of 29.4% in Brazil and relevant regional differences. This is an alarming fact, as nearly one third of women of childbearing age already have anemia before becoming pregnant, in addition to the gestational period being the most critical in terms of body iron requirement. Prematurity, low birth weight, and higher maternal and perinatal mortality rate stand out as harmful consequences of anemia during the gestational period1,6-8. Recognizing the negative effects of anemia on health and survival of the mother and child, the Brazilian Ministry of Health implemented drug iron supplementation in the Programa de Atenção à Gestante (Health Care Program for Pregnant Women) in 19829 and subsequently in the Programa Nacional
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de Suplementação de Ferro (National Iron Supplementation Program) in 200510. Among the set of strategies aimed at iron-deficiency anemia control and reduction implemented in Brazil, the regulation of wheat and corn flour fortification with iron and folic acid of December 2002 should be emphasized11. However, this resolution established an 18-month period for companies to meet the regulation, so that fortification only became mandatory in June 2004. Although the results of fortification are expected in the long term, positive effects can be observed more quickly as physiological needs increase1. Thus, the present study aimed to assess hemoglobin levels and the prevalence of anemia in pregnant women, before and after flour fortification with iron, with the purpose of understanding more about the impact of this intervention and enabling a point of reference for the evolution of this problem in the city of Maringá, PR, Southern Brazil. Researchers expect that the results of this study will help to improve local anemia prevention and control programs for pregnant women, including nursing interventions during prenatal care12.



Methods The present subproject, approved by the State University of Maringá Research Ethics Committee (Official Opinion number 095/2006), was part of a broader research project*. This study was designed to assess a before-and-after intervention in independent population samples and it was developed in 22 of the 23 primary health units of the city of Maringá, state of Paraná. Data were obtained from the medical records of pregnant women cared for during prenatal follow-up in two periods: Before mandatory flour fortification, including pregnant women who had given birth between June 2003 and May 2004 and others who had given birth at least one year after the effective implementation of the strategy, including pregnant women whose last menstruation occurred between June 2005 and May 2006. In 2004, before fortification,



the public prenatal care service in Maringá covered approximately 45% of births; in 2006, after mandatory flour fortification with iron, nearly 56% of pregnant women received prenatal care in the city’s public service (Data from the SISPRENATAL and SINASC). The minimum sample size of each group was calculated according to the following formula: n=Zα2PQ./d2, where n=minimum sample size; Z=confidence coefficient, whose value adopted was 1.96 for an alpha of 0.05; P=prevalence; Q=prevalence complement (Q=1-P); and d=maximum error in absolute value. Considering the fact that there are no national studies in Brazil that have estimated the dimension of the problem in pregnant women, a value of P=0.50 was adopted, which corresponds to a greater relationship between P and Q and expected accuracy d=5%. Thus, the following was obtained: n=1.962x0.50x0.50/0.052 = 384. The sample was selected using the City’s Department of Primary Care Information System in two stages: first, a selection was performed using proportional stratification per primary health unit, so that the number of pregnant women to be studied per primary health unit was calculated, proportional to the number of pregnant women cared for in the Before mandatory flour fortification group between June 2003 and May 2004 and those in the After fortification group between June 2005 and May 2006; second, a selection was performed with the calculation of random numbers from the Statística 7.1 software program, which identified the pregnant women to be included in this study. A total of 10% was added to the sample for possible losses, although the medical records that were not found and those that did not include data on hemoglobin (Hb) were replaced by sequence listing numbers, maintaining the same randomness so that the percentage of stratification and the sample representativeness were not lost. Data on Hb from the After fortification group not found in the medical records were obtained from the Central Laboratory, despite its not including data prior to 2005, so that such
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records were replaced for this group. The medical records of pregnant women who had problems associated with blood loss or hemoglobinopathies that justified the continuing reduction in Hb were excluded. The final sample was comprised of 785 pregnant women: 366 in the Before mandatory flour fortification group and 419 in the After fortification group. Data collection occurred between 2006 and 2007 and only included low-risk pregnant women, whose medical records had at least the following information: date of the first consultation, date of the last menstruation, date of the blood test and Hb test result. In addition, socioeconomic-demographic data (age, level of education, employment and marital status) and gynecological-obstetric and prenatal history (gestational age, weight and height in the first prenatal consultation, number of previous pregnancies and number of prenatal consultations). Maternal age was categorized as less than 20 years and equal to or more than 20 years; level of education as less than 8 years of education and equal to or more than 8 years of education; employment as having a paid job and unpaid job; marital status as with and without a partner; gestational age in the beginning of prenatal care as first trimester (1 to 13 weeks), second trimester (14 to 27 weeks) and third trimester (28 weeks and more)13; number of prenatal consultations as less than 7 consultations and equal to or more than 7 consultations; and number of previous pregnancies as none and one or more previous pregnancies. Nutritional status was categorized according to the Brazilian Ministry of Health recommendations14: low weight; adequate weight; and overweight/obesity. Data on Hb referred to the first test requested in the first prenatal consultation and, consequently, researchers considered that pregnant women were not receiving iron supplementation. Pregnant women with iron supplementation at the time of blood collection were not included in the sample. This was possible because the city has a reflective tool attached to the medical
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records, which is completed with data from the prenatal card, thus enabling information about the beginning of prenatal care and laboratory test results to be obtained, even when performed in other services. All tests were performed in the city’s Central Laboratory, which uses a Cell-Dyn 3000 (Abbott) automated cell counter to analyze Hb. Gestational age at the time of Hb assessment was calculated, considering the date of the last menstruation and the date of blood test. Pregnant women with an Hb count lower than 11.0g/dL1 were considered to be anemic. Data on Hb were analyzed according to the gestational trimester when the test was performed13. Data analysis was performed with Epi-Info 6.0, Statistica 7.1 and Statistical Package for Social Sciences – SPSS, version 11.0. Chi-square test, Student’s t-test and variance analysis were used to analyze the data. Aiming to investigate the possible influence of the variables studied on Hb levels, these data were submitted to multiple linear regression analysis. Hb level was considered as the dependent variable and the Non-fortified and Fortified groups and prenatal, obstetric, socioeconomic and demographic characteristics were considered as predictive variables. Variables that showed an association in the bivariate analysis, with a significance level of 20% (p 
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