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Background

Anemia and malnutrition remain a public health challenge in developing worlds. Anemia during a nonpregnant state is one of the neglected medical conditions affecting reproductive-age women around the world. Globally, it is estimated that one-third of all reproductive-age women are anemic. Although it has negative consequences and extensive burden, anemia in nonreproductive-age women is rarely studied in Africa. In Ethiopia, studies investigating anemia and malnutrition among nonpregnant reproductive-age women are limited. Therefore, this study was aimed to assess intestinal parasitic infection, malnutrition, and predictors of anemia among nonpregnant reproductive-age women in Olenchity General Hospital, central Ethiopia.



Methods

A facility-based cross-sectional study design was employed among 405 nonpregnant reproductive-age women in Olenchity General Hospital, central Ethiopia from February 14 to March 24, 2018. Data were collected using a pretested interviewer-administered questionnaire. Blood samples were collected and tested to determine hemoglobin levels by using a hematology analyzer machine. Collected data were entered into EpiData version 3.02 and exported to SPSS version 20 (IBM SPSS Statistics, 2012) for further analysis. Multivariable logistic regression analysis was done to identify factors independently associated with anemia after controlling for possible confounders. Statistical significance was declared at p-value <0.05.



Result

Overall, the magnitude of anemia was found to be 47.4% [95% CI (42.7, 52.6)], of which 34.8% were mild, 11.4% were moderate, and 1.2% were severely anemic. The prevalence of intestinal parasitic infection, wasting, and overweight was 34.6%, 26.2%, and 8.1%, respectively. Having no formal education [AOR=2.25, CI (1.02, 4.97)], using three to five sanitary pads per day during menses [AOR=1.66 CI (1.02, 2.68)], history of chewing khat [AOR= 4.45, CI (1.18, 16.83)], being from households with mild food insecurity [AOR=3.41, CI (1.10, 10.58)], and intestinal parasitic infection [AOR=2.28, CI (1.39, 3.47)] were factors independently associated with anemia.



Conclusion

The magnitude of anemia, malnutrition, and intestinal parasitic infection among nonpregnant reproductive-age women was found to be a considerable public health problem. Therefore, attention should be given to nonpregnant reproductive-age women visiting different healthcare services to reduce risks of anemia and malnutrition for possible future pregnancies and to ensure women’s health. Deworming of nonpregnant reproductive-age women is also very crucial to reduce the risks of anemia.
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Introduction

Anemia is a condition in which the number of red blood cells or the hemoglobin level falls lower than the normal value (hgb < 12 g/dl) (1). It is a serious public health challenge affecting both nonpregnant and pregnant reproductive-age women (2, 3). It has negative consequences on the health and wellbeing of women and increases the risk of adverse pregnancy outcomes (4, 5). Globally, nearly half of a billion reproductive-age women are affected by anemia. For instance, in 2011 alone, around 496 million nonpregnant reproductive-age women and 32.4 million pregnant women aged 15–49 years were anemic (6, 7). The highest magnitude of this problem is concentrated in South and Central Asia as well as in West Africa (8), of which 19.4 million women were suffering from severe anemia. Anemia is a serious global public health problem that particularly affects young children and pregnant women. For instance, secondary analysis of the World Health Organization (WHO) in Asian and African countries estimates that 42% of children less than 5 years of age (9) and 40% of pregnant women are anemic (10). It also recommends that combating malnutrition in all its forms is one of the greatest global health challenges (11). Females were consistently at a greater risk of anemia than men across almost all geographic regions and in most age groups (12).

Furthermore, anemia continues to be a widespread and significant global health problem that remains to be adequately addressed, particularly in low- and middle-income countries (LMICs) where progress has been slow and uneven (13). For instance, among United Nations (UN) regions, the prevalence of anemia ranges from 12.2% to 36.9%, with the highest report being from the African region while the lowest stemming from Northern America (8). Moreover, according to the WHO report in 2008 alone, around 500 million nonpregnant reproductive-age women and 56 million pregnant women suffered from anemia (14).

Furthermore, researchers have revealed that anemia and malnutrition during the preconception period are directly or indirectly affecting pregnancy and birth outcomes (15, 16). They are also associated with an increased risk of stillbirth, neonatal mortality, and morbidity (6, 17). This burden is often attributed to low dietary intake, blood loss, intestinal worm infestation during the reproductive age, and increased physiological needs during pregnancy (18, 19). Likewise, anemia impairs the health and wellbeing of women and increases the risk of maternal and neonatal adverse outcomes (8). For instance, iron deficiency anemia determines the cognitive development of children and also has consequences in adults due to the aggregate effect with other causes of nutritional deficiencies (13, 16). Moreover, research reports indicated that global economic losses due to iron deficiency related to physical productivity are around 2.32 USD per capita or 0.57% of GDP (20).

Worldwide, researchers have found that iron deficiency anemia is the most common cause of anemia during the reproductive-age years. However, other risk factors such as chronic disease, intestinal parasitic infection, malaria, and poor economic status also play an important role (21, 22). Similarly, anemia can be caused by poor absorption of iron, low dietary intake, and blood loss (23). Moreover, although anemia can occur at any time in life, there are critical times in which it can be more detrimental such as early childhood and during pregnancy. Iron deficiency anemia during pregnancy and even for a period after childbirth increases the risk of maternal death (2, 21). Anemia is also associated with an increased risk of preterm birth, low birth weight infants (24), and fetal mortality (13, 25). Overall, since anemia has a negative effect and extensive burden on a woman’s general health and remains a public health problem, a WHO policy brief recommended that further actions are required to reach the World Health Assembly target of a 50% reduction of anemia in women of reproductive age by 2025 (2).

In Ethiopia, according to the national demographic health report (Ethiopian Demographic and Health Survey, 2016), the magnitude of anemia in nonpregnant reproductive-age women was 24% (26), which is considered a moderate public health problem in the country. In addition, studies conducted among Ethiopian women indicated that one in every five women had iron deficiency anemia (27). Moreover, a similar report from the Ethiopia Demographic and Health Survey (EDHS, 2016) revealed that one in every three Ethiopian women suffers from anemia (26). Although early management before pregnancy is helpful to reduce risks of anemia during pregnancy and missed opportunities for nonpregnant women attending healthcare services, anemia in nonpregnant reproductive-age women is neglected in Ethiopia. Moreover, despite its negative consequences and extensive burden, anemia among nonpregnant women is rarely studied in Ethiopia. Therefore, this study aimed to examine the magnitude of intestinal parasitic infection, malnutrition, and predictors of anemia among nonpregnant reproductive-age women in Oromia Regional State, Ethiopia.



Methods


Study Setting, Period, and Design

A facility-based cross-sectional study was conducted in Olenchity General Hospital from February 14 to March 24, 2018. Olenchity General Hospital is found in Olenchity town of Boset District, Oromia Regional State, Ethiopia. Boset District is located 123 km from the capital city of Addis Ababa. The District is located at an elevation of 1,436 m above sea level. Olenchity town has two small administrative divisions called kebeles. According to a 2007 Census report, Boset District has an estimated population of 115,598 with 60,587 males and 55,011 females. According to the Central Statistics Agency (CSA), in the 2017/2018 fiscal year, the hospital provides health services for approximately 292,239 population, and an estimated 54,245 nonpregnant reproductive-age women and 10,141 pregnant women are expected to get services from Olenchity General Hospital annually (28).



Population, Eligibility Criteria, and Sampling Technique

All nonpregnant reproductive-age women (women aged 15 to 49 years) who visited Olenchity General Hospital for healthcare services were considered as the source population. All nonpregnant reproductive-age women (NPRAW) who attended Olenchity General Hospital for healthcare services in different departments such as the Expanded Program of Immunization (EPI) unit, family planning (FP) unit, Outpatient Department (OPD), Inpatient Departments (IPD), and chronic follow-up clinics were considered for enrollment. Women who were not using family planning and unknown pregnancy status were tested for urine human chorionic gonadotropin (HCG) hormone to rule out the pregnancy. All women with the following preconditions (postpartum period of fewer than 2 weeks, breastfeeding and less than 6 months, nonpregnant and being treated for anemia, and critically ill during data collection period) were excluded from the study. The sample size for this study was calculated using the statistical software of Epi Info version 7.0 (USA, 2016) by considering the following assumptions. The proportion of anemia among nonpregnant reproductive women (p=18.1%) was taken from a previous study report in Pakistan (29); with 95% of confidence level, 4% tolerable margin of error, and a 15% non-response rate added, the final sample size for the study was 420.

A systematic sampling technique was used to collect information from eligible study participants. First, the Olenchity General Hospital was selected purposely because it is the only public hospital found in Boset District of Oromia Regional State. According to the previous information obtained from the 3-month (one-quarter) hospital registry, an estimated 13,561 NPRAW visited the Olenchity General Hospital for healthcare services in different departments and units. These departments and units include the EPI unit, OPD, IPD, FP unit, and chronic follow-up clinics. When this quarterly report was reduced to a monthly report, the total number of NPRAW was 4,520. Likewise, when we divided this number of women by five units/department (EPI, OPD, IPD, FP, and chronic follow-up clinics), the total population was 904 (4,520/5 = 904). Based on the above information, we used a systematic sampling technique to select the study participants. Charts of the clients at each unit were used as a sampling frame. Accordingly, we estimated the sampling interval (Kth value) by dividing the total population (N=904) by the calculated sample size (n=420); thus, K=904/420 =2. Then, the total sample size (n=420) was proportionally allocated to all respective service units of the hospital. Finally, every second eligible woman was interviewed and data were collected until the required sample size was obtained.



Data Collection Tools and Procedure

Data were collected using a semi-structured interviewer-administered questionnaire adapted from Ethiopian Demographic and Health Survey (26) data collection tools and other related literature. Dietary data questionnaires were adapted from Food and Nutrition Technical Assistance (FANTA), Food and Agriculture Organization (FAO), and World Food Program (WFP) (30–32). Most of the questionnaires were close-ended questions. However, the questions assessing causes and source of information about anemia were open-ended to capture detailed information. The questionnaire was designed to capture socio-demographic variables (age, residence, marital status, educational status, family income, occupation, types of latrine), menstrual history-related variables (age at first menses, amount flow, duration of flow, frequent utilization of sanitary pad), and dietary diversity-related variables (household food security status and anthropometric assessments). Before the data collection process, the questionnaires were coded and a skipping pattern was arranged. The questionnaire’s template was prepared using statistical software of EpiData version 3.1. Then, the entered data were exported to SPSS version 20 for analysis (IBM SPSS statistics, 2012).

The data were collected by four diploma nurses and two laboratory technicians. Similarly, one Bachelor of Science (BSc) nurse and one senior laboratory technologist were also assigned to each respective unit/department to monitor and supervise the data collection processes and data collectors.



Blood Sample Collection and Processing

The 5 ml of venous blood was drawn under an aseptic technique in disposable vacutainer tubes by an experienced laboratory technologist. Vacutainer tubes were labeled at the time of sample collection. The blood samples drawn from the study participants were centrifuged at 3,000 revolutions per minute (RPM) for at least 20 min at room temperature. The hemoglobin (hgb) level was done by the hematology analyzer machine (DIRUI BCC-3000B). Women with a hemoglobin concentration of <12.0 g/dl were labeled as anemic. Accordingly, we categorized the status of anemia based on hemoglobin results as: mild anemia (hgb level=10–11.9 g/dl), moderate anemia (hgb level= 7–10.9 g/dl), and severe anemia (hgb level< 7.0 g/dl) (33).



Stool Sample Collection and Processing

Sample collection of a cup with a lid and bamboo stick was provided to all study participants. During stool sample collection, each participant was instructed to avoid urine or dust contamination of sample stool. Microscopic analysis of stool samples was performed on all fresh stool samples obtained from each study participant. Samples were placed on clean glass slides, labeled for identification, covered with a coverslip, and examined microscopically using the direct wet mount technique. Then, it was observed using low-power (×10) and high-power (×40) objectives for the identification of protozoan trophozoites, cyst, helminths ova, and larvae (30–32).



Anthropometric Measurements, Dietary Diversity, and Household Food Security Assessment

Anthropometric measurements were documented using a digital weight scale, which has an attached height scale (Adult Scale ASTOR). The height of each participant was recorded to the nearest tenth of a centimeter, and the weight of the participants was recorded to the nearest tenth of the kilogram (kg). During measurements, any heavy clothes, hats, and shoes were removed. Accordingly, the body mass index (BMI) was categorized as: Underweight (BMI<18.5 kg/m2), Normal weight (18.5–24.9 kg/m2), Overweight (25.0–29.9 kg/m2), and Obese (BMI ≥30.0 kg/m2) (34). Similarly, the standard Mid Upper Arm Circumference (MUAC) tape of the United Nations Children’s Fund (UNICEF) was utilized. All MUAC measurements were recorded to the nearest tenth of a centimeter. MUAC measurement of <22 cm was considered as undernutrition, and MUAC measurement > 22 cm was considered as normal (30–32).

Dietary diversity was assessed based on the number of individual food groups consumed over 24 h. The Women’s Dietary Diversity Score (WDDS) was based on nine food groups. Accordingly, food groups of ≤3 were considered a low dietary diversity, 4 and 5 a medium dietary diversity, and ≥6 a high dietary diversity (FAO, 2011). The Food Consumption Score (FCS) was calculated by the frequency of consumption of different food groups by a household during the 7 days preceding the survey. FCS between 0 and 28 was considered poor, 28.5–42 borderline, and >42 acceptable (32, 35, 36).



Study Variables and Measurements

In this study, the outcome variable of interest was anemia. This outcome variable was dichotomized as a binary outcome (Yes and No). If a woman’s hgb level < 12 g/dl, she was considered to be anemic, and if the hgb level was 12 g/dl and above, she was considered as non-anemic. In SPSS analysis, this binary outcome was recoded as “1 and 0”. Thus, “hgb level < 12g/dl was recoded as 1 and hgb level ≥12g/dl was recoded as 0”.

In this study, the independent variables were socioeconomic status (income, working status, household (HH) food insecurity), socio-demographic factors (age, educational status, residence), menstrual bleeding history, type of family planning utilization, number of pregnancies, number of children, birth interval, previous anemia diagnosis, supplementation of IFA (iron and folic acid) during pregnancy, presence of clinical anemia, BMI status, parasitic infections, chronic illness, access to food rich in iron, latrine accessibility, HHs energy sources, and access to information.



Operational Definitions

Household food security: is when all occupants of the house, at all times, have physical, social, and economic access to sufficient, safe, and nutritious food that meets their dietary needs and food preferences for an active and healthy life. Household food insecurity: is the inability of households to access enough food, always to lead an active and healthy life. Nine standardized questions were administered to assess household food insecurity (access). If the condition exists, questions to determine frequency were administered; categories included rarely (once or twice), sometimes (three to ten times), or often (more than ten times) during the past 4 weeks. Finally, the results were summarized into one variable based on a formula devised by FANTA, 2007, and are classified as a food secured or unsecured (includes all stages of food insecurity; mild, moderate, and severe) (32). Kebele: is the smallest administrative unit localized for a group of people or cluster contained in the District (in Ethiopian context).



Data Quality Control

First, the data collection tool was prepared in the English language. Then, it was translated to a local language (Amharic and Afan Oromo) that can be understandable by study participants. Finally, the questionnaire was translated back to the English version to ensure its consistency with the previous initial version. Data collectors along with supervisors were trained for 2 days regarding the data collection procedure. The pretest was conducted on 25 participants (5% of total sampled participants) in Adama General Hospital located in the adjacent District. The results were used for the correction of the questionnaires. Supervisors and the principal investigator checked for completeness and consistency of the collected data. Codes were given for the completed questionnaires. Double data entry verification was done. Hematological data quality was assured following the Hospital’s Standard of Procedure. A standardized procedure was strictly followed during the blood and stool sample collection, storage, and analytical process. To obtain accurate measurements like maternal height, weight, and MUAC, 2 days of training was given for the data collectors using the standard manual of the hospital.



Data Processing and Analysis

The collected data were checked, coded, and entered into EpiData version 3.02 and exported to SPSS version 20 for analysis (IBM SPSS statistics, 2012). Descriptive statistics were done using frequency tables. Bivariable logistic regression analysis was carried out to investigate the association between anemia and each independent variable. Variables with a p-value less than 0.25 were included in the final model of multivariable analysis. The multivariable logistic regression was done to control for any potential confounders and to identify the true effect of the selected predictor variables on anemia. The multi-collinearity was checked using a variance inflation factor (VIF) and tolerance, and no collinearity effects were detected. The model adequacy was checked using the Hosmer and Lemeshow goodness-of-fitness tests, and the result was found to be insignificant (p-value = 0.475), which indicates the model was fitted. Finally, the strength of associations between anemia and predictor variables was assessed and computed using the adjusted odds ratio (AOR) with 95% confidence, and the significance of the association was declared at a p-value of less than 0.05.



Ethical Considerations

Ethical clearance was obtained from the Institutional Health Research Ethical Review Committee (IHRERC) of the College of Health and Medical Sciences, Haramaya University. A copy of the ethical letter was submitted to the Boset District Health Bureau. A letter of cooperation was written to Olenchity General Hospital. Consent to participate in the study was obtained from all study participants before the data collection. The informed, voluntary, written, and signed consent was obtained from each participant. In addition, informed, voluntary, written, and signed assent was also obtained from the guardians and parents of women age less than 18 years. Study participants were informed about their right to withdraw from the study at any stage. Confidentiality of the information was assured. The data collectors interviewed the participants in separated areas, and tests were done following standard laboratory protocol.




Results


Socio-Demographic Characteristics of The Study Participants

A total of 405 study participants were enrolled in the study with a response rate of 96.4%. The remaining six (1.5%) declined to participate in the study and nine (2.2%) were not willing to provide blood samples to determine their hemoglobin level. The mean age of the participants was 25.7 (SD ± 7.23), and more than half (53.6%) of them were in the age range of 15 to 24 years. The vast majority (73.8%) of study participants were from the Oromo ethnic group, and more than three-quarters of women were from an urban setting. About 155 (38.3%) of participants attended grade 12 or above, and the majority (288, 77.4%) were using pit latrine toilets. Concerning the service area, one-third (134, 33%) of participants were from the inpatient department (pediatrics, surgical, medical, and gynecology wards) (Table 1).


Table 1 | Socio-demographic characteristics of nonpregnant reproductive-age women attending healthcare services in Olenchity General Hospital, central Ethiopia, 2018.





Reproductive Health History of Study Participants

Of the 405 women enrolled in the study, the majority (82.5%) of them had experienced their first menses between the ages of 12 and 15 years and about 62% of them reported they had a regular menstrual cycle. More than two-thirds (67.7%) of women had an average menstrual flow while the rest had light and heavy menstrual flow (23.7% and 8.6%, respectively). More than half (64%) of them have used one to two sanitary pads per day during the menstrual period (Table 2).


Table 2 | Conditions related to the menstrual cycle among nonpregnant reproductive-age women attending healthcare services in Olenchity General Hospital, central Ethiopia, 2018.





Source of Information About Anemia, Malnutrition, and Their Causes

Of the 405 women enrolled in the study, nearly two-thirds (60.4%) of them had ever heard about anemia and malnutrition. More than half (61.6%) of the responses were constituted to healthcare workers followed by attending school (15.1%), mass media (7.8%), and family members (6.9%) (Figure 1). In this study, insufficient dietary intake was the most common cause of anemia mentioned by the participants (46.4%) followed by excessive blood loss (22.2%), blood loss during pregnancy (10.4%), and heavy bleeding during menses (8.7%) (Figure 2).




Figure 1 | Source of information about anemia and malnutrition reported by nonpregnant reproductive-age women attending healthcare services in Olenchity General Hospital, central Ethiopia, 2018.






Figure 2 | Causes of anemia reported by nonpregnant reproductive-age women attending healthcare services in Olenchity General Hospital, central Ethiopia, 2018.





Dietary Diversity, Food Consumption Score, and Household Food Insecurity Status

This study found that 312 (77%) of the women were food secure based on the Household Food Insecurity and Access Scale (HFIAS). Concerning the food consumption score, about 235 (58%) of women had an acceptable (>42) FCS and nearly half, which is 189 (46.7%), of them obtained a medium dietary diversity score (Table 3).


Table 3 | Dietary diversity, household food insecurity status, and anthropometric and biochemical measurements among nonpregnant reproductive women attending Olenchity General Hospital, central Ethiopia, 2018.





The Magnitude of Anemia, Malnutrition, and Intestinal Parasite Infection

In this study, the prevalence of anemia was found to be 47.4% [95% CI (42.7, 52.6)]. Around 34.8% of the women had mild anemia, 11.4% had moderate anemia, and 1.2% were severely anemic. About 26.2% of nonpregnant women were underweight (BMI <18.5 kg/m2), and 8.1% were overweight. From the total of 405 nonpregnant women whose stool samples were sent for microscopic examination, one-third (33.6%) tested positive for intestinal parasitic infection, of which 14.8% were positive for Giardiasis, 10.6% for Ascariasis, 3.2% for hookworm, and 3.5% for other parasitic infections (Table 3).



Factors Associated With Anemia Among NPRAW

In bivariable analysis, variables like no formal education [COR=2.47, 95% CI (1.42, 4.31)], rural resident [COR=1.58, 95% CI (1.04, 2.51)], menses flow of 6–10 days [COR=1.69, 95% CI (1.05, 2.72)], irregular menses [COR=1.59, 95% CI (1.06, 2.38)], and using three to five sanitary pads/day [COR=1.89, 95% CI (1.26, 2.86)] were significantly associated with anemia. In the final model of multivariable logistic regression analysis, having no formal education, using three to five sanitary pads per day, an intestinal parasitic infection, history of chewing khat, and households with mild food insecurity were remained statistically associated with anemia. Accordingly, nonpregnant women with no formal education were more than two times likely to be anemic than women with an educational status of grade 12 and above [AOR=2.25, CI (1.02, 4.97)]. Women who used three to five sanitary pads per day during the menstrual period were nearly two times more likely to be anemic compared to those who utilized one to two pads/day [AOR=1.66, 95% CI (1.02, 2.68)]. Likewise, being positive for intestinal parasitic infections increases the odds of anemia by 2.28 [AOR=2.28, 95% CI (1.39, 3.47)]. In addition, women who had a history of chewing khat were four times more likely to be anemic than nonusers [AOR=4.45, 95% CI (1.18, 16.83)]. Finally, the odds of anemia were about three times higher among women from mildly food insecure households compared to women from food-secure households [AOR= 3.41, 95% CI (1.10, 10.58)] (Table 4).


Table 4 | Bivariable and multivariable logistic regression analysis of predictors of anemia among nonpregnant reproductive-age women attending healthcare services in Olenchity General Hospital, central Ethiopia, 2018 (N = 405).






Discussion

In this study, anemia in NPRAW was found to be a severe public health problem. Overall, the prevalence of anemia was found to be 47.4%. This report was higher compared to previous studies done in other parts of Ethiopia with 27.4% in central Ethiopia (33) and 16.1% in Southwest Ethiopia (37, 38). This difference in magnitude might be because of socio-demographic differences of the study population and the geographical location of the study setting. The finding of this study also showed that the prevalence of anemia is higher (56.1%) among rural residents compared to urban dwellers. This is consistent with a study conducted in Bangladesh, which showed a higher prevalence of anemia among rural dwellers (39). This is likely due to many contributing factors that render women living in rural settings to be more likely to have anemia. For instance, most rural-dwelling Ethiopian women are uneducated or have a lower educational status compared to urban women. Moreover, difficulty in accessing basic preventive and curative healthcare services, poor eating habits due to various cultural and social norms, less access to information regarding anemia, and fewer economic opportunities compared to urban-dwelling women are also common.

Furthermore, the literature suggests that the etiology of anemia is complex and context-specific. Anemia may have multiple causes; even in the same individual, hematological manifestations of a particular cause can be masked by another. In our study, almost half (46.4%) of the study participants were aware that insufficient dietary intake is a cause of anemia, while awareness (based on participant reporting rates) was considerably lower for other factors such as accidental blood loss (22.2%), blood loss during pregnancy (10.5%), and heavy bleeding during menses (8.7%). Similar findings were also reported in previous studies (40, 41). This is because, in developing countries like Ethiopia, low dietary availability and an imbalanced diet are the major cause of anemia (42).

In the final model analysis, the report showed that women with no formal education had an increased risk of anemia compared to their counterparts. This finding is also supported by previous studies conducted in Southwest Ethiopia and India (25, 40). Nonpregnant women with no formal education have less access to information and likely lower socioeconomic status leading to an increased risk of anemia. Moreover, the findings of this study also indicated that women who use three to five sanitary pads per day during menstruation have an increased likelihood of being anemic. This is similarly observed in studies conducted in different parts of the world (41, 43). This might be attributed to greater blood loss during a menstrual period, which leads to a significant decrement in iron stores.

In this study, intestinal parasitic infection was significantly associated with anemia. Women who had intestinal parasitic infections were more likely to be anemic than women without intestinal parasitosis. This is also supported by previous studies done in Ethiopia (44, 45). The possible explanation is because the intestinal parasites have a detrimental effect on the intestinal mucosa affecting the absorption of iron and other micronutrients (19).

We also found that women from mildly food-insecure households had increased odds of anemia compared to women from food-secure households. A similar association was also observed in studies done in Pakistan, India, and Tanzania (29, 46, 47). This is because insufficient dietary intake exposes the individual to a higher risk of both being anemic and malnourished. Although the number of women who had a history of chewing khat was small, this behavior was found to be a predictor of anemia. A strong association between khat chewing and anemia was also observed in previous studies reported from elsewhere (37, 48, 49). The possible explanation is that khat is a psycho-stimulant substance that results in an overall loss of appetite and a consequently limited intake of food, resulting in a greater potential of getting anemic and micronutrient deficiency.


Strengths and Limitations

Strength of the study: in this study, we used validated tools to collect data from the participants. Limitation of the study: since the study was employed at snapshot, the causal association could not be determined. The study was conducted only in government public hospitals; NPRAW attending healthcare services at private health hospitals/clinics were not enrolled in the study.



Conclusion

This study revealed that anemia among nonpregnant women is a severe public health problem in central Ethiopia. More than six out of 10 NPRAW who had intestinal parasitic infections were suffering from some degree of anemia and malnutrition. Therefore, education on the most common causes of anemia should be a top priority. In addition, iron and folic acid supplementation, deworming, and food fortification are also very crucial. Heavy menses is also a contributing factor that may require the attention of health professionals. Since this study shows many NPRAW in Ethiopia have either preventable or treatable anemia, healthcare professionals should give more emphasis to reproductive-age women to mitigate these burdens. We also recommend the Federal Ministry of Health and other stakeholders to incorporate anemia in NPRAW as one reproductive health indicator. Further, longitudinal studies are also needed to better understand and characterize the contributing factors for anemia.
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Characteristics Categories Frequency (n) Percentage (%)
Age at first menstruation seen (n = 405) 12-15 334 82.5
16-18 4l 17.5
Regularity of menses (n = 405) Regular 251 62.0
Irregular 154 38.0
Amount of menses flow in one cycle (n = 405) Scanty 96 23.7
Average 274 67.7
Heavy 35 8.6
Menses length of days in one cycle (n = 405) < 28 days 249 61.5
>28 days 156 38.5
Menses length of flow in days (n = 405) 1-5 days 298 73.6
6-10 days 90 222
> 10 days 17 42
Sanitary pad utilized per day during menstruation (n = 405) 1-2/day 259 64.0
3-5/day 146 36.0
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Characteristics

Educational status

Residence

Marital status

Length of menses flow

Regularity of menses
Sanitary pad used/day
History of khat chewing

HFIAS

Intestinal parasite infection

Categories

No formal education
Primary (1-8)
Secondary (9-12)
12th and above
Rural

Urban
Divorced/widowed
Married

Single

=10 days

6-10 days

1-5 days

Irregular

Regular

3-5/day

1-2/day

Yes

No

Severely food insecure
Moderately food insecure
Mildly food insecure
Food secure

Yes

No

Yes
n (%)

46 (58.9)
44 (52.3)
45 (51.1)
57 (36.7)
55 (56.1)
137 (44.6)
16 (67.0)
101 (48.0)
75 (43.8)
11(64.7)
39 (43.3)
130 (43.6)
111 (43.7)
81 (54)
84 (57.5)
108 (41.7)
13(81.2)
179 (46)
23 (63.9)
17 (42.5)
12 (70.6)
140 (45.0)
83 (61.0)
109 (40.5)

Anemia

170 (55.4)
8(33)
109 (52.0)
96 (56.2)
6(35.3)
51 (56.7)
168 (56.4)
144 (56.3)
69 (46.0)
62 (42.5)
151 (58.3)
3(18.8)
210 (54.0)
13 (36.1)
23 (57.5)
5(29.4)
172 (56.0)
53 (39.0)
160 (59.5)

COR [95%CI

2.47 (1.42, 4.31)

1.89 (1.10, 3.24)"

1.80 (1.06, 3.06)"
1

1.58 (1.04, 2.51)"
1

2.5 (1.04, 6.30)"

1.19(0.79, 1.78)
1

2.37 (0.85, 6.58)

1.69 (1.05, 2.72)"
1

1.59 (1.06, 2.38)"
1

1.89 (1.26, 2.86)"
1

5.08 (1.43,18.12)"
1

2.17 (1.06, 4.45)"

091 (0.47,1.77)

295 (1.02, 8.57)"
1

2.30 (1.51, 3.51)"
1

AOR [95% CI]

2.25 (1.02, 4.97)"
1.90 (0.9, 3.63)
1.69 (0.99, 3.63)

1
1.69 (0.93, 3.08)
1
0.98 (059, 1.60)
1.52 (0.53, 4.35)
1
1.57 (0.99, 2.49)
1.22 (0.38, 3.93)
1
1.15 (0.66, 2.37)
1
1.66 (1.02, 2.68)"
1
4.45 (1.18, 16.89)"
1
1.12 (047, 2.66)
063 (0.29, 1.35)
341 (1.10, 10.58)"
1
2.28 (1.39, 3.47)"
1

“p-value < 0.05 in bivariable analysis, **p-value < 0.001 in multivariable analysis, ***p-value < 0.0001 in multivariable analysis; 1, reference group; HFIAS, Households Food Insecurity and

Access Scale.
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Characteristics

Household Food Insecurity and Access Score (n = 405)

Food Consumption Score (n = 405)

Dietary Diversity Score (n = 405)

Body mass index (n = 405)

MUAC measurement status (n = 405)

Hemoglobin level (n = 405)

Intestinal parasites detected in the stool (n = 405)

Types of intestinal parasites (n = 136)

MUAC, middle upper arm circumference; *Hymenolepis nana, Entamoeba histolytica, Trichuris trichuriasis, Tenia specious.

Categories

Food secure

Mild food insecure
Moderate food insecure
Severe food insecure

Poor (0-28)

Borderline (28.5-42)
Acceptable (>42)

Low dietary diversity
Medium dietary diversity
High dietary diversity

Under weight (<18.5 kg/m?)
Normal (18.5-24.9 kg/m?)
Overweight (25-29.9 kg/m?)
Obese (230.0 kg/m?)
Under nutrition (<22 cm)
Normal (>22 cm)
Non-anemic (=12 g/dI)

Mild anemia (10-11.9 g/dI)
Moderate anemia (7-9.9 g/dl)
Severe anemia (<7 g/dl)
Yes

No

Bilhariziasis

Giardiasis

Ascariasis

Hook worm

Others*

Frequency (n)

312
17
40
36
93
i

235
76

189

140

106

262
33

135
270
213
141
46

269
136
10
60
43
13
10

Percentage (%)

77.0
4.2
9.9
8.9

23.0
19.0

58.0
187

46.7

34.6

26.2

64.7
8.1
1.0

33.3

66.7

52.6

34.8

1.4
12

66.4

33.6
25

14.8

10.6
32
25
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Characteristics

Categories

Frequency (n)

Percentage (%)

Service area (n = 405)

Age in years (n = 405)

Ethnicity (n = 405)

Household monthly income (n = 405)

Marital status (n = 405)

Age at first marriage (n = 234)

Educational status (n = 405)

Occupation (n = 405)

Residence (n = 405)
Availability of latrine (n = 405)

Type of latrine (n = 372)

Hand washing facility (n = 372)

The energy source for food cooking (n = 405)

Inpatient department
Outpatient department
Chronic follow up
Family planning unit
EPI unit

15-24

25-34

35-44

45-49

Oromo

Amhara

Gurage

Others*'

Less than 1,000 ETB (<25.6USD)
1,000-2,000 ETB (25.6-52.4USD)
More than 2,000 ETB (>52.4USD)
Married

Single
Divorced/widowed
10-20

21-30

No formal education
Primary education (1-8)
Secondary education (9-12)
12th and above
Employed

Farmer

Housewife

Student

Others*?

Urban

Rural

Yes

No

Pit latrine

VIP

Water carriage

Yes

No

Charcoal

Kerosene

Electric

Wood

134
130
53
49
39
217
125
54

299
79
16
11

123

121

161

210

171
24

187
a7
78
84
88

155

134
44

114
%
23

307
98

372
33

288
81

207
165
214
26
128
37

33.1
32.1
13.1
1241
9.6
53.6
30.9
133
2.2
73.8
19.5
4.0
2.72
30.4
29.9
39.8
51.9
42.2
5.9
80.0
20.0
19.3
20.7
217
38.3
33.1
109
28.1
22.2
5.7
75.8
24.2
91.9
8.1
7.4
21.8
0.8
55.6
44.4
52.8
6.4
31.6
91

USD, US dollar; ETB, Ethiopia Birr; VIP, ventilated improved pit latrine; *Tigre, Wolaita, Silte, **merchant, daily laborer.
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