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  Abstract
  

Background: Anaemia is associated with poor health outcomes and is considered a serious
public health problem particularly in low- and middle-income countries. Specific subgroups are
at higher risk of anaemia, such as women of reproductive age.

  

Aims: This study examined the prevalence and risk factors of anaemia among ever-married
women in Jordan using a secondary analysis of the Jordan Population and Family Health
Survey.

  

Methods: This is a secondary analysis of data from a nationally representative sample of
ever-married women aged 15–49 years that were tested for haemoglobin levels in the 2012
JPFHS. Anaemia was categorized according to the WHO criteria. Univariate and multivariate
logistic regression analyses were used to investigate risk factors associated with anaemia.

  

Results: The prevalence of any anaemia was 37.3%; specifically, 20% had mild anaemia
(haemoglobin 11.0–11.9 g/dl), 16.3% had moderate anaemia (hemoglobin 8.0–10.9 g/dl) and
1% had severe anaemia (haemoglobin   

Conclusions: A high prevalence of anaemia among ever-married women of reproductive age
in Jordan was noticed. The results emphasize the importance of urgent public health
interventions to prevent anaemia in Jordan, particularly among high-risk subgroups.
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  Introduction
  

Anaemia among ever-married women has been identified as a major public health problem,
particularly in low and middle-income countries (1). Anaemia is associated with poor immunity,
cognitive dysfunction, decreased ability to work and reduced overall quality of life (2). In Jordan,
the prevalence of anaemia has increased steadily over the past decade (3) despite the reduced
global prevalence of anaemia worldwide (4). Jordan implemented various programmes for
prevention and treatment of anaemia and other micronutrient deficiencies. These programmes
included the national wheat flour fortification programmes with iron along with multiple other
micronutrients. The Ministry of Health (MoH) in Jordan also initiated routine screening
programmes for pregnant women attending neonatal, prenatal, or postnatal care clinics for
anaemia. Anaemic women are given a supplement that contains iron, zinc, and folic acid (5).
Despite these interventions, the prevalence of iron-deficiency anaemia was not significantly
improved during 2002–2010.

  

Apart from national and international reports, limited scientific research exists in Jordan on the
determinants and prevalence of anaemia among ever-married women. Moreover, most of the
studies conducted in Jordan to assess anaemia prevalence were either descriptive, based on a
small sample size, or covered only limited geographical regions (6–8). The 2012 Jordan
Population and Family Health Survey is the most recent population-based survey that assesses
anaemia and nutritional status in women of childbearing age using a nationally representative
sample. However, the published findings of the 2012 JPFHS only included descriptive analysis
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and applied criteria for diagnosis of anaemia among women that is slightly different from the
World Health Organization (WHO) cutoffs (9). The objective of this study is to examine the
prevalence and risk factors of anaemia among ever-married women (15–49 years) in Jordan
based on data from the 2012 JPFHS by using multivariate regression analysis and applying the
most recent WHO cutoffs to categorize anaemia.

  Methods
  Data source
  

This is a secondary analysis of data from the 2012 Jordan Population and Family Health
Survey, a nationally representative sample of 15 190 households of the 12 governorates of
Jordan. JPFHS data are collected in collaboration with the United States Agency for
International Development (USAID; lead contributor), WHO and United Nations International
Children’s Emergency Fund (UNICEF) and other agencies (3). The survey was designed to
collect information on ever-married women of reproductive age (15–49 years). The survey
employed a two-stage cluster sampling procedure. In the first stage, 806 primary sampling units
(PSUs) or clusters were selected with a probability proportional to the size of the cluster. In the
second stage, a fixed number of 20 households were selected in each PSU. The sample was
stratified into urban and rural areas, Badia and refugee camps domains. Participation in the
survey was completely voluntarily as explained in the informed consent form obtained prior to
data collection. The response rate was estimated to be 97%. More information about sample
design, sampling frame, methodology and organization of the survey is available in JPFHS/2012
final report (10). Authorization to use the dataset was gained from the DHS program in the
United States of America.

  Measurement of haemoglobin level
  

The JPFHS includes data on 11 352 ever-married women aged 15–49 years. Haemoglobin
level, as an estimate of the prevalence of anaemia, was measured in a subsample of two-thirds
(6953 ever-married women) of the selected households in each PSU. A drop of capillary blood
was taken in the field from the women to measure their haemoglobin level using the hemoCue
instrument. In this method, the blood is drawn from the finger directly into a reagent-coated
microcuvette, which is then inserted into a portable-battery operated photometer. Haemoglobin
level is then displayed numerically in grams per deciliter (10).The hemoCue instrument is a valid
and highly precise method to estimate the prevalence of anaemia at the population level and
the results obtained by this instrument are similar to the standard laboratory methods for
measurement of haemoglobin concentration (11,12). Anaemia levels among women have been
adjusted for the influence of altitude because higher altitude of the household location is
associated with higher levels of haemoglobin to compensate for lower concentrations of oxygen.
Smoking also increases haemoglobin level substantially. Therefore, haemoglobin level was also
adjusted for smoking status for proper diagnosis of anaemia in smokers (10).

  Study variables
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Selection of variables included in the analysis was specified based on a review of the published
literature pertaining to predictors/risk factors of anaemia among women in low-income countries.
Variables included in the analysis were limited to those collected by the JPFHS. The primary
outcome of interest for this study was anaemia level. Anaemia was categorized according to the
WHO criteria (9). Anaemia in non-pregnant women was classified based on the measured
haemoglobin level as: no anaemia (haemoglobin ≥ 12.0 g/dL), mild (haemoglobin = 11.0–11.9
g/dL), moderate (haemoglobin = 8.0–10.9) g/dL), and severe (haemoglobin   

Several factors that might put women at risk of anaemia were assessed as risk factors for
anaemia. These factors included demographic, socio-economic, and health-related factors.
Household economic status was measured via the wealth index estimated from information on
household assets. This index was used to reflect the relative wealth of the surveyed household
and was stratified into five wealth quintiles (poorest, poor, middle, rich, and richest) (10). Body
mass index (BMI) was used to reflect the overall nutritional status of women participating in the
survey. BMI is a simple weight-to-height ratio calculated by dividing weight in kilogrammes by
the height in metre square (kg/m2). Women were classified according to their BMI as
underweight (  

Additional independent variables incorporated in this analysis were age (15–19, 20–29, 30–39,
or 40–49 years); residence (rural, urban); region (central, north or south); Badia (Badia,
non-Badia); camps (camp, non-camp); education (no education, elementary, preparatory,
secondary, or higher education); number of children (0, 1, 2–3, 4–5, or 6+); maternity status
(pregnant, breastfeeding, neither); using intrauterine device (IUD) (yes, no); and tobacco
smoking (yes, no) (Table 1).

  Statistical analysis
  

The effects of the different independent variables on women anaemia were estimated using
multivariate logistic regression method using STATA statistical package, version 14.0 (11).
Survey commands in STATA were used to apply sampling weights to get the prevalence of
anaemia by severity level. In the bivariate analysis, possible significant predictors of anaemia
were examined using chi-squared test (χ2). Second, a multiple logistic model was built in which
the anaemia level was analysed as a binary variable comparing no anaemia with having any
level of anaemia (mild, moderate, or severe). Results from the multiple logistic regression are
presented as adjusted odds ratios (AORs) with 95% confidence intervals (CI) and P-values.
Observations with missing data were excluded. The alpha significance level was set at 0.05.

  Ethical approval
  

This is a secondary analysis of existing dataset with all identifying information of study
participants removed. Before asking any question and before performing hemoglobin testing,
informed consent was acquired from respondents, explaining the purpose of the study and the
voluntary nature of participation.
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  Results
  

Prevalence of anaemia among ever-married women of the 7440 ever-married women that were
eligible for haemoglobin testing, 6953 (93.5%) were measured. The remaining eligible women
were excluded from the analysis because they either refused to be measured (n = 478, 6.4%) or
were not present in the household (n = 9, 0.12%) at the time of measurement ( Figure 1 ). The
overall prevalence of anaemia among ever-married women in Jordan was 37.3%. The
prevalence of mild, moderate, and severe anaemia was 20%, 16.3%, and 1% respectively.
Table 1 demonstrates the weighted prevalence of anaemia by severity level as a function of
selected characteristics. Prevalence of anaemia did not vary by education, wealth quintiles,
BMI, tobacco smoking, difficulties in accessing health care, living in Badia or camps. The
highest prevalence of anaemia was noticed among women who were having six or more
children (43.4%, n = 1,569), using IUD (42.6%, n = 1,313), or pregnant (40.2%, n = 690) (
Table 1
).

  

The results of multivariate regression analysis of the significant factors associated with anaemia
are summarized in Table 2 . Having six or more children was significantly associated with
anaemia (AOR = 1.54, 95% CI = 1.22-1.93, P   

(AOR = 1.18, 95% CI = 1.05–1.31, P = 0.01 and AOR = 1.26, 95% CI = 1.06–1.37, P = 0.013)

  Discussion
  

In the current study, prevalence of anaemia and its associated risk factors among a
representative sample of ever-married women aged 15 to 49 years in Jordan are investigated.
The study, based on the 2012 JPFHS, revealed that anaemia is common among Jordanian
women of reproductive age. The estimated prevalence rate of anaemia among ever-married
women in Jordan (37%) is only 3% lower than the 40% threshold determined by WHO for
classifying anaemia as a “severe public health problem” (12). For specific subgroups (pregnant
women, those who use IUD, and high-parity women), the estimated anaemia rates are above
the threshold of identifying anaemia as a severe public health problem. This prevalence has
increased over the past decade from 29% of ever-married women in 2002 to 37.3% in 2012
(13). Despite the national wheat fortification programme, which was initiated in 2002 in Jordan,
no significant improvement in the prevalence of iron-deficiency anaemia was noticed among a
nationally representative sample of women aged 15–49 years between 2002 and 2012 (5).
Accordingly, the government has to reconsider the cost-effectiveness of the national wheat
fortification programme. One possible explanation for such disappointing results is the
decreased access to foods that are rich in iron, such as red meat, because of economic crises
that led to significant increases in food price index (5).
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Results from our study show no significant association between anaemia and women’s
education and wealth, which are inconsistent with overall trends in non-industrialized and some
industrialized countries (4). Anaemia is usually associated with disadvantaged populations
where people of lower education and income are at increased risk for anaemia. Previous
studies conducted in Tanzania (14), Mali (15), and India (16) showed higher risk of anaemia
among non-educated and poor women. It is possible that non-educated and poor women have
lower access to health information and healthcare facilities compared to educated and wealthy
women. However, our analysis based on JPFHS show that there are no differences in access to
health care between anaemic and non-anaemic women.

  

The highest prevalence of anaemia is found in pregnant women. Anaemia during pregnancy
elevates the risk of maternal and neonatal morbidity and mortality, which are major causes of
death in low and middle-income countries including Jordan (4). Causes for anaemia during
pregnancy include nutritional deficiencies, bacterial and parasitic infections, and genetic
disorders of the red blood cells such as thalassaemia (17). In Jordan, thalassaemia is one of the
most common haemoglobinopathies, which may partly justify the high prevalence of anaemia
among Jordanian pregnant women (18). The World Health Organization recommended the
prenatal use of iron supplements in low and middle-income countries to overcome the high
burden of anaemia among pregnant women (19). A comprehensive meta-analysis of
randomized controlled trials suggested that iron use during pregnancy is associated with a
significant reduction in the risk of low birth weight (19). To comply with WHO recommendations,
and due to the high prevalence of anaemia among pregnant women, the ministry of health
(MoH) in Jordan initiated routine anaemia screening and treatment programmes for pregnant
women attending antenatal clinics. Women who are found to have anaemia are given a
combination of iron, zinc, and folic acid supplements. Given the high prevalence of anaemia
among pregnant women in Jordan, routine supplementation programmes for all pregnant
women (not only the anaemic ones) maybe more appropriate option as recommended by WHO
and as practiced in other countries of the Region. These programmes, among others, would
have the potential to improve the iron-status of pregnant women and subsequently reduce the
overall prevalence of anaemia. However, not enough information exists on the exact number of
pregnant women enrolled in these programmes, and therefore their full potential cannot be
estimated accurately (5).

  

In this analysis, it was found that the prevalence of anaemia among women of reproductive age
in Jordan also varied according to the geographical region. We found that living in north or
south regions of Jordan is associated with a higher prevalence of anaemia compared to living in
central regions. A previous study conducted among women over 15 years old in southern
regions of Jordan estimated that more than half of the surveyed women reported having
anaemia (haemoglobin   
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According to our analysis, increased age was found to be a significant predictor for anaemia in
the bivariate but not in the multivariate analysis. Previous studies showed that ever-married
women of older age have a higher risk of anaemia compared to younger women. Poor diet and
the presence of other comorbidities may make older adults more susceptible to anaemia (22).
Consistent with our findings, several other studies have confirmed that anaemia is common in
older populations and its prevalence increases with advancing age (23–25). Earlier, anaemia
was merely seen as a manifestation of underlying diseases, but recent evidence suggests that
its presence alone is associated with an increased risk for death, coronary and cerebrovascular
complications and reduced quality of life (26–28). Recent data from clinical practice suggest that
anaemia is frequently under-diagnosed and treated in elderly populations. Under-diagnosis of
anaemia in older persons may be due to misperceptions that anaemia is a natural phase of
aging. Furthermore, symptoms of anaemia may be overlooked by the presence of comorbidities
with similar clinical presentation (26). The presence of anaemia requires a thorough
investigation to identify the underlying cause and treat the condition appropriately according to
published guidelines for evaluation and management of anaemia in the elderly (29,30).

  

Our analysis showed that the use of Intrauterine Device (IUD) increases the risk of anaemia
independent from other factors. However, there is no question in the JPFHS to specify the exact
type of IUD used. The use of copper–IUD as a contraceptive method may increase the risk of
iron-deficiency anaemia by increasing menstrual loss. There is inconsistent data regarding the
risk of anaemia with IUD use. For example, a hospital-based study conducted in Egypt found
that IUD users had significantly lower levels of haemoglobin compared to non-users or users of
other contraceptive methods (31). In contrast, a longitudinal prospective study conducted
among Iranian women found that there was no significant increase in anaemia cases among
copper–IUD users (32). A recent meta-analysis of studies that measured haemoglobin changes
among copper–IUD users found significant decreases of haemoglobin level after one year of
use, but these changes were not sufficient to induce anaemia in women with no history of
anaemia (33). Another systematic review found no significant changes of haemoglobin level
among anaemic women who used copper–IUD for up to one year (34). Given the increase use
of IUD devices in low and middle-income countries including Jordan, and the possible increase
in the risk of iron-deficiency anaemia, it is recommended that iron supplements should be
provided for copper–IUD users in family planning clinics.

  

Lastly, results from our study indicated that having six or more children (high-parity) significantly
increases the risk of anaemia. A retrospective cohort study conducted in Oman among pregnant
women found that high parity women have three times greater risk for developing anaemia
compared to low-parity women (less than five pregnancies with gestational age ≥ 20 weeks)
and the risk increases in a dose-response mode with increasing level of parity (35). Another
cross-sectional study conducted in Indonesia showed that multiparous (having two or more live
birth) women had 58% greater risk of becoming anaemic compared to nulliparous (has never
given birth) women (P   
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The main strengths of this study included using a nationally representative sample of
ever-married women in Jordan aged 15–49 years, which allows for generalization of results and
measuring haemoglobin level directly without relying on medical records or self-reported
information. Additionally, this study applied the most recent WHO cutoffs of haemoglobin level
for defining anaemia and used a multivariate regression analysis to study risk factors of
anaemia. However, our study has some limitations. First, due to the cross-sectional nature of
the study it is not possible to establish causality between the different risk factors and anaemia.
Second, the Jordan JPFHS included questions about micronutrients intake and types of food
and liquid consumed by children only but not women. BMI was used as an indication of
women’s nutritional status but no significant association was found with anaemia. Using BMI as
a proxy for nutritional status is not accurate since it does not differentiate between lean muscle
and fat tissue (38). Third, most of variables measured in the study were self-reported, which
make the results of study subject to recall and social desirability biases. Fourth, measuring
serum haemoglobin concentration at the population level as an indicator of anaemia is
considered the most reliable method as compared to other clinical measures (39,40). However,
anaemia is a multifaceted condition that requires obtaining medical and family histories as well
as physical examination for accurate diagnosis. A small number of healthy people may fall
below the reference range and some individuals with an underlying condition may fall within the
normal reference range for haemoglobin concentration. Lastly, data used for analysis were
collected more than five years ago. Nevertheless, at the time of writing, the most recent data
available for Jordan from the Demographic and Health Survey website was for 2012.

  Conclusion
  

Anaemia is common among ever-married women aged 15–49 years in Jordan. We identified
several important risk factors associated with anaemia. Results from our study enhance the
current knowledge about the prevalence, distribution, and risk factors of anaemia among
women in Jordan and raised anaemia as a public health concern that requires urgent and
expanded countrywide intervention.
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  Prévalence et facteurs de risque d’anémie chez les femmes mariées ou
l’ayant été en Jordanie
  Résumé
  

Contexte : L’anémie est associée à des conséquences néfastes sur la santé et constitue un
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grave problème de santé publique, en particulier dans les pays à revenu faible ou intermédiaire.
Des sous-groupes spécifiques présentent un risque d’anémie plus élevé, comme par exemple
les femmes en âge de procréer.

  

Objectifs : La présente étude a examiné la prévalence et les facteurs de risque de l’anémie
chez les femmes mariées ou l’ayant été en Jordanie au moyen d’une analyse secondaire de
l’enquête de santé familiale de la population jordanienne.

  

Méthodes : Il s’agit d’une analyse secondaire des données obtenues à partir d’un échantillon
national représentatif de femmes mariées ou l’ayant été, âgées entre 15 et 49 ans, dont le taux
d’hémoglobine a été mesuré dans le cadre de l’enquête de santé familiale de la population
jordanienne réalisée en 2012. L’anémie a été classée selon les critères fixés par l’OMS. Des
analyses de régression logistique univariée et multivariée ont été conduites afin d’analyser les
facteurs de risque associés à l’anémie.

  

Résultats : La prévalence de l’anémie était de 37,3 % ; plus précisément, 20 % présentaient
une légère anémie (taux d’hémoglobine compris entre 11,0 et 11,9 g/dl), 16,3 % une anémie
modérée (taux d’hémoglobine compris entre 8,0 et 10,9 g/dl) et 1 % une anémie sévère (taux
d’hémoglobine 
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