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Abstract
Introduction: Little is known about iron deficiency anemia (IDA)’s treatment in Portugal. We aim to estimate the proportion of
anemia, IDA, and iron deficiency without anemia; characterize the diagnostic procedures and prescription patterns; assess anemia’s
impact over work absenteeism, in a Local Health Unit.

Material and methods: Cross-sectional study that evaluated complete blood counts, iron-containing prescriptions,
comorbidities, economic failure, and disability certificates issued in 2015 at the Local Health Unit.

Results: We evaluated 62,794 complete blood count. The proportion of anemia was 16.5%, higher in patients with economic
failure, pregnant women, and patients with congestive heart failure. Of the patients with anemia 87.8% had not serum iron and/or
ferritin dosing, and of those with serum iron/ferritin levels tested 50.6% had IDA. IDA was higher in pregnant women, women aged
≥15 years and in patients with congestive heart failure. Approximately 56.2% of patients with IDA did not receive iron-containing
medication, and in 38% of the cases the prescribed dose was subtherapeutic. Of the total iron prescriptions 44.1%were association
therapies. Anemia accounted for 5.2% of the disability certificates issued in 2015 (1749 workdays lost).

Discussion:Most patients with anemia are not being adequately evaluated and a major proportion does not undergo treatment or
has subtherapeutic doses of iron. These results may explain the anemia’s impact on work capacity.

Conclusion: This is one of the largest studies on anemia in Portugal. An effort to adapt to the established recommendations is
urged, to minimize the consequences of this disease.

Keywords: absenteeism, anemia, iron compounds/therapeutic use, iron deficiency
Introduction

The diagnosis of anemia in men is based on a hemoglobin of<13
g/dL; in women, it is<12g/dL.1 Iron-deficiency anemia (IDA) is a
diminished red blood cell production due to low iron stores in the
body.1,2 Iron deficiency (ID) is not the only cause of anemia, but it
usually is its most common cause, accounting for approximately
half the anemia cases worldwide.1,2 In fact, the prevalence of
anemia, defined by low hemoglobin or hematocrit, is commonly
used to assess the severity of ID in a population.3
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ID is the most common nutritional disorder and varies from
iron depletion without anemia to IDA.4,5 Worldwide, the
prevalence of IDA is 15% to 20% and varies greatly
according to host factors: age, sex, physiological, pathological,
environmental, and socioeconomic conditions.1,6 In the
developed countries more than 500 million people are iron
deficient.7–9

Anemia is associated with increased morbidity and mortality,1

and IDA may be the first presenting feature of an occult
gastrointestinal malignancy.10–12

Anemia may exacerbate chronic diseases namely heart failure,
and is associated with an increased risk of hospitalization in older
adults.13,14 IDA during pregnancy has been associated with
increased risk of preterm delivery, low birth weight, andmaternal
perinatal and young childmortality.13,15 From 1990 to 2010 IDA
has only changed from 14th to 15th cause of global disability
adjusted life years.16

A Portuguese survey conducted in 2015 in the adult
population, showed a prevalence of anemia of 19.9%, and a
prevalence of IDA of 5.8%.17 This survey revealed the surprising
statistic that 84% of the individuals were not aware of being
anemic and were not receiving any treatment. Despite that the
impact of such finding on work absenteeism was not accessed, as
much as 30% impairment of physical work capacity and
performance is reported in iron-deficient men and women.1 Even
without anemia, mild to moderate ID has adverse functional
consequences.18 Mild ID without anemia could explain chronic
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fatigue and impaired cognitive performance.1 Iron supplementa-
tion improves progressive fatigue resistance.19,20

Although prevalence of ID is already known, the extent to which
ID is effectively treated in the general population and the compliance
with the national guidelines are not so well documented.21

This study aims to estimate the prevalence of anemia, IDA and ID
without anemia among patients of Matosinhos Local Health Unit
medical services (MLHU); to characterize the diagnostic procedures
and prescription patterns regarding compliance with national
guidelines, and to access anemia impact over work absenteeism.

Methodology

Study design

We conducted a cross-sectional study inMLHUwhich is a mixed
unit composed by all public healthcare services (namely 1
hospital and 14 primary care centers) of Matosinhos, a county
located at the north of Portugal with 172,366 patients. Between
January 1st and December 31st of 2015 we accessed all blood
counts analyzed in the MLHU Clinical Pathology Laboratory.
We used the World Health Organization (WHO) criteria for
diagnosing anemia.1 To characterize the diagnostic procedures
according to the Portuguese Directorate-General of Health
Guidelines, we evaluate the proportion of anemic patients with
blood iron or ferritin levels accessed. The cut-off for ID was set
for a serum iron <50mg/dL or a serum ferritin <30ng/mL.5

The study included all outpatient drugs used for the treatment
of iron-deficiency anemia in MLHU (Table 1).
The list of these medications was obtained by consultation of

the drug database, Informed of the National Institute of
Pharmacy and Medicine, with the filter Therapeutic Classifica-
tion “4.1.1. iron compounds.”22

As the Portuguese General Directorate of Health recommends
a daily dose of 100 to 200mg of elemental iron for treatment of
ID, we set a prescribed daily dose (PDD) to 100mg of elemental
iron for all medications included in this study.5

The pregnant women and the patients with congestive heart
failure (CHF) were identified from the electronic clinical database
using the International Classification of Primary Care, Second
Edition codes K77 and W78.23 The patients with economic
failure were identified using the National Information System of
the Primary Health Care. This administrative economic status is
Table 1

Defined daily dose of drugs with iron compounds and or association

Drug Medicine
Pharmaceutical
presentation

Ferrous gluconate Hemototal Oral solution
Ferrous sulfate Ferro-gradumet Extended release tablets

Ferro-Tardyferon Extended release tablets
Ferrous sulfate + aolic acid Ferro-Tardyferon Fol Extended release tablets

Ferrograd Fólico Extended release tablets
Anhydrous iron + folic acid Folifer Coated tablet
Iron protein succinylate Fervit Oral solution

Fetrival Oral solution
Legofer Oral solution

Iron hydroxide polymaltose complex Ferrum Hausmann Chewable tablet
Ferrum Hausmann Oral solution
Maltofer Oral solution

Iron hydroxide polymaltose
complex + folic acid

Ferrum Fol Hausmann Chewable tablet

DDD = defined daily dose.

2

granted to patients who integrate a household whose average
monthly income,divided thenumberofpeoplewhoare responsible
for thedirectionof thehousehold (taxpayers in termsof tax return),
is �€628.83 (1.5 times the Social Support Index).24
Statistical analysis

The association of anemia with sex, pregnancy, age, economic
failure, and CHF was analyzed with the calculation of odds ratio
using logistic regression models. The analysis was performed in
STATA 11.0 (StataCorporation, College Station, TX).
The study protocol was approved by the MLHU Ethics

Committee.
Results

We evaluated 62,794 complete blood counts (CBC), ranging
36.4% of the 172,366 MLHU patients. The proportion of
anemia found was 16.5% (n=10,387), higher in patients with
economic failure (18.7%), pregnant women (21.0%), and
patients with CHF (47.4%) (Fig. 1; Table 2).
The hemoglobin levels were less than 10mg/dL in 18.4% (n=

1915) of the anemic patients.
Of the 10,387 patients with analytically proven anemia,

87.8% (n=9121) had no serum iron and/or ferritin quantified
during the study period.
Of the 1266 patients with anemia and serum iron/ferritin levels

tested, 50.6% (n=640) had IDA.
Of the 2291 patients with normal hemoglobin value and an

iron/ferritin assay, 307 (13.4%) had ID.
The proportion of patients with IDA was particularly high in

pregnant women (62.5%), women aged 15 years or older
(55.8%), and patients with CHF (47.2%) (Table 3).
In the logistic regression analysis, the risk of anemia was

significantly higher in women [adjusted odds ratio (OR) 1.56,
95% confidence interval (CI) 1.20–2.04] (Table 4).
The risk of ID was higher in women (adjusted OR 2.66, 95%

CI 2.41–2.94), pregnant women (adjusted OR 7.03, 95%CI 6.0–
8.22), patients with<12 years of age (adjusted OR 1.56, 95%CI
1.28–1.91), patients with economic deficiency (adjusted OR
1.15, 95% CI 1.06–1.24), and patients with CHF (adjusted OR
3.25, 95% CI 2.74–3.86).
s of iron compounds with folic acid available in Portugal

Dosage Type of packaging
Elemental iron

content
DDD

∗

(mg)

300 mg/10 mL Ampoule - 20 units - 10 mL 35 mg 200
329.7 mg Blister - 20 or 60 units 105 mg 200
256.3 mg Blister - 20 or 60 units 80 mg 200

247.25 + 0.35 mg Blister - 20 or 60 units 80 mg 200
325 + 0.35 mg Blister - 20 or 60 units 105 mg 200
1 + 90 mg Blister - 20 or 60 units 90 mg 200

800 mg/15 mL Vial - 20 units - 15 mL 40 mg 80
800 mg/15 mL Vial - 20 units - 15 mL 40 mg 80
800 mg/15 mL Ampoule - 20 units - 15 mL 40 mg 80

357 mg Blister - 20 or 60 units 100 mg 90
178.6 mg/mL Vial - 1 units - 30 mL 50 mg/mL 90
357 mg/5 mL Ampoule - 20 units - 5 mL 100 mg 90
0.35 + 357 mg Blister - 20 ou 60 units 100 mg 90
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Figure 1. Schematic representation of results. CBC = complete blood count, ID = iron deficiency.

Norton et al. Porto Biomed. J. (2020) 5:4 www.portobiomedicaljournal.com
During the study period iron-containing medication was
prescribed to 43.8% (n=280) of patients with analytically
proven IDA and to 9.1% (n=28) of patients with ID without
anemia. A total of 314,358 PDDs of oral iron were prescribed to
MLHU patients, excluding pregnant women during the year
2015. The distribution of PPDs was 55.9% for monotherapy and
3

44.1% for therapeutic associations containing oral iron
(Table 5).
With respect to monotherapy, the PDD distribution by active

substance was 33.4% for iron-polymaltose hydroxide complex,
20.2% for iron sulfate, 2.1% for iron protein succinylate, and 0.1%
for irongluconate.The treatmentwascarriedoutwithadailydoseof

http://www.portobiomedicaljournal.com
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Figure 1. (Continued)
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elemental iron of<100mg in 38%of cases (regardless of whether it
was prescribed as monotherapy or fixed combination).
In 2015, of the patients who performed at least 1 CBC at

MLHU, 1278 had a Disability Certificate for Work as a result of
natural disease. Of these, absence to work was specifically
motivated by anemia diagnosis in 67 (5.2%), corresponding to a
total of 1749 workdays lost (4.79 years), with a median of 12
days of absence for each Disability Certificate for Work issued.
The median number of workdays lost was similar (n=12) in
patients with anemia who were and were not medicated, but was
lower in patients with IDA (n=10) either medicated (n=11) or
unmedicated (n=4).
Discussion

This is one of the largest anemia studies conducted in Portugal,
evaluating 62,794 blood counts, covering 36.4% of the 172,366
4

patients enrolled in the MLHU. The proportion of anemia found
was 16.5%, a figure higher than that estimated by the WHO for
Portugal (15%),24 but lower than what was found in another
Portuguese study (19.9%), which only evaluated patients aged 18
years or more.17

It should be noted that the results reflect the proportion of
patients with anemia who underwent a blood count during the
study period, rather than the prevalence of anemia in the
municipality of Matosinhos. However, the MLHU is an
institution that integrates primary and secondary healthcares,
internalizing some complementarymeans of diagnosis, somost of
the CBC and biochemistry with iron kinetics prescribed in this
local health unit are analyzed at the MLHU Clinical Pathology
Laboratory. As such, this study has analyzed not only hospital
but also primary health care prescriptions.
The General Directorate of Health recommends ID screening,

regardless the clinical condition, for pregnant women, infants,
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Figure 1. (Continued).
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and preschool children (6–12 months old) with poor social-
economic conditions, institutionalized elderly, at hospital
admission, and at preoperative period.25 The Centers for Disease
Control and Prevention recommends periodic screening among
high-risk populations of infants and preschool children, pregnant
women, and nonpregnant women of childbearing age, every 5 to
10 years starting in adolescence.15

The most common method of screening ID involves
determining the prevalence of anemia by measuring blood
hemoglobin or hematocrit levels.1 Hematocrit measurement is
5

an acceptable and recommended method for anemia determi-
nation, but has no advantage compared to hemoglobin
measurement.1 Amajor limitation of hemoglobin or hematocrit
measurements is that levels change only when they are very low
at the outset, and when ID is already severe.26 In resource-
adequate situations, the usual practice involves the use of
further, specific, and more sensitive tests for individual
assessment such as serum iron or serum ferritin,27 although
the biological variability of serum iron limits its utility for daily
practice.28,29

http://www.portobiomedicaljournal.com
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Table 2

Proportion of Matosinhos Local Health Unit patients with anemia

Patients with anemia

Sample N %

Men (≥15 yr) 24,150 3402 13.2
Women (≥15 yr)

∗
35,529 6775 18.8

<15 yr 3115 216 6.9
Pregnant 998 210 21.0
Congestive heart failure 1516 718 47.4
Economic failure 25,003 4668 18.7
Total 62,794 10387 16.5
∗
Except pregnant women.

Table 4

Odds ratio of anemia and iron deficiency using logistic regression
model

Anemia adjusted
OR (95% CI)

Iron deficiency adjusted
OR (95% CI)

Age
<12 yr 0.39 (0.20–0.78) 1.56 (1.28–1.91)
≥55 yr 0.36 (0.28–0.47) 1.04 (0.95–1.13)

Sex (F) 1.56 (1.20–2.04) 2.66 (2.41–2.94)
Pregnancy 0.78 (0.18–3.31) 7.03 (6.00–8.22)
Congestive heart failure 1.33 (0.85–2.08) 3.25 (2.74–3.86)
Economic failure 1.02 (0.81–1.29) 1.15 (1.06–1.24)

CI = confidence interval, F = female, OR = odds ratio.

Norton et al. Porto Biomed. J. (2020) 5:4 Porto Biomedical Journal
Of the 10,387 patients with analytically proven anemia, the
majority (87.8%) had no serum iron and/or ferritin quantified
during the study period, which may reflect an insufficient
diagnostic investigation of the anemia cases found in all subgroups
analyzed.
As expected, the proportion of patients with IDA was

particularly high in pregnant women and patients with CHF.
It is also noted that, in addition to the increased IDA risk in CHF,
these patients were 3.25 times more likely to have ID (OR 3.25;
95% CI 2.74–3.86). As such, it is fundamental to systematically
determine serum iron or ferritin in addition to the CBC in this
patient subset.
According to the Clinical Guideline of the General Directorate

of Health’s regarding the treatment of ID in the adult, oral iron is
the first-line option as its administration is simple, physiological,
economical, and safe.5 There are multiple formulations on the
market, and a daily dose of 100 to 200mg of elemental iron is
recommended. Nevertheless, in this study 56.2% of patients with
IDA did not receive iron-containing medication, and in 38% of
cases the prescribed dose was subtherapeutic (<100mg/day). The
absence or subtherapymay be associatedwith the perpetuation of
the disease and the symptoms. In the specific case of CHF, 47.2%
of the patients had concomitant IDA. According to the Guidelines
of the European Society of Cardiology,30 the diagnosis and
treatment of IDA in CHF is particularly important since its
nontreatment is associated with a worse prognosis. Iron
supplementation should always be considered for the improve-
ment of CHF symptoms, exercise capacity and quality of life
when ferritin <100mg/L or when ferritin 100 to 299mg/L and
transferrin saturation <20%. However, we found that iron
medication was prescribed to only 42.9% of these patients.
Provided that the dosage allows reaching the recommended

daily dose, all the iron active principles are valid options.
Nevertheless, the treatment should be adapted to the patient
Table 3

Proportion of Matosinhos Local Health Unit patients with iron-
deficiency anemia

Patients with iron-deficiency anemia

Sample n %

Men (≥15 yr) 335 126 37.6
Women (≥15 yr)

∗
873 487 55.8

<15 yr 50 22 44.0
Pregnant 8 5 62.5
Congestive heart failure 89 42 47.2
Economic failure 542 274 42.8
Total 1266 640 50.6
∗
Except pregnant women.

6

tolerability. Of the formulations available in Portugal, there are
only 2 active substances that allow to reach the dose of elemental
iron recommended in only one daily intake (iron hydroxide
polymaltose complex and ferrous sulfate), which may increase
adherence and therapeutic maintenance. However, ferrous
sulfate is only available in sustained release forms and therefore
its use should not be considered as the first line.31 Nonetheless,
20.2% of the packages prescribed in MLHU during the study
period are sustained release formulations.
In IDA treatment, the association of iron with folic acid is not

advisable since the patient’s response may not be easily
interpreted.32 Despite this recommendation, 44.1% of the total
iron prescriptions corresponded to association therapies, exclud-
ing prescriptions for pregnant women. This therapeutic strategy
doesnot improve the treatment effectiveness andmay even increase
the frequency of adverse effects.32 Moreover, from the economic
point of view, the therapeutic associations adds a considerable cost
to the patient and to theNationalHealth Service because they have
a higher retail price than that of monotherapy.
Therefore, an effort is required to adapt to the national and

international recommendations, encouraging the training and
continuous evaluation of the indicators evidenced in this study to
minimize the consequences of this pathology. In addition, it is
estimated that 10%to20%ofpatients discontinueoral iron therapy
due to side effects.33 Intolerance to oral iron will certainly be one of
the explanations for the low proportion of patients treated in this
study. In this case, the alternative is intravenous injection iron
therapy, which is of exclusive hospital use in Portugal.
Therefore, patients must first be referred to the hospital

outpatient consultation and then referred to the Day Hospital for
treatment. It may take several months from the request of the
Primary Care physician to the effective treatment in the Day
Table 5

Iron-containing medication prescribed (except pregnant women)

PDD %

Iron monotherapy 175,602 55.9
Iron-polymaltose hydroxide complex 104,845 33.4
Iron sulfate 63,598 20.2
Iron proteinosuccinylate 6984 2.2
Ferrous gluconate 175 0.1

Iron associations with folic acid 138,756 44.1
Iron sulfate + folic acid 30,254 9.6
Iron-polymaltose hydroxide complex+ folic acid 56,500 18.0
Iron oxide+ folic acid 52,002 16.5

Total 314,358 100.0

PDD = prescribed daily dose.
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Hospital, with the risk of clinical worsening of the patient. The
establishment of protocols for referral of patients directly to hospital
care,namely to theDayHospital for treatmentwith intravenous iron
in cases of intolerance or inefficacy of oral iron, would be an
important way to increase the proportion of patients treated.
Suspected infection may also explain some cases of undertreatment
with iron, particularly in the hospital setting. However those cases
are not significant for the conclusions of this study.
The differential diagnosis with anemia of inflammation is

challenging. The soluble transferrin receptor could be useful,
although the cost of its evaluation makes difficult the large-scale
implementation. We also think that diet recommendations are
often and erroneously used instead of iron supplements to treat
low-grade anemia. This can contribute to the undertreatment.
Bioavailability, especially of nonheme iron in anemic patients is
low. It is difficult to achieve the intake of recommended daily dose
(at least 100mg) with diet alone.
Finally, it was evaluated the emission of Disability Certificates

for Work by the patients with diagnosis of anemia in the study
period. Anemia accounted for 5.2% of the disability certificates
issued, demonstrating an important impact in the active
population. The main reason was fatigue, which affected the
absenteeism. The median number of workdays lost was similar in
patients with anemia who were and were not medicated, but was
lower in patients with IDA (either medicated or unmedicated).
This probably reflects a greater severity of the disease rather than
a better control of the hemoglobin value in the medicated group.
Conclusion

The proportion of anemia was similar to that described byWHO
for developed countries. The risk of IDA was particularly high in
pregnant women, women younger than 15 years of age, and
patients with CHF. Most patients with anemia were not being
evaluated for iron kinetics. A large proportion of patients did not
undergo any treatment or were undergoing subtherapeutic doses
of oral iron. These results may explain the strong impact that
anemia had on work capacity, accounting for 5.2% of all Work
Disability Certificates issued in 2015 at MLHU.
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