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ABSTRACT

Objective: To evaluate the impact of an educational intervention on factors associated
with anemia in pregnant women at the first level of care. Methodology: The research
corresponds to the applied, quasi-experimental type, which seeks to evaluate
the impact of an educational intervention with follow-up in subsequent prenatal
controls on the use of iron-rich foods, complementary to routine iron and folic acid
supplementation. The variation in the consumption of iron-rich foods, hemoglobin
level and anemia in pregnant women attended at P.S Gerardo Gonzalez Villegas I-2
Tumbes, 2022 was evaluated prospectively. An experimental cohort of a sample of
200 cases and 100 controls was prospectively studied. Results: Before the educational
intervention, there was similarity in age (14-42 years) and in urban and rural origin
in pregnant women of cases and controls. With the educational intervention it was
possible to improve the consumption of foods rich in iron in pregnant women,
increase the level of hemoglobin and significantly decrease the incidence of anemia
with an efficacy of 61.7% in the population of controls and cases non-intervened and
92.5% only in the population of intervened cases; also, the prevalence of anemia
(p<0.05). Conclusions: The impact of the educational intervention developed was
positive, because it managed to increase the cognitive level and practices of pregnant
women for the prevention of anemia during pregnancy, evidencing changes in
eating behavior, improving their nutrition and hemoglobin level, and significantly
preventing anemia.

Key words: Food and nutrition education, ferropenic Anemia, iron deficiency,
Pregnancy, Feeding behavior

RESUMEN

Objetivo. Evaluar el impacto de una intervencién educativa sobre factores asociados
ala anemia en las gestantes atendidas en el primer nivel de atencién. Metodologia.
La investigacién corresponde al tipo aplicada, cuasi experimental, que busca evaluar
el impacto de una intervencion educativa tipo charla educativa con seguimiento
en controles prenatales posteriores, sobre el uso de alimentos ricos en hierro,
complementario a la suplementacién rutinaria de hierro y acido félico. Se evalua
psoteriormente la variaciéon en el consumo de alimentos ricos en hierro, el nivel de
hemoglobina y la anemia en las gestantes atendidas en el P.S Gerardo Gonzalez
Villegas I-2 Tumbes, 2022. Se estudié prospectivamete una cohorte experimental de
una muestra conformada por 200 casos y 100 controles. Resultados. En gestantes de
casos y controles antes de la intervencién educativa hubo similitud respecto a edad
(14 a 42 afios) y en la procedencia urbana y rural. Con la intervencién educativa se
logré mejorar el consumo de alimentos ricos en hierro en las gestantes, incrementar
el nivel de hemoglobina y disminuir significativamente la incidencia de anemia, con
una eficacia del 61,7% en la poblacién de controles y casos no intervenidos y en el
92,5%, solo en la poblacién de casos intervenida; también la prevalencia de anemia
(p<0,05). Conclusiones. El impacto de la intervencién educativa desarrollada fue
positivo, porque consiguié incrementar el nivel cognitivo y practicas de las gestantes
para la prevencion de la anemia durante el embarazo, evidencidndose cambios de
comportamientos alimentarios, mejorando su nutricién y el nivel de hemoglobina, y
previniendo la anemia significativamente.

Palabras clave. Educacién alimentaria y nutricional, Anemia ferropénica, Embarazo,
Conducta alimentaria

INTRODUCCION

It has been estimated that 36.8% (95%Cl: 31.5%-42.4%) of pregnant
women worldwide have iron deficiency anemia®; affecting mother
and baby, and increasing maternal mortality, premature delivery, in-
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fant mortality and low birth weight. According
to the World Health Organization (WHO), every
year mortality attributed to anemia in women of
reproductive age is significant®. Antenatal iron
and folic acid supplementation have been suc-
cessful in reducing the prevalence of anemia;
however, anemia still accounts for 20% of mater-
nal deaths worldwide®. The use of iron-fortified
condiments and food flavorings have not con-
vincingly achieved a favorable effect®.

In some places, pregnant women's knowledge
of anemia and adherence to anemia prevention
strategies are not encouraging, and better edu-
cation and awareness programs on their diet are
needed®. Interventions with folic acid and iron
accompanied by health education are effective
in reducing gestational anemia, but the level of
evidence is still low, and the most effective set-
ting should be evaluated: the home, the school
or the health service®. Of the multiple risk fac-
tors for gestational anemia”'®, many are modifi-
able with health education. Most interventions
document the efficacy of oral or parenteral iron
in the first trimester in preventing gestational
anemia, with few studies on interventions to im-
prove the variety and quality of the diet?'". The
hemoglobin level has high sensitivity for moni-
toring anemia in pregnant women (213,

In primary care, training health personnel in
iron-containing diets to promote their use in
pregnant women, together with interventions
on social determinants (educational level), is
likely to improve adherence to iron treatment
and hemoglobin level™. In Peru, such adher-
ence continues to be a problem, as well as in-
corporating dietary habits to consume foods
that supply iron. There are small effective tri-
als of educational programs for learning about
balanced nutrition with different results"®, and
there are also factors that affect the consump-
tion of iron-rich diets"”.

At the hospital level, educational activities in
pregnant women improve the level of nutri-
tional knowledge and hemoglobin level and de-
crease iron deficiency anemia“®. In Peru and in
many other places, anemia intervention studies
emphasize the pharmacological use of iron and
vitamin supplements®. However, the impact
of additionally promoting the consumption of
iron-containing foods on hemoglobin levels and
anemia in pregnant women, especially at the
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first level of care in the north of our country, has
been little evaluated. Therefore, in this scenario,
we will evaluate the impact of an educational
intervention to improve nutritional habits of
iron-rich food consumption in pregnant women,
making them aware of their hemoglobin levels
to prevent anemia.

METHODS

The present is a nonrandomized parallel pop-
ulation-based trial applying an educational in-
tervention without random assignment to small
groups of 4 to 5 pregnant women who attended
their usual prenatal care visits daily, until a prob-
ability sample of 200 (95% Cl) pregnant women
was completed. As controls, 100 non-intervened
pregnant women were observed in another
similar health facility. We enrolled pregnant
women between the first and third trimesters
of pregnancy who were from the jurisdiction
and who continued their controls at the health
facility. Those with disabilities, those who did
not wish to participate, those who migrated to
other places and those whose medical history
was not complete were excluded. The applica-
tion of surveys and data collection was carried
out in the clinic for comprehensive care of preg-
nant women, while the educational intervention
for the cases took place in the waiting room. A
population-based survey of 23 questions was
applied, validated by experts and with a reliabil-
ity of Crombach's alpha 0.8, and complementary
data were obtained from the clinical histories.

Locally available, accessible and inexpensive
iron-rich foods were identified (Table 1). An edu-
cational session of 30-40 minutes was given to
inform the mothers about anemia and its con-
text in pregnancy, the importance of taking iron
supplements and the added value of consum-
ing locally available iron-rich foods of animal
(chicken blood and liver, beef spleen and fish)
and vegetable (spinach and lentils) origin, using
flip charts. The participatory technique included
presentation, analysis and closing. At the end of
each session, illustrative leaflets were handed
out with diets based on selected iron-rich foods
to be included in their meals. During the follow-
ing prenatal consultations, the pregnant women
under study were reminded of the importance
of consuming iron-rich foods of animal and veg-
etable origin in their daily diet, as well as the im-
portance of the use of iron and folic acid.
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TABLE 1. AVERAGE IRON CONTENT IN 100 G OF FOODS PROMOTED TO PREGNANT WOMEN OF ANIMAL AND VEGETABLE ORIGIN.

Food (100 g)

Iron mg | Recommended daily portions

Approximate cost of 100 g in

Availability in local mar-

Chicken blood 295 5 tablespoons

Beef spleen 287 5 tablespoons
ChicRen liver 85 5 tablespoons
Fish 3 5 tablespoons
Lentil 17 Half cup
Spinach 3 2 cups

* Peruvian nuevos soles
** Markets in the place where the pregnant women in the studly reside.
Source: INS/CENAN. Peruvian Food Composition Table??

In the cases, in the first evaluation and then at
around 13 weeks, a survey was applied to evalu-
ate the same variables and the level of hemoglo-
bin in the blood was recorded. The controls only
had their age and hemoglobin level recorded in
the first trimester, second trimester and third
trimester of pregnancy.

The variables measured were the age of the
pregnant women and the gestational age clas-
sified as | trimester between 1-12 weeks, Il tri-
mester between 13-26 weeks and Il trimester,
27 weeks or more. According to the hemoglobin
level, anemia was considered to be less than 11
mg% for the first and third trimesters and less
than 10.5 mg% for the second trimester. Anemia
was classified as mild when Hb was between
10-10.9 (I and Ill trimesters) and 9.5-10.4 mg%
(Il trimester), moderate between 7.0-9.9 mg% (|
and Ill trimesters) and between 7.0-9.4 mg% (Il
trimester) and severe <7 mg%?32122),

The population was described with measures of
central tendency and frequency tables. Dietary
habits were estimated according to the inten-
sity of consumption of iron-rich foods (ICIRF)
obtained by the formula ICIRF = (times/day) X
(times/week) X (times/month) X (serving size)
X (personal tendency), resulting in a numerical
value representing the magnitude of consump-
tion. The effect of the educational intervention
was evaluated by comparing the use of iron-rich
foods, hemoglobin concentration and anemia
rate of the pregnant women before and after the
intervention.

No changes were necessary in the results of the
trial after it began. Hypotheses were tested for
95% confidence intervals with measures of cen-
tral tendency based on the normality of quanti-
tative variables. Comparisons of measurements

nuevos soles * Kets **
5/100 +
S/100 e
S/1,00 e
S/250 HhHE
5/100 e
S/100 e

were performed with chi-square, Mann Whitney
U or Kruskal Wallis statistics. Risks were esti-
mated using relative risks and their indicators of
clinical significance to estimate clinical associa-
tions.

The study was approved by the Research Eth-
ics Committee of the Faculty of Health Sciences
of the National University of Piura as a quasi-
experimental population-based trial of very low
risk, because it was conducted to promote the
use of diets that can be consumed by any person
on a regular basis and without adverse effects.
Informed consent was given to the pregnant
women before the intervention, and the privacy
and confidentiality of the data were protected.

REsuLTs

The cases were 200 pregnant women from the
Gerardo Gonzales Villegas Health Post and the
controls were 100 pregnant women from the
Pampa Grande Health Center, both located in
the Tumbes region. Before the intervention, cas-
es and controls were similar according to quin-
tiles, gestational age and anemia rate in the sec
ond and third trimester of pregnancy (p<0.05).

Among cases, 29 (14.5%) were enrolled as a co-
hort for two assessments in the first trimester
of pregnancy, 162 (81%) in the second and 9
(4.5%) in the third, with cases having a median
age of 25 years (interquartile interval [1Qi] 21-30;
minimum 11, maximum 42 years) and controls
having a median age of 26 years (IQi 20-32; mini-
mum 14, maximum 43 years) (Mann Whitney U,
p>0.05). According to gestational age, cases had
a median of 18 weeks (IQi: 15-21; minimum 6,
maximum 27 weeks) and controls a median of
18 weeks (IQi: 15-21; minimum 8, maximum 28
weeks) (Mann Whitney U, p>0.05).
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Hemoglobin concentration had a median of 12.0
mg% (1Qi: 11.5-12.8; Min. 9.6 and Max. 14.5 mg%)
for cases, and 11.8 (IQi: 11.0-12.4; Min. 9.1 and
Max. 14.3 mg%) in controls (Mann Whitney U,
p<0.01). The median hemoglobin level tended
to decrease from | to Ill trimester of pregnancy
in both health facilities (significantly in controls
and non-significantly in cases (Wilcoxon signed-
rank test: Z= -3.85, p<0.001 and p>0.05, respec-
tively). The prevalence rate of anemia was 4.5%
in cases and 7.0% in controls (chi-square 0.83,
p>0.05).

Before the intervention, in cases the intensity
of consumption of iron-rich foods (ICIRF) was
found in lentil with a median of 96 (IQi: 36-216;
min and max 1 and 4,725), with fish a median of
96 (IQi 36-288; min and max 0 and 2,520), with
vegetables a median of 64 (IQi 36-64; min and
max 0 and 5,292), liver a median of 7 (IQi 0-42;
min and max 0 and 972), spleen a median of 0
(IQi 0-0; min and max 0 and 192) and blood a me-
dian of 0 (IQi 0-4; min and max 0 and 432).

Within a median of 13 weeks (IQi: 13-15; Min.
6, Max. 21 weeks) the intervened cases were
evaluated, finding a highly significant increase in
the intensity of consumption of iron-rich foods
(ICIRF); with average ranges of the increase of
fish ICIRF by 4.5, lentil 4.5, vegetables 3.5, liver
3.2, blood 2.8 and spleen 2.5 (Friedman test:
chi-square 258.3, p-value<0.01). The propor-
tion of use of combinations of 4 or more types
of iron-rich foods also increased, as well as the
decrease in the consumption of 3 types of foods
(chi2=12.9, p<0.05) (Figure 1).

In all the intervened cases, the hemoglobin level
between the first and second evaluation showed
a non-significant increase in the median and
mean ranges of the hemoglobin level (Wilcoxon
test of the ranges with sign Z=-1.89, p>0.05). In
the 29 pregnant women enrolled in the cohort in
the first trimester (who underwent intervention
after the first hemoglobin assessment), hemo-
globin increased significantly in the second as-
sessment (Wilcoxon test of ranges with a Z-sign
= -3.77, p<0.001), whereas, in the 162 pregnant
women intervened in the second trimester, he-
moglobin increased non-significantly (Wilcoxon
test of ranges with a Z-sign = -0.64, p>0.05). In
the third trimester of pregnancy, hemoglo-
bin also increased non-significantly (Wilcoxon
signed ranks test with a Z-sign = -1.47, p> 0.05).
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FIGURE 1. PROPORTION OF CONSUMPTION OF IRON-RICH FOODS TYPES
IN PREGNANT WOMEN (CASES) BEFORE AND AFTER THE EDUCATIONAL

INTERVENTION, 2022.
60

50

Intervention:
Before
u After

Proportion %

A ]
o i
1-2types 3 types 4types  5types 6 types

Types of iron-rich foods

Source: Data collection form

Also, in all three groups there was a similar posi-
tive variation in the increase in hemoglobin af-
ter the intervention (Kruskal-Wallis 2.34, p>0.05)
(Figure 2).

In 9 first trimester pregnant women with anemia
before the educational intervention, the median
hemoglobin increased significantly from 10.3
(1Qi: 10.0-10.3; Min. 9.6 and Max. 10.9 mg%) to
10.8(1Qi: 10.5-10.9; Min. 10.2 and Max. 12.2 mg%)
after the educational intervention (Wilcoxon test
p<0.05). In 6 anemic pregnant women in the sec-
ond trimester of pregnancy, their hemoglobin
increased highly significantly from a median
of 10.2 (IQi: 10.0-10.3; Min. 10.0 and Max. 10.3
mg%) to 10.7 (IQi: 10.5-10.9; Min. 10.3 and Max.
12.0 mg%) after the educational intervention
(Wilcoxon test, p<0.01), while in the 3 anemic
pregnant women captured in the third trimester

FIGURE 2. COMPARISON OF MEDIAN HEMOGLOBIN LEVELS BY TRIMESTER
OF PREGNANCY IN THE COHORT OF POSTINTERVENTION CASES AND
CONTROLS, 2022.

14 *

3
H
T

}_

Hemoglobin mg %

T T T T T T
Cases I Controls I Cases I Controls I Cases II  Controls I
Trim Trim. Trim Trim. Trim. Trim.

Trim= trimester
Source: Data collection form
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the median hemoglobin increased from 10.6 to
10.9, but not significantly (Wilcoxon test, p>0.05).

When comparing the variation in intensity of
consumption of iron-rich foods (ICIRF) [increase,
no variation or decrease] with those with varia-
tion in hemoglobin level [increase, no variation
or decrease], a significant association was found
between the increase in intensity of fish con-
sumption (fish ICIRF) and the increase in hemo-
globin (chi-square 10.9, p-value=0.027). There
was also a non-significant increase consuming
lentils, liver, spleen and blood sausage (p>0.05).

Likewise, when comparing the variation in the in-
tensity of consumption of iron-rich foods (ICIRF)
[increase, no variation, decrease] with those
who did and did not have anemia, a significant
association was found between the increase in
the intensity of fish and vegetable consumption
(fish or vegetable ICIRF) and not having anemia
(chi-square 6.47, p-value=0.039; chi-square 9.45,
p-value=0.01, respectively); there was also a
non-significant tendency not to have anemia by
consuming lentils, liver, spleen and blood sau-
sage (p>0.05). In addition, for the effect of the
educational intervention, the increase in the use
of combinations of iron-rich food types (ICARH
of combinations) was highly significantly related
to increases in the median hemoglobin level
(Kruskal-Wallis test =23.5, p<0.01).

When comparing the prevalence rate of anemia
before and after the educational intervention, there
was no significant variation in the prevalence rate
of anemia in the cases (p>0.05). However, when
comparing the prevalence of anemia by trimester

women at the first level of care

of pregnancy, in the second trimester there were
no cases of anemia post-intervention, and in the
third trimester there was a lower rate of anemia
post-intervention. Also, postintervention there was
a higher rate of anemia in the controls compared to
the cases (Table 2).

Between the first evaluation and the second
post-intervention evaluation there was a highly
significant decrease with much lower incidence
rate of anemia in the cases of pregnant wom-
en, and also when compared to the controls
(p<0.001) (Table 3). Thus, the educational inter-
vention had a highly significant protective effect
in cases relative to controls, with a reduction in
the incidence of anemia with moderate efficacy
in the population and high efficacy in intervened
cases (Table 4).

DiscussioN

This study shows a significant increase in the
consumption of a variety of iron-rich foods in the
diet of pregnant women (in addition to iron and
folic acid supplementation), an increase in he-
moglobin levels and a decrease in anemia rates
in pregnant women after an educational inter-
vention with follow-up through prenatal visits.
The best results, both in hemoglobin levels and
in the lower rate of anemia, were evidenced
with the intervention during the first trimester
compared to the second and third trimesters of
pregnancy.

It is evident that the pregnant women were un-
aware of the role of a diet enriched with iron-
rich foods to prevent anemia in pregnancy. The

TABLE 2. COMPARISON OF ANEMIA PREVALENCE RATES BETWEEN PREGNANT WOMEN AND CONTROLS, 2022.

Pregnancy trimester

(cases) n=200 Total before (cases) n=200 Total later value
-

Il 156 6 162 37 35 0 35
Il 6 3 9 333 150 15 165 91 0038 *
Total 191 200 185 200 75 023*™
—- Total controls --
0 0 0 0 93 100
Il 35 0 35 0 90 10 100 10
Il 150 15 165 9l 78 22 100 22 09,0 8
Total 185 15 200 75 261 39 300 3 002 *

* Exact Mid-p (1-tail)
** Exact Mid-p (2-tail)
Source: Data collection form
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TABLE 3. COMPARISON OF INCIDENCE RATES OF ANEMIA IN THE INTERVENTIONAL COHORT OF PREGNANT WOMEN AND CONTROLS, 2022.

. . . Anemia
Educational intervention “
Yes 3 150 197 985.0 200 <0.0001*
No 20 200.0 80 800.0 100
Grand total 23 767 277 9233 300

* Yates corrected Chi-square: 29.7, maximum likelihood odds ratio estimator
Source: Data collection form

TABLE 4. RISK-BASED ESTIMATOR® AND 95% CONFIDENCE INTERVALS
FOR ANEMIA INCIDENCE RATE IN PREGNANT WOMEN IN THE CASE-CON-
TROL COHORT AND COMPARISON WITH THE CONTROL COHORT, 2022.

Pointcalculation | | Trustlimits | |

Type Value | Lower - Upper Type
RisR in exposed 15% 03-45 Taylor Series
RisR in unexposed 20% 133-289 Taylor Series
Total risk 17% 51-113 Taylor Series
RisR ratio 0.08 0.02-03 Taylor Series
RisR difference (RAR) Taylor Series

(Attributable risR) g e &

Fraction preventable in
population (fpe); RRR(E)

Fraction preventable in
exposed (fpe); RRR(E)
Number needed to treat
in population: NNT(P)=1/ 1.6 2-31
RRR(P)
Number needed to treat in
exposed: NNT(E)=I/RRR(E)
* Maximum likelihood estimator for odds ratio
** Estimation of confidence intervals of a rate with variance estimation
methods for nonlinear functions (Taylor series) https://rppoblacion.uaemex.mx/

article/download/8609/7318/
Source: Table 3

61.7% 322-50

925% 754-917

11 10-13

increase in the cognitive level generated behav-
ioral changes to improve their nutrition in the
cases, compared to a non-intervened control
group, in whom hemoglobin levels decreased
and the rate of anemia increased.

There is social relevance, because educational
interventions are easy to apply and low cost,
contributing positively to the prevention of ane-
mia during pregnancy. Similar to some models
with impact on improving knowledge and di-
etary practices®?, the significant increase in
knowledge leads to change in attitudes, contrib-
utes to perceived behavioral control, subjective
norms and nutritional behavioral intention®4®),

Something similar was the experience of sus-
tained online education in pregnant women dur-
ing the pandemic by COVID-19@>2), There are
foods such as liver, spleen and blood sausage
that tend to be scarce in that city, and this may
explain their non-significant contribution in the
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increase of hemoglobin, unlike fish and vegeta-
bles that contribute significantly and are more ac-
cessible. The COVID-19 pandemic situation, which
forced the application of face-to-face educational
sessions in small groups of 3-5 pregnant women
in an open and ventilated place, has facilitated
the transmission of knowledge by the health pro-
fessional through greater interaction, although
some educational models such as HAPA improve
behavioral intention and action planning for bet-
ter nutritional behavior, but no significant favor-
able outcomes are seen in malnourished preg-
nant women®”. Anemia should be approached
from a pedagogical point of view and not only
from the medical context, encouraging self-
regulation of behavior through active participa-
tion in health care, reinforcing the transmission
of knowledge®® 29, Therefore, pregnant women
used what they had learned and incorporated
into their regular diet foods rich in iron available
in their locality, as did other population groups®?.

Among the weaknesses of this study is that it is
quasi-experimental without randomization of
participants, it applies only two hemoglobin as-
sessments within 13 weeks before and after the
intervention, without covering the outcome of
hemoglobin throughout the pregnancy, without
control of intervening variables such as adher-
ence to the use of iron, cultural acceptability
and accessibility to iron-rich foods.

The strengths of the study include a probabilis-
tic sample in terms of the size of the control and
case groups, the use of a valid and reliable data
collection instrument, the educational session
with a small number of pregnant women®©> and
its benefits, the follow-up and reinforcement of
the use of the diet enriched with iron-rich foods
inthe area in subsequent prenatal visits, and the
availability in the city of iron-rich foods accessi-
ble to pregnant women.

It is recommended to apply trials of population-
based educational interventions using different
educational methodologies to identify the most


https://rppoblacion.uaemex.mx/article/download/8609/7318/
https://rppoblacion.uaemex.mx/article/download/8609/7318/
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effective, randomized cohorts of patients during
the entire pregnancy outcome, complemented
with follow-up through educational home visits,
demonstrations, etc., especially taking advan-
tage of the first contact with the patient as early
as possible in the pregnancy and preferably in
the first trimester of pregnancy.

It is concluded that educational interventions
to promote in small groups the consumption
of iron-rich foods available and accessible to
pregnant women, preferably applied in the
first trimester of pregnancy with follow-up in
all prenatal visits, are effective in increasing the
consumption of iron-rich foods, the level of he-
moglobin and reducing anemia in pregnancy
compared to non-interventional controls. It is
recommended to routinely implement this type
of educational interventions from the first con-
tact, involving health facility personnel.

In addition, the health system should facilitate
information for access to and consumption of
local foods with high iron content, as well as the
possibility of supplementing diets with iron-rich
foods for pregnant women in places where iron-
rich foods are scarce.
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