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Abstract

Background: Anemia in pregnancy increases the risk of maternal mortality and fetal damage. The primary
cause is iron deficiency. In 2018, 73.2% of pregnant women in Indonesia received iron supplements, yet
anemia remained common, affecting 48.9% of them. Objective: This study aims to investigate the influence
of Brief Counseling 5A on knowledge, perception, compliance, and Hb levels in second-trimester pregnant
women taking Iron (lll) Hydroxide Polymaltose Complex (IPC) tablets at the X’s Public Health Center in
Yogyakarta. Methods: This quasi-experimental study used a pre-test and post-test design without a control
group and was conducted from November 2018 to April 2019 with 39 pregnant women. Measurements of
knowledge, perception, and compliance were taken at the pre-test (1st day) and post-test (31st day) for those
who received Brief Counseling 5A. Results: Brief Counseling 5A significantly increased mean pre-test and
post-test scores for knowledge, perception, and compliance, with a significance value of 0.001 (p<0.050). The
mean pre-test knowledge score was 64.36 + 2.69. The post-test score was 90.26 + 1.60. The mean pre-test
perception score was 28.26 + 0.56, and the post-test perception score was 33.31 £ 0.60. The mean pre-test
compliance level score was 56.15 + 3.28, and the post-test was 86.41 + 2.06. Each parameter had a p-value
< 0.05. Meanwhile, the mean pre-test Hb value was 11.98 + 0.23 g/dL, while the mean post-test Hb value was
11.67 £ 0.21 g/dL, with a p-value of 0.117. Conclusion: Brief Counseling 5A can significantly increase
knowledge, perception, and compliance. However, there was no increase in Hb levels among second-trimester
pregnant women who consumed IPC tablets at the Public Health Center of Banguntapan I, Bantul.
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INTRODUCTION

Anemia is defined as a condition characterized by a decrease in hemoglobin concentration or red
blood cell count below normal levels, resulting in a reduced oxygen-carrying capacity of the blood to meet
physiological needs [1]. In pregnant women, anemia is commonly defined as hemoglobin levels below 11 g/dL,
with a slightly lower threshold during the second trimester (<10.5 g/dL) [1,2].

The global prevalence of anemia in pregnancy remains a significant public health concern. The
prevalence is particularly high in developing countries, where economic conditions, sociocultural factors, and
disparities in healthcare access during pregnancy contribute [2]. The clinical consequences of anemia in
pregnancy are serious, affecting both the mother and the newborn. Maternal complications of anemia during
pregnancy include an increased risk of mortality, susceptibility to infections, preterm labor, postpartum
hemorrhage, and cardiac issues. Fetal complications are equally concerning, with risks of intrauterine growth
restriction, preterm birth, perinatal mortality, and long-term neurodevelopmental impairments [3,4]. The causes
of anemia are complex and multifactorial. Iron-deficiency anemia is the predominant form of anemia in
pregnancy, responsible for approximately half of the cases. It typically results from insufficient iron intake,
impaired absorption, or increased physiological demands during gestation. In addition, deficiencies in folate
and vitamin B12 are also important factors contributing to anemia in pregnant women [5].

To prevent anemia in pregnancy, the World Health Organization recommends daily or intermittent oral
iron—folic acid (IFA) supplementation, alongside essential nutrition interventions [6]. Indonesia has
implemented a national program to prevent anemia through iron supplementation, as stipulated in the Minister
of Health Regulation No. 88 of 2014, which recommends that pregnant women receive at least 90 iron tablets
during pregnancy [7]. Although these recommendations have been implemented, anemia during pregnancy
remains common. In 2023, the global prevalence among pregnant women reached 35.5%, showing that it is
still a major public health issue [8]. In Indonesia, the prevalence of anemia increased from 37.1% in 2013 to
48.9% in 2018, then decreased to approximately 27.7% in 2023 [9,10]. Although this trend suggests
improvement, the current prevalence still falls within the category of a moderate public health problem. This
gap highlights that factors beyond supplementation availability, such as adherence, knowledge, perceptions,
and counseling quality, play a critical role in anemia prevention during pregnancy.

Noncompliance with iron supplementation among pregnant women remains a significant barrier to
preventing anemia. Adherence to iron tablet consumption is significantly associated with anemia outcomes;
non-adherent pregnant women have up to 4-5 times higher risk of anemia compared to those who are
compliant [11]. Inadequate dietary intake and low adherence to iron tablet consumption have been identified
as major contributing factors to anemia in pregnancy [12]. Noncompliance is often influenced by limited
knowledge, insufficient information from health workers, and weak interaction between patients and healthcare
providers [13]. These findings emphasize the need to strengthen counseling and educational interventions to
enhance adherence and reduce the burden of anemia during pregnancy [14,15]

One practical approach for pharmaceutical counseling is Brief Counseling using the 5A strategy, which
has proven successful with COPD patients at the Lung Hospital in Bantul [16]. This study aims to assess the
impact of 5A Brief counseling on pregnant women's knowledge, perceptions, and compliance with iron
supplementation (Iron Polymaltose tablets). Using pre-test and post-test questionnaires over 30 days, the
study expects that applying the 5A method will help reduce anemia rates among pregnant women in Bantul.

MATERIALS AND METHODS
Materials

The research was conducted at the “X” Public Health Center, with data collected prospectively from
November 2018 to April 2019. Accidental sampling was used, targeting pregnant women in their second
trimester (gestational age <27 weeks) who were taking Iron Polymaltose and also receiving routine prenatal
care at the Public Health Center. The study included 39 participants selected through total sampling. The
instrument for this research was a pre- and post-test questionnaire with closed-ended questions. The 5A
questionnaire and the Brief Counseling Module were validated by experts, including psychologists, doctors,
and pharmacists. Validation and reliability tests yielded valid results, with Cronbach's alpha values of 0.816 for
knowledge, 0.638 for perception, and 0.782 for compliance.
Method

This study used a quasi-experimental pre-test and post-test design without a control group.
Participants who met the inclusion criteria and provided informed consent were asked to complete socio-
demographic information. A structured questionnaire was used to assess knowledge, perception, and
compliance with iron supplementation. Clinical outcome was assessed based on hemoglobin (Hb) levels.
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The pre-test was conducted at the initial health center visit on day 1st. Participants then received a
modified 5A brief counseling session on the use of iron polymaltose tablets among pregnant women. The iron
supplement contained 100 mg of elemental iron as the iron (lll) hydroxide polymaltose complex (IPC).
Participants were advised to take one tablet once daily for 30 days, according to the supplementation regimen
provided at the public health center.

The modified 5A brief counseling included assessment of participants’ knowledge, perception, current
use of iron supplementation, and barriers to regular tablet intake; education on anemia in pregnancy, the
benefits and correct use of iron polymaltose, dosage and frequency of administration, and the importance of
regular daily intake; agreement on a practical plan to support appropriate iron supplement use; assistance in
overcoming barriers such as forgetfulness, nausea and gastrointestinal discomfort; and arrangement of follow-
up monitoring. Participants were instructed to take one iron supplement tablet once daily, preferably during or
immediately after meals, and to take it regularly at the same time each day.

Data collection was conducted prospectively for 30 days. Monitoring was performed on day 15, while
the post-test assessment was conducted on day 31. The 30-day observation period was based on the routine
practice of prescribing 30 iron supplement tablets for 30 days during pregnancy [17-19]. In addition, recent
evidence indicates that an adequate response to oral iron therapy is reflected by an increase in hemoglobin
of approximately 1-2 g/dL within 3—4 weeks [20]. Therefore, a 30-day observation period was considered
appropriate for evaluating changes in knowledge, perceptions, compliance, and hemoglobin levels following
the modified 5A brief counseling intervention.

Ethical Considerations

The Health Ethics Committee (KEPK) of the Faculty of Medicine, University of Muhammadiyah Surakarta,
granted ethical approval for the study under number 1678/B.1/KEPK-FKUMS/XI1/2018.

Data Analysis

The Wilcoxon test was used to evaluate mean knowledge, perception, and compliance scores before and after
the assessments.

RESULTS AND DISCUSSION

According to the socio-demographic data (Table 1), most pregnant women in the second trimester are
adults aged 26-46 years (59.0%), considered the optimal pregnancy age. Maternal age is significantly
associated with anemia, with younger and older age groups having a higher risk compared to women in the
optimal reproductive age range [21]. Most participants had a high school education (69.2%), which plays an
important role in shaping health literacy and understanding of anemia prevention. Lower educational levels
are associated with a higher risk of anemia due to limited access to health information and services [22].

Table 1. Characteristics of a second-trimester pregnancy consuming IPC tablets

Characteristics Frequency (n=39) (n, %)
Age (Year)
Teenager (17-25) 16 (41.0)
Adult (26-46) 23 (59.0)
Education
Low (Primary-Junior High School) 12 (30.8)
High School (High School-Degree) 27 (69.2)
Occupation
Working 19 (48.7)
Housewife 20 (51.3)
History Of Anemia
Yes 7(17.9)
No 32 (82.1)

In terms of occupation (Table 1), more than half of the respondents were housewives (53.3%), representing
a common pattern in developing countries. Socioeconomic factors, including employment status, are
recognized as important determinants of anemia, with women with financial resources often facing reduced
access to adequate nutrition and healthcare services [21]. The incidence of anemia in pregnant women can
also be affected by their work activities. Those engaged in strenuous work may have reduced capacity to meet
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both their own and their fetus’s nutritional needs, as energy reserves are depleted by their activities. Additionally,
most participants had no prior history of anemia. Anemia during pregnancy may develop due to increased
physiological iron requirements [23].

The results of this study (Table 2) indicate a marked improvement in knowledge, compliance, and
perception among second-trimester pregnant women following the intervention. Before the intervention, most
participants had moderate knowledge (54%), while only 31% demonstrated high knowledge. After the
intervention, the proportion of participants with high knowledge increased substantially to 92.3%, with no
respondents remaining in the moderate category (Table 2). This shift is supported by the significant increase in
mean knowledge score from 64.36+2.69 to 90.26+1.60 (A=25.89; p<0.001) (Table 4). These findings confirm
that brief counseling is an effective strategy for enhancing pregnant women's cognitive understanding of iron
supplementation and anemia prevention. The effectiveness of counseling in improving knowledge is consistent
with previous studies.

Table 2. The results of the descriptive analysis of pre-test and post-test levels of knowledge and compliance
of second-trimester pregnancy consuming IPC tablets

Variable Frequency
n %
Knowledge
Pre-test (n=39)
Low 6 15.0
Moderate 21 54.0
High 12 31.0
Post-test (n=39)
Low 3 7.70
Moderate 0 0.0
High 36 92.30
Compliance
Pre-test (n= 39)
Low 14 35.9
Moderate 17 43.6
High 8 20.5
Post-test (n= 39)
Low 0 0.0
Moderate 6 154
High 33 84.6

Educational interventions significantly improve maternal knowledge regarding anemia and iron
supplementation during pregnancy [24,25]. Another study reported a significant increase in knowledge scores
among pregnant women following one-to-one counseling interventions [26]. Adequate knowledge enables
individuals to recognize the importance of iron supplementation and understand the risks associated with
anemia. Good knowledge significantly increased the likelihood of adherence to iron-folate supplementation
(AOR=3.1) [27].

Regarding perceptions, the proportion of participants with positive perceptions increased from 25.6% in
the pre-test to 71.8% in the post-test. In comparison, the proportion with negative perceptions decreased from
74.4% to 28.2% (Table 3). This change is supported by a significant increase in mean perception score
(28.26+0.56 to 33.31+0.60; A=5.05; p<0.001) (Table 4). This suggests that the intervention not only improved
cognitive understanding but also influenced attitudes and beliefs toward iron supplementation. Previous studies
have demonstrated that perception and beliefs about medication, including concerns about side effects, play a
crucial role in determining adherence behavior among pregnant women [28]. Sariyati's study found a strong
association between education and compliance with iron supplementation among pregnant women. Knowledge
acquired through learning shapes beliefs and also influences behavior. Higher motivation, driven by expertise,
enhances compliance with iron tablet consumption, as behavior is more sustainable when grounded in
understanding [29]. Another study reported a significant improvement in attitudes following counseling
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interventions (p=0.001) [30]. Furthermore, a new scoping review concluded that counseling interventions are
effective in shaping positive perceptions and attitudes toward iron-folic acid supplementation through interactive
and tailored communication strategies [14].

Table 3. The results of the descriptive analysis of pre-test and post-test levels of perception of second-trimester
pregnancy consuming IPC tablets

Frequency of Perception

n %
Pre-test
Negative 29 74.4
Positive 10 25.6
Post-test
Negative 11 28.2
Positive 28 71.8

The most pronounced effect of the intervention was observed in adherence. The proportion of respondents
with high adherence increased from 20.5% to 84.6%, while the proportion with low adherence decreased from
35.9% to 0% (Table 2). This result is supported by a significant increase in mean adherence score from
56.15+3.28 t0 86.41+£2.06 (A=30.26; p<0.001) (Table 4). This finding suggests that improvements in knowledge
and perception translate into meaningful behavioral change.

Table 4. Comparison of mean changes in knowledge level, perceptions, compliance, pre-test, and post-test in
pregnancy who received a brief counseling 5A

Mean score (X+SE) Change (A) pre-test p-value pre-test
Variable Pre-test Post-test and post-test and post-test
Knowledge 64.36+2.69 90.26+1.60 25.89+2.54 0.001*
Perception 28.26+0.56 33.3110.60 5.05+0.74 0.001*
Compliance 56.15+3.28 86.41+2.06 30.26+3.21 0.001*

Note: SE: Standar Error; *means there is significantly different (p<0.001)

Adherence to iron supplementation is a critical determinant in the prevention and management of anemia
during pregnancy. Counseling by health professionals significantly improved adherence to iron-folic acid
supplementation (aOR = 2.97; p = 0.002) [31]. Another study reported that counseling was an independent
predictor of adherence (AOR = 2.29) [32]. Additionally, a structured counseling approach, including the 5A
model, is highly effective at improving adherence through personalized engagement and reinforcement
mechanisms [14]. Importantly, this study highlights the interconnected pathway between knowledge,
perception, and adherence. Improved knowledge enhances awareness, positive perception strengthens
motivation, and together they facilitate sustained adherence. Despite significant improvements in knowledge,
perception, and adherence, this study did not find a statistically significant improvement in hemoglobin (Hb)
levels. The mean Hb slightly decreased from 11.9840.23 to 11.67+0.21 (A=0.43; p=0.117) (Table 5).

Table 5. Comparison of pre-test and post-test Hb values

] Mean Score (X+SE) Change (A) pre-test and p-value
Variable Pre-test Post-test post-test
Value of Hb 11.98+0.23 11.67+0.21 0.43 0.117

This finding (Table 5) is inconsistent with the results of other studies. El-Kholy et al. (2023) reported a
significant increase in Hb levels following pharmacist-led counseling interventions (p<0.001) [33]. Additionally,
Palivela et al. (2021) found that improved adherence was associated with better Hb outcomes (aOR=2.4)[31].
Anemia in pregnancy is multifactorial. Aside from iron deficiency, factors such as chronic energy deficiency,
micronutrient deficiencies (e.g., folate and vitamin B12), infections, and overall nutritional status also contribute
to hemoglobin levels [34]. Therefore, improving adherence to iron supplementation alone may not immediately
translate into improved Hb levels.

From a clinical perspective, the absence of immediate improvement in Hb does not diminish the importance
of the intervention. Improved adherence is an important intermediate outcome expected to contribute to better

INPHARNMED Journal | Vol. 10, No. 1, 2026 | pp. 11-18
Available from: http://ejournal.almaata.ac.id/index.php/INPHARNMED 15



http://ejournal.almaata.ac.id/index.php/INPHARNMED

Suprapti et.al. (2026)
Brief Counseling by Pharmacists for Pregnant Women

hematological and pregnancy outcomes over time. This is particularly relevant considering that anemia during
pregnancy is associated with adverse outcomes such as preterm birth, low birth weight, and maternal
complications[35,36].

Given these insights, a 5A brief counseling session can effectively engage pregnant women, enhance their
understanding of their condition, and address treatment challenges. Health workers, especially pharmacists,
play a significant role in educating about anemia and the use of iron supplements during pregnancy. This study
has several strengths, including the use of a structured counseling approach (the 5A model), a comprehensive
assessment of cognitive, affective, and behavioral outcomes, and a statistically robust pre-post analysis.
However, this study is limited by the small sample size of anemic pregnant women, which reduces the
generalizability of the relationship between IPC tablet use and anemia incidence. Future research should
include comprehensive blood tests, including Mean Corpuscular Volume (MCV), Mean Corpuscular
Hemoglobin (MCH), Mean Corpuscular Hemoglobin Concentration (MCHC), Red Blood Cell (RBC), Total Iron-
Binding Capacity (TIBC), and Iron Status, to assess iron deficiency anemia in pregnant women better.

CONCLUSION AND SUGGESTIONS

Providing a 5A brief counseling session by pharmacists significantly improved knowledge, perceptions, and
compliance among second-trimester pregnant women taking iron (l1l) hydroxide polymaltose complex tablets.
Nevertheless, no significant increase in hemoglobin levels was observed after the 31-day intervention. Future
studies should adopt a randomized controlled design with a longer follow-up period to detect clinically
meaningful changes in hemoglobin. It is also recommended to combine pharmacist-led counseling with
comprehensive dietary assessment and adherence monitoring. Health authorities may consider integrating
structured brief counseling into the routine antenatal care pathway at community health centers. These findings
highlight the essential role of pharmacists in maternal health education. Even though hemoglobin did not rise
in the short term, the marked improvement in knowledge, perception, and compliance can contribute to better
long-term adherence and anemia prevention strategies, ultimately supporting maternal and fetal health
outcomes in primary care settings.
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