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Abstract

Prenatal supplements are essential component of maternal healthcare during pregnancy,
since they help meet the increased nutritional demands of pregnant women, as well as support
optimal fetal growth and development. However, their appropriate use depends on the level of
awareness and the availability of relevant information. The aim of this study was to provide
assessment of the practices of utilization and level of awareness regarding prenatal supplements
among pregnant women. A cross-sectional, small-scale study was performed in a specialized
gynecology clinic using a structured questionnaire, resulting in 96 surveys. The data were collected
and analyzed using Jamovi software. The results demonstrated a high level of prenatal supplement
use, in 93.75% of the cases. In addition, the most used supplement was folic acid, with 78 cases.
The pregnant women presented moderate self-perceived level of awareness about the use of
prenatal supplements and positive experiences regarding their uses, as well as respect to the
recommended dosage. The statistical analysis did not identify a significant association between
the use of prenatal supplements and participants’ age, place of residence, or trimester of pregnancy,
and no significant association was found in respondents’ education and the use of prenatal
supplements. Doctors were most consulted for advice on prenatal supplements use (82.1%). The
majority of respondents also expressed the need for additional education on prenatal supplements
use, that asks for institutional efforts to ensure the provision of more accurate and accessible

information regarding the use of prenatal supplements.
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Introduction

Pregnancy is a period characterized by pronounced physiological changes, intensified
metabolic processes, and increased requirements for vitamins, minerals, and other essential
nutrients. Consequently, the use of dietary supplements during the prenatal period has attracted
considerable attention from international health organizations and the scientific community over
the years. Accumulating evidence suggests that the early-life environment, influenced by multiple
biological, environmental, and behavioral exposures, has profound effects on health trajectories
throughout life. Accordingly, optimal maternal nutrition and healthy lifestyle behaviors during the
periconceptional period are key factors influencing the health of offspring from childhood into
adulthood (Chapin et al., 2004). Research has shown that pregnant women use supplements, but
the use does not always adhere to existing guidelines and healthcare practitioners’
recommendations (Koivuniemi et al., 2022; McCarthy et al., 2024). Furthermore, inadequate
knowledge of nutrition and dietary supplementation, together with limited health literacy, has been
identified as a factor associated with the inappropriate use of supplements (Furness et al., 2023,
Le et al., 2023; Popa et al., 2013). The World Health Organization (WHO) has repeatedly issued
recommendations regarding the use of iron, folic acid, and multiple micronutrient supplements
during pregnancy, emphasizing that their appropriate use may contribute to reducing the risk of
certain adverse maternal and fetal outcomes (WHO, 2012; 2016; 2020). Despite the availability of
numerous clinical guidelines, their implementation in everyday practice still depends on many
factors, including supplement accessibility, the level of awareness, trust in healthcare
professionals, and the attitudes of pregnant women.

In North Macedonia, the only official document that partially addresses this issue is the
Clinical Guideline for the Detection of High-Risk Conditions in Pregnancy, published by the
Ministry of Health (MOH) in 2018, primarily focused on the identification of high-risk
pregnancies rather than on the use of prenatal supplements (MOH, 2018). Therefore, this pilot
study was conducted among pregnant women with the aim of assessing the awareness and
utilization practices related to the use of prenatal supplements and determining the factors

influencing their choice and use.

*Corresponding author e-mail: emilija.211654@student.ugd.edu.mk 4



mailto:emilija.211654@student.ugd.edu.mk

doi: Original scientific paper

Materials and methods

The study was conducted using a survey designed to meet the purpose of the research, after
literature and practice consultation. The questionnaire was face-validated by four related
professionals, including a gynecology specialist, a hospital pharmacist, a toxicology specialist and
academic pharmacist for content and understandability. The study was approved by the Ethics
Committee of the Faculty of Medical Sciences at Goce Delcev University in Stip (No. 2005-212/4
from 11.9.2025). All participants provided informed consent prior to their inclusion in the study.
The study was conducted during the period from September-November 2025 at the Specialized
Hospital for Gynecology and Obstetrics “Dr. Organdziski” in Stip, Republic of North Macedonia.
A total of 96 surveys were collected and analyzed using the Jamovi statistical software package
(The Jamovi Project, 2024). Results were presented as frequencies and percentages, whereas
associations between selected variables were assessed using the chi square (?) test with using
Fisher’s exact test where appropriate. The findings were compared with results from relevant

international studies to facilitate scientific interpretation and contextualization.

Results and discussion
Demographic characteristics of the population

The majority of survey participants were between 25 and 35 years of age, predominantly
residing in urban areas, and had either secondary or university education. Regarding pregnancy
stage, most participants were in the second, followed by third trimester, and more than half
respondents (55; 57.3%) were experiencing their first pregnancy. The details of the demographic

structure of the survey participants are presented in Table 1.

Table 1

Assessment of practices and awareness of prenatal supplements

The survey demonstrated high prevalence of prenatal supplement use among the
participants. Of the total 96 respondents, 90 (93.75%) reported using prenatal supplements during
pregnancy, whereas 6 (6.25%) indicated that they did not use these types of products. This result
suggests that prenatal supplementation is a widely adopted practice among the pregnant women
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included in the study. In addition, the patients had moderate self-perceived level of awareness
about the use of prenatal supplements, assessed by answering the question “How informed are you
about the need, purpose, and importance of prenatal supplements?”. More than half of them (n=56,
58.9%) reported being partially informed, 32 participants (33.7%) stated that they were highly
informed, and 2 participants (2.1%) considered themselves insufficiently informed, while 5
participants (5.3%) did not provide an answer to this question.

The surveyed pregnant women presented high awareness about the composition and type of
supplements they use. Folic acid (n=78) and magnesium (n=72) were the most frequently
recognized components of prenatal supplements among the respondents. Vitamin D3 was
identified by 56 participants, iron by 39 participants, omega-3 fatty acids by 39 participants,
calcium by 21 participants, and probiotics by 14 participants, while 7 participants reported other
components. As multiple responses were permitted, the total number of responses exceeded the
number of participants.

The question “What was the source of the information and/or recommendation you received
prenatal supplements?”, resulted in a majority of respondents reporting recommendations from a
doctor (n=78; 82.1%). Other sources of information, such as pharmacists, family members, internet
sources, or various combinations thereof were represented with significantly lower frequencies,
counting from 1 to 4 responses.

The surveyed pregnant women were open to additional education and information on
prenatal supplements. Therefore, 63 respondents (65.6%) expressed a willingness to receive
additional education, 15 respondents (15.6%) answered negatively, while 18 respondents (18.8%)
remained undecided. The predominance of positive responses suggests a substantial demand for
more structured and accessible information regarding the use of prenatal supplements during
pregnancy.

Data related to experiences following prenatal supplement use revealed generally positive
outcomes among the respondents. Changes following supplement use, were perceived beneficial
by 46 respondents (47.9%), whereas experience of adverse effects was reported by only one
respondent (1.1%). A total of 73 respondents (76.8%) reported being satisfied with the observed
effects 17 (17.9%) reported being highly satisfied, and only 5 (5.3%) not satisfied. Almost all

respondents, namely 94 (97.9%), stated that they would not increase the dosage on their own
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initiative, suggesting a responsible approach to supplement use and adherence to professional
recommendations.

In order to determine whether prenatal supplement use differed according to selected
sociodemographic and pregnancy-related characteristics, further statistical analysis was
performed. The analysis confirmed that there were no statistically significant differences in
supplement use with respect to age (y>=2.95; p=0.229), place of residence (y*=1.00; p=0.317),
and trimester of pregnancy (y*=1.89; p=0.389). These findings suggest that prenatal supplement
use was common across different groups of pregnant women and was not significantly associated
with the examined demographic and obstetric characteristics.

Regarding educational level (Figure 1), the chi-square test indicated a statistically significant
association (y?=6.85; p=0.032) of the level of education and the use of supplements. However,
having respect to low frequencies and binary answer (yes/no), Fisher’s exact test was also
performed, revealing no significant association (p=0.145).

These findings suggest that the observed relationship should be interpreted with caution and
further studies involving larger samples are needed to determine more accurately whether

educational attainment influences prenatal supplement use during pregnancy.

Fig. 1

The recommendations of the World Health Organization, emphasize the importance of iron
and folic acid supplementation during pregnancy for reducing the risk of maternal anemia and
supporting appropriate fetal development, particularly in populations at increased risk of nutrient
deficiencies (WHO, 2012; WHO, 2016). The reported use of prenatal supplements in North
Macedonia was considerably higher in comparison with reports from other countries (93,75%).
For example, in Ethiopia, the registered very low use of supplements during pregnancy (87.5%)
has been associated with limited awareness, reduced access to healthcare services, and economic
barriers (Mekuriaw et al., 2025). Nevertheless, variable results on this subject were reported from
around the globe (Harrison et al., 2024; Koivuniemi et al., 2022; McCarthy et al., 2024; Ramirez-
Vélez et al., 2018), exploring different factors that influence prenatal supplement consumption.
The higher prevalence observed in the present study may be related to better access to

gynecological care and prenatal supplements. International organizations also highlight that the
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regular and appropriate use of prenatal supplements is influenced by women’s awareness,
supplement accessibility, and the guidance provided by healthcare professionals (WHO, 2020).
Frequent supplement use does not necessarily indicate adequate knowledge regarding their
composition, purpose, recommended dosage, and possible adverse effects. The respondents from
this study, indicated “partially informed” as most frequent answer, suggesting that the majority of
respondents possess a certain level of awareness regarding the need for and importance of prenatal
supplements, but without full confidence that they have sufficient information. This result reveals
a distinction between having basic knowledge and achieving a complete understanding of their
application during pregnancy. At the same time, one third of the respondents reported being highly
informed, revealing the presence of a group of women who are actively interested in pregnancy-
related issues and regularly seek information regarding their own health. Regarding the received
healthcare professional guidance, the respondents from this study indicated 82,1% of the women
consulting their doctor regarding supplementation, which indicates using relevant source of
information. Respondents from studies performed in other countries, reported using most advice
from their midwife/nurse 80.4% and 74.4% in Finland and the UK respectively, and doctor/general
physician 66.9% 76.2% in Italy, and Poland, respectively (Koivuniemi et al., 2022). The use of
prenatal supplements was shown to be closely associated with continuous information and regular
counseling during pregnancy, which enables women to better understand their purpose,
significance, and proper use (Funnell et al., 2018). These results are also interesting from a national
context perspective. In North Macedonia there is no specifically dedicated document that
comprehensively addresses the use of prenatal supplements. Under such circumstances, pregnant
women’s knowledge largely depends on information obtained during medical visits and from
sources they independently use. In addition, this result reveals a high level of trust in professional
medical advice, which is expected given that the selection and use of these supplements often
depend on the course of pregnancy and the woman’s health status. It is interesting to note that
information found online presented considerably lower share of answers as a standalone source of
information/recommendation, although in some other studies it is reported as most commonly used
source of information on supplementation during pregnancy (Limbu et al., 2021). This finding is
particularly relevant considering that the quality of information available on the internet is not
always consistent, and social media and forums often contain incomplete or contradictory content,

and in many cases even incorrect information (Skowronska et al., 2024). The presence of combined
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responses indicates that some women use multiple sources to verify or better understand the
recommendations they receive, a finding also reported in other studies (Millan et al., 2022). This
distribution of responses suggests that the doctor remains the primary source of information and
the person in whom women place the greatest trust when making decisions related to prenatal
supplementation, while regular counseling contributes to higher adherence to recommendations
(Funnell et al., 2018). The expressed interest in additional education reported in this study
accounting for 65.6% is particularly relevant considering that appropriate nutritional care and
supplementation during pregnancy have been associated with improved maternal health and a
lower risk of adverse neonatal outcomes (Oh et al., 2020).

Knowledge of product composition represents one of the fundamental prerequisites for
appropriate and informed use when it comes of prenatal supplements. The ability of pregnant
women to recognize the key components of the supplements they use can be considered an
important indicator of health literacy and informed decision-making during pregnancy. Folic acid
was the most frequently recognized component, likely due to its long-standing inclusion in
recommendations issued by international health organizations as an essential element of prenatal
care (EFSA, 2017; WHO, 2012; 2016). The high frequency of this response suggests that a
substantial proportion of participants were aware of one of the most widely recommended
ingredients in prenatal supplements. Although iron is among the nutrients that are also frequently
recommended by the WHO during pregnancy (WHO, 2012; 2016), its recognition among
participants was considerably lower than that of folic acid and magnesium. This finding may
indicate that awareness of certain prenatal nutrients varies substantially and is influenced by the
extent to which they are emphasized during health education and counseling provided throughout
pregnancy.

Prenatal supplement use was highly prevalent among the respondents, accompanied by a
relatively good level of awareness, positive personal experiences, and trust in recommendations
provided by healthcare professionals. The low frequency of perceived adverse effects, and the high
level of satisfaction reported by participants, along with the adherence to recommended dosages,
suggest that supplement use has become a common and well-established practice during
pregnancy. Particularly interesting is the fact that these findings were obtained in a setting where
clearly defined national guidelines, standardized educational programs, and continuous

institutional activities related to prenatal supplementation remain limited. Nevertheless, the results

*Corresponding author e-mail: emilija.211654@student.ugd.edu.mk 9



mailto:emilija.211654@student.ugd.edu.mk

doi: Original scientific paper

received in this small-scale study indicate that opportunities remain for improving the availability
and consistency of information provided to pregnant women, especially in the form of structured
information, despite the widespread use of prenatal supplements. The development of national
guidelines, accessible educational materials, and consistent recommendations across healthcare
institutions could contribute to a better understanding of prenatal supplementation and support

more informed decisions regarding supplement use during pregnancy.

Conclusion

The findings obtained through this research provided interesting insights into this
insufficiently explored topic and establish a basis for further investigations, as well as for the
development of appropriate public health policies and evidence-based recommendations regarding
the use of prenatal supplements during pregnancy. In the absence of structured national guidelines
and scarce presence of organized educational programs, pregnant women demonstrated a relatively
good level of awareness and a responsible approach to prenatal supplement use, consulting
primarily their doctors as their primary source of information. Looking ahead, strengthening
national recommendations and adopting a more structured approach to prenatal supplementation
education would help ensure that pregnant women have equitable access to reliable, evidence-

based information, thus improving overall public health.
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Pe3ume

IIponenka Ha NHGOPMHUPAHOCTA U PAKTHUKUTE HA YNIOTPe0a Ha NPEHATAJIHU CyIlJIeMeHTH
Kaj OpeMeHH KeHH: MWJIOT-ucTpaxKyBame o1 CesepHa MakenoHuja

Emunja Kaparoszosa®?, Japunka I'opruea Ankosal, busbana JIazaposal, Katapuna Cmunkos?

Y@axynmem 3a meouyuncku nayku, Yuusepsumem ,, I oye /lenues”,
vi. Kpeme Mucupros 10-A, 2000 LLImun, Penyonuxa Ceseprna MaxedoHnuja
2Cneyujanusupana 601HuYya no 2uHeKoio02uja u akyuepcmeo ,,/I-p Opeanyucku *,

va. T'oye Jlenues 85/4, 2000 [LImun, Penybauxa Cesepna Maxedonuja

Kiyunu 300poBu: 6peMeHOCT,IpeHaTaTHU CYIUIEMEHTH, HH()OPMUPAHOCT, IPEHATAIHA TPUkKa

[IpenaTamHUTE CyIJIEMEHTH MPETCTaBYBaaT CYIITHHCKU JIEJI OJ 3ApPAaBCTBEHATa TPIDKA 3a
Majkara BO TEKOT Ha OpeMeHocTa, OUIejK1 pUI0OHeCyBaaT KOH 00e30e1yBame Ha JOMOIHUTEIICH
BHEC Ha HEONIXO/IHU HYTPUEHTH IIPH 3roJIEeMEHUTE NOTpeOr BO OpeMeHOCTa, KaKo M KOH MOJ/IPILKA
Ha ONTHMAJHUOT pacT W pa3Boj Ha maoaoT.Cenak, HUBHATa COOJBETHA ymoTpeba 3aBUCH O]l
HUBOTO Ha HMH(OPMHPAHOCT M JOCTAHOCTa Ha peleBaHTHH HWHpopmanuu. llenta Ha oBa
UCTpaXKyBame OelIe /1a ce MPOIeHAT MPAaKTUKUTE Ha yrmoTpeda 1 HUBOTO HAa MHPOPMHUPAHOCT BO
OJTHOC Ha MIPEHATAIHUTE CYIUIEMEHTH Kaj OpeMeHH xeHU. CIpoBeIeHO € MUIIOT-UCTPaKyBambe BO
CHelyjaliu3upaHa THUHEKOJIOIIKa 3paBCTBEHAa YCTaHOBA,CO TMPHMEHAa Ha CTPYKTYpHUpaH
MpallaiHuK, pH WTo 6ea ondarenu 96 ncnurannyku. [logaronure 0ea codpanu M aHATU3UPAHU
CO MOMOII Ha CTAaTHCTHYKHOT coTBep Jamovi. Pe3ynrarure mokakaa BHCOKa 3aCTalieHOCT Ha
yrnoTpebara Ha MpeHaTaJHH CYIJIEMEHTH, OJHOCHO Kaj 93,75% ox mcnuranumukure. Hajuecto
yrnoTpeOyBaH CyIuieMeHT Omiia (hoHaTa KHUCelnuHa, MpHjaBeHa kaj 78 ucnutaHudku.bpemenure
KCHHU TIOKa)Kaa yMEpEeHO HUBO Ha MH(MOPMHUPAHOCT 3a yroTpedaTa Ha MPEHATATHUTE CYIIIEMEHTH,
MpU IITO HAJTOJIEM JIeJ O]l HUB CE€ M3jacCHUJIC JeKa Ce JEIyMHO WH()OPMHUpaAHU,HO HCTO TakKa
MIpHjaBUIIe IPETEKHO MO3UTUBHU UCKYCTBA BO OJIHOC Ha HUBHATA yIOTpeOa U MPUAPKYBamhe KOH
MpernopavyaHoTo ao3upame.CTaTUCTUUKaTa aHAIM3a HE MOKaka 3HadyajHa TOBP3aHOCT MOMery

ynotpebara Ha IpPEeHaTaIHHU CYIUIEMEHTH U BO3pacTa, MECTOTO Ha JKUBEEHE UM TPUMECTApOT HA
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OpeMeHOCTa, HUTY 3HaYajHa MOBP3aHOCT MOMEly CTEMEHOT Ha oOpa3oBaHWE M ymorpebarta Ha
MPEHATATHU CYIIEMEHTH.JJOKTOPOT MpeTcTaByBa HajuecTO KOHCYJITHPAH W3BOP HA COBETH BO
OJIHOC Ha ynoTpebdara Ha npeHaraaHu cymiemeHTu (82,1%). [loroneMuoT e o4 MCIUTaHUYKHTE,
HCTO Taka, m3pa3Wja morpeda o MOMOJHUTENHA eAyKalHja 3a yrnmoTpedaTa Ha MpPEHATATHHUTE
CYIUIGMEHTH, IITO YKa)XyBa Ha MoTpedara O]l MHCTUTYIIMOHAIHW aKTUBHOCTH HACOYCHU KOH

00e30eayBame Ha MOMPEIU3HU U MOJ0CTaTHU UH(OPMAIIMK 3a HUBHATA COOJBETHA yHoTpeoda.
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Table 1. Demographic characteristics of the studied population

Variable Category N (%)
Total 96
Age distribution
<25 4 (4.2%)
25-35 83 (86.5%)
35-45 9 (9.4%)
> 45 /
Residence
Rural 13 (13.5%)
Urban 83 (86.5%)
Education level
Primary education 2 (2.1%)
Secondary education 47 (49.0%)
University degree 47 (49.0%)
Pregnancy trimester
First 21 (21.9%)
Second 39 (40.6%)
Third 36 (37.5%)
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Fig. 1. Association of the level of education and use of prenatal supplements.
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