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ABSTRACT

background: Pregnant women have a greater risk of having nutritional deficiencies since their requirements for
vitamins and minerals rise by 20-100%. Prenatal micronutrient supplements such as folic acid, iron, calcium and
vitamins reduce nutrition deficits and unfavorable pregnancy and birth outcomes at a low cost. Poor adherence,
on the other hand, remains a possible barrier to the successful implementation of these supplementation
programs.

Aim: to improve by pharmacist intervention the knowledge and adherence of pregnant regarding micronutrient
supplements

Materials and Method: The pre-post interventional study was conducted in obstetrics and gynecology teaching
hospital in Karbala with 100 pregnant women at the second trimester, Data were collected using two
questionnaires, one about knowledge and other about adherence to iron-folic acid and any micronutrient
supplementation, laboratory tests were used to determine the levels of Hemoglobin and plasma level of calcium,
and vitamin D.

Results: At baseline the overall adherence rate to supplement medication among pregnant women was low in
spite of good knowledge score. Pharmacist intervention had a role in improve adherence rate and this was
evident when the study repeated two month later. At end line, there is a significant increase in Haemoglobin
level (p =0.00028) and 1,25-OH D3 level (p =0.00001).

Conclusion: The present study revealed that the pharmacist mediated intervention with education tools
produced a pronounce significant improvement in adherence and knowledge scores.
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BACKGROUND

Pregnancy is a crucial stage in woman's life, and in order to provide for the needs of the growing , the
mother's body goes through profound changes throughout this time. During a pregnancy, abnormalities may
result in additional challenges for both mother and fetus. According to World Health Organization (WHO),
"every pregnant woman and newborn receives quality care during pregnancy, delivery, as well as postpartum
period (1). Nevertheless, There were thousands of deaths among pregnant women and adolescent girls as a
result of issues associated to childbirth and pregnancy (2). Around 99 percent of all maternal deaths take place
in countries with limited resource, and the majority can be avoided (3). there is proof that inexpensive, efficient
interventions exist to avoid or treat almost each life-threatening pregnancy problems (4). For pregnant women,
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WHO developed antenatal care (ANC) guideline to create evidence-based recommendations to enhance the
quality of care for women and their newborns along the prenatal, intra partum, and postnatal continuum;
Nutritional interventions are the first part involved in the guideline (5). To meet consideration of maternal and
neonatal requirements throughout pregnancy, a healthy eating must include an adequate supply of protein,
minerals, and vitamins. The health of both the mother and the newborn might be affected by these nutrients
after delivery, as well as during pregnancy and the postpartum period. Additionally; WHO recommends that
pregnant women take daily supplements of 30-60 mg of elemental iron, 400 Mg of folic acid, and daily
calcium supplementation to reduce the risk of preeclampsia in pregnant women with low dietary calcium intake.
The use of nutritional supplements by pregnant women is influenced by several factors, like awareness,
socioeconomic level, and access to antenatal care (6, 7). Reduced adherence to iron supplement among
pregnant women in developing countries is directly related to inadequate awareness about anemia and a medical
delivery system that is insufficient to meet the health demands of the entire population (8). As well as many
studies revealed that the awareness and adherence level of pregnant about Calcium and vitamin D supplements
was low (9,10). The pharmacist is one of the main links in a chain that aims to involve the patient in his
medication and push him to take part in important decisions about his treatment (11). Many researches in Iraq
and other countries proven that the pharmacist's intervention was an influential factor in improving the level of
adherence and patient's attitude to words different medications (12,13,14). In addition to providing pregnant
with recommended Micronutrient supplements ( folic acid, iron, calcium, and vitamin D). a pharmacist should
provide education and follow up to assess the results in order to prevent and deal with any side effects . The
aim of this study was to improve knowledge and adherence of pregnant towards recommended supplements
during pregnancy.

MATERIALS AND METHOD

Study Design and Duration: This study was a pre-post interventional study, between the periods of
October 2022 and February 2023.
Ethical approval: The study received approval from the Scientific Committee of Researches of Karbala Health
Department (reference number 20220178).

Study Population, and Sampling:  pregnant women attending obstetrics and gynecology teaching
hospital in Karbala, who were at second trimester and took iron-folic acid supplement or any recommended
supplements for pregnancy at least a month prior to the data collection. A total of 129 pregnant women were
interviewed to participant in the study. Pregnant women were informed about the study and then asked to
participate. Only 100 of them underwent the biochemical tests required of them and complete the questionnaire.
Those with chronic disease or had an obstetric emergence were not joined.

Study Variables, and Data Collection Tools: The dependent variables were a Biochemical test,

knowledge, and adherence to iron, folic acid, calcium and other micronutrient supplementation, while the
independent variables were the socio-demographic and obstetric characteristics.
Data was collected using a pretested interviewer administered structured questionnaires. The structured
questionnaires were created in English then translated into the Arabic, knowledge questionnaire about
requirement of supplements and its importance at pregnancy was taken from previous studies (9,10,15) while
MARS-5 questionnaire was used to assess the adherence of pregnant women toward supplements (16).

Study arms: the study was done by working on two arms: observational phase and pharmacist led-
intervention phase with the purpose of determine the role of pharmacist in improving the antenatal care.

During observational phase the Scio-medical data of pregnant were collected and their knowledge , adherence,
and biochemical test were assessed at baseline, While during interventional phase the service was offered by the
pharmacist and provided health education by face to face interview in addition with supporting material (
informative leaflet) contain instructions about diet, the important supplements and the direction of use quoted
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from WHO guideline on antenatal care. Two months later, pregnant return to follow up and repeated the
biochemical test to assist the result at end line.

Data Management and Analysis: The data analysis for this work was generated using version 28.0 of
SPSS and Excel 2016. The data from each group was analyzed through descriptive statistics. Values were
illustrated by n (%) for categorical and scale variables were presented by mean + standard deviation. Chi square
was used to measure the association between categorical variables. Paired t test was used to compare result
before and after intervention phase. Results of all hypothesis tests with p-values <0.05 (two-side) were regarded
significant statistically.

RESULT

Socio-demographic and Obstetric Characteristics of Study participants:

participants were divided into subgrouping based on age range using class interval table. The clinical
demographic characteristics and laboratory parameters of pregnant women groups were summarized in Table 1.
The highly participant age range was (63%) for ages (21-30) years, while the lowest participation (15%) was
for those who were less than 20 years. The descriptive table also shown the number of pregnancies, mostly of
the participants were reporting to have 2-4 times previously. Furthermore, about 71% of the preghancy women
were in the early period of second trimester. Research questionnaire was also included the occupation and
education level of the participants, about 60% of the participants were employee, 47% were reporting to have a
Bachelor degree and only 7% were illiterate.

Table 1: The frequency of demographic characteristics of studied participants

Variables Groups Frequency
Age Groups < 20 Years 15
21 —-30 Years 63
31-40 Years 22
Gravidity One time 40
2 - 4 times 44
More than four times 16
Gestational Age Less than 20 weeks 71
More than 20 weeks 29
Occupation House wife 40
Employee 60
Education level illiterate 7
primary school 17
high school 29
university 47
Gestational DM Yes 4
No 96
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Gestational HT Yes 5
No 95

Knowledge, Adherence and biochemical tests at baseline: Pregnant women were divided into two
groups based on the knowledge questionnaire, a score of >10 has previously been used as good knowledge
while a score <10 was intermediate/ poor knowledge. Also, pregnant women were divided into two groups
based on MARS-5, a score of > 20 has previously been used as a good adherence, while < 20 was indicated to
be a poor adherence. laboratory tests include Hb, plasma 1,25-hydroxyD3, total Calcium of all pregnant were
determined and mean value then used

Table 2: The frequency of Pregnant Knowledge about anaemia, iron, folic acid, calcium and vitamin D
supplements

Variables Yes No |
don’t
know

N(%) N(%) N(%)

Anaemia is more prevalent in pregnant women. 89 1 10

Risk of anaemia increase if pregnant women are not taking iron 88 2 10

supplement in their second trimester.

Iron and folic acid requirement for pregnant is higher than women who 92 1 7

are not pregnant.

Pregnant women can develop complications due to anaemia. 89 2 3

Severe iron deficiency anaemia in pregnant can affect growth of foetus 80 1 19

Pregnant women should take iron supplementation in spite of taking 75 3 22

healthy diet

Folic acid supplement reduces the risk of neural tube defect NTD 82 0 18

Calcium deficiency in pregnant associated with preeclampsia 17 3 80

Inadequate calcium and vitamin D intake cause poor foetal growth 39 1 60

Women need to change her food habit after becoming pregnant 93 0 7

Vegetable and fruit are a source of minerals and vitamin 93 0 7

Red meat is a source of iron 74 0 26

Milk and dairy products are a source of calcium 84 1 15

Consuming supplement tablets after meal reduce their side effect 51 5 44

32



Kerbala Journal of Pharmaceutical Sciences ¥ aual) aglall £30 S ddaa

Regular antenatal check-up and blood test are essential during 97 0 3
pregnancy

Table 3: The frequency of pregnant adherence towards recommended supplements (iron, folic acid,
calcium and vitamin D supplement)

Variables Always Often  Sometimes  Rarely Never
N(%) N(%) N(%) N(%) N(%)

I forget to take my supplement tablets. 15 9 38 36 2

I miss out a dose from my supplement 0 0 3 4 93

tablets.

I alter the dose of my supplement tablets? 12 4 16 19 49

I stop taking my supplement tablets for a 13 7 27 21 32

while

I take my supplement tablets less than 18 6 30 21 25

instructed

Table 4: Mean score of Knowledge and Adherence and mean level of biomarkers

Parameters Mean £SD
Knowledge 11.43£2.69
Adherence 18.61+4.35
Hemoglobin 10.53£1.32
1,25-OH vitamin D 19.78+15.08
Calcium(total) 8.99+0.67

Knowledge, Adherence and biochemical tests after pharmacist intervention: the results from
questionnaires and laboratory tests then obtained two months later, and only forty-nine percent came to follow
up as scheduled. Paired t-test used to show the differences and compare parameters before and after pharmacist
intervention. It was found that there is high significant differences after and before interventional study.

Table 5. Comparison between different variables after and before pharmacist intervention

Parameters Before After T test P value
(mean +SD) (mean £SD)
Knowledge score 11.714+2.637 14.959+0.285 8.447 <0.001 1S
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Adherence score 18.224+3.906 23.714+2.179 8.834 <0.001Hs
Hemoglobin 10.377+1.328 10.936+0.833 3.914 0.0002864S
1,25-OH vitamin D 17.041+8.073 22.288+8.953 5.615 0.000001"S
Calcium(total) 9+0.643 9.027+0.696 0.236 0.814Ns

“HS, highly significant  *NS, non-significant

Figure 1. Comparison between different parameters mean after and before pharmacist intervention

@ After E Before
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MEAN OF PARAMETERS

K score A score HB D3 Ca
PARAMETERS

*Knowledge *A, adherence * HB, hemoglobin  *D3, 1,25-OH vitamin D  *Ca, Calcium

DISCUSSION

In the present study, The majority of pregnant ages of 21-30 years and most of them were a house wife.
Most participants had been pregnant more than once. At baseline The overall knowledge score was good.
However, knowledge about supplemental calcium and vitamin D and their effects on maternal health and fetus
development was poor. This is similar to the results shown by previous studies in two separated countries
(9,10). Socio-demographic characteristics like age group, occupation, and education level were associated with
knowledge level of participants. Additionally, Adherence to recommended supplements was low, with
forgetfulness, fear of side effects, low income, and lack of availability as reported reasons for non-Adherence
and these finding was in accordance with previous studies (17,18,19) . Poor adherence negatively affected
levels of hemoglobin, calcium, and vitamin D in the body so the results were indicated that more than half of
the participants were suffering from anemia, and most of pregnant were confirmed to have deficiency of
Vitamin D. These insufficiency resulting in negative outcomes in which low hemoglobin level associated with
increased risk of preterm birth, low birth weight and small for gestational age infants (20) while preeclampsia
and gestational diabetes may resulting from Hypocalcaemia during pregnancy (21) as well as low vitamin D
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levels in pregnant women increasing the child's risk of developing chronic diseases like rickets in infancy (22).
In order to educate, create awareness, and include pregnant women in the monitoring of their hemoglobin and
vitamin d level pharmaceutical action is crucial in this situation. The pharmacist should look for possible cases
of anemia and deficiency in vitamins and try to make changes towards more effective nutrition as well as how to
take the recommended supplements in order to get positive outcome during pregnancy. With respect to the
recommendations on diet and the education about the importance of iron, folic acid , calcium and others
supplement it has been observed that thanks to the pharmaceutical intervention there is a significant increase in
the case of knowledge score (p =< 0.001) , and adherence score (p =< 0.001). In addition, there is a
significant increase in Hemoglobin level (p =0.00028), 1,25-OH D3 level (p = 0.00001), with non-significant
difference in calcium level (p = 0.814). These finding was in accordance with previous studies regarding
interventions to increase adherence to micronutrient supplementation (23).

The study has limitations in that it was conducted in just one center and does not provide data for the entire
pregnant population.

Conclusion

This study offers valuable insight into the degree to which pregnant women in Iraq adhere to
recommended health practices. While the pregnant women had a good knowledge about the
nutrient and the importance of supplements during pregnancy, adherence to recommended
supplementation like IFA, calcium, and vitamin D was low. the present study also revealed
that the pharmacist mediated intervention with education tools produced a pronounce
significant improvement in adherence and knowledge scores.

Recommendation

More large-scale and multicenter research would be required to assess adherence to recommended
supplementation.

We recommend in the healthcare center that all pregnant women undergo biochemical tests, which should be
easily accessible

we recommend that essential supplements like folic acid, iron, calcium, and vitamin d dispensed free in health
care center.

Competing interests

According to the authors, no conflicts of interest exist.

Funding

According to the authors, no conflicts of interest exist.

REFERENCES

35



Kerbala Journal of Pharmaceutical Sciences ¥ aual) aglall £30 S ddaa

10.

11.

12.

13.

14.

15.

16.

Tungalp O, Were WM, MacLennan C, Oladapo OT, Giilmezoglu AM, Bahl R, et al. Quality of care for
pregnant women and newborns—the WHO vision. Bjog. 2015;122(8):1045.

Alkema L, Chou D, Hogan D, Zhang S, Moller A-B, Gemmill A, et al. United Nations Maternal
Mortality Estimation Inter-Agency Group collaborators and technical advisory group. Global, regional,
and national levels and trends in maternal mortality between 1990 and 2015, with scenario-based
projections to 2030: a systematic. Lancet. 2016;387(10017):462—74.

Jefferds ME, Namaste S, Suchdev PS, Flores-Ayala RC. Monitoring and surveillance for multiple
micronutrient supplements in pregnancy. Matern Child Nutr. 2018 Dec 1;14.

Campbell OMR, Graham WJ. Strategies for reducing maternal mortality: getting on with what works.
Lancet. 2006;368(9543):1284-99.

Organization WH. WHO recommendations on antenatal care for a positive pregnancy experience.
World Health Organization; 2016.

Bener A, Al Maadid MGA, Al-Bast DAE, Al-Marri S. Maternal knowledge, attitude and practice on
folic acid intake among Arabian Qatari women. Reprod Toxicol. 2006;21(1):21-5.

Rivera-Segarra S, Ramos-Tollinchi L, Cardenas-Suarez N. Knowledge and Use of Folic Acid Among
Hispanic Women Visiting University of Puerto Rico Prenatal Clinics [31J]. Obstet Gynecol.
2017;129(5):111S.

Elder LK. Issues in programming for maternal anaemia. Mother Care. 2000;

Goda T, Fahmy N, Ramadan S, ELbana H. Assess the knowledge, practice and attitude of pregnant
women for effect, of calcium during pregnancy. Egypt J Heal Care. 2018;9(1):82-93.

Toher C, Lindsay K, McKenna M, Kilbane M, Curran S, Harrington L, et al. Relationship between
vitamin D knowledge and 25-hydroxyvitamin D levels amongst pregnant women. J Hum Nutr Diet.
2014;27(3):261-9.

Lopez-Carmona F, Toro-Ruiz A, Gomez-Guzman M, Valverde-Merino MI, Piquer-Martinez C,
Zarzuelo MJ. Community pharmacy is the key to improving vitamin D levels. Explor Res Clin Soc
Pharm [Internet]. 2023;9:100224. Available from:
https://www.sciencedirect.com/science/article/pii/S2667276623000057

Saad AH, Salih H. Adherence and Beliefs to Adjuvant Hormonal Therapy in Patients with Breast
Cancer: A Cross-Sectional Study (Conference Paper). Iraqi J Pharm Sci (P-ISSN 1683-3597 E-ISSN
2521-3512). 2021;30(Suppl.):31-9.

Hadi FH, Rabea 1S, Mousa BA. Adherence to Phosphate Binder Therapy in Patient with Chronic
Kidney Disease A Cross-Sectional Study. Teikyo Med J. 2021;44(6):2501-13.

Baiee HA, Makai MB. Medication adherence in hypertensive diabetic patients. Med J Babylon.
2022;19(4):569.

Nivedita K, Shanthini FN. Knowledge, attitude and practices of pregnant women regarding anemia, iron
rich diet and iron supplements and its impact on their hemoglobin levels. Int J Reprod Contracept Obs
Gynecol. 2016;5(2):425-31.

Chan AHY, Horne R, Hankins M, Chisari C. The medication adherence report scale: a measurement

36



Kerbala Journal of Pharmaceutical Sciences ¥ aual) aglall £30 S ddaa

17.

18.

19.

20.

21.

22.

23.

tool for eliciting patients’ reports of nonadherence. Br J Clin Pharmacol. 2020;86(7):1281-8.

Nimwesiga C, Murezi M, Taremwa IM. Adherence to Iron and Folic Acid Supplementation and Its
Associated Factors among Pregnant Women Attending Antenatal Care at Bwindi Community Hospital,
Western Uganda. Int J Reprod Med. 2021 Jun 5;2021:1-10.

Nechitilo M, Nguyen P, Webb-Girard A, Gonzalez-Casanova I, Martorell R, DiGirolamo A, et al. A
qualitative study of factors influencing initiation and adherence to micronutrient supplementation among
women of reproductive age in Vietham. Food Nutr Bull. 2016;37(4):461-74.

Desta M, Kassie B, Chanie H, Mulugeta H, Yirga T, Temesgen H, et al. Adherence of iron and folic
acid supplementation and determinants among pregnant women in Ethiopia: a systematic review and
meta-analysis. Reprod Health. 2019;16(1):1-14.

Ahankari A, Leonardi-Bee J. Maternal hemoglobin and birth weight: systematic review and meta-
analysis. Int J Med Sci Public Heal. 2015;4(4):435-45.

Villar J, Abdel-Aleem H, Merialdi M, Mathai M, Ali MM, Zavaleta N, et al. World Health Organization
randomized trial of calcium supplementation among low calcium intake pregnant women. Am J Obstet
Gynecol. 2006;194(3):639-49.

Lee JM, Smith JR, Philipp BL, Chen TC, Mathieu J, Holick MF. Vitamin D deficiency in a healthy
group of mothers and newborn infants. Clin Pediatr (Phila). 2007;46(1):42—4.

Gomes F, King SE, Dallmann D, Golan J, da Silva ACF, Hurley KM, et al. Interventions to increase
adherence to micronutrient supplementation during pregnancy: a systematic review. Ann N'Y Acad Sci.
2021;1493(1):41-58.

37



