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Objectives: This study aimed to assess the prevalence of trimester-specific dietary supplements (DS)s use and their possible correlates during pregnancy.
Method: Pregnant women were convenience sampled and recruited from a comprehensive obstetric care center in Shanghai, China. Data relating to the use of DS during pregnancy, social support and other social-demographic and obstetric data were collected. Trimester-specific DS use and factors related DS were explored.
Results: Of the 2803 women participating in this study, 94.8%, 96.2%, 93.8%, and 94.4% reported the use of at least one DS during pregnancy (all trimesters) and in the first, second, and third trimesters of pregnancy, respectively. Significant differences were noted in the use of DS containing folic acid, calcium, iron, vitamins, and docosahexaenoic acid (DHA), during the three trimesters of pregnancy. A higher proportion of DS use was negatively associated with certain categories of pregnant woman, including unemployed/housewife, low education level, obese, and low social support. A positive association was identified with gestational age.
Conclusion for practice: Considering the high prevalence of DS use during pregnancy, future studies are needed to evaluate the accuracy and suitability of DS usage during pregnancy.
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INTRODUCTION
Maternal nutritional status during pregnancy is essential for both maternal and fetal health. Of particular importance are micronutrients such as folate acid, iron, calcium, and zinc, all of which are considered to be positively related to fetal brain development (Wu et al., 2012; Parisi et al., 2019). However, it has been suggested that diet alone may not fully meet the heightened nutritional requirements during pregnancy (Wu et al., 2012; Mousa et al., 2019). Furthermore, micronutrient deficiencies are common during pregnancy, especially in resource-poor environments and in low- and middle-income countries (Keats et al., 2019; Lander et al., 2019; Parisi et al., 2019). Dietary supplements (DS)s, as defined by the Food and Drug Administration (FDA), are non-drug products that contain dietary ingredients such as vitamins, minerals, and amino acids, that can be used to supplement the diet. The use of DS is a common practice in pregnant women worldwide and aims to address nutritional gaps in their diets of pregnant women so that they may achieve beneficial outcomes in both fetal and maternal health. Among these, the use of folic acid supplements during pregnancy has been recommended by the World Health Organization (WHO), China, and many other countries to prevent neural tube defects (NTDs) (Ren, 2015; Chitayat et al., 2016). Calcium supplements are also used to prevent pregnancy-related hypertensive disorders (Omotayo et al., 2016; Mousa et al., 2019).
Variations on the prevalence of DS use during pregnancy are evident across different countries. The reported prevalence of at least one DS use during pregnancy was 75.3% in Japan (the majority of participants were in mid-to-late pregnancy) (Sato et al., 2013), 77.6% in the United States (Branum et al., 2013; Jun et al., 2020), 78.0% in Sweden (the first trimester) (Bärebring et al., 2018), 81.4% in Norway (the first 4–5 months of pregnancy) (Haugen et al., 2008), 85% in Finland (Arkkola et al., 2006), and 91.0% in Brazil (Miranda et al., 2019). Epidemiological data on the use of DS by Chinese pregnant women is sparse. One study in the Sichuan Province of China reported the use of DS in 81.8% of pregnancies although this data was collected retrospectively (after delivery and before the women had been discharged from the hospital) (Tang et al., 2017). Another study, carried out in Taiwan, investigated the use of DS during pregnancy among 366 women who underwent assisted reproductive technology (Lin et al., 2019).
Furthermore, the use of DS has been reported to relate to a variety of factors at both the individual and national levels. Studies have shown that socioeconomic status, such as age, gender, educational level, employment status, income, marital status, residence, and medical insurance status, are all factors that could affect the use of DS in a general population (Kofoed et al., 2015; Mohd Ashri et al., 2021; Mohsen et al., 2021; Rontogianni et al., 2021). However, how sociodemographic and obstetric-specific factors contribute to the use of DS during pregnancy largely remains unclear. Some previous studies investigated factors related to the use of DS during pregnancy (Bärebring et al., 2018; Jun et al., 2020). One study in Sweden showed that gestational age, parity, birthplace, income, education, and employment, were all factors related to the use of DS in the first trimester (Bärebring et al., 2018). Young age, low family support, and early pregnancy were reported to relate to lower levels of DS use in pregnant women in the United States (Jun et al., 2020). Evidence is emerging in the literature to indicate there are socioeconomic disparities in the use of DS in the general population (Mohd Ashri et al., 2021; Mohsen et al., 2021; Rontogianni et al., 2021). Disparities in the use of DS during pregnancy may have a negative impact on the health of mothers and their offspring; these factors need to be investigated urgently.
It is vital that we understand the specific use of DS during pregnancy, consider important implications for the formulation of appropriate and effective interventions for the appropriate use of DS, and produce public health policies relating to maternal nutrition in pregnancy. Under this perspective, the objectives of the present study were to: (a) measure the prevalence of the trimester-specific use of DS, and (b) investigate the factors related to the use of DS by women. We hypothesized that the prevalence of DS use will vary across the different periods of pregnancy and that the use of DS might be related to sociodemographic and obstetric characteristics in pregnant women.
MATERIALS AND METHODS
This was a cross-sectional survey that was conducted to investigate the trimester-specific use of DS by pregnant women in Shanghai, China. We also investigated the factors associated with the use of DS. The paper was written in accordance with the Strengthening the Reporting of Observational Studies in Epidemiology guidelines.
Study population
A convenience sampling method was used to recruit pregnant women who registered their pregnancy in the study hospital and attended their routine antenatal visits. Given the utilization of multivariate analysis in the present study, a sample size of 150–300 participants is recommended to ensure a stable test, with 10–20 participants per independent variable being deemed appropriate, and given the estimated number of independent variables that potentially relate to the use of DS in this study, which is 15. And from epidemiological point of view, considering that 300,000 deliveries are reported in the study setting each year, we selected a 10% (n = 3000) sample for our survey. The inclusion criteria were (1) ≥ 18 years of age, (2) pregnancy confirmed by B ultrasound, (3) competent in Mandarin, (4) able to use a mobile phone, and (5) agreed to participate in the study. The exclusion criteria were as follows: (1) cognitive or mental disorders and (2) severe pregnancy complications. Of the 3000 women approached, 124 refused to participate, while 2803 completed the questionnaires (a response rate of 93.4%). This study was reviewed and approved by the Ethics Committee of the Shanghai First Maternity and Infant Hospital (Reference: KS19101).
Measures
DS use
To the best of our knowledge, there are no widely recognized tools available to investigate the use of DS by women during pregnancy. Referring to a series of related studies (Tang et al., 2017; Lin et al., 2019; Miranda et al., 2019), we developed a self-reported checklist to assess the current use of DS by women over the previous 4 weeks of pregnancy. The checklist included seven common DS items: folic acid, calcium, iron, iodine, zinc, vitamins, and DHA. Vitamins included both multi-vitamins and single vitamins such as vitamins A, C, D, E, etc., but ruled out folic acid supplementation alone. Although folic acid is also a vitamin, we have listed this agent separately because it plays a vital role during pregnancy. We also provide an “other” response for women to record the brand name of the DS they used if they did not know the ingredients. The “other” response was categorized into seven items by the researcher based on ingredients. A panel of experts (three experts in maternal nutrition and three researchers) examined the DS use checklist for validity. A pilot survey of 40 pregnant women showed that the test-retest reliability over 2 weeks of all DS items was 0.75–0.86.
Social-demographic data
Social-demographic characteristics included age, ethnicity (Han Chinese or ethnic minority), educational level (primary, secondary, college, Bachelor or Master and above), occupation (employed or unemployed/housewife), marital status (married or single/divorced), local residence (Shanghai or non-Shanghai), medical insurance (with medical insurance or no medical insurance), and social support. Except for social support, all social-demographic characteristics were extracted from electronic medical records. Social support was evaluated by the social supported rating scale. This scale was designed by Xiao in 1986 and was revised in 1994 (Xiao, 1994). This is a comprehensive scale that evaluated the level of objective support, subjective support, and use of support received by participants. The sum of scores ranged from 12 to 66; a higher score indicated a higher level of social support. This scale is widely used in the Chinese population with good reliability and validity; previous research showed that Cronbach’s α coefficient was 0.89 and test-retest reliability was 0.92 (Xiao, 1994). In the current study, Cronbach’s α coefficient was 0.87.
Obstetric data
We considered a range of obstetric characteristics, including parity (primipara or multipara), mode of conception (natural conception or artificial conception), gestational age, pregnancy risk grading (green, yellow, or orange), pre-pregnancy body mass index (PPBMI), and history of adverse pregnancy. The pregnancy risk grading was routinely evaluated for all Chinese pregnant women who registered their pregnancy in a hospital l. The severity of pregnancy risk was classified into five colors: green (low risk), yellow (general risk), orange (high risk), red (very high risk) and purple (infectious disease). PPBMI was categorized into four groups according to the WHO recommendation on adult body mass index (BMI) classification for the Asian population: underweight (BMI <18.5 kg/m2); normal weight (18.5 kg/m2 ≤ BMI <24.0 kg/m2); overweight (24.0 kg/m2 ≤ BMI <28.0 kg/m2); and obese (BMI ≥28.0 kg/m2) (Consultation, 2004). Histories of abnormal pregnancy included miscarriage (≥3 times), a history of preterm birth, perinatal death, birth defects, a history of ectopic pregnancy, a history of trophoblastic disease, a history of previous pregnancy complications, and comorbidities.
Data collection
This study was conducted over 1 year (May 2020–May 2021). The study involved a paper-free survey; this was due to the forced restriction of unnecessary contact during the COVID-19 pandemic. The research staff approached pregnant women who were waiting for their routine antenatal visits and explained the basic details of the study to eligible participants. After informed consent was obtained, a quick response code (QR code) for the electronic questionnaire was presented. This allowed the study participants to scan the QR code using their smartphones to complete the survey online. To ensure the uniqueness of each participant, each pregnant woman’s medical card number would only be allowed to participate once in this study. The questionnaire was completed in approximately 3–5 min during pilot testing. The research staff were nearby to provide assistance with the questionnaire if necessary; these staff allowed an adequate time for the patients to rest and ask questions.
Statistical analyses
Data were analyzed using the Statistical Package for Social Sciences version 20.0 for Windows (IBM Company, Chicago, United States). Social-demographic characteristics, obstetric characteristics, and the use of DS during pregnancy, were reported using descriptive statistics. Trimester-specific DS use was tested by the Chi-squared test and advanced pairwise comparisons were adjusted by the Bonferroni correction. Group differences in the overall use of DS were tested by t-tests or by one-way analysis of variance. And chi-square tests were used to analyze group differences in each DS based on sociodemographic and obstetric data. Multiple linear regression analysis was also performed to explore factors related to the use of DS. Social-demographic and obstetric characteristics that were related to DS use in univariate analysis (p < 0.05) were then re-evaluated by multiple regression analysis with a stepwise procedure (entry 0.05, removal 0.10). For all analyses, the alpha level of significance was set to 0.05.
RESULTS
Participant characteristics
Tables 1, 2 show the social-demographic and obstetric characteristics of the participants along with the various aspects of DS use in each group. The age of the participating women ranged from 18 to 45 (mean: 30.28 ± 3.81 years), and the mean gestational age was 22.35 ± 4.49 weeks. Most of the participants were Han Chinese (98.0%), employed (83.8%), held a bachelor’s degree or above (62.6%), and had medical insurance (87.5%).
TABLE 1 | Relationships in the use of different types of dietary supplements with social-demographic characteristics in pregnant women (N = 2803).
[image: Table 1]TABLE 2 | Relationships in the use of different types of dietary supplements with women’s obstetric characteristics (N = 2803).
[image: Table 2]The prevalence of DS use during pregnancy (all trimesters) and in the first, second, and third trimester of pregnancy was 94.8%, 96.2%, 93.8%, and 94.4%, respectively. 278 (9.9%) of the women chose an “other” option. The “other” responses mainly include some brand names of DS which could be categorized into folic acid, multi-vitamins, and DHA. But also include some traditional Chinese medicine, such as bird’s-nest, donkey-hide gelatin, etc. Our data showed that the mean number of different types of DS used was 2.16 ± 1.24.
Trimester-specific use of DS
Table 3 shows the seven types of DS use during pregnancy (all trimesters) and in the first (n = 915), second (n = 982) and third trimester (n = 906) of pregnancy. Significant differences were noted in the use of folic acid, calcium, iron, vitamins, and DHA supplements (all p < 0.001) during the three trimesters, as determined by the Chi-squired test. Pairwise comparisons further showed that the use of folic acid supplements decreased as the pregnancy progressed. Peak use (93.1%) was noted in the first trimester; this rate decreased dramatically (by 49.4%) in the second trimester and reduced even further during the third trimester. In contrast, the use of iron supplements increased as the pregnancy progressed; the use of these supplements was. relatively low (7.9%) in the first trimester but then increased during the second trimester and reached a peak (61.7%) during the third trimester. The use of calcium, vitamins, and DHA supplements, all increased during the second trimester and remained stable in the third trimester. The use of iodine and zinc supplements was extremely low throughout pregnancy (all rates <5.0%).
TABLE 3 | Trimester-specific dietary supplement use (N = 2803).
[image: Table 3]Factors related to the number of types DS use
Univariate analysis showed that employment, educational level, marital status, local residence, medical insurance, social support, gestational age, and PPBMI, were all factors that were significantly related to the number of DS types used by pregnant women (Table 1; Table 2).
Multiple linear regression analysis showed that the use of a higher number of DS types was negatively associated with several factors: unemployed/housewife (B = −0.180, p = 0.010), low educational level (primary education: B = −0.459, p < 0.001; college: B = −0.158, p = 0.001), obese (B = −0.372, p = 0.008) and low social support (B = −0.168, p = 0.002), but was positively associated with gestational age (second trimester: B = 0.611, p < 0.001; third trimester: B = 0.907, p < 0.001) (Table 4). Factors related to folic acid, calcium, iron, iodine, zinc, vitamins, and DHA use separately were presented in the Supplementary File.
TABLE 4 | Multivariable analysis of factors related to the number of different dietary supplements used by pregnant women.
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In the present study, we investigated the use of DS by women during pregnancy as well as the social-demographic and obstetric factors related to the use of DS. This is the first contemporary study to describe the trimester-specific prevalence of DS use in a population of Chinese pregnant women. In this study, the utilization rate of DS among pregnant women in Shanghai, China, was much higher than that reported in other counties (Arkkola et al., 2006; Haugen et al., 2008; Branum et al., 2013; Sato et al., 2013; Miranda et al., 2019), thus suggesting a crucial need for healthcare providers to discuss DS use and guide the use of DS during pregnancy.
We also identified a relatively higher proportion of women taking folic acid supplements during pregnancy (93.1%, 43.7%, and 34.8%, during the first second, and third trimesters, respectively) when compared to the study of a Swedish cohort (74.4% used folic acid in the first trimester compared to 43.2% in the third trimester). However, our results were similar to those reported by a previous study conducted in four cities in China, which found that 95.1% of pregnant women took folic acid supplements during pregnancy or 3 months prior to pregnancy (Cui et al., 2021). The reported high use of folic acid supplements reflects the fact that folic acid supplementation is common in China. The typical Chinese main staple (rice) is not fortified with folate acid, thus resulting in a high prevalence of NTDs in China. To reduce the high prevalence of NTDs, the Chinese government started a nation-wide program in 2009 that provides all women with rural household registration who plan to become pregnant with free folic acid supplements (Ren, 2015).
But it is indicated that socioeconomic disparities in the utilization of folic acid during pregnancy still exist (Liu et al., 2017). Furthermore, routine empirical folic acid supplementation of 0.4 mg/day is recommended by the Chinese Nutrition Society from 3 months prior to conception to the first trimester of pregnancy, in addition to the consumption of folate-rich foods (Wang et al., 2016; Yang et al., 2018). The overall prevalence of folic acid supplement use was 75.62% when reported by a National Free Preconception Health Examination Project of 907,720 rural Chinese women (Liu et al., 2017). The periconceptional folic acid supplementation program has successfully reduced the prevalence of NTDs in China (Cui et al., 2021).
In addition, the demand for additional calcium during pregnancy has been well-established (Hacker et al., 2012). An adequate intake of calcium is especially critical during pregnancy because of its potential effect on maternal and fetal bone health (Hacker et al., 2012). Furthermore, calcium may also reduce the risk of gestational diabetes mellitus and pregnancy-related hypertensive disorders (Khaing et al., 2017; Osorio-Yáñez et al., 2017; Hofmeyr et al., 2018). A previous study in China showed that calcium supplementation was significantly associated with a lower preterm birth risk (Liu D. et al., 2021). Routine calcium supplementation is strong recommended by the WHO to prevent preeclampsia (Omotayo et al., 2016). Furthermore, it has been frequently reported that women do not consume the recommended quantity of calcium from their routine diets, even in developed countries (Hacker et al., 2012). It has been reported that annual milk consumption in China is the lowest in the world and that 90% of the Chinese population is at risk of an inadequate calcium intake (He et al., 2016). The dietary reference intake for calcium among pregnant women in China is 800–1,000 mg/day (Liu X. H. et al., 2021). The typical Chinese diet does not usually meet the increased calcium requirements during pregnancy (Wang et al., 2010; Liu D. et al., 2021). A high prevalence of calcium deficiency was previously reported in pregnant women in Chengdu, China (Wang et al., 2010). These facts may explain the high rate (>75% in the second and third trimesters of pregnancy) of calcium supplement use in the current study.
Along with folate acid and calcium, iron is one of the nutrients for which dietary intake alone cannot realistically meet the increased demands of pregnancy. In addition, due to the low bioavailability of dietary iron, iron supplementation is usually recommended for women during pregnancy to prevent and treat maternal iron deficiency anemia (IDA), but must be used with caution (Hacker et al., 2012; Siu, 2015). In fact, iron requirements fluctuate across pregnancy. In the first trimester, iron requirements decrease; this is due to the cessation of menses and the improved absorption capacity of iron from the diet during pregnancy (EFSA Panel on Dietetic Products and Allergies, 2015). In the second trimester, due to expansion of plasma volume and red cell mass, iron requirements increase; they also continue to increase during the third trimester as iron accumulates in the placenta (Hacker et al., 2012). A prospective multi-racial study reported that elevated iron stores in the first trimester were positively associated with the development of gestational diabetes (Rawal et al., 2017). Actually, routine iron supplementation for all women is not recommended (Pavord et al., 2012). And given that iron requirements vary during pregnancy and the adverse effects of both iron deficiency and overload (Fu et al., 2016; Rawal et al., 2017), precise recommendations exist for iron intake within the context of body iron status, pregnancy stage, and dietary iron intake. In China, the estimated prevalence of anemia is 23.5% (entire pregnancy), and 2.7%, 14.7%, and 16.6% in the first, second, and third trimesters, respectively, as defined by a hemoglobin concentration of 110 g/L at any stage of pregnancy (Lin et al., 2018). To achieve the goal set in The National Nutrition Plan (2017–2030), which was issued by the General Office of the State Council, P.R. China, to reduce the prevalence of anemia in pregnant women to <10% by 2030 (Council, 2017), there are still many measures that require attention. In the hospital where the study was conducted, 100–200 mg/day of elemental iron is usually recommended for women with IDA (Association, 2014). Of the pregnant women in the current study, 7.9%, 23.6%, and 61.7%, took iron supplements in the first, second, and third trimesters, respectively. This result is consistent with the increased iron requirement during mid-late pregnancy (Hacker et al., 2012). Similarly, an Australian cohort study reported the use of triple iron supplementation from the first-to-third trimesters (Livock et al., 2017).
In this study, vitamin supplements were used by 30.9%, 40.6%, and 43.7% of women in the first, second, and third trimesters; these figures are relatively lower than those reported by Savard et al. (86.1%, 84.8%, and 78.5%, respectively) (Savard et al., 2018). This finding can be explained by the fact that prenatal multivitamins are the most favored supplement taken by the Western population (Savard et al., 2018). Vitamin D, an essential fat-soluble vitamin, is very important during pregnancy. It is reported that a considerable proportion (40.7%) of Chinese pregnant women suffer from vitamin D deficiency (Yang et al., 2021). In this study, we did not investigate the intake vitamin D separately. However, it is worth mentioning that calcium supplements are almost always supplemented with vitamin D. In this study, calcium supplements were used by 17.4%, 76.3%, and 80.4% of women in the first, second, and third trimesters. In addition, DHA, a key and essential n-3 long-chain polyunsaturated fatty acid, is essential for the fetal central nervous system along with retina function development and immunomodulation (Massari et al., 2020). Dietary DHA can be readily found in seafood, particularly deep-sea fish, such as salmon, herring, and anchovies. In China, women are encouraged to eat deep-sea fish 2–3 times a week during pregnancy (Wang et al., 2016; Yang et al., 2018). Compared to other ethnic groups, the intake of DHA from dietary sources is very low in China (Li et al., 2015; Deng et al., 2017). This finding may explain the higher use of DHA supplements reported in the current study (11.9%–34.9%) than other areas (4.5% in the first trimester and 4.6% in the third trimester in Sweden) (Bärebring et al., 2018). The high proportion of DHA supplement use in Chinese pregnant women may also reflect an increased awareness in the role of DHA in fetal brain development (Li et al., 2015).
This study considered the use of dietary supplements (DS) during pregnancy under both medical guidance and self-administration by pregnant women. Folic acid supplementation during the first trimester is generally a self-initiated practice among expectant mothers for prenatal care. In cases where early prenatal consultations reveal a lack of folic acid intake, physicians may prescribe the supplement accordingly. Clinical assessments are typically used to detect calcium and iron deficiencies, and if such deficiencies are diagnosed, supplementation or prescription may be recommended. However, some pregnant women may choose to take these supplements for preventive purposes. Vitamins and DHA, on the other hand, are typically self-administered by pregnant women.
We also investigated the sociodemographic and obstetric factors related to the use of DS among pregnant women. We found that being unemployed, being a housewife, having a low educational level, low levels of social support, and being obese, were all negatively associated with the number of DS types used by pregnant women. These results are supported by a previous study carried out in Sweden which showed that education level and employment were associated with the use of DS during early pregnancy (Bärebring et al., 2018). A previous study reported that high socioeconomic status was associated with a healthier diet during pregnancy (Poulain et al., 2021). It is possible that socioeconomic status is related to a woman’s ability to purchase DS. The relationship between educational level and DS in the present study was consistent with previous studies conducted in the Sichuan Province of China (Tang et al., 2017) and the United States (Branum et al., 2013). These findings suggest a tendency for women with a higher level of education to make greater efforts to achieve a better nutritional status during pregnancy. This might be explained by the fact that a higher level of education was related to a higher level of health awareness and better health literacy. Social support has been shown to be related to improved adherence to the use of folic acid supplements during pregnancy (Wiradnyani et al., 2016). Our present data suggested that low social support may affect the number of different types of DS used by women during pregnancy. Constant and comprehensive maternal social support is important for healthy dietary habits during pregnancy (Hopkins et al., 2018). Clear and open communication between women and healthcare providers, along with the involvement of family members, may help to improve the use of DS during pregnancy, particularly with regards to the benefits of DS, concerns related to adverse effects, as well as financial barriers (Wiradnyani et al., 2016; Jun et al., 2020). BMI has been reported to be inversely associated with the use of DS in the general population (Rontogianni et al., 2021). Importantly, our data also revealed that obese women are associated with a lower use of DS during pregnancy. As excessive body weight and obesity are known to represent global public health problems in both developed and developing countries, obesity itself has been proven to be associated with adverse health outcomes during pregnancy and over the longer term (Simon et al., 2020). Our research has enhanced our understanding of this field by suggesting that obese women should be supported/educated with regards to their nutritional health during the critical period of pregnancy.
In addition, we observed an increase in the use of DS in married women, those living in Shanghai, and those that had medical insurance. However, these associations did not retain significance in the multivariable model. Although parity was also reported as a factor related to the use of DS during pregnancy in Sweden (Bärebring et al., 2018) and Norway (Haugen et al., 2008), our present data did not concur with these earlier results. This inconsistency may be explained by the different characteristics of the participants in our study. In China, the proportion of primiparous women is much higher within the maternal population (75.6%) than that reported in previous studies carried out in Sweden (42.3%) (Bärebring et al., 2018) or Norway (47.3%) (Haugen et al., 2008).
LIMITATIONS
There are some limitations associated with the present study that we need to consider. First, this study was conducted in one hospital in Shanghai; most participants were highly educated. Second, the use of DS in this study was only evaluated by yes or no questions, the advantage of this instrument is that it provides a time-effective means of providing dietary surveys in a busy clinical setting. A disadvantage, however, is the limited accuracy of the dietary data. Furthermore, we were unable to calculate the actual intake of supplements and food sources. Therefore, it was impossible to compare the actual intake with dietary recommendations in the current study. Future studies should involve a larger and more representative sample and include more detailed dietary investigations. In addition, the use of DS prior to conceptional was not investigated in this study. Finally, the cross-sectional study design precludes the investigation of any specific causal relationships.
CONCLUSION
In summary, we demonstrated a high prevalence of DS use in women during pregnancy and the use of DS was associated with employment status, educational level, perceived social support, PPBMI, and gestational age. The findings of the current study emphasized the crucial need for future studies to evaluate the accuracy and suitability of DS usage during pregnancy. Due to the high prevalence of DS use during pregnancy, synergistic efforts between policymakers, maternal and child nutrition experts, and obstetric health workers, are highly recommended to guide the appropriate use of DS during pregnancy, such as education, monitoring, and taking necessary actions.
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