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Abstract

:

Dietary practices during pregnancy play a pivotal role in the health of women and their children and set the foundation for long-term health. Marshallese women have disproportionally higher rates of maternal and infant health disparities, yet little is known about the dietary practices during their pregnancy. The purpose of this study was to identify dietary practices during pregnancy among Marshallese women. From March 2019 to March 2020, a purposive sample of 33 pregnant Marshallese participants participated in a mixed methods study. Two primary themes emerged: (1) traditional beliefs about a healthy diet during pregnancy; and (2) dietary change during pregnancy. Within the first theme, four subthemes emerged: (1) should eat; (2) should not eat; (3) challenges to traditional diet; and (4) spiritual dietary customs during pregnancy. Within the second theme, three subthemes emerged: (1) a healthy diet for my baby; (2) autonomy and diet; and (3) sugar-sweetened beverages. The transition in discourse from traditional customs of dietary practices to an individualistic discourse highlights that acculturation is a complex process that should be included in maternal health education and interventions. Findings from this study provide insight into potential considerations for future interventions aiming to improve maternal and child health outcomes among Marshallese.
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1. Introduction


Dietary practices during pregnancy play a pivotal role in the health and wellbeing of women and their children and set the foundation for long-term health for both the mother and child [1]. The World Health Organization (WHO) has established dietary guidelines and recommendations for nutritional intake to better ensure a healthy pregnancy and reduce maternal and infant health disparities [2].



Prenatal dietary practices can be shaped by cultural values, religion, sociodemographic factors, and migration [3,4]. Studies on migrant populations have shown that migration from one country to another is associated with changes in dietary practices and an adoption of the cultural norms of the host country, a phenomenon referred to as acculturation [5,6].



Pacific Islanders are the second-fastest growing migrant population in the United States (US). The majority of growth in the Pacific Islander migrant population (66%) occurs in the south, especially in Arkansas, where the annual growth rate is 252% and the majority of Pacific Islanders are Marshallese [7]. Pacific Islander women residing in the US, and Marshallese women specifically, have disproportionally higher rates of preterm birth (<37 completed weeks) and lower birthweight infants (<2500 g) and are also more likely to experience preeclampsia, primary cesarean delivery, excessive gestational weight gain, gestational diabetes mellitus (GDM), and low exclusive breastfeeding initiation and duration at six months compared to other racial/ethnic minorities and the US population in general [8,9,10,11,12,13,14,15].



Despite the increase in migration and the adverse maternal and infant health outcomes among Marshallese or other Pacific Islanders, little is known about their dietary practices during pregnancy or how their dietary practices have changed after moving to the US. Understanding changes in dietary practices as a result of migration may inform the cultural tailoring of educational programs and interventions to improve maternal and child health outcomes. There are currently no nutrition interventions that target Marshallese pregnant women in the US, identifying a gap in service for this community.



The authors used a community-based participatory research (CBPR) approach to address the health disparities among the Marshallese residing in Arkansas. CBPR is a research approach seeking to involve community partners in all aspects of the research process [16]. This type of research is uniquely suited for engaging indigenous and/or immigrant populations. As part of the CBPR collaborative, the research team has spent the past six years meeting with Marshallese community members to determine and prioritize the community’s primary health concerns [17,18,19,20,21]. Maternal health was identified as a top priority. The purpose of this study is to identify dietary practices during pregnancy in a Marshallese community residing in Arkansas.




2. Methods


2.1. Recruitment and Sampling


All study documents used for recruitment, consent, and retention were developed in collaboration with Marshallese stakeholders using a CBPR approach. Stakeholders included a community action network, which was comprised of Marshallese community members and health care services providers, and community health workers (CHWs). Participants were recruited by female bilingual CHWs with extensive research training and trust within the Marshallese community. Thirty-three women were recruited by the CHWs at local clinics, faith-based organizations, and community-based organizations. The target recruitment was 30 participants. From prior work, 30 participants were sufficient to achieve saturation across a diverse group of Marshallese women in Arkansas [1,6]. Saturation occurs when redundancy is reached in data analysis and signals to researchers that data collection may cease [22]. The inclusion criteria were: (1) women who self-report as Marshallese; (2) 18 years of age or older; and (3) pregnant. Exclusion criteria were: (1) conception with the use of fertility treatments; (2) multiple gestations; and (3) use of medications known to influence fetal growth (e.g., glucocorticoids, insulin, thyroid, hormones). These exclusion criteria were chosen because these components would qualify the participants for potential high-risk pregnancies. All study procedures and materials were approved by the University of Arkansas for Medical Sciences Institutional Review Board (#228023).



Potential participants who met the inclusion criteria were offered the opportunity to join the study and completed the consent process. Trained CHWs provided each participant a copy of the consent in either/both English and/or Marshallese. The consent forms used plain language. The CHWs read the consent aloud to the participants in the participants’ language of choice (English or Marshallese). Participants were given the opportunity to ask questions and have their questions answered prior to consent from either the CHWs or the Principal Investigator of the study. Participants were also provided the contact information of the Principal Investigator if any questions arose throughout the study. Participants received a $40 gift card at the data collection event.




2.2. Research Design


A mixed methods design was chosen to ensure a more comprehensive view of participants’ dietary practices during pregnancy and to overcome the limitations of a single design [23]. The mixed methods design consisted of a survey for quantitative analysis and individual participant interviews for qualitative analysis (see “Supplementary Materials”) [24]. Survey and individual interview guides were developed in collaboration with our Marshallese Community Advisory Board and validated for this particular population. Both instruments were piloted with Marshallese staff. The survey went through four iterations, and the interview guide went through three iterations.



The purpose of the quantitative portion of the study was to characterize participants’ dietary practices during pregnancy. The surveys were implemented using Research Electronic Data Capture (REDCap) [25]. The purpose of the qualitative interviews was to allow Marshallese participants to describe dietary practices during pregnancy using their own words. The CBPR partnership developed the semi-structured interview guide through extensive fieldwork. A semi-structured interview guide with open-ended questions was used to encourage participants to speak openly while maintaining consistent inquiries across individual interviews. Broad questions were designed to encourage participants to speak openly, and probes were used to clarify nuances. The data collection activities were conducted simultaneously.




2.3. Data Collection


From March 2019 to March 2020, a purposive sample of 33 participants took part in the mixed methods study. Participants completed a survey and an individual interview. Data were collected in the participant’s language of choice, English or Marshallese. Three bilingual CHWs, trained in research methods and dietary information collection, facilitated individual interviews and survey data collection. Individual interviews were approximately 30 to 60 min in duration and were conducted either at The Center for Non-Profits Shop in Springdale, Arkansas or in the homes of the participants.




2.4. Data Analysis


Quantitative data analysis focused on descriptive statistics, including frequencies, percentages, means, and standard deviations. Descriptive statistics were computed for participant demographics, diet, and food insecurity.



Qualitative interviews were audio recorded and transcribed verbatim by a bilingual co-investigator. Transcripts were then translated from Marshallese to English and checked for accuracy by two female bilingual research staff. Qualitative data were analyzed using elements of Grounded Theory [22]. The CBPR team used Grounded Theory as a systematic methodology that involves inductive reasoning with first initial and then focused codes that lead to emergent themes [22]. All themes were collaboratively discussed in order to ensure scientific rigor and intercoder agreement and to develop the most salient themes within the data. There were two primary coders and one confirmation coder. Codes were classified in a codebook. Only the most representative quotes are being presented.





3. Quantitative Results


Table 1 shows participants’ demographic characteristics. Participants’ mean age was 28.1. A majority of the participants were married or in an unmarried partnership (84.9%). Twenty-four of the participants had a high school education or lower (72.7%), and 78.7% were unemployed and/or a student. A majority of the participants had no health insurance (60.6%), were born in the Marshall Islands (84.8%), and were not enrolled in The Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) (63.6%). Participants’ mean number of pregnancies was 3.8, and 27.3% had experienced one or more miscarriages.



Table 2 shows participants’ dietary preferences. The majority of participants felt they had control over their gestational weight gain, exercise, and rest (97%). More than half of the participants felt they had control over their eating when watching television (54.5%); when there are different foods available (69.7); when at a party (57.6%); when high-fat foods are available (65.6%); when it is impolite to refuse (48.5); when pressured (63.6%); and when stressed (69.7%). A majority of the participants attend church more than two times a week (69.7%), and almost half of the participants said there were never healthy eating messages at church (42.4%). Less than a third of participants said they often had fruit for breakfast (18.8%) and had a vegetable at lunch (21.2%). Almost half of the participants stated that they consume one or more sodas a day (46.9%), and 75% said they had one or more sugary drinks per day.



Table 3 shows participants’ food insecurity. A majority of the participants said that paying for necessities such as food, housing, medical care, and electricity was somewhat to very hard (81.8%). When participants were asked if they had enough food to eat in their household, 15.2% said they often did not have enough to eat. Almost half of the participants said they or a member of their household received emergency food from a church, a food pantry, or a food bank or ate in a soup kitchen (48.5%).




4. Qualitative Results


Two themes emerged: (1) traditional beliefs about a healthy diet during pregnancy; and (2) dietary change during pregnancy. Participants are labeled with their participant identification numbers (PID).



4.1. Traditional Beliefs about a Healthy Diet during Pregnancy


Participants described traditional beliefs about a healthy diet and customs during pregnancy as encouraged by the elders in their community. Within this theme, four subthemes emerged: (1) should eat; (2) should not eat; (3) challenges to traditional diet; and (4) spiritual dietary customs during pregnancy.



4.1.1. Should Eat


Participants described traditional Marshallese customs on what they should eat while pregnant. Participants said, “They (traditional elders) advise us to eat fruits and vegetables,” (PID 1); another said they were encouraged to “eat fruits and drink lots of water.” (PID 3). Participants also described being encouraged to eat more traditional foods from the islands, such as “Things like fish, pandanus, and drink coconut juice.” (10). Another participant was encouraged to eat “pandanus, coconut juice, and breadfruit. It’s also good because it’s part of our culture.” (PID 27). A majority of the traditional customary beliefs around what to eat were centralized on the health of the infant. For example, one participant said it is important to be “Really careful what you eat for the health of the baby.” (PID 4).




4.1.2. Should Not Eat


In addition to traditional beliefs about what to eat, participants also described foods that their elders said they should not eat. A majority of the participants said that their elders told them not to eat salty, greasy, and fatty foods. For example, participants said they had been instructed not to eat “Fatty and salty foods,” (PID 45); “Salty and greasy foods.” (PID 3); “The fatty foods,” (PID 1); “I don’t need to eat lot of salty and fat food,” (PID 4); “They usually said not to eat food that are very salty,” (PID 5); “They used to say not to eat salty and fatty foods,” (PID 8); and “They say not to eat fried foods.” (PID 9).



Participants also discussed being told from their elders not to eat spicy foods. One participant said, “They tell me not to eat spicy foods,” (PID 12) and another said, “Foods that are spicy, like Hot Cheetos.” (PID 2). Refraining from spicy food and other unhealthy foods was to protect the infant. One participant said:




“My mom told me not to eat Hot Cheetos because it causes rashes. It can cause rashes for the baby. And I don’t drink a lot of soda. She tells me not to eat a lot of sweets because it will cause something to the baby. Sometimes I don’t understand.”



(PID 39)





Participants described being dissuaded from eating citrus or uncooked fish. One participant said:




“And they say not to eat limes and things like that. As for my mom, when she was pregnant with me she had too much lime and I got sick from it. My whole body was stiff and stomach as well, so those are the ones that they don’t want me to eat.”



(PID 12)





Although the Marshallese diet is traditionally fish-focused, participants described being encouraged to avoid fish, raw and cooked. One participant said that the elders encouraged her to avoid raw “Fish and seafood,” (PID 7), while another said to only eat “Cooked fish, not raw, because you get sick or make us sick.” (PID 5).




4.1.3. Challenges to Traditional Diet


Despite the discussion of elders encouraging more traditional Marshallese diet choices during their pregnancies, participants discussed a lack of access to foods from their traditional diet. For example, one participant said, “In the islands I usually want pandanus, coconut juice, and breadfruit. It’s also good because it’s part of our culture. It is part of what we learn at our prenatal and hospital visits in our hospitals back home.” (PID 27). Another participant agreed and stated that she preferred “the local foods but we don’t have them here. Like bob pandanus and the type of banana called jilubuki.” (PID 15).



Challenges in traditional diet choices were also attributed to monetary limitations. One participant said, “We’re not able to buy them (referring to traditional food) because there is no money.” (PID 10). When participants were asked how difficult paying for necessities such as food was, 81.8% said it was somewhat to very hard. Additionally, when asked to describe the amount of food their household has to eat, 45.5% said they sometimes or often did not have enough to eat, and 48.5% said that they had used food assistance in the past year (Table 3).




4.1.4. Spiritual Dietary Customs during Pregnancy


Participants discussed spiritual dietary customs surrounding pregnancy. One participant stated:




“In our customs we cannot eat at other places or eat other people’s food, especially here. They may do magic on us without knowing who did it. Other people usually warn other pregnant women and say things like ‘don’t go eating at other people’s houses because you don’t know what they will do to you.’”



(PID 12)





Another participant described a traditional custom when she said, “It’s inappropriate to walk and eat. Just sit and finish your food first. They say the baby’s cord will be tangled.” (PID 23). These traditional customs extended to beliefs on what might happen to the infant if the mother ingests certain foods. For example, one participant said that the elders told her to not “Eat raw fish. I don’t know maybe it’ll (the baby) bite us or something?” (PID 14). Another participant said that she was told not to eat octopus and this was because “They’re like kings, like demons of some sort. The demons will make us sick. I don’t know, that’s just what our elders would usually tell us.” (PID 15).





4.2. Dietary Change during Pregnancy


Within the dietary change during pregnancy theme, three subthemes emerged: (1) a healthy diet for my baby; (2) autonomy and diet; and (3) sugar-sweetened beverages.



4.2.1. A Healthy Diet for My Baby


A majority of participants stated that they altered their diet to a focus on healthier options once they became pregnant, and this was for the health of their infant. One participant said, “Because the foods one eats goes directly to the baby.” (PID 2). Another participant stated, “We have to be healthy so the baby can be healthy.” (PID 1). One participant stated:




“Before I didn’t care what I ate because I was working a lot and I usually never had time to fix food for myself. That is what all the weight gain was about. Then when I found out I had anemia and low iron, which is what caused me to change because I want my baby to have a lot of blood for oxygen for his blood.”



(PID 39)





Another participant said, “Since I’m trying to eat for two people and give nutrition to my baby. I try not to limit the amount that I’m eating and eat healthy because I know that the baby is feeding on what I eat.” (PID 13).



The description of the participants’ shift in diet during pregnancy was very homogenous. A majority of participants described a diet of “Fruits and green salad with meats.” (PID 2). Another participant said: “I eat the kind of foods that are healthy for pregnant women such as fruits and vegetables, and steak. I really love steak.” (PID 12). However, when asked more specifically how often they ate fruits and vegetables, 81.3% stated they sometimes to never had fruit for breakfast, 78.8% stated that they sometimes to never had a vegetable at lunch, and 71.9% stated that they sometimes to never ate two or more vegetables at dinner (Table 2). Participants also consistently described eating rice and processed meats during their pregnancy, such as “I like to eat rice with spam,” (PID 4) and “Tuna, corned beef, and hot dogs,” (PID 17).



Similar to the homogenous discussion of dietary choices while pregnant, the participants described similar items that they removed from their diet once becoming pregnant, such as salty or greasy food and junk food. For example, one participant said, “I quit eating the foods that has salt and grease in them.” (PID 3). Another participant said, “I’m not eating as much junk food now, I am eating more real food.” (PID 23).




4.2.2. Autonomy and Diet


Participants conveyed varying levels of autonomy in their dietary choice and gestational weight gain. Ninety-seven percent of the participants said that how much weight they gain is entirely up to them and they feel in control (Table 2). The concept of autonomy in diet control was mirrored in the qualitative response. For example, participants said, “I eat what I feel like eating,” (PID 23), “I eat what I want,” (PID 10), “I just eat whatever,” (PID 8), and “Anything you crave.” (PID 7). However, when asked about diet control more specifically, only about half of the participants felt in control. For example, a little more than half felt that they could control their diet when watching television (54.5%), when many different kinds of food are available (69.7%), when at a party (57.6%), when pressured by others (63.6%), when high-fat foods are available (65.6%), and when feeling stressed out or tired (69.7%) (Table 2).




4.2.3. Sugar-Sweetened Beverages


About forty-seven percent of participants reported consuming at least one soda per day, and 75% of participants reported consuming at least one sugary drink per day during their pregnancy (Table 2). However, the participants’ qualitative responses demonstrated that many participants had reduced or eliminated Kool-Aid and soda from their diet. One participant said, “I stopped eating candies, Kool-Aid, and junk food. I also stopped drinking soda.” (PID 5). Another participant said, “I used to eat Kool-Aid and things like that when I had my morning sickness, but it affects my heart and I get chest pain from it.” (PID 23). Another participant agreed and stated, “I don’t eat Kool-Aid and the salty foods, or drink soda.” (PID 15). Much of the discussion surrounding removing Kool-Aid and soda from their diets was predicated on fear of harming their infant. For example, one participant said, “I often eat Kool-Aid and things like that but I haven’t since then. I don’t want anything to harm my baby. I stopped buying them. I completely stopped.” (PID 11).






5. Discussion


The findings from this study describe beliefs and practices during pregnancy among women who have migrated from the Marshall Islands to the US.



Participants discussed the traditional customs in Marshallese culture during pregnancy that are passed down from their elders. Much of this discourse was around the encouragement of eating fruits and vegetables and avoiding greasy and salty foods. Elders also encouraged eating traditional dishes. Most of the traditional recommendations are consistent with western nutritional guidelines. However, participants also described Marshallese customs that involve avoiding eating certain foods and eating behaviors based on spiritual folklore for the health of the infant. This finding is consistent with the previous literature that has identified pregnancy health folklore in Pacific Islander cultures that describe hexes and evil spells that can hurt the mother or infant [26,27,28,29].



While participants noted that their elders encouraged them to adhere to traditional practices, participants used individualistic discourse and described autonomy in their dietary practices. Almost all the participants (97%) stated that they had complete control over their weight, exhibiting an individualistic autonomy over their diet. These findings are similar to the recent literature with other Pacific Islander women who expressed a more individualistic conception of dietary practices, potentially demonstrating an acculturative shift [26,27,28,29]. However, the previous literature on this paradigmatic shift among Pacific Islanders has been identified within their native countries, and this study is the first study identifying a shift among women who have migrated to the US.



While participants discussed autonomy over their diet, they also discussed significant food insecurity; about 82% percent said that they struggled to pay for necessities such as food, and almost half reported that they sometimes or often did not have enough to eat and had used food assistance in the past year. This level of food insecurity among pregnant women is much higher than it has been documented in other populations [30,31,32]. The previous qualitative literature with the Marshallese in Arkansas has identified a strong desire for both healthy and traditional foods and financial barriers to obtaining them [19,33]. This is the first article to document this qualitative concern among pregnant Marshallese and the first study among pregnant Marshallese to document the high level of food insecurity risk using Hager et al.’s 2-item screening measure [34]. This finding demonstrates that it will be imperative to address the high level of food insecurity when designing dietary health educational interventions during pregnancy for Marshallese women.



Participants described the importance of having a healthy diet during pregnancy, and this was in order to have a healthy pregnancy, delivery, and infant. Both the traditional and individualistic perceptions of dietary practices were focused on the health of the infant. This finding is consistent with the previous literature demonstrating that Marshallese, and other Pacific Islander cultures, prioritize the infant throughout prenatal and postnatal decision making [6,26,35,36]. This understanding in Pacific Islander culture demonstrates the need to incorporate the health of the infant as a dominant behavior-guiding tool in educational and intervention programs for Marshallese women.



Limitations and Strengths


This study’s findings should be evaluated with some limitations. All participants were recruited from Arkansas, and the results may or may not be generalizable to other Pacific Islander communities residing outside Arkansas. However, establishing evidence-based interventions designed for Pacific Islanders may also inform work with other indigenous populations who have strong collectivist cultures, thus increasing the generalizability of the proposed research [37,38,39,40,41]. The qualitative methods allowed participants to explore the research topic in their own words. The use of a CBPR approach is also a strength for these topics and population and is an asset to the study. However, in knowing the focus of the research, participants may have tempered their responses to make them more socially acceptable. Despite these limitations, this is the first study to document dietary practices during pregnancy among the Marshallese population residing in the US, thus adding substantially to the literature and filling a gap in knowledge.





6. Conclusions


To inform future interventions and better enable providers to care, this study aimed to understand dietary practices during pregnancy for Marshallese women who have migrated to the US. The continuation of some traditional customs is an indication of the value placed on cultural practices and the need for culturally-sensitive approaches in understanding post-migration behavioral changes on dietary practices while pregnant. However, the transition in discourse from traditional customs of dietary practices and spiritual folklore to an individualistic discourse highlights that acculturation is a complex and multifactorial process that should be included in maternal health education and interventions. The high level of food insecurity demonstrates the need to ensure that structural barriers to a healthy diet are addressed during behavioral interventions. The findings from this study are currently being incorporated into a maternal health intervention for Marshallese women to improve maternal and child health outcomes.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/ijerph19116360/s1.





Author Contributions


Conceptualization, B.L.A. and P.A.M.; data curation, B.L.A.; formal analysis, B.L.A.; funding acquisition, B.L.A.; project administration, B.L.A.; supervision, B.L.A. and P.A.M.; writing—original draft, B.L.A. and P.A.M.; writing—review and editing, C.A.B., A.B.-M., A.F. and M.N. All authors have read and agreed to the published version of the manuscript.




Funding


Research reported in this publication was partially supported by the National Institute of General Medical Sciences of the National Institutes of Health (NIH) (#5P20GM109096). Additional support was provided by a University of Arkansas for Medical Sciences Translational Research Institute grant from the National Center for Advancing Translational Sciences of the NIH (#U54 TR001629 and #UL1 TR003107). The project described was also supported by a University of Arkansas for Medical Sciences Translational Research Institute grant (#KL2 TR003108) through the National Center for Advancing Translational Sciences of the NIH. The content of this paper is solely the responsibility of the authors and does not necessarily represent the official views of the funders.




Institutional Review Board Statement


All study procedures and materials were approved by the University of Arkansas for Medical Sciences Institutional Review Board (#228023).




Informed Consent Statement


Potential participants who met the inclusion criteria were offered the opportunity to join the study and completed the consent process. Trained community health workers provided each participant a copy of the consent in either/both English and/or Marshallese. The consent forms used plain language. The community health worker read the consent aloud to the participants in the participants’ language of choice (English or Marshallese). Participants were given the opportunity to ask questions and have their questions answered prior to consent.




Data Availability Statement


The deidentified data underlying the results presented in this study may be made available upon request from the corresponding author, Britni L. Ayers, at blayers@uams.edu. The data are not publicly available in accordance with funding requirements and participant privacy.




Acknowledgments


We would like to acknowledge Lynda Riklon, Morda Netwon, and Mell Jacklick for translations and data collection.




Conflicts of Interest


The authors declare that there is no conflict of interest.




References


	



Hawley, N.L.; Johnson, W.; Hart, C.N.; Triche, E.W.; Ah Ching, J.; Muasau-Howard, B.; McGarvey, S.T. Gestational weight gain among American Samoan women and its impact on delivery and infant outcomes. BMC Pregnancy Childbirth 2015, 15, 10. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. WHO Recommendation on Counseling on Healthy Eating and Physical Activity during Pergnancy. Accessed November, 2020. Available online: https://extranet.who.int/rhl/topics/preconception-pregnancy-childbirth-and-postpartum-care/antenatal-care/who-recommendation-counselling-healthy-eating-and-physical-activity-during-pregnancy (accessed on 21 November 2021).

	



Popkin, B.M.; Duffey, K.; Gordon-Larsen, P. Environmental influences on food choice, physical activity and energy balance. Physiol. Behav. 2005, 86, 603–613. [Google Scholar] [CrossRef] [PubMed]

	



Short, S.E.; Mollborn, S. Social Determinants and Health Behaviors: Conceptual Frames and Empirical Advances. Curr. Opin. Psychol. 2015, 5, 78–84. [Google Scholar] [CrossRef]

	



Ngongalah, L.; Rankin, J.; Rapley, T.; Odeniyi, A.; Akhter, Z.; Heslehurst, N. Dietary and Physical Activity Behaviours in African Migrant Women Living in High Income Countries: A Systematic Review and Framework Synthesis. Nutrients 2018, 10, 1017. [Google Scholar] [CrossRef] [PubMed]

	



Scott, A.; Shreve, M.; Ayers, B.; McElfish, P.A. Breast-feeding perceptions, beliefs and experiences of Marshallese migrants: An exploratory study. Public Health Nutr. 2016, 19, 1–10. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Marshall Islands. 2011. NCD Country Profiles, 2011. Available online: http://www.who.int/nmh/countries/mhl_en.pdf (accessed on 20 November 2021).

	



Todd, W.A.; Peabody, J.W. Maternal predictors of infant health outcomes among Hawaiians. Hawaii Med. J. 2004, 63, 40–44. [Google Scholar]

	



Choi, J. Seeking health care: Marshallese migrants in Hawai’i. Ethn. Health 2008, 13, 73–92. [Google Scholar] [CrossRef]

	



Schempf, A.; Mendola, P.; Hamilton, B.; Hayes, D.; Makuc, D. Perinatal outcomes for Asian, Native Hawaiian, and other Pacific Islander Mothers of single and multiple race/ethnicity: California and Hawaii, 2003–2005. Am. J. Public Health 2010, 100, 877–887. [Google Scholar] [CrossRef]

	



Hawley, N.L.; Brown, C.; Nu’usolia, O.; Ah-Ching, J.; Muasau-Howard, B.; McGarvey, S.T. Barriers to adequate prenatal care utilization in American Samoa. Matern. Child Health J. 2014, 18, 2284–2292. [Google Scholar] [CrossRef]

	



Utah Department of Health. Utah Health Disparities Summary: Pacific Islanders. 2009. Available online: https://www.health.utah.gov/disparities/data/ohd/archives/PacificIslanderFactSheet.pdf (accessed on 3 November 2021).

	



Chang, A.L.; Soon, R.; Kaneshiro, B. The prevalence of gestational diabetes among Micronesians in Honolulu. Hawaii Med. J. 2010, 69 (Suppl. 2), 4–6. [Google Scholar]

	



Chang, A.L.; Hurwitz, E.; Miyamura, J.; Kaneshiro, B.; Sentell, T. Maternal risk factors and perinatal outcomes among pacific islander groups in Hawaii: A retrospective cohort study using statewide hospital data. BMC Pregnancy Childbirth 2015, 15, 239. [Google Scholar] [CrossRef] [PubMed]

	



Nembhard, W.N.; Ayers, B.L.; Collins, R.T.; Shan, X.; Rabie, N.Z.; Chang, D.; Robbins, J.M.; McElfish, P.A. Adverse pregnancy and neonatal outcomes among Marshallese women living in the United States. Matern. Child Health J. 2019, 23, 1525–1535. [Google Scholar] [CrossRef] [PubMed]

	



Israel, B.A.; Coombe, C.M.; Cheezum, R.R.; Schulz, A.J.; McGranaghan, R.J.; Lichtenstein, R.; Reyes, A.G.; Clement, J.; Burris, A. Community-based participatory research: A capacity-building approach for policy advocacy aimed at eliminating health disparities. Am. J. Public Health 2010, 100, 2094–2102. [Google Scholar] [CrossRef] [PubMed]

	



McElfish, P.A.; Smith, L.; Sparks, K.; Bing, W.I.; Lang, S.; Estes, A.; Stephens, M. A community-based participatory approach to promote healthy eating habits among Marshallese. Under Rev. Hawai’i J. Med. Public Health 2016, 78, 332. [Google Scholar]

	



McElfish, P.; Long, C.R.; Stephens, R.M.; Spencer, N.; Rowland, B.; Spencer, H.; Stewart, M.K. Assessing community health priorities and perceptions about health research: A foundation for a community-engaged research program. J. High. Educ. Outreach Engagem. 2018, 22, 107–128. [Google Scholar]

	



Ayers, B.L.; Shreve, M.D.; Scott, A.L.; Seaton, V.A.; Johnson, K.V.; Hawley, N.L.; Rowland, B.; Moore, R.; McElfish, P.A. Social and economic influences on infant and child feeding practices in a Marshallese community. Public Health Nutr. 2019, 22, 1461–1470. [Google Scholar] [CrossRef]

	



Ayers, B.L.; Purvis, R.S.; Bing, W.I.; Rubon-Chutaro, J.; Hawley, N.L.; Delafield, R.; Adams, I.K.; McElfish, P.A. Structural and Socio-cultural Barriers to Prenatal Care in a US Marshallese Community. Matern. Child Health J. 2018, 22, 1067–1076. [Google Scholar] [CrossRef]

	



McElfish, P.A.; Moore, R.; Laelan, M.; Ayers, B.L. Using CBPR to address health disparities with the Marshallese community in Arkansas. Ann. Hum. Biol. 2018, 45, 264–271. [Google Scholar] [CrossRef]

	



Charmaz, K. Constructing Grounded Theory: A Practical Guide through Qualitative Analysis; Sage Publications Ltd.: Thousand Oaks, CA, USA, 2006. [Google Scholar]

	



Creswell, J.W.; Klassen, A.C.; Plano Clark, V.L.; Smith, K.C. Best Practices for Mixed Methods Research in the Health Sciences. National Institutes of Health. Available online: https://obssr.od.nih.gov/sites/obssr/files/Best_Practices_for_Mixed_Methods_Research.pdf (accessed on 1 November 2021).

	



Tashakkori, A.; Teddlie, C. SAGE Handbook of Mixed Methods in Social & Behavioral Research, 2nd ed.; SAGE Publications: Thousand Oaks, CA, USA, 2010. [Google Scholar]

	



Harris, P.; Taylor, R.; Thielke, R.; Payne, J.; Gonzalez, N.; Conde, J. Research electronic data capture (REDCap)—A metadata-driven methodology and workflow process for providing translational research informatics support. J. Biomed. Infrom. 2009, 42, 377–381. [Google Scholar] [CrossRef]

	



Kocher, E.L.; Sternberg Lamb, J.M.; McGarvey, S.T.; Faiai, M.; Muasau-Howard, B.T.; Hawley, N.L. Conceptions of pregnancy health and motivations for healthful behavior change among women in American Samoa. Women Birth. 2018, 31, e32–e41. [Google Scholar] [CrossRef]

	



Hubbell, F.A.; Luce, P.H.; McMullin, J.M. Exploring beliefs about cancer among American Samoans: Focus group findings. Cancer Detect. Prev. 2005, 29, 109–115. [Google Scholar] [CrossRef] [PubMed]

	



Capstick, S.; Norris, P.; Sopoaga, F.; Tobata, W. Relationships between health and culture in Polynesia—A review. Soc. Sci. Med. 2009, 68, 1341–1348. [Google Scholar] [CrossRef] [PubMed]

	



Kanoa-Wong, C.K. Hawaiian birth traditions. Midwifery Today Int. Midwife 2009, 92, 47. [Google Scholar]

	



Moafi, F.; Kazemi, F.; Samiei Siboni, F.; Alimoradi, Z. The relationship between food security and quality of life among pregnant women. BMC Pregnancy Childbirth 2018, 18, 319. [Google Scholar] [CrossRef] [PubMed]

	



Cheu, L.A.; Yee, L.M.; Kominiarek, M.A. Food insecurity during pregnancy and gestational weight gain. Am. J. Obstet. Gynecol. MFM. 2020, 2, 100068. [Google Scholar] [CrossRef]

	



Demétrio, F.; Teles, C.A.S.; Santos, D.B.D.; Pereira, M. Food insecurity in pregnant women is associated with social determinants and nutritional outcomes: A systematic review and meta-analysis. Ciênc. Saude Colet. 2020, 25, 2663–2676. [Google Scholar] [CrossRef] [PubMed]

	



Johnson, K.V.; Scott, A.L.; Shreve, M.; Ayers, B.L.; Seaton, V.S.; McElfish, P.A. Marshallese Beliefs, Perceptions, and Practices Related to Child Feeding Among Marshallese in the United States: Implications for Childhood Obesity. Nutr. Metab. Insights 2019, 12, 1178638819827609. [Google Scholar] [CrossRef]

	



Hager, E.R.; Quigg, A.M.; Black, M.M.; Coleman, S.M.; Heeren, T.; Rose-Jacobs, R.; Cook, J.T.; de Cuba, S.A.; Casey, P.H.; Chilton, M.; et al. Development and validity of a 2-item screen to identify families at risk for food insecurity. Pediatrics 2010, 126, e26–e32. [Google Scholar] [CrossRef]

	



Kirkham, R.; Trap-Jensen, N.; Boyle, J.A.; Barzi, F.; Barr, E.L.; Whitbread, C.; Van Dokkum, P.; Kirkwood, M.; Connors, C.; Moore, E.; et al. Diabetes care in remote Australia: The antenatal, postpartum and inter-pregnancy period. BMC Pregnancy Childbirth 2019, 19, 389. [Google Scholar] [CrossRef]

	



Ayers, B.L.; Purvis, R.S.; Bing, W.I.; Ritok, M.; Iban, A.; Capelle, L.; Hawley, N.L.; Delafield, R.; McElfish, P.A. Maternal Health Beliefs, Perceptions, and Experiences in a U.S. Marshallese Community. J. Transcult. Nurs. 2019, 31, 144–152. [Google Scholar] [CrossRef]

	



Kaholokula, J.K.; Wilson, R.E.; Townsend, C.K.; Zhang, G.X.; Chen, J.; Yoshimura, S.R.; Dillard, A.; Yokota, J.W.; Palakiko, D.M.; Gamiao, S.; et al. Translating the Diabetes Prevention Program in Native Hawaiian and Pacific Islander communities: The PILI ‘Ohana Project. Transl. Behav. Med. 2014, 2, 149–159. [Google Scholar] [CrossRef] [PubMed]

	



Holzer, J.K.; Ellis, L.; Merritt, M.W. Why we need community engagement in medical research. J. Investig. Med. 2014, 62, 851–855. [Google Scholar] [CrossRef] [PubMed]

	



De las Nueces, D.; Hacker, K.; DiGirolamo, A.; Hicks, L.S. A systematic review of community-based participatory research to enhance clinical trials in racial and ethnic minority groups. Health Serv. Res. 2012, 47 Pt 2, 1363–1386. [Google Scholar] [CrossRef]

	



Minkler, M. Ethical challenges for the “outside” researcher in community-based participatory research. Health Educ. Behav. 2004, 31, 684–697. [Google Scholar] [CrossRef] [PubMed]

	



Vaughn, L.M.; Jacquez, F.; Lindquist-Grantz, R.; Parsons, A.; Melink, K. Immigrants as Research Partners: A Review of Immigrants in Community-Based Participatory Research (CBPR). J. Immigr. Minor. Health 2016, 19, 1457–1468. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Participant demographics (N = 33).
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	N
	Percent of Sample (%)





	Age
	28.1
	



	Marital Status
	
	



	Single
	5
	15.2



	Married
	15
	45.5



	Divorced/separated
	0
	0



	Widowed
	0
	0



	A member of an unmarried couple
	13
	39.4



	Education
	
	



	Never attended school or only attended kindergarten
	0
	0



	Grades 1 through 8 (elementary)
	4
	12.1



	Grades 9 through 11 (some high school)
	9
	27.3



	Grade 12 or GED (high school graduate)
	11
	33.3



	College 1 year to 3 years (some college or technical school)
	9
	27.3



	College 4 years or more (college graduate)
	0
	0



	Household Size
	7.2
	



	Employment
	
	



	Employed for wages
	7
	21.2



	Self-employed
	0
	0



	Out of work for 1 year or more
	10
	30.3



	Out of work for less than 1 year
	11
	33.3



	Taking care of your family and home
	4
	12.1



	Student
	1
	3



	Retired/unable to work
	0
	0



	Health Insurance Status
	
	



	No
	20
	60.6



	Yes
	13
	39.4



	Birthplace
	
	



	United States
	5
	15.2



	Marshall Islands
	28
	84.8



	Other
	0
	0



	WIC Status
	
	



	No
	21
	63.6



	Yes
	12
	36.4



	Number of Total Pregnancies
	3.8
	



	Number of Miscarriages
	0.4
	



	0 miscarriages
	24
	72.7



	1 miscarriage
	6
	18.2



	2 miscarriages
	3
	9.1







Note: GED = graduate equivalency diploma; WIC = The Special Supplemental Nutrition Program for Women, Infants, and Children.
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Table 2. Diet.
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N

	
Percent of Sample (%)






	
How much weight I gain is entirely up to me

	

	




	

	
Yes/Agree

	
32

	
97




	

	
Maybe/Not sure

	
1

	
3




	

	
No/Disagree

	
0

	
0




	
If I eat properly and get enough exercise and rest, I can control my weight in the way I desire

	




	

	
Yes/Agree

	
32

	
97




	

	
Maybe/Not sure

	
1

	
3




	

	
No/Disagree

	
0

	
0




	
I can control eating when I am watching TV

	

	




	

	
Yes/Completely sure

	
18

	
54.5




	

	
Maybe/Not sure

	
2

	
6.1




	

	
No/Not sure at all

	
13

	
39.4




	
I can control eating when there are many different kinds of foods available

	

	




	

	
Yes/Completely sure

	
23

	
69.7




	

	
Maybe/Not sure

	
2

	
6.1




	

	
No/Not sure at all

	
8

	
24.2




	
I can control eating even when I am at a party

	

	




	

	
Yes/Completely sure

	
19

	
57.6




	

	
Maybe/Not sure

	
7

	
21.2




	

	
No/Not sure at all

	
7

	
21.2




	
I can resist eating even when high-fat foods are available (n = 32)

	

	




	

	
Yes/Completely sure

	
21

	
65.6




	

	
Maybe/Not sure

	
6

	
18.8




	

	
No/Not sure at all

	
5

	
15.6




	
I can resist eating even when I feel it’s impolite to refuse a second helping

	

	




	

	
Yes/Completely sure

	
16

	
48.5




	

	
Maybe/Not sure

	
8

	
24.2




	

	
No/Not sure at all

	
9

	
27.3




	
I can resist eating even when others are pressuring me to eat

	

	




	

	
Yes/Completely sure

	
21

	
63.6




	

	
Maybe/Not sure

	
5

	
15.2




	

	
No/Not sure at all

	
7

	
21.2




	
I can control eating when I feel stressed out or tired

	

	




	

	
Yes/Completely sure

	
23

	
69.7




	

	
Maybe/Not sure

	
2

	
6.1




	

	
No/Not sure at all

	
8

	
24.2




	
How often do you attend church or other religious meetings?

	

	




	

	
Never

	
0

	
0




	

	
Less than once a month

	
4

	
12.1




	

	
1–2 times a month

	
5

	
15.2




	

	
More than 2 times a month

	
23

	
69.7




	

	
Don’t know/Not sure

	
1

	
3




	
In an average month, how often does your church include any message encouraging healthy eating?

	




	

	
Never

	
14

	
42.4




	

	
Less than once a month

	
4

	
12.1




	

	
1–2 times a month

	
4

	
12.1




	

	
More than 2 times a month

	
10

	
30.3




	

	
Don’t know/Not sure

	
1

	
3




	
During the past three months, how often did you … eat fruit for breakfast? (n = 32)

	

	




	

	
Often

	
6

	
18.8




	

	
Sometimes

	
22

	
68.8




	

	
Never

	
4

	
12.5




	
During the past three months, how often did you … eat a vegetable at lunch?

	

	




	

	
Often

	
7

	
21.2




	

	
Sometimes

	
21

	
63.6




	

	
Never

	
5

	
15.2




	
During the past three months, how often did you … eat two or more vegetables at dinner? (n = 32)

	




	

	
Often

	
9

	
28.1




	

	
Sometimes

	
18

	
56.3




	

	
Never

	
5

	
15.6




	
Sodas consumed per day

	

	




	

	
0

	
3

	
9.4




	

	
More than 0 but less than 1

	
15

	
46.9




	

	
1 or more

	
15

	
46.9




	
Sugary drinks consumed per day (n = 32)

	

	




	

	
0

	
2

	
6.3




	

	
More than 0 but less than 1

	
6

	
18.8




	

	
1 or more

	
24

	
75




	
Height (in inches) (n = 32)

	
60.0

	




	
Weight (in pounds) (n = 32)

	
149.8
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Table 3. Food insecurity.
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N

	
Percent of Sample (%)






	
How hard is it for you to pay for necessities like food, housing, medical care, and electricity?

	




	

	
Very hard

	
10

	
30.3




	

	
Somewhat hard

	
17

	
51.5




	

	
Not hard at all

	
6

	
18.2




	
Which of the following describes the amount of food your household has to eat?

	

	




	

	
Enough to eat

	
18

	
54.5




	

	
Sometimes not enough to eat

	
10

	
30.3




	

	
Often not enough to eat

	
5

	
15.2




	
In the last 12 months, did you or any member of your household ever get emergency food from a church, a food pantry, or a food bank, or eat in a soup kitchen?




	

	
Yes

	
16

	
48.5




	

	
No

	
16

	
48.5




	

	
Don’t know/Not sure

	
1

	
3
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