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Background: A paucity of Spanish language, culturally relevant parent education materials in the healthcare setting results in 
suboptimal care for Latinx families and further perpetuates health disparities. The purpose of this article is to describe the process for 
Spanish translation and cultural adaptations to parent education materials of a parent-centered physical therapy program designed to 
support maternal mental health and infant development during Neonatal Intensive Care (NICU).
Methods: Two bilingual physical therapy (PT) students translated educational materials from English to Spanish and were proofread 
by a professional translator. Next, we conducted a materials review with 5 members of the Latine Community Review Board (CRB), 
a “standing” advisory group of natively Spanish-speaking, Latine North Carolinians who contract with research teams under the 
coordination of the Inclusive Science Program (ISP) of the North Carolina Translational and Clinical Sciences Institute (NC TraCS). 
Review session recruitment, facilitation, and data analysis were conducted by bilingual NC TraCS project managers and the primary 
investigator for the main feasibility study. Readability analyses were performed at the final stage of translation and adaptation.
Results: Themes from CRB review sessions for improvement included to 1) use parent-friendly language, 2) use the plural masculine 
form of gendered language for caregivers to include all gender identities in this neonatal context, 3) address challenges with direct 
translation, and 4) use written education materials to supplement in-person, hands-on training with parents and their infants. All 
translated materials received a grade level of 5 on the Crawford grade-level index.
Conclusion: Based on CRB feedback and readability analysis, the translation and cultural-adaptation process resulted in comprehensible 
written parent education materials for Spanish-speaking families. Review meetings with the CRB reinforced the need for Spanish materials in 
the healthcare setting. Further assessment of these materials with Spanish-speaking families in the NICU setting is needed.
Keywords: patient education, Spanish, translation, cultural adaptation, neonatal intensive care, parents

Introduction
Parents of extremely preterm infants experience high rates of postnatal anxiety, depression, and stress that negatively impact 
parent-infant bonding, mental health, and infant developmental outcomes.1,2 Both parent’s presence and engagement during the 
neonatal intensive care unit (NICU) stay is important for the current and future health of the parent and infant.3,4 Developmental 
outcomes for infants born preterm rely heavily on the development of the parent–infant relationship,5,6 but unfortunately, there are 
many barriers to facilitating positive parent–infant interactions in the NICU. Many parents perceive the NICU as an intimidating 
environment.7 Higher levels of parenting self-efficacy are associated with better coping responses and parental adjustment;8 

therefore, providing family support materials and resources may reinforce newly-gained knowledge and bolster parenting 
confidence,9 which ultimately leads to positive psychological outcomes for parents and developmental outcomes of infants.
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Patients who do not speak English or have limited English proficiency are at high risk of experiencing health 
disparities and barriers to accessing appropriate resources and support within the American healthcare system.10 

Specifically, the lack of translated and culturally adapted patient education materials in hospital and healthcare settings 
presents a significant barrier to Latinx/ Hispanic patients receiving the standard of care.10,11 However, despite the well- 
documented need for translated and culturally adapted patient education materials and programs to support positive 
outcomes and experiences in Spanish-speaking patients,12 healthcare systems face multiple barriers to implementation,13 

and there is limited consensus around best practices for how to translate medical education materials.14 In the NICU, 
Spanish-speaking families face numerous challenges to engaging in regular communication and receiving updates from 
their infant’s providers, navigating the physical hospital environment, and understanding their infant’s medical condition, 
which can exacerbate previously discussed mental health concerns.15

The Therapist Education and Massage for Parent-Infant Outcomes (TEMPO) program is a therapist-led and parent- 
centered program designed by the primary investigator (PI) (DM) to support parent mental health by training them to 
deliver massage and other therapeutic interventions throughout infant hospitalization while simultaneously supporting 
preterm infant development. TEMPO standardizes the nature and frequency of parent education through weekly therapy 
education sessions with a primary therapist. The components of TEMPO program are evidence-based and include infant 
massage,16 parent-delivered motor interventions focused on promoting midline orientation and opportunity for sponta-
neous active movement,17,18 principles of family-integrated care,19 and multiple modes of educational delivery20 to 
enhance parent retention and confidence in continuing activities post-discharge.

The Latinx/ Hispanic population is the fastest growing racial/ethnic group in the United States and has grown by more 
than 50% in the last decade, reaching more than 62.1 million in 2020;21 yet, evidence suggests that disparities in health 
access and outcomes are perpetuated in Spanish-speaking families.22 The purpose of this study was to translate and 
culturally adapt parent education materials into Spanish for a parent-centered physical therapy program,23,24 which was 
designed to support parent mental health and infant development during Neonatal Intensive Care.

Methods
Setting
The Newborn Critical Care Center (NCCC) of UNC Children’s Hospital, where the primary study was conducted, is a regional 
Level IV, 58-bed facility averaging 800 admissions annually. UNC Children’s serves children from all 100 counties in the state of 
North Carolina, which has more than 1 million Latinx/Hispanic residents according to 2020 census data. The primary feasibility 
study of the therapist-led and parent-centered educational program, TEMPO, as well as the study activities for translation of 
education materials, were approved by the Institutional Review Board of the University of North Carolina at Chapel Hill. The 
study was pre-registered at ClinicalTrials.gov under the identifier: NCT04121897 in October 2019.

Therapist Education and Massage for Parent-Infant Outcomes (TEMPO) Program
Two main education sessions in the TEMPO program were supplemented by written education materials: 1) the Early 
Parent Education pamphlet provided at the first educational session and 2) the Discharge Parent Education pamphlet 
provided at the final educational session immediately prior to discharge. A Template for Intervention Description and 
Replication (TIDieR) for TEMPO25 has been included in the supplementary section of this article (Appendix A).

Development of Materials, Initial Translation and Certified Translation
The Early Parent Education pamphlet and Discharge Parent Education pamphlets were originally developed by the PI (DM), 
a board certified pediatric clinical specialist in pediatrics, based on evidence-based approaches to preterm infant development.18–21 

Both written educational pamphlets were initially translated by two bilingual physical therapy (PT) students (LSA, ACA) as part 
of their capstone project requirement for the Doctor of Physical Therapy degree. The translation was then proofread and edited for 
clarity by a local minority-owned, American Translators Association certified, professional translation service (Figure 1).
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Latine Advisory Board Reviews
This Latine Community Review Board (CRB) is a “standing” advisory group of natively Spanish-speaking, Latine North 
Carolinians who contract with research teams under the coordination of the Inclusive Science Program (ISP) of the North 
Carolina Translational and Clinical Sciences Institute (NC TraCS), to review Latine community-facing study materials and 
provide recommendations for improving or validating materials’ linguistic accuracy and cultural relevance. At the time that this 
study was conducted, NC TraCS had recruited a pool of 5 Latine CRB members with the intention of establishing an advisory 
group that reflects the diversity of local Latine communities with respect to countries of origin, educational attainment, and 
professional backgrounds. Per ISP procedures, bilingual ISP staff facilitated CRB members’ independent reviews of both the 
English and Spanish language document versions, and then utilized focus group methods to facilitate Spanish language group 
review sessions, solicit group feedback, and report key findings and suggested revisions. The study PI (DM) was present during 
review sessions so that when necessary, the bilingual facilitators (JTM, LVT) were able to ask the PI clarifying questions, such as 
related to study protocol or the intended meaning of English language materials, on behalf of the CRB members. All CRB 
members provided informed consent in accordance with the Declaration of Helsinki.

CRB member recruitment, review session facilitation, and data analysis were conducted by bilingual staff members (LVT, 
TW) of ISP. At the time of these reviews, the CRB was comprised of a total of 5 Spanish-speaking CRB members with experience 
reviewing health education materials. These members lived in North Carolina; collectively, they were born in Mexico, Venezuela, 
and Honduras; all were women and reflected diversity in age, parenting status, level of education, and English proficiency. Two of 
the review session participants were familiar with the NICU setting – one as a volunteer infant cuddler in a local NICU and the 
other as a hospital housekeeper in NICU. In total, CRB members reviewed 8 pages of translated, Spanish language TEMPO 
materials (the Early Parent Education pamphlet and the Discharge Parent Education pamphlet) as well as all correlating English 
language versions. All CRB members were compensated for their independent review time as well as the group review sessions.

A review meeting discussion guide has been attached in Appendix B. This guide was created collaboratively between 
the PI (DM), one physical therapy student (LSA), and the ISP team (TW, LVT). The review meeting was conducted in 
Spanish, but for the purpose of this article, quotes from the review sessions have been translated to English.

A total of 3 sessions were held to review the educational materials. All review sessions were held via Zoom platform due to the 
continued need for social distancing due to the COVID-19 pandemic. The meeting identification code and password were 
provided directly to all participants to ensure privacy of information. The first session was made up of 5 CRB members and was 
facilitated by two bilingual PT students (LSA, ACA), a bilingual research specialist, and the PI (DM) for the TEMPO study and 
lasted 2 hours. During this session, the bilingual research specialist and PT students facilitated discussion using prompts from the 
guide, and the PT students took notes. While the PI was not fluent in Spanish, she was available for the participants and facilitators 

Figure 1 Outline of the translation and cultural adaptation process. 
Abbreviation: CRB, Community Review Board.
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to ask clarifying questions throughout all review sessions. Following the initial session, it was clear that additional input regarding 
gender-inclusive language and brainstorming around parent-friendly language would be beneficial, and another review session 
was planned with research specialists with expertise in these areas.

The next review session included 3 of the original 5 CRB members, two bilingual review session facilitators (LVT 
and TW) and the PI (DM) and lasted 2 hours. The two bilingual PT students who originally translated the written 
materials (LSA, ACA) were not present, reducing the potential for bias and conflict of interest. Overall discussion was 
animated and extensive, and the members were able to complete feedback for the Early Parent Education pamphlet but 
were unable to complete feedback on the Discharge Parent Education pamphlet within the first session alone. Thus, 
a third, 1 hour session was scheduled for the following week to resume and complete feedback on the second document.

During the review sessions, primary facilitator (LVT) utilizing open-ended questions from the above guide; and then 
proceeded to lead CRB members through each document from beginning to end, soliciting input for each session in 
chronological order. Another facilitator (JTW) provided facilitation support, discussion prompts regarding gendered language, 
and live document revision via use of screen sharing and track changes. The review sessions were audio recorded through the 
Zoom platform. Audio recordings and chat transcripts were uploaded for the study team to analyze results (Figure 1).

Data Analysis and Feedback Integration
Following the review sessions, ISP staff (JTW, LVT) reviewed discussion notes, as well as audio files where helpful, to organize 
and summarize group feedback according to predetermined topics (per interview guide) and applicable content areas/sections of 
the materials. Additional points of feedback that emerged during the review discussions were categorized by subject area and 
summarized. The PI, in consultation with ISP staff, integrated the summarized feedback into the translated documents (Figure 1).

Readability Analysis
The educational materials were originally written in English. Investigators applied the Coleman-Liau Index26 to the English 
versions of the Early Parent Education pamphlet, which resulted in a score of grade level 10 and the Discharge Parent 
Education pamphlet scored grade level 8. Therefore, the educational materials in English did not reach the AMA recommended 
6th grade reading level. The PI and research team did not feel that the English language text should be adjusted to a lower 
reading levelbecause the pamphlet’s medical and developmental terminology in the written materials was intended to be 
reviewed with the parent to enable them to participate in and understand a variety of medical interactions during the NICU stay. 
The parent education pamphlets were designed to be used alongside hands-on and verbal education from the therapist. In order 
to assess translated materials for readability and grade level equivalence, we used Legible,27 an online readability Spanish text 
analyzer to determine the Crawford grade-level equivalent,28 at the end of the translation process (Figure 1).

Results
Overall Impressions and Need for Educational Materials
To gain overall impressions of the educational materials, the CRB members were asked if they would recommend these materials 
to a family member or friend who had an infant admitted to the NICU, and all 5 members agreed that they would recommend this 
program and its educational materials. The two CRB members with previous exposure to the NICU setting reported witnessing 
Spanish-speaking families not having a way to communicate with providers and these families would often request their 
assistance to speak with their infant’s nurse. One participant said, “There are no providers that speak Spanish. All the signage 
on the floor is in English, and all the information they were given was always in English”, and expressed frustration about the lack 
of resources available to Spanish-speaking patients and families.

Parent-Friendly Language
First, the CRB members expressed appreciation for the simplicity and friendly language used in the materials. Despite a diversity 
in dialect exposures among members ranging from Venezuela, Mexico, and Honduras, all participants agreed that the language 
presented in the materials was appropriate and easily understood. Additionally, members expressed familiarity and/or under-
standing of the activities presented in the materials. Not only did they express a general understanding of the activities based on the 
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name of the game (eg, “bicycles” and “hug-the-baby”), they reported that even though they may not know exactly what the phrase 
means, that the activity name being in quotation marks indicated to them that it would be an activity that was taught by the 
therapist. This was a correct interpretation of the information, as all activities are intended to be reviewed hands-on with the 
parents when the materials were presented.

Gender Inclusive Language
In most cases during the review meetings, language revisions that were suggested by one CRB member or another were quickly 
and unanimously confirmed by all members as appropriate corrections or improvements to improve readability in Spanish 
language; however, discussion was lengthier with respect to the selection of gendered noun options (ie, feminine singular, 
feminine plural, masculine singular, masculine plural, and other options such as indicative of non-binary persons) referring to the 
infant and/or the reader or presumed caregiver. The facilitated discussion of this topic solicited participants’ consideration of 
multiple options and responded to PI input where requested. With the goal of creating written materials that were both easily read 
and understood, as well as to reflect and include gender diverse birthing parents and caregivers, CRB reviewers determined to 
utilize the plural masculine form as a means of maintaining readability for a range of literacy levels (plural masculine form is 
traditional) while also not as broadly misgendering post-partum parents who are men and/or non-binary via an explicitly feminine 
plural form. Similarly, the reviewers determined to reference the infant without using gendered language by consistently referring 
to the infant as “your baby”, which does not require the use of a gendered article.

Direct Translation Challenges
Several revisions focused on more clearly describing a physical movement, condition, or developmental status that did not have 
a direct, common use Spanish language translation. For example, the term “swaddle” in English does not exist in Spanish, so 
researchers and CRB members came up with various terms to describe the action of swaddling. In these instances, clarification 
from the PI was helpful in achieving group understanding of the exact movement or state that the material was attempting to 
reference. It was suggested that these final translated materials may provide the interpreters, too, with helpful language for 
describing movements, conditions, and developmental statuses. Participants suggested using various “and” and “or” language to 
allow for multiple terms to be used so that individuals from different backgrounds could understand the intended meaning.

Using Written Materials to Supplement Hands-on Education
CRB members suggested that due to the depth and breadth of the material covered that the therapists should review the 
information and practice the activities in the materials with the parents in a hands-on manner, using the written materials to 
supplement the training session. They felt that this structure would help alleviate any stress or feelings of being overwhelmed that 
parents might feel when learning new information about their preterm infant. Additionally, CRB members appreciated the use of 
pictures and images to aid in comprehension of materials and provide visual context to many of the instructions.

Readability Analysis
After all edits had been made based on professional translator and CRB members feedback, the written materials were 
analyzed using “legible.es”, an online text readability analyzer for Spanish text. Based on the Crawford grade-level 
index,28 the Early Parent Education pamphlet was approximately at grade level 5.8 (eg, number of school years needed to 
understand) and the Discharge Parent Education pamphlet at grade level 5.1.27

Discussion
Our team developed, translated, and successfully adapted written education materials for parents of preterm infants into 
Spanish. This multi-step process that involved students, professional translators, researchers, and Spanish-speaking 
community members resulted in written educational materials that Spanish-speaking parents from a variety of back-
grounds and dialects can read and understand. Based on CRB feedback and readability analysis, the translated and 
culturally adapted caregiver education materials appear to be comprehensible and useful. The review meetings also 
reinforced the need for Spanish materials in the healthcare setting. Further assessment of these materials with Spanish- 
speaking families in the NICU setting is needed.
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Overall, CRB members expressed a significant need for accessible written educational materials in the US healthcare setting. 
CRB members also expressed the need to use more descriptive language to better explain concepts that are not easily translatable. 
CRB members felt that using the plural masculine form to be inclusive of all caregivers (eg, mother, father, caregiver) and gender 
identities. Another important theme that emerged was the importance of using these written materials to supplement hands-on 
education. Finally, grade-level analysis revealed that the translation and adaptations made during this process resulted in Spanish 
grade-level equivalencies within the NIH recommendations for patient education materials.

Despite a lack of robust research in this area, it is well understood that not only is there a dearth of accessible translated patient 
education materials throughout the health care system, but of what does exist, there is often a mismatch between the level of 
knowledge necessary to understand the materials and the health literacy of the patients receiving the information.13,29 While 
Spanish is the leading non-English language in the US, the Latinx/ Hispanic population has one of the lowest health literacy rates 
in the country; therefore, among Spanish speakers, limited English proficiency contributes to a lower quality of care and 
ultimately, to worse health outcomes.29 In an effort to offset the challenges faced by low health literacy in the Latinx/ Hispanic 
community, the process we used resulted in higher readability and lower grade level equivalence in Spanish translated texts. Use of 
patient education materials written in patient-friendly language can also support medical interpreters and bilingual family 
members in communicating important concepts provided by the medical team.

In a study by Olenik et al, Spanish-speaking interviewees expressed overall frustration about how lack of medical 
insurance perceived negative attitudes from hospital personnel, and limited Spanish-speaking healthcare providers create 
intimidating and uncomfortable situations when trying to receive medical care.30 They also expressed this frustration 
around lack of verbal and written educational information. One participant said:

A lot of things that you read, which are not related to medications, the information is in English, Spanish, and other languages. 
But for medications, which are much more important than a blender or coffee pot, I would think it would be better like that.30 

Parents of infants in the NICU must learn and assume care for the complex medical needs of their infant which may 
include a specialized feeding plan, medication administration, and/or supplemental oxygen needs in addition to normal 
infant care needs (eg, holding and diapering). Additionally, parents are expected to continue or initiate therapeutic 
activities as recommended by the physical, occupational, or speech therapist to optimize their infant’s development post 
discharge;31 therefore, we recommend that best practice for educating Spanish-speaking parents during the NICU stay 
and when preparing for discharge is to provide hands-on education at the infant’s bedside with a medical interpreter, 
supplemented by using translated written materials for review after the session.

The readability analysis from our study aligned with previous work by Villa Camacho et al, who found that online 
Spanish-language materials for breast cancer patients were more significantly more likely than English-language 
materials to meet AMA recommendations of a 6th grade reading level.28 As of 2018, 54% of Latino US residents had 
completed a high-school degree, as compared to more than 90% of the general US population.32 While the rate of high- 
school completion rate in the Latinx/ Hispanic population has increased significantly in the 25–29 year age group 
(88.5%), ensuring readability for a wide range of backgrounds and language exposure in this population is crucial, 
especially when considering that most verbal instruction may be completed through an interpreter in the medical setting.

Limitations
This study had various limitations. While the CRB members were all native Spanish-speaking mothers, none had 
experience birthing a preterm infant who required a NICU stay; therefore, the results are most generalizable to Latinx/ 
Hispanic mothers living in the Southeastern US. The familiarity of the NICU setting with two CRB members provided 
greater context to the particular challenges facing Spanish-speaking families in the health care setting. This study was 
intended for the purpose of outlining the process for preparing translated materials in clinical trials. Future studies are 
necessary to assess the effectiveness of these materials in Spanish-speaking families in the NICU.

Practice Implications
As Spanish-speaking and Latinx/ Hispanic populations in the United States continue to increase, the need for accessible, 
comprehensive, and relevant healthcare education materials remains critical. This study demonstrates that community 
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review and readability analysis meaningfully improve the linguistic accuracy and cultural relevancy of translated 
materials, and thus the quality of patient care, for Spanish-speaking, Latinx/ Hispanic populations.

Conclusion
The multi-step, interdisciplinary Spanish translation and cultural adaptation approach used in this study produced patient 
education materials that were acceptable to CRB members representing Spanish-speaking families in the healthcare 
setting. These materials provide comprehensible information and are appropriately adapted to be congruent with Latinx/ 
Hispanic cultures but will need additional assessment in Spanish-speaking families.
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