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Significance: Immigrant day laborers suffer from disproportionate occupational health risks from hazardous reconstruction jobs after natural disasters.

Methods: We conducted a randomized controlled trial of a short-video educational intervention to improve safety knowledge and intent to engage in safety preventive behaviors among 98 Hispanic day laborers (49 randomized to video and 49 control). The short video featured a male promotor and a female promotora who narrated 3 stories of day laborers who were injured while doing construction work in post-Katrina New Orleans. The main outcome measures were changes in scores for day laborer-reported safety knowledge and safety behaviors derived from interviewer-delivered baseline and post-intervention surveys.

Results: Video participants reported improvement in overall average safety knowledge score (mean score of 11.3 out of a max score of 12 or 94% when standardized to 0–100% scale), as compared to the control group (mean score of 8.6 or 72%) who were not offered the video (p < 0.00001). The intervention was highly successful in workers stating that they learned and were willing to change their safety preventive behaviors to reduce their occupational risk. The average safety behavior score was higher among those watching the video (17.2 out of a max of 22 or 78.1% when standardized on a scale 0–100%) as compared to control (14.5 or 65.9%) (p = 0.0024).

Conclusion: A short video intervention can improve knowledge and intent to engage in preventive behaviors among Hispanic workers for which there is a dearth of construction safety preventive research.
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INTRODUCTION

The United States (US) National Institute of Occupational Safety and Health (NIOSH) has designated immigrant Hispanic construction workers as a high-risk and high-need population. After agriculture, the construction industry has the second largest proportion of Hispanic workers with a higher rate of fatal (1, 2) and non-fatal occupational injuries (3–5), as compared to their white and black counterparts (6). These disparities are heightened by the fact that construction-related injury rates are substantially underreported among Hispanics (3, 7, 8).

US immigrant Hispanic day laborers are often targeted by contractors who do not comply with the US Occupational Safety and Health Administration (OSHA)'s occupational injury prevention policies, picking them up from street corners for dangerous jobs with no written guarantee of pay (9). Although OSHA policies protect all workers independent of immigration or legal status, fear of deportation can hinder day laborers from reporting unsafe working conditions and accessing health care for occupational-related injuries (10). Partnerships with providers engaged with these communities allow implementing occupational programs to help prevent, and if necessary treat, day laborer's injuries in a context of respect for patient's privacy and trust to not release immigration status information.

Immigrant day laborers conduct a disproportionate amount of reconstruction involving demolition, cleanup of debris, and other potentially hazardous jobs after natural disasters. For example, after Hurricane Katrina devastated much of the New Orleans, Louisiana, a large numbers of predominantly young, uneducated and undocumented Latino migrants arrived in the city to help (11–13). The increasing frequency of natural disasters and related demand for day laborers underscores the need for evidence-based strategies to help prevent and manage the health effects of the occupational environmental exposures experienced by this vulnerable group. There is, however, not enough construction safety and health research among Spanish-speaking workers with low literacy, in general, and interventions to improve occupational prevention knowledge and behaviors, specifically (1, 4, 5, 14–17).

Prior research suggests viable interventions for vulnerable populations (14–20). For instance, lay or community health workers (male promotores or female promotoras) knowledgeable about the community have been effective at translating evidence-based preventive health care and interventions for underserved populations (4, 18, 19). Safety coaching by construction site foremen that include daily verbal exchanges with workers has been also shown to have a significantly positive effect on safety levels (20).

Likewise, video interventions are also effective in improving prevention knowledge and behavioral intent in other conditions and populations (21, 22). One benefit of short videos as a preventive educational strategy is that they can be easily and inexpensively shown in clinics' waiting rooms at community health centers attended by the target population (23). This is in comparison to in-person trainings that have been demonstrated to improve worker' knowledge, attitudes, preventive behaviors, and self-efficacy, but last over 4 h (4, 24, 25).

Other work highlights the potential benefit of a combined peer-video approach, reporting that promotora-delivered video and written materials are effective in changing pesticide-related behaviors, with promotora attributes contributing to intervention success (26, 27). Formative work conducted by the investigators (28) and others (29) supported the potential value of a combined peer-video health intervention to reduce occupational health risks faced by day laborers. For this pilot study we chose a promotor(a)-led short-video format, instead of an in-person promotor(a) intervention, because formative work showed that a video format was more feasible, and could allow for the intervention to be replicated in other settings and to be disseminated to a larger number of lower literacy populations.

The goal of this study was to develop and pilot a promotor(a)-based short-video intervention to reduce occupational health risks faced by Hispanic workers in the US. Specifically, the research aimed to find out whether a brief educational video featuring a male promotor and female promotora can increase safety knowledge and intended use of safety preventive behaviors regarding occupational risks among Hispanic day laborers.



METHODS

We used community-based participatory research (CBPR) methods to develop and pilot a brief video promotor(a) intervention for the Hispanic worker population to improve safety knowledge and use of safety preventive behaviors regarding construction occupational risks. We used a randomized and controlled approach to provide preliminary data on the efficacy of the video intervention. Interviewer-delivered baseline and immediately post-intervention surveys were conducted to estimate short-term changes in safety knowledge and intended safety behaviors.

The content of the intervention was informed by a formative assessment process that documented the occupational exposures and experiences of day laborers, as well as their perceptions on existing educational materials available in Spanish through OSHA's website (28). The video script was developed in Spanish through an iterative and collaborative process involving the staff at Common Ground Health Clinic (CGHC), an industrial hygienist, a Hispanic videographer, the day laborers who featured in it, and the native Spanish-speaker investigators with experience in video production. CGHC identified and recruited the featured day laborer promotor(a). The recruitment criteria were being a day laborer who was currently working in that capacity, had direct knowledge of the community, was fluent in Spanish, and very interested in working with fellow day laborers and the research team. Once recruited, the investigators trained the day laborers about the project following a standardized protocol.

The resulting intervention was a short educational video that highlighted best practices regarding occupational hazards and preventive behaviors identified as most relevant during the formative assessment stage. The video included three vignettes about roofing, ladder falls, as well as demolition and clean up, correspondingly. In each vignette, the promotor(a) demonstrated the appropriate equipment, a potentially risky situation, and modeled safety behavior. The video closed with a summary of three actions day laborers can take to avoid risky situations, and resources to report unsafe working conditions. The editing process involved final selection of the video clips and messages to balance camera time of both the male promotor and the female promotora, visual and cultural appeal of the images, and content to cover the key safety occupational knowledge and preventive actions. Final cuts kept the video under 12 min.


Participants

The target population was Spanish-speaking day laborers in the US who work in the construction industry, for whom there is a dearth of appropriately language- and culturally appropriate occupational information. The community partner (Common Ground Health Clinic or CGHC) led the recruitment process from their main clinic site, and their mobile preventive health clinic that meets migrant workers at major job search areas. Approached day laborers received a brief description of the study and were eligible if (i) 18 or older, (ii) preferred Spanish, (iii) had worked as a day laborer in the past 12 months, and (iv) planned to work as a day laborer in the next 3 months.



Study Procedures

Eligible individuals who were interested in participating completed written informed consent in Spanish before proceeding to answer the baseline survey. Once the baseline survey was completed, the data collector opened the sealed envelope that determined if the subject would be assigned to the video or control group. Participants randomized for the treatment group (video) watched the video in a separate location with no distractions. Once it was completed, participants responded to the follow up survey. Participants randomized to the control group took a 15–30 refreshment minute break before answering the follow up survey and then given the option to observe the video. The Human Subjects Protection Committee at the RAND Corporation approved this study. A Certificate of Confidentiality to protect information about the subject's identity and immigration status was granted by the US Department of Health and Human Services.



Randomization

We implemented a blocked randomization strategy where blocks were recruitment sites (work locations, clinic). A random sequence of study condition assignments was drawn before the beginning of the recruitment in each block. The sequences ensured that the sample sizes in each condition would be approximately balanced. Recruiters were blind to the randomization sequences.



Sample Size

A total of 100 participants were approached and recruited for the study's two arms. Two participants left the study before completing the baseline survey. Our final sample, therefore, included 98 individuals, 49 randomized to the treatment group (video) and 49 randomized to the control group. All participants remained in the study for the post-intervention survey. As a pilot study the planned sample size was not meant to detect a small treatment effect but to provide a crude estimate of the possible effect size. The planned sample size (n = 50 per arm) can yield a 95% confidence interval with a half-length of 0.28 times standard deviation, or equivalently, have a power of 80% to detect a standard effect size of 0.57 times standard deviation with a two-sided p-value < 0.05.



Survey Measures

The baseline survey included items for demographic characteristics, type of job in past 3 months (e.g., demolition, roofing, etc.), literacy level (30), type and frequency of health exposures, access to safety training, and knowledge about occupational safety. The baseline and post-intervention surveys included items to evaluate changes in knowledge (Table 1) and intent to engage in preventive safety behaviors (Table 2). The knowledge items were coded as 1 if the responded answered correctly (options were true or false) and 0 otherwise. The Summary Safety Knowledge Score constituted an aggregate score ranging between 0 and 12. Safety behaviors were coded as binary variables set to equal 1 if the participant intended to invariably engage in a safety behavior and 0 otherwise. The Summary Behavior Score that summed all the knowledge items ranged between 0 and 22. Three behavior sub-scores were also created and calculated: (i) behaviors related to self-advocacy (between 0 and 5), (ii) other protective actions (between 0 and 9), and (iii) use of protective equipment (between 0 and 8).


Table 1. Preventive occupational knowledge associated with video intervention.
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Table 2. Preventive occupational safety behaviors associated with video intervention.

[image: Table 2]



Survey Development

The surveys' language and cultural appropriateness were evaluated by a committee of bilingual and bicultural Spanish native speakers. The survey(s) were piloted in n = 8 individuals to assess understandability, literacy appropriateness, and time required. The design and modifications to the survey items or instructions made as a result of pilot testing were conducted in Spanish and then back-translated into English following a language and cultural equivalence consensus approach.



Statistical Analysis

The success of the randomization was assessed comparing treatment and control groups at baseline for demographic characteristics, type of jobs, knowledge and safety behaviors using a t-test of difference in proportions of independent groups. The evaluation of treatment effectiveness used the same statistical technique but comparing pre and post-treatment differences in mean scores between the groups.




RESULTS


Sociodemographic and Occupational Characteristics

Table 3 shows key demographic and occupational characteristics of participants randomized in treatment and control groups. Overall, the two groups had comparable socio demographic attributes with almost all participants being male, preferring Spanish with an average age of 40. About 60% of participants had less than a high school education. In terms of literacy, the mean score was 14.5 with over 60% of participants meeting the 15-point cutoff for adequate literacy (30).


Table 3. Participant characteristics by study arm.
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Regarding occupational characteristics, participants performed, on average, three different types of jobs at the construction site with painting (61%), roofing (34%), demolition (34%), and framing (29%), among the most prevalent. Among all participants, the 3 more common job-related reported symptoms were back pain, skin rash or itchiness, and ear, nose or throat irritation. The most commonly reported respiratory hazards listed were dust from cement, concrete, tile, etc. (76.5%), mold (39%) and lead (37.3%). In terms of risky occupational activities, participants reported working on surfaces 6 feet or more above the ground (81.6%), cutting wood or other materials (78.6%), and half reported working on their knees for long periods of time or in working without protection in places where something could fall on their head.

About half of participants reported having received training about how to use a mask or respirator, use a harness, safety googles, and portable ladders. Two thirds said they had not received training about hazardous substances or chemicals, what to do about inappropriate ventilation for a job, and to protect themselves from asbestos or mold. Among those reporting training, about one third said they received training from co-workers, family or friends, health professionals, or other community organizations, and not employers, although employers are required by law to do so.



Improvements in Preventive Occupational Knowledge Associated With the Video Intervention

At baseline the treatment and control groups were comparable in terms of the Summary Knowledge Score (max = 12) as well as the item-specific knowledge items shown in Table 1. At baseline participants in both groups reported a higher than anticipated occupational knowledge with nearly 60% of participants answering 10 out 12 questions correctly. The exception was lack of knowledge about how OSHA protects workers independent of their legal status in the US, with only close to half of respondents reporting knowing this at baseline.

The video promotor(a) intervention was associated with statistically significant improvement in occupational preventive knowledge both overall and by specific content areas (Table 4). The treatment participants (video) reported improvement in overall average knowledge score (mean score of 11.2 out of 12), as compared to control group (mean score of 8.6) who were not offered the video. Other significant improvements regarding knowledge were day laborers' rights to: (i) refuse dangerous jobs, (ii) obtain protective equipment, and (iii) be protected by OSHA even if they are not legally in the US (p < 0.01), and (iv) effectiveness of different types of protective equipment [e.g., rags do not protect like a mask or respirator (p < 0.05)].


Table 4. Means and changes in preventive occupational behaviors and knowledge scores.
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Improvements in Intended Preventive Occupational Behaviors Associated With the Video Intervention

The video intervention was highly successful in workers stating that they learned and were willing to change their behaviors to reduce their occupational risk. The average behavior score was statistically significantly higher among those watching the video (17.2 out of a max of 22) compared to control (14.5 points) (Table 4). Results from the subscales for the behavior-specific items shown in Table 4 showed improvement for the treatment group as compared to the control group (p < 0.05): (i) “Self-advocacy” behaviors (i.e., turning down a dangerous job, asking employers about possible dangers, calling OSHA to report danger), and (ii) “Other Protective Actions” (i.e., checking their own protective equipment head to toe, inspecting an area for possible risks before starting work, using a ladder correctly, making sure there is adequate ventilation, appropriate cleaning and disposal of mold infested materials).




DISCUSSION

We piloted a short-video educational intervention to improve construction-related risk knowledge and intent to engage in preventive safety behaviors among Spanish-speaking day laborers who experience occupational-related disparities. The video presentation featuring a male promotor and a female promotora was highly successful in improving reports of safety knowledge gained and workers stating that they would change safety behaviors to reduce their occupational risks. The promotor(a) played the role of day laborers as they narrated 3 stories of workers who got injured while doing day construction work. Once they saw the video participants reported improvement in overall average safety knowledge score as compared to the control group who were not offered the video. The video intervention was highly successful in workers stating that they learned and were willing to change their behaviors to reduce their occupational risk, with the average safety behavior score being statistically significantly higher among those watching the video as compared to control.

Our findings are consistent with previous work that supports the benefits of a participatory approach in designing educational videos for both occupational (29, 31, 32) and other preventive medicine interventions (21, 22). We believe that integrating promotores(as) in both the development of the script and as actors in the video was paramount in the efficacy of the video with the intended audience. Likewise, working with a Hispanic videographer promoted the use of culturally-congruent messaging in the execution of the video scenes. Although it took time to find a Hispanic videographer and promotor(a) who had the necessary technical skills, the success of the product depended on them being part of the research team.

We also replicated the beneficial role of peer-support approaches in difficult-to-reach populations (33, 34), and specifically, engagement with a promotor(a) in preventive medicine interventions to reduce occupational exposures (26, 35). In the specific case of occupational health, working with promotores(as) to reach workers in high-risk jobs eases access and acceptance, particularly when workers are not protected by standard work arrangements (such as unions and benefits), or move worksites regularly to maintain employability (35). Working with promotores(as) as cultural and community gatekeepers and mediators greatly enhanced recruitment for and implementation of our pilot study.

Our approach to recruiting and training promotores(as) through our community partners is well-established in the literature (27, 36). CGHC identified Spanish-speaking day laborers who had direct knowledge of the community, were engaged in construction work and were aware of OSHA safety regulations. Previous research documents the common use of both formally trained community health workers (35), as well as individuals from the target population with knowledge of the community and commitment to public health to help develop and deliver a culturally sensitive and relevant intervention (33, 37). The partnerships with a local community clinic trusted by the day laborers also was also key strength.

Although previous research on peer-developed video interventions among immigrants is rare (22, 31, 32). and generally focused on farmworkers, our results support other work showing that peer-developed video-based interventions are effective in improving safety behaviors and safety knowledge (31, 32, 36). Our video also incorporated elements of empowerment by emphasizing knowledge of the applicability of OSHA regulations to all day laborers independent of immigration status. The promotor(a) in the video role modeled how day laborers can stand up to their employers when protective equipment is not provided. Although empowerment-like approaches have been used in longer in-person training (more than 4 h) (24, 25), to the best of our knowledge they have not been implemented in short videos like our own.

Although the randomized and controlled design for this pilot strengthens our findings, there are several limitations that are important to consider in the interpretation of our results. The sample size was slightly lower than planned. Although in the end we had enough power to detect moderate effect sizes, the small sample size limited the number of outcomes we could evaluate. It was also not feasible to assess retention of gained knowledge beyond the immediate intervention period, nor associated changes in actual self-protective behaviors, instead of intended behaviors. Finally, although the results of this pilot study provide a good case study for an effective prevention intervention in a group of post-Katrina day laborers, the findings may not be generalizable to construction worker populations whose work is non-transient, though it provides relevant insights for day laborers in other industries. Acknowledging these limitations, we speculate, however, that implementation of the video intervention in a community setting could contribute to favorable end outcomes—increased actual safety preventive actions and associated reductions in work-related exposures, morbidity, and mortality—among other Hispanic day laborers.



CONCLUSION

This study showed that a brief educational video featuring a male (promotor) and female (promotora) can increase safety knowledge and intended use of safety preventive behaviors regarding occupational risks among Hispanic day laborers. In doing so, it contributed new knowledge about the effectiveness of promotor(a) interventions, in general, and video interventions, specifically, to present culturally, linguistically, and educationally-appropriate methods of communication to inform difficult to reach and vulnerable populations. Lessons learned about the effectiveness of the pilot intervention in post-Katrina New Orleans can inform other interventions to reduce occupational risk in Hispanic and other vulnerable workers responding to natural disasters in other locations.

The results of this pilot study also increased our understanding of working conditions experienced by US Hispanic day laborers after a natural disaster, for which there is a dearth of construction safety preventive research. From a research perspective, the next step would be scaling up the intervention and conducting a larger-scale effectiveness trial to replicate the findings and follow up workers to assess, not only changes in knowledge and behavior intentions, but also the long-term impact on work safety behavior.
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n  Treatment Control

Sociodemographic characteristics

Sex (Male, %) 97 939%  979%
Age (Mean) 80 403 405
Married or lving together (%) 97 58.1%  333%
Race non-white (%) 9% 277%  202%
Prefers Spanish (%) 9%  917%  896%
Country of origin (%)++
Honduras 97 469%  458%
Mexico" 97 306%  125%
Guatemala o7 B1%  167%
Other 97 16.3% 26.0%
Level of education (%)
No schooling o7 6i%  63%
1-6 years. 97 204%  167%
6 years 97 14.3% 14.6%
7-11 years o7 245%  167%
High school or more 97 BaT%  4T5%
Baseline occupational characteristics
In the last 3 months, have you worked in jobs...
With gases or smells that made you cough? 9% 286%  847%
That left you with skin rash or itchiness? 98 42.9% 42.9%
That gave you back pain? 9% 469%  592%

In the last 3 months, have you...
Worked on surfaces that are over 6 ft @m) from 98 85.7%  77.6%
the ground?
Worked in places with loud noises? 9 652%  638%

Have you ever received training by an employer or
anyone about...?

How to use a harness? 98 490%  49.0%
How to use a mask or a respirator? 98 55.1% 51.0%
Hazardous substances or chemicals? 97 39.6% 24.5%
How to protect yourself from mold? 95 25.0% 36.2%

“There was no statistically significant difference in occupational characteristics of
indivicuals in the treatment and control groups (o < 0.05). In sociodemographics, the
only statistically significant difference was being bom in Mexico. Significance of difference
in means for discrete variables was calculated using t-test for difference in proportions.
++QOther countries include El Salvador, Puerto Rico, Cuba, and United States.
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Baseline treatment  Baseline P-value Follow-up Follow-up p-value*

n=48 control treatment control

n=48 n=48 n=48
Summary safety knowledge score (max = 12) 9.898 9.3061 0.1539 11.245 8612" 0.000
Summary safety behavior score (max = 22) 10.265 10.551 0.716 17.184 14.510* 0.003
Seft-advocacy behaviors sub-score (max = 5) 1.673 1.776 0657 3612 2.930" 0.026
Protective actions sub-score (max = 9) 3918 4.245 0473 7.000 5561 0.004
Protective equipment use sub-score (max = 8) 4673 4531 0.756 6.571 6.020 0.173

*Statistical significance between treatment and control groups at p-value < 0.05. The important subcategories of the results are bolded.
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Baseline and follow up survey items
Answer options: true/false

Summary safety knowledge score (items = 12)

Your employer needs to inform you about your occupational risks.
Before starting a job, workers must identify occupational risks.
Workers should try to obtain their own protective safety equipment.

Workers may refuse to take dangerous jobs without any consequence or
punishment.

OSHA only protects workers who are legally in the United States.
Mold can cause itchiness, allergies and respiratory problems lie asthma.
Arag protects fike a mask or respirator.

Masks to protect from gases and vapors are different from masks that protect
from dust

When cleaning moid, it is recommended to use an N95 mask.

Itis necessary to use a filter mask when spray painting.

A disposable full body suit can be used if exposed to dust or splashes.
Hard hat s always needed in construction.
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Answer options: Likert scales dichotomized if participant engaged
in safety behavior (baseline survey) o intended to do so

(follow up survey)
Summary safety behavior score (items = 22)

Self-advocacy behaviors sub-score (items = 5)
Never takes a job that is risky or dangerous.

Askthe employer about the possible dangers

Ask the employer for the proper safety equipment
Never avoids asking for equipment for fear of being fired
Calls OSHA to report danger

Protective actions sub-score (items = 9)

Do a head to toe check to make sure that you are protected by correctly using
the correct equipment

Buy your own personal safety equipment if your employer does not provide it
If buy own protective equipment won't have enough money for other needs
If using a ladder, make sure it is well-placed and stable

Check the area before working to identify any danger

Try to make sure there is air flow or the appropriate ventiation

Check to make sure there is no danger of fallng

When working on remodeling and other places where there could be mold, clean
the area with diluted bleach

Gather all materials damaged by mold and dispose in bags
Protective equipment use sub-score (items = 8)
Disposable mask

Respirator with fiter

Harness

Strong gloves

Goggles/glasses

Ear protection

Hard hat

Steel toe boots
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