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 Physicians do not receive formal environmental health training in medical schools. The objectives of this study 
were to provide health care providers with basic environmental medicine training to better advise, treat or refer 
patients in the community and to observe any differences in the environmental medicine learning gains pre/post- 
test assessment. To rectify the problem of the lack of physicians’ training related to environmental hazards, we 
conducted an environmental health workshop which targeted physicians living near Health Zone 1, Superfund 
ash sites. Fifty health care providers from both St. Vincent Family Medicine and Department of Health, Duval 
County Health Department (DOH-Duval) participated in a pre-test survey before the training and a post-test 
survey following the training. We used a non-parametric Wilcoxon Signed-Rank test to compare pre- and post- 
knowledge of training participants. At the 10% level of significance, the number of incorrect answers significantly 
declined in the post-training survey compared to the pre-training survey for all participants from both facilities 
combined (p=0.083). Site-specific analysis show, while a significant difference was found for participants from 
the St. Vincent’s site (p=0.084), the difference for participants from the DOH-Duval site was not significant (p = 
0.102), although the number of incorrect answers declined. The training resulted in learning gains for the 50 
participants and the evaluations were very positive with 100% of physicians recommending this training to other 
health care providers. Additionally, training participants gave a high mark for the environmental medicine pocket 
guide. In 2019, the ash sites are 90% remediated and cleanup is expected to be completed in 2022. There is still a 
need for additional training for physicians due to other active sites (i.e., Kerr-McGee) in the community. This 
study highlights the importance of providing environmental hazards training to physicians and the approach by 
which it could be delivered effectively. 
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INTRODUCTION 

While working with the community members living near 
the Jacksonville Superfund Ash Site, we became aware that 
residents’ questions and concerns related to environmental 
and occupational hazards were not being addressed by their 
primary caregivers. The gap in physicians’ environmental 
health training initiated the development of this training 
workshop to include resources for continuing education and 
some free resources. We were unable to find in the literature a 
similar environmental medicine workshop for physicians 
which measured the effectiveness through learning gains and 
evaluation of environmental hazards training. 

The environmental medicine training workshop was 
developed under the grant from United States, Department of 
Health and Human Services, Agency for Toxic Substances 
Disease Registry (U.S., D.H.H.S., A.T.S.D.R.) titled Racial and 
Ethnic Environmental Approaches to Community Health 
(REEACH) Project, in partnership with Florida A&M University 
(FAMU) and the DOH-Duval. The training goals were to 
enhance knowledge of environmental contaminants, to 
evaluate patients with an exposure history form, and to 
recognize environmental-related diseases.  

Demographics of Health Zone 1 

It has been well documented that the urban core in Health 
Zone 1 of Jacksonville has experienced disparities in the 
African American Community related to environmental justice 
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issues such as poverty, dilapidated housing, stressors, mistrust 
related to the cleanup of the Superfund ash sites (Becker et al. 
2019). The population is currently 113,249 for Health Zone 1 
(United Zip Codes, 2021). Health zone 1 includes zip codes 
32202, 32204, 32206, 32208, 32209 and 32254 and experienced 
disparities related to environmental justice concerns with 68% 
of Health Zone 1 being African American (United Zip Codes, 
2021). Seventy three percent of the properties are built pre-
1978 (United States Census, Duval County Health Department, 
2000), which increased risk of exposure to lead in paint. 
Children make up a sizable portion of the population with 12.8 
% children < than 9 years old and 7 % < than 5 years old (United 
States Census for Duval County, 2000). In addition, 43% of the 
children live in poverty (Bureau of Labor Statistics, 2009; 
United States Census for Duval County, 2000). 

Jacksonville Ash Site and Contaminants 

The Jacksonville Ash Superfund Sites include the Forest 
Street Incinerator, with 370-acres including mixed 
residential/commercial McCoy Creek north, single-family 
homes south, and commercial and industrial business west. 
The contaminants for Forest Street Incinerator are 
contaminated with lead, arsenic, polychlorinated 
dibenzofurans (PCBs), chlorinated dibenzo-dioxin (dioxins), 
polycyclic aromatic hydrocarbons (PAHs). The 5th & 
Cleveland Incinerator is contaminated with arsenic, lead, 
polycyclic aromatic hydrocarbons (PAHs), polychlorinated 
dibenzofurans (PCBs) and chlorinated dibenzo-dioxin 
(dioxins) with 520-acres inclusive of single-family homes, 
multi-family apartments and four schools, and Emmet Reed 
Community Center, Emmet Reed Park. Lonnie C. Miller, Sr. 
Park is contaminated with copper lead, arsenic, chlorinated 
dibenzo-dioxin (dioxins), polycyclic aromatic hydrocarbons 
PAHs, polychlorinated dibenzofurans PCBs with 250-acres 
inclusive of single-family homes to north, south, and east, 
commercial businesses to the west, and the Ribault River are 
located east of the park (United States Environmental 
Protection Agency (U.S., EPA), Jacksonville Ash Site, 2019). 
Brown’s Dump is contaminated with arsenic, lead, copper, 
polycyclic aromatic hydrocarbons (PCBs), chlorinated 
dibenzo-dioxin (dioxins). 

Physician’s Knowledge of Environmental Health 

In a survey of medical academic deans, 73% indicated that 
physicians will acquire environmental health knowledge 
through training or continuing education after medical school 
(Graber et al., 1995). A perinatal survey found that 57.6% 
needed additional training in environmental health (Cecile et 
al., 2016). A Georgia pediatric study concluded that 53.5% 
reported patients seriously affected by environmental 
exposures with just 20 percent having received training in 
environmental health (Kilpatrick et al., 2002). A survey in 
Texas reported 86% of family physicians had no environmental 
health training and almost 92% wanted to learn more about 
environmental health hazards (Hamilton et al., 2005). 
Environmental health problems often have symptoms of 
common medical conditions (e.g., headache, stomach 
problems, asthma, rashes, lack of concentration, spontaneous 
abortions) (Wigle, 2000). There have also been delays in 
asthma diagnosis averaging 4.9 years (Poonai et al., 2005) and 

only 14% of patients with adult-onset asthma had their 
occupation recorded (Walters et al., 2012). 

Physicians have a low self-knowledge related to questions 
from patients related to ground water contamination, 
polychlorinated biphenyls, lead, mercury, radon, cadmium, 
and pesticides (Sanborn and Scott, 1998). In another survey, 
the most frequent patient questions report in previous year by 
physicians were sunlight (88%), food additives (71%), radiation 
(67%), lead (52%), electromagnetic fields (40%), home 
pesticides (38%), groundwater contamination (35%) and 
occupational hazards (34%) (Seaborn and Scott, 1998). In 
addition, pediatricians reported high confidence with lead 
exposure but a low confidence with pesticide, mercury, and 
mold (Trasande et al., 2006).  

Basic skills for collecting exposure history and risks 
associated with environmental disease are important (Pope 
and Rall, 1995). In a survey conducted in Canada, 92% of 
respondents believed that taking an environmental survey 
history was important, only 18.1% had specific training and 
48.4% felt that taking an exposure history took too much time 
(Sanborn et al., 2019). In addition, 77% of respondents 
suspected that some cases had an environmental origin 
(Zachek et al., 2015) but were inconsistent in taking a history. 
It is critical to organize the exposure history by the possible 
source or setting by using the areas of possible exposures such 
as community, home, hobbies, occupation, personal habits, 
diet and drugs (Marshall et al., 2002). The objectives of this 
study are twofold, first, to provide health care providers with 
basic environmental medicine training to better advise, treat 
or refer patients in the community; and second, to observe any 
differences in the environmental medicine learning gain 
pre/post- test assessment. 

METHODS 

The environmental medicine training program for medical 
professionals was organized in four modules that included 
information related to: 1) knowledge of ash sites U.S., EPA, 
Cleanup activities, 2021). 2) basics of toxicology and routes of 
exposure (U.S. D.H.H.S., A.T.S.D.R, Basic Toxicology, 2015; 
U.S. D.H.H.S., A.T.S.D.R, Routes of Exposure, 2015), 3) risk 
assessment (U.S. D.H.H.S., A.T.S.D.R, Risk Assessment, 2015). 
and 4) environmental toxicants of concern (U.S. D.H.H.S., 
A.T.S.D.R, Survey of Toxic Substances 2015). 

All priority health care providers serving residents living in 
neighborhoods near the City ash sites were contacted for 
recruitment to the environmental medicine Training. Training 
Sessions were conducted at DOH Duval primary care providers 
with 22 completing the program. In addition, St. Vincent’s 
Family Medicine Program (28 residents and faculty) completed 
the 2-hour training. A pre-test and a posttest were conducted 
to gauge learning gains.  

The pre-and post-assessment questionnaire consisted of 
14 items including multiple choice and true and false 
questions. The difference between pre- and post-test 
measurements for incorrect answers were calculated by item 
(each question separately). The values for these differences 
were ranked from largest to smallest. To test the hypothesis 
that there is no difference in the median number of incorrect 
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answers between the pre- and post-assessment questions, we 
used the Wilcoxon Signed-Rank test for paired observations. 
The Signed Rank test is a non-parametric procedure that does 
not require any distributional assumptions to be statistically 
robust. It is comparable to the paired-sample t-test when these 
distributional assumptions can be made. Our analysis was 
conducted using SAS version 9.4. 

RESULTS 

Based on the pre-/post-test, there was a learning gain 
computed by subtracting post assessment score from the pre-
assessment score for each question or item for the 50 
participants. Our findings show the number of incorrect 
answers declined in the post assessment phase in 12 out of 14 
questions (Table 1). 

For the questions related to the knowledge of ash sites, 
questions 1, 2 and 10 included a (+11), (+1) and (+7) decrease 
in incorrect answers based on the pre-/post-test related to the 
knowledge of the ash sites, contamination of the ash sites and 
most concerning toxicants of ash sites respectively (Table 1). 
In the area of basics of toxicology, question 4 and 5 had an 
increase in the number of incorrect answers based on the pre-
/post-test for type of toxicant (-9) and factors of toxicity (-4), 
and there was a decrease of incorrect answers based on the pre-
/post-test related to the question 3 define toxicology (+7) 
(Table 1). The highest decrease in incorrect answers based on 
the pre-/post-test was observed for questions 8 and 9 for the 
risk assessment process (+17) followed by effective history 
form/questionnaire (+16). In the area of environmental toxicant 
of concern pertaining to question 12, 13 and 14, there was a 
decrease in incorrect answers based on the pre-/post-test for 
main exposure route for arsenic (+9), chelation treatment 
(+12) and PAHs direct biological measurement (+12), and 
inhalation as a primary route of exposure (+2) (Table 1). No 
incorrect answers were reported in the post-assessment phase 
for question 1, 6, 7 on post-test for knowledge of 
contamination sites, routes of exposure, and the question 
“what is a chronic exposure?”. 

Under the null hypothesis, for a two-sided test, the 
computed Wilcoxon Signed-Rank test is equal to 1.7318, which 
represents a p-value of 0.083 (Figure 1). In our preliminary 

study, we find that a p-value of 0.083 is indicative of a 
significant effect of our training that warrants further study by 
increasing the number of sites and participants. At the 10% 
level of significance (α= 0.10), we can conclude that there is a 
statistically significant difference between the pre-and post-
test measurements per item for the 50 participants. Our results 
demonstrate that the training has improved the knowledge 
and understanding of the questions among the participants 
and there were less incorrect answers after the training. 
 

We also analyzed the data separately for each site. For the 
St Vincent site, we got similar results. The training has 
improved participant’s knowledge significantly. At α=0.10, 
there is a statistically significant difference (p=0.084) between 
the pre-and post-test results in each study site Distribution of 
Wilcoxon Signed-Rank test for St Vincent site (Figure 2). 

For participants in the DOH-Duval site, although the 
number of incorrect answers has declined, the difference is not 
significant (p = 0.102) (Figure 3). 

Training evaluations were very positive with 100% of 
physicians recommending the environmental medicine 
training to other health care providers. In addition, the health 
care providers were very complementary of provided 
handouts, especially the DOH-Duval developed environmental 
medicine pocket guide. The DOH-Duval held several 
Environmental Medicine workshops for local health care 
providers who highly praised the usefulness of the presented 
information and its applicability to their practices. 

DISCUSSION 

The purpose of the study was to conduct an environmental 
medicine workshop for health care providers to better answer 
environmental concerns for their patients. This training was 
developed to provide training related to contaminants in the 
ash site. We also wanted to provide information related to 
organizations which offer free training and continuing 
education available from the Wisconsin Environmental Health 
Network and the Pediatric Environmental Health Specialty 
Units. We found significant learning gains for both sites 
combined and for St. Vincent site.  

Table 1. Pre and post questions answered incorrectly with difference and rank for each question 

 Question Subject Areas Pre Post Difference Rank 
1. Knowledge of contamination sites 11 0 +11 4 
2. Contamination of concern in ash sites 33 32 +1 9 
3. Define toxicology 11 4 +7 6 
4. Type of Toxicant 5 14 -9 11 
5. Factors of toxicity 0 4 -4 10 
6. Routes of exposure 4 0 +4 7 
7. What is a chronic exposure? 4 0 +4 7 
8. Recognizing risk assessment process 37 20 +17 1 
9. Effective history form/questionnaire 20 4 +16 2 
10. Most concerning toxicants in ash sites 35 28 +7 6 
11. Is inhalation primary route of exposure? 7 5 +2 8 
12. Main exposure route for arsenic 10 1 +9 5 
13. Chelation treatment 22 10 +12 3 
14. PAHs direct biologic measurement 17 5 +12 3 
 Total Incorrect Answers 216 127 +88  
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Figure 1. Both St. Vincent and Duval County Health Department distribution of Wilcoxon Scores for incorrect answers (50 
participants) 

 
Figure 2. St. Vincent distribution for Wilcoxon Scores for incorrect answers (28 participants) 
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The Environmental Medicine Pocket Guide was developed 
by the DOH- Duval with funding from the REEACH. It was 
designed for health care professionals assisting communities 
impacted by environmental contamination associated with the 
ash sites. This environmental medicine pocket guide provided 
a handy reference containing information on how to prevent, 
recognize, treat, and reduce the impact and health effects of 
environmental contaminants in the community. In addition, it 
contains exposure history, symptoms cross-reference and 
environmental hazards with case studies with resources. 

Continuing Education and Training Resources 

Physicians can also seek training opportunities from 
Wisconsin Environmental Health Network and the Pediatric 
Environmental Health Specialty Units with consultation 
services (U.S. D.H.H.S., A.T.S.D.R U.S. D.H.H.S., A.T.S.D.R.) 
providing information and consultation contained in the 
information below with links in the references. 

The Wisconsin Environmental Health Network was created 
in 2004 to provide access to Web-based resources and 
materials, offering regional conferences, issuing monthly 
emails related to environmental health issues to support 
physicians to influence policy to protect public health and 
become a better communicator (Vohmann and Meyer, 2006). 
In addition, the Pediatric Environmental Health Specialty 
Units was established by the U.S. D.H.H.S., A.T.S.D.R and 
includes 12 sites across the United States designed to diagnose 
and treat children with diseases linked to environmental 
exposure, reduce treats to exposure to environmental 
toxicants, to provide access to environmental medicine 

expertise, to improve health prevention (Landrigan et al., 
2007). Environmental health training needs to be integrated in 
physician training (Sanborn et al., 2019) and it can be 
integrated in current training (Gehle et al., 2011). Pediatricians 
can reduce children’s exposures and educate families but, 
more training in diseases of environmental origin is needed 
(Trasande et al., 2006; Williamson et al., 2017). The 
community sometimes seeks advice related to health 
conditions that they perceive is related to an environmental 
exposure. Conducting an occupational and environmental 
survey history is critical to evaluating environmental exposure 
related to health conditions. This will enable the physician to 
be an agent of change for community intervention one patient 
at a time. 

The United States Environmental Protection Agency (U.S. 
E.P.A.) Superfund Annual Report in 1998 discusses delivery of 
medical services through the U.S. Public Health Service to 
respond to community health concerns near Hazardous waste 
sites. There were 4 sites targeted in the communities, 
involving potential exposures to hazardous substances. This 
report focuses on building environmental health expertise 
through physician training and placement, medical testing 
related to the hazardous site, technical assistance and 
environmental health training and medical follow-up (U.S. 
E.P.A., 1998). In addition, U.S. D.H.H.S., A.T.S.D.R. provides 
environmental health continuing education with case studies 
available for health professionals in environmental medicine 
(U.S. D.H.H.S., A.T.S.D.R., 2020). 

In the future, we intend to update the environmental 
medicine training for both the ash and Kerr-McGee sites. The 

 
Figure 3. Duval County Health Department distribution of Wilcoxon Scores for incorrect answers (22 participants) 
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latter is a 31-acre site where a chemical plant manufactured 
fertilizer, pesticide and herbicide formulations and packaging, 
and stored these materials in health zone 1, zip code 32206.  

This training will include concepts of cultural humility and 
cultural competency. Mutual respect is very important with 
communities and individuals (Pew Health Professions 
Commission, 1995; Committee on the Future of Primary Care, 
1994; Tresolini, Pew-Fetzer Task Force, 1994; Accreditation 
Council for graduate Medical Education, 1995). African 
Americans and other ethnic minorities report less input in 
their care, reduced medical decisions resulting in 
dissatisfaction and may be attributed to patient and physician 
attitudes affecting the relationship (Cooper et. al., 2003). 
Physicians are unprepared to deal with socio-cultural issues 
including religious beliefs, mistrust of medical system, new 
immigrants, patient’s health care beliefs (Weissman et al., 
2005). Patients from diverse backgrounds are more likely to 
experience adverse health outcomes, low quality of care or feel 
dissatisfied with how they were treated (Ihara, 2004). There is 
a training need for special needs and vulnerabilities of African 
Americans (Yeager and Bauer, 2014). 

Limitations 

The survey questions were not included because the FL 
DOH-Duval County could not locate the survey materials but 
only provided the abbreviated topic of questions summarized 
from the original questions. In addition, FL DOH-Duval 
County did not have the physical copies of the evaluations and 
the summary included were from a REEACH Quarterly Report 
in 2012. We are cognizant of the fact that conventionally a 10% 
confidence level is not considered statistically significant in 
most situations. We used 0.10 level of significance because our 
sample size is not large and not representative. For a two-sided 
test we reported a p-value of 0.083. Our study is a preliminary 
one where we intend to recruit more participants and to have 
a more diverse and inclusive sample and to increase the 
number of sites in the future. 

CONCLUSION 

Although the ash sites are more than 90% remediated in 
2019 and expected to be completed in 2022, there is still a need 
for training and support of the community and of physicians. 
We intend to make this training accessible and updated as part 
of the continuing education efforts to address current and 
future contamination issues in Health Zone 1. We also intend 
to provide the Environmental Medicine pocket guide as a 
practical and useful resource. Furthermore, the cleanup of 
Kerr-McGee will begin in Spring 2021. In addition, we would 
like to include cultural competency in the updated 
environmental medicine workshop. 
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