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	Introduction:

Mold is a group of fungi commonly found on biological or wet materials. There are thousands of species of mold which are adapted to various environments.  Most molds occur naturally outdoors but may become an issue indoors if there are moist conditions such as after a flood or leak.  This is especially a concern in flood-prone areas, where wet indoor areas must be remediated immediately to prevent mold growth.  Many studies have associated indoor mold contamination with an increased risk of asthma and respiratory illness (Sinclair et. al., 2018).  A study performed in Manitoba, Canada showed a significant association between a common indoor mold species, Cladosporium, and children’s asthma in combination with persistent colds (Polyzoi et. al., 2015).
At Old Dominion University (ODU), the office of Environmental Health & Safety (EH&S) administers the Mold Management Plan to ensure that indoor air quality is safe for staff and students on campus.  Everett Jones et. al. (2015) suggest that strong indoor air quality policies and practices result in healthier indoor school environments and improved student and staff performance.  All reports of indoor air quality concerns at ODU are sent to the EH&S Office for investigation.  Upon visual inspection of the reported area, temperature and humidity readings are acquired.  If mold is found, or if conditions are conducive to mold growth, further action may be performed.  This includes air sampling for mold, cleaning, and possibly relocation of staff or students.
For this study, reports of mold made by students, staff, and faculty on ODU’s Norfolk campus were analyzed for association to reported health issues.  This type of study has never been performed to assess the mold management program at ODU.  The research question described in this study is: Is mold exposure related to reported health issues from students, faculty, and staff on ODU’s Norfolk campus? The purpose of this research is to determine if indoor mold is related to reports of sickness by students, faculty, and staff of ODU’s Norfolk campus.


	Innovation:

This data will be used to help the EH&S office at ODU determine if the mold management program is sufficient or if additional actions need to be taken to ensure that students and staff are safe from the effects of indoor mold contamination. Additional actions may include HVAC servicing/replacement, additional indoor air quality assessment, more proactive evaluations of mold in affected buildings, etc. This study may contribute to analyses of the association between mold exposure and health issues, which continue to be studied.


	Approach/Research Strategy:

This research is a retrospective case-control study that will analyze secondary data composed of a sample population of Old Dominion University students, faculty, and staff who have self-reported indoor air quality concerns to the EH&S office.  Inclusion criteria include, the report must have been made between January 2015 and December 2019, the report must include a location on the Norfolk campus, and finally the report must include suspected mold.  Exclusion criteria includes reports made by students, faculty, and staff at locations other than the Norfolk campus, and reports that include health concerns other than mold exposure (e.g., asbestos, lead, etc.). 
In order to acquire a large sample size, all reports of indoor air quality assessments due to suspected mold that were documented between January 2015 and December 2019 were sampled in this research.  Assessments are documented as Microsoft Word reports that detail self-reported indoor air quality concerns from ODU students, faculty, and staff.  For this case-control study, cases will be those individuals who reported health concerns due to suspected mold in their workspace or living space.  Controls are those individuals who did not report health concerns, but suspected mold in their workspace or living space. 
Data collection will involve the use of secondary data.  Data sources are in the form of electronic Microsoft Word documents kept on file in the EH&S office at ODU.  Additional data will be collected from laboratory records of mold samples kept on file electronically in the EH&S file directory. Data collection will involve review of each report created and production of an Excel spreadsheet noting the following details:  date, location, contact person, type of complaint, findings, mold species (if tested), and action taken. For this research, the exposure is mold and the outcomes are health issues, such as sneezing, coughing, allergies, asthma, and respiratory or sinus infections.  Data collection will be used to determine how many individuals reported indoor air quality concerns due to suspected mold, and out of those individuals how many reported health issues due to suspected mold exposure.  Results will then be analyzed to determine how many reports resulted in finding mold in the location.  Demographic information will include the location and whether the contact person was a student, faculty, or staff member.  Other factors that will be analyzed as part of this research include the type of mold species found, seasonal trends, occurrence of relocation due to mold, and location/building trends.  A limitation of this study is that it is retrospective, and therefore based on the quality of data taken at the time that mold was reported to the EH&S Office.  Therefore, it is possible that some cases of reported sickness due to mold may not be captured.
One-way frequencies will be used to analyze each variable in the dataset, including complaint, finding, contact type, location, mold type, and action.  There are no continuous variables included in the research.  Binary Logistic Regression will be used to correlate the variable “Complaint” (reported illness) to the variable “Finding” (if mold was found).  All analyses will be performed using SAS Studio Version 3.8.
The study sample consists of 93 reports of mold made between January 1, 2015 and December 31, 2019.  One-way frequency results for each variable are included in Appendix: Table 1.  Sample population consisted of 52% cases (reported illness) and 48% controls (did not report illness).  Mold was found in 29% of reports of suspected mold and no mold was found in 71% of reports of suspected mold.  Whitehurst Hall was found to have the most positive identification of mold cases with 26% and Powhatan Hall had the second most findings of mold with 14%.  Most reports were made by staff at 51%, followed by students with 46%.  The most found species of mold was Aspergillus/Penicillium which was identified in 17% of reports.  In 71% of reports, no action was taken. Personnel or students were relocated in 6% of cases, and in 23% of cases thorough cleaning of the location was performed (Appendix: Table 1).  A 2x2 table of results is shown in Appendix: Table 2.  A Binary Logistic Regression was performed to analyze the correlation between reported sickness and the presence of mold.  The odds ratio is estimated to be 1.2 with a 95% confidence interval of 0.51 to 3.07.
There is no statistical evidence that there is a correlation between reported illness and mold in reports made by students, faculty, and staff on ODU’s Norfolk Campus.  There is 95% confidence that the odds ratio falls between 0.51 and 3.07. Since this includes 1, there is no statistical significance.  
	Observation of the data showed that most reports of sickness as well as identified mold were made in the fall months.  Therefore, seasonal allergies may be a confounding factor in this study.  Other conclusions made by this research are:  Whitehurst Hall had the highest incidence of mold findings between 2014 and 2019, Aspergillus/Penicillium is the most common mold species found by laboratory analysis during this time frame, and no additional action was required for 71% of reports made to the Environmental Health & Safety Office. 
This data will be used to make recommendations to improve ODU’s mold management program, including proactive actions in locations prone to mold growth.  Annual data will continue to be documented and analyzed for emerging trends.
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	Appendix:
	Table 1:  One-Way Frequency Results

	
	Frequency
	Percent (%)

	COMPLAINT

	Sick
	48
	52

	Not Sick
	45
	48

	FINDING

	Mold Found
	27
	29

	No Mold Found
	66
	71

	LOCATION

	Health Sciences
	4
	4

	Perry Library
	5
	5

	Powhatan Hall
	13
	14

	Rollins Hall
	5
	5

	Spong Hall
	4
	4

	Whitehurst Hall
	24
	26

	Other (≤3 reports)
	38
	41

	CONTACT TYPE

	Student
	43
	46

	Staff
	47
	51

	Faculty
	3
	3

	MOLD TYPE*

	Aspergillus/Penicillium
	16
	17

	Cladisporium
	4
	4

	Trichoderma
	1
	1

	Other
	1
	1

	Not tested
	5
	5

	ACTION TAKEN

	Relocation
	6
	6

	Cleaning/ Item Removal
	21
	23

	None
	66
	71



	Table 2:  2 x 2 Table

	
	MOLD
	NO MOLD

	CASES
	31%
	69%

	CONTROLS
	27%
	73%
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