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1. Introduction
Community health programs are a method of health awareness used by physicians and other healthcare providers in the community to ensure their local population is well-educated on several preventative diseases and that the population can have awareness to change their lifestyles and improve their health accordingly. These health fairs can often offer testing and examinations that are involved in preventative care such as skin consultations, blood pressure and cholesterol checks, mental health screenings, etc. Although community health fairs seem like an effective tool for the local population, there is not much statistical analysis to show that a patient’s health outcomes actively improve as a result of these events1. The purpose of the study is to determine if educational resources that are distributed at community health fairs can prevent the risk factors for metabolic syndrome or reverse the severity of the risk factors, depending on the patient’s initial health status2. To measure this, the research team will be assembling quantative health data generated from health visits on patients monthly for a total of four months. The study will collect baseline data from the patient, then every single time at the check-ups, and compare how the variables change overtime. This data will include height, weight, waist-to-hip ratio, blood pressure, cholesterol data, and blood sugar. These measurements were recorded in REDcap database, and will be used by the clinical research team to compare participants health results over the course of four months. The purpose of this paper is to explore the building of the database in REDcap and the benefits and challenges the research team had faced when assembling the database. 
2. Methods
To build a database for our clinical trial, we utilized REDcap to collect database and to contact our clinicians. Our first instrument, or form for the clinician to fil out was a Demographics form. There were many parts to this form that we had to create. Firstly, we had to have the clinicians enter their email addresses so a line of communication could open up if there was missing, confusing, or erroneous data. Afterwards, there was a part where the patient can sign a consent form participating in the clinical trial. From there, the clinician had to enter the patient’s name, date of birth, gender, ethnicity, race, medical history, and medications (Figure 1). The clinician had to select location and insurance through a drop-down option, which made it easier than typing the information manually because they were able to choose from a few options. Age was a calculated field, where the formula was the current date subtracted by their date of birth. We had a few check-box fields, where the clinician could check off all of the patients’ personal and family history medical conditions (Figure 2). Lifestyle information, such as whether the patient smokes, drinks, or uses recreational drugs, were programmed as radio buttons where the patient had the option to select never, socially (once a week), or regularly (more than once a week). 
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Figure 1: Drop down options for Location and Race in Demographics Instrument
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Figure 2: Family Medical History and Lifestyle Options in Demographics Instrument
	Our second instrument was the health visits instrument. This instrument was repeated 4 times in our longitudinal study, as the clinician had to monitor their patients’ health data once every 4 months. The clinician had to fill in the date and time of every visit. There were baseline measurements that the clinician had to measure themselves, along with laboratory data they needed to enter once they got those results back. The baseline measurements included height (in inches), weight (in pounds), hip circumference(in inches), waist circumference (in inches),, systolic blood pressure, and diastolic blood pressure (in mmHg). Two calculated fields from these measurements were BMI and Waist to Hip Ratio, which were automatically calculated from the fields the clinician measured out (Figure 3). The laboratory data included Total Cholesterol (mg/dL), HDL Cholesterol (mg/dL), LDL cholesterol (mg/dL), Triglycerides (mg/dL), and fasting blood glucose (mg/dL) (see Figure 4). The clinician had to specify whether the patient was truly fasting or not so that the research team knows these laboratory results are truly accurate to the patient’s health. The clinician was required to fill in all of these values so that there is no missing data, and laboratory data had to be entered in with one decimal place, as laboratory data is never measured in integers. 
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Figure 3: Measured Data by Clinician with Calculated Fields in Health Visit Instrument
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Figure 4: Laboratory Data in Health Visit Instrument
	The final instrument that clinicians had to fill our after every health visit, with the exception of the baseline health visit, was the adverse events page. In this case, the clinician had to select any adverse symptoms the patient might be feeling throughout the clinical trial and document it accordingly. There is also an option to select “None” if the patient has no adverse events, and a space for the clinician to write more details or other adverse events not included in the checkboxes to further specify the condition of the patient (see Figure 5). 
	Once the clinician was finished filling out all these instruments, repeating the health visits and adverse event pages again over the course of four months, all of the data needed for the clinician trial would be successfully collected and stored in the database. From there, the research team and clinicians would have to communicate back and forth to ensure that all data is correct and nothing needs to be changed or fixed. With that, the data management team could finally clean the data and prepare it for analysis. 
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Figure 5: The Adverse Event Instrument
3. Results
The survey was distributed to about 5 different clinicians who had to place in their patient demographic information and information about health visits in order to test to efficacy of my survey data import tool. The success of the tool created was that all five clinicians were able to enter in their data. However, there were definitely a few challenges that arose in this process. The survey was not properly queued, meaning that most clinicians were not able to go past the first health visit when entering their survey. This meant that the survey tool had to be properly adjusted so that the clinicians were able to navigate their way through all the health visits and adverse event pages successfully- which meant all the clinicians who attempted to enter in the data but could not get past the first health visit had to reenter all of their data. If the clinician wanted to get back to the study later, REDcap automatically assigned them a return code, accessible by both the clinician and the main administrator, to further enter in the data. 
Another challenge faced in the survey distribution tool was the clinicians informing the research team that entering all of the laboratory values as float values instead of integers (For example, 32.0 instead of 32) was very time consuming, especially when a warning would be issued whenever they entered an integer instead. The research team thought it would be best to adjust these values so that the clinician had more flexibility in entering integers or float values, whichever was preferable to them. There was a lot of effective communication between the research team and the clinical team, which allowed for the appropriate changes to the survey data import tool to take place. 
4. Analysis
There were several ways the research team had to work to come up with solutions to the problems with the database they were experiencing. The most important way to come up with solutions was for the research team to create mock data and go through the data entry process in order to figure out all the faults with the entry process. This is where we discovered that the clinical team was not able to get past the “Health Visit 1” instrument when there were still 2 more visits and adverse events they had to document. For this problem, the research team adjusted the queue so it all fits properly. 
When taking the survey, the research team also made a few adjustments to the data entering itself. For example, the adverse events page was, at first, a drop-down box of symptoms the doctor could select. This prevented the doctor from selecting multiple adverse events the patient was experiencing. To remedy this situation, the symptoms list was turned into checkboxes, so that the doctor can select multiple symptoms instead of just one. All in all, it is crucial for the research team to enter in data and go through extensive beta testing before rolling out the data collection tools officially to the clinicians in the clinical trial, so that all the faults and adjustments can be made prior to the data collection process. 
5. Discussion
This REDcap data collection tool was designed to obtain data over a patient’s health information over the course of three months to see if health materials distributed at community centers would have affect on the risk of metabolic syndrome in the general population. There is a demographics page, which will hold the private patient information that identifies that patient and their medical history, the health visits page in which we actually obtain the data for the study, and the adverse event page, which informs the doctor of any side effects they may be experiencing as the patient attempts to change their lifestyle according to the health materials distributed in the study. All in all, while there were minor adjustments to be made in the project, it was overall pretty successful and generated good data to utilize in further analysis in the clinical trial’s purpose.
6. The attached data excel spreadsheet displays the data that was successfully entered in the database after the correct adjustments were made to the system. For the most part, most of the data was correctly entered and will be utilized for analysis. When the tool was not created to be properly queued, all the data after Health Visit 1 was not able to be entered into the system. However, after fixing the queue and asking the clinical team to renter their data, it was able to come pretty smoothly into the system. This meant that some people had to start over in order to get the proper data into the database. Other than that fault, most of the data collection process went smoothly. Queries had to be sent out to those doctors who were missing some data points, but the tool does not let the clinicians proceed without entering required data values, which prevented missing data in the system database.
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