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Background: Comprehensive screening mechanisms are critical and must be utilized in an 

appropriate fashion in populations with a presumed high prevalence of disease, requires low 

cost of screening, and available and effective treatment modalities. Alarmingly, racial and 

socioeconomic disparities in medical screening programs remain vast and ultimately contrib-

ute to poorer outcomes. Improving screening in areas of lower socioeconomic status extends 

a service to individuals who may have otherwise gone undiagnosed, in areas where disease is 

often diagnosed as late-stage disease, accompanied by comorbid conditions.

Methods: The authors coordinated and implemented three unique mobile health initiatives 

throughout underserved populations in metropolitan Atlanta. For each health initiative, a cor-

responding review of the English literature was performed using PubMed/MEDLINE. Special 

attention was paid to minority populations. Reference searches of the retrieved articles were 

performed manually to ensure that all available studies and data were reviewed.

Results: Mobile health screening was performed in three ways. The first focused on hyperten-

sion and asthma by screening individuals at a location commonly visited, ie, the grocery store. 

The second targeted obesity in underserved populations through a simple identification program 

that educated individuals on foods that are healthy and those that are not. This was performed 

in grocery stores, which we consider the “frontline” of nutrition-based decisions. Lastly, we 

developed an educational program targeting tobacco products, particularly e-cigarettes, which 

we implemented for adolescent populations through our metropolitan area.

Conclusion: Mobile screening is the first step in a facet of prevention that goes beyond tradi-

tional “in-office” screening. Targeting specific populations is of utmost importance, and engaging 

individuals at the community level can greatly improve the likelihood of success, particularly 

if the health care practitioners involved understand the cultural characteristics and customs of 

that population. Engaging health care practitioners in mobile screening represents a significant 

previously untapped resource that can increase screening throughput and greatly improve out-

comes for patients who would otherwise go with an undiagnosed disease process.

Keywords: mobile, health screenings, underserved, obesity, tobacco, food insecurity, disparity, 

e-cigarettes

Introduction
Modern advances in the medical field have exponentially increased the diagnostic 

abilities of medical practitioners over the past half century, while simultaneously 

decreasing the morbidity of what were once considered fatal diseases. Advances in 

medicine are also changing the way in which medicine is practiced, moving from a 

reactionary method of patient care toward a more preventive approach. Preserving 
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health prior to the onset of potentially avoidable medical ill-

ness is essential and critical in an effort to reduce morbidity 

and increase quality of life for patients.

In order to prevent disease, a comprehensive screening 

tool must be utilized. A tenet of effective screening is to 

employ a screening tool for detection of disease that has 

high prevalence. For this reason, we targeted three specific 

disease processes for which we could develop mobile screen-

ing programs, ie, hypertension, obesity, and tobacco use. 

Furthermore, a high racial disparity exists between African 

American and white populations, with respect to the afore-

mentioned disease processes.1–5

Our goals included the following: to extend the mobile 

service to individuals who would otherwise not receive 

general health screening, to educate individuals in the under-

served community, and take steps to eliminate the racial 

disparity that exists in underserved communities. We accom-

plished these initiatives through three activities, each with 

a unique goal, but with the underlying themes of education 

and prevention.

Materials and methods
The authors coordinated and implemented three unique 

mobile health initiatives in underserved populations in met-

ropolitan Atlanta. All of these screening events, although 

they may have entailed different disease processes, required 

similar steps to be successful. A general summary is included 

in Figure 1, which presents the steps needed to perform suc-

cessful health screening.

For each of the three health initiatives discussed in this 

manuscript, a corresponding review of the English literature 

was performed using PubMed/MEDLINE. Special attention 

was paid to minority populations. Keywords used included, 

but were not limited to, the following: “hypertension”, “obe-

sity”, “screening”, “tobacco”, “adolescent”, “e-cigarettes”, 

and “mobile”. Reference searches were performed manually 

for all retrieved articles to ensure that all available studies 

and data were reviewed. Each health screening initiative 

was first reviewed and approved by the Emory University 

Institutional Review Board.

Results
Mobile health screening
Our first mobile health screening initiative targeted hyper-

tension and asthma. With the help of a grocery store located 

in a high-density, underserved community of metropolitan 

Atlanta, we were able to organize a 2-hour event offering 

screening to customers in the store.

Individual stations were created, one with a sphygmo-

manometer, one with an asthma questionnaire, and one 

with a binocular eye examination machine. As individuals 

came into the store, they were asked if they would like to 

participate in a free health screening check. Family and 

friends were often present, allowing simultaneous shopping 

and screening. A physician was present at all times to super-

vise the screening process and to verify that the volunteers 

performed proper medical technique for each medical and 

health screening.

A healthy eating demonstration also attracted individuals 

to the stations. In this setting, the use of visual and olfactory 

stimulation was utilized as a tool to create interest on the 

part of the potential screening participants. A professional 

chef volunteered her time to demonstrate healthy cooking 

alternatives using fruit, vegetables, and other non-processed 

ingredients. The recipe was handed to the participants, giv-

ing them a quick, easy, and delicious meal that they could 

replicate at home.

As participants were screened, abnormal values were 

noted and the participant was told of the abnormal value. 

They were then referred to an income-based clinic, which 

provides medical services based on a sliding fee cost sched-

ule based on the individual’s income, for a comprehensive 

workup with medical management and long-term follow-up. 

Lastly, the participant was encouraged to see their primary 

care physician regularly for routine screening. If the partici-

pant did not have a primary care physician, they were again 

referred to a nearby income-based clinic. Throughout the 

process, the participant was able to obtain basic information 

on their health status, learn fundamental information about 

their disease process, and, if applicable, be supplied with 

information on resources for care in their community, and 

obtain a healthy snack in the process.

The nutrition Initiative
The Nutrition Initiative is a program implemented by the 

senior author, an otolaryngologist at our public metropolitan 

hospital system and founder of the HEALing Community 

Center. Our design was simple, ie, a sticker system indi-

cating preferred healthier food choices that an individual 

might purchase. The initial design was created employing 

three colors, similar to those at traffic lights. A green star 

represents food of the “best” nutritional quality, such as 

fresh fruit and vegetables. A yellow star represents food of 

“good” nutritional quality. A red star indicates products of 

“bad” nutritional quality that are harmful to one’s health 

and should be avoided, such as tobacco products. A sticker 
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Preliminary planning (3–6 months in advance depending on size of event)

1. Discuss and obtain approval from location to hold health screening

2. Select point person/chairman for health event

3. Select additional members to assist with planning and logistic execution of health event

4. Decide on a health area of focus (if applicable)

5. Discuss rules, requirements, and expectations of location, clients, and staff

6. Confirm date and potential “rain date” (ie, alternative date)

7. Designate a contact person

Health event development (2–3 months in advance depending on size of event)

1. Create publicity (if appropriate)

2. Create flyers/handouts (if appropriate)

3. Oversee equipment, location, operation

4. Organize volunteers/staff

1. Distribute flyers/handouts

1. Set up health stations
2. Have name tags for volunteers/staff

3. Sign in volunteers (name, email, mailing address, phone number)

4. Assign 1–2 people as “go to” people to troubleshoot during the event

6. Clean up location

5. Address issues that may arise during the event and document in order to make
    adjustments for future events

After the event

2. Ensure adequate equipment is in place and functional

3. Recruit additional volunteers/staff if needed

4. Plan refreshments for volunteers/staff

5. Prepare for set up and clean up

6. Develop a timeline to check status of health event

Pre-event (1–2 months in advance depending on size of event)

Day of event

a. News releases, posters, flyers, radio public service announcement spots

a. Attendee record forms

b. Permission slips (if appropriate)

c. Signs for health stations

d. Health referral information and forms

e. Transportation options for referrals

a. Check on participating service provider requirements

b. Ensure all equipment is in working order

c. Review logistical issues

Figure 1 steps for a successful health screening event.
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was placed next to the price label for each item so that it 

could be noticed easily. A large poster was then created 

that could quickly explain the idea of the sticker system at 

a glance, and was displayed near the entrance to the food 

section of the store. It is important to note that this system 

was designed to primarily focus on the positive food choices 

available for purchase.

Our f irst event was launched at a Walmart store 

 (Bentonville, AR) in an underserved, high-density area 

near downtown Atlanta. Nearly 50 volunteers, including 
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community members, physicians, and medical, dietetic, and 

undergraduate students, participated and labeled each food-

related aisle in the store in less than 3 hours. Tobacco products 

scattered throughout the store were also found and labeled red 

to indicate that they should be avoided. Data were collected 

to allow for evaluation and dissemination of our initiative 

and to monitor the effectiveness of the program.

The next goal was to increase awareness of the Nutri-

tion Initiative. To combat poor health in the community, we 

decided to target the parent-child unit. This endeavor would 

increase the pervasiveness of our message in the commu-

nity and improve the likelihood that could survive and this 

knowledge persist  through a generation of individuals in a 

family. The most effective approach to accomplish this was 

in the school setting, specifically at meetings of the Parent-

Teacher Association. Our aim here was to notify parents, 

teachers, and students of the sticker system, and to convey 

our ideas to children at a young age. At these events, health 

screenings for diabetes, hypertension, and other conditions 

were performed in conjunction with healthy cooking dem-

onstrations to illustrate that making small changes over time 

can improve one’s overall health.

As a second stage in the shelf-labeling program, we 

have developed an alternative system in conjunction with 

the Emory Urban Health Initiative community, and philan-

thropic organizations. A modification of this labeling system 

includes the development of a Food Oasis Program label. 

This current labeling system focuses only on positive food 

choices. A Food Oasis Program label is placed on the better 

and best food item choices, thereby drawing the attention 

of the shopper to those items as opposed to providing a 

showcase for poor choices.

Analyses of the effectiveness of these two versions of 

the labeling systems are currently in process, but the Nutri-

tion Initiative pilot program has been successful, and future 

additional labeling efforts will take place at supermarkets 

in high-density underserved areas throughout metropolitan 

Atlanta. As the Nutrition Initiative expands, and we are 

able to compile data, we anticipate that the sticker system 

will be further modified to continue improved identification 

of healthier food options and also to ensure lasting effects.

E-cigarettes and the asHEs curriculum
In an effort to reduce tobacco use in the adolescent popula-

tion, including smokeless tobacco in the form of electronic 

cigarettes, we created a curriculum to provide information to 

students and families in underserved areas of our community. 

In conjunction with the Rollins School of Public Health at 

Emory University, we created a pilot program called the 

Anti-Smoking Health Education Series (ASHES) curricu-

lum, consisting of six lessons, lasting 20–30 minutes each, 

intended for elementary school students aged 6–11 years. The 

goal was to institute a simple, reproducible, and sustainable 

learning program that would decrease tobacco use in the 

adolescent population.

The curriculum was worksheet-based and required 

only paper and pencil. In addition, the worksheets were 

easily transferable – in other words, no special training 

was necessary to teach the curriculum. The six lessons 

progressed through identification of tobacco products, 

the effects of tobacco, peer pressure, smoking and the 

environment, tobacco in the media, and ended with a 

smoking-free pledge. At the end of each lesson, a review 

activity re-engaged the participants and also assessed 

their knowledge of the lesson that had just been imparted 

to them. The assessments were twofold, ie, to recapitulate 

important terms and ideas and to create an objective data 

set so that the effectiveness of the curriculum could be 

measured.

After the session, the data from the activities was 

reviewed and demonstrated an overwhelmingly positive 

gain in the fund of knowledge by the participants. One 

hundred percent of the adolescent participants knew that 

cigarettes were addictive, 80% knew that nicotine was the 

addictive compound, 90% knew that cigarettes contained 

contaminants such as tar and ammonia, and 90% associated 

peer pressure with tobacco use. Reassuringly, 100% of the 

participants were confident that they knew three or more 

facts that they could discuss with family to help family 

members stop smoking.

During the presentations and discussions arising 

from these sessions, it was determined that there was a 

need to incorporate a discussion of the use of marijuana 

in the curriculum. These sessions became a safe place 

for elementary students to not only be educated on 

tobacco products but also share their personal experi-

ences. Consequently, an additional component of the 

curriculum following the same format is being created 

by the Morehouse Public Health Program focused on 

marijuana use and its effects. This collaborative effort 

between academic institutions demonstrates how health 

care practitioners can be effectively engaged in activities 

to greatly improve outcomes by working together in a 

collective fashion.
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1).  “Within the past 12 months we worried whether our
       food would run out before we got money to buy more”
       and

2).  “Within the past 12 months the food we bought just
       didn’t last and we didn’t have money to get more”.

Figure 2 Two-item food insecurity screen.
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Discussion
In order to be as effective as possible in our mobile health 

screening initiative, we targeted the most common disease 

processes in the general population and focused on condi-

tions that could be easily screened for in the community 

setting, such as hypertension, asthma, and obesity. We also 

targeted one of the most highly impactful determinants of 

health, ie, tobacco.

Mobile health screening
Key to performing community-based interventions such 

as mobile screenings is providing an environment where 

individuals are capable of having the screening performed 

in an easy and proficient fashion. It is critical to engage 

people in a physical area and in a manner where they can 

feel safe, their privacy will not be compromised, and in an 

environment where the screening can be repeated at any 

time. On occasion this requires modification of the location 

to provide the security required. One example of a location 

utilized by the authors of this paper that was modified to 

create the appropriate environment was a supermarket in 

an underserved region of our metropolitan area. This site 

is commonly used by the community and draws a high 

number of people.

Costs were kept to a minimum, with the goal of repro-

ducibility and transferability without the need for great 

expense. The supermarket provided basic materials including 

chairs and tables. The volunteers, who consisted of medi-

cal students and physicians, provided the necessary medi-

cal supplies. The overall cost to the team for this exercise 

was approximately $5, due primarily to the cost of developing 

flyers to advertise the event.

nutrition Initiative
The Nutrition Initiative was developed in an effort to encour-

age people to think about health in the broader sense. Health 

is intimately connected to social determinants. Social deter-

minants of health are the precursor social and economic 

factors that influence health and disease. This includes 

the conditions in which we live, work, and learn,6 and are 

effectively the root determinants of health and disease. The 

majority of chronic disease conditions are influenced by 

poor nutrition and a sedentary lifestyle.7–11 Therefore, use of 

a validated nutrition screening mechanism, such as a brief 

questionnaire (Figure 2)12 in a mobile setting is valuable in 

the prevention of disease. The Nutrition Initiative screens 

for signs of food insecurity in a mobile fashion in an effort 

to eliminate poor eating habits and promote healthy preven-

tative measures by making small and stepwise changes in 

the community. Our goal is to create a simple but effective 

way to identify healthy foods at supermarkets and grocery 

stores in underserved areas. Ideally, anyone who walks into 

a grocery store would be able to select a healthy item easily 

by looking at the labeling.

Screening initiatives can be implemented in several 

forms. Creativity is paramount in constructing situations 

that continually pique interest and engage individuals in 

topics that are important to their health. Nutrition is integral 

to good health, and a healthy diet portends less morbidity 

and mortality. Fortunately, American culture is becoming 

more and more health-conscious and, as a result, “fast food” 

corporations are moving toward healthier menu options. 

These corporations have drastically altered their marketing 

campaigns, and their message is slowly being disseminated 

throughout the community. Individual states are following 

suit, with 867 nutrition-based legislative bills introduced or 

enacted since 2011.13 Georgia ranks 14th among the states, 

with 17 acts of legislation to further cultivate constructive 

and progressive health and nutrition enterprises.13 Although 

government agencies are making strides toward healthy 

 eating habits, a significant education gap remains in the gen-

eral population that must be overcome with health initiatives 

such as the Nutrition Initiative.

E-cigarettes and the asHEs curriculum
The lack of information on the use of tobacco products led 

to the development of youth surveys to assess what future 

generations understood about the effects of use of tobacco 

products. As these screening surveys were being given to 

youth in community settings during screening events, it was 

identified that e-cigarette use was also becoming popular. 

E-cigarette use in the US adolescent population has increased 

nearly twofold over the past several years.14,15

Many trends and associations have been found after analyz-

ing demographic data of adolescent e-cigarette users. Of current 

e-cigarette users, 75.0% were traditional cigarette smokers.16 
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However, 9.2% were never traditional cigarette smokers, 

demonstrating that one in 10 e-cigarette smokers are not using 

e-cigarettes as an alternative or replacement for cigarettes; 

instead they are likely naïve to traditional cigarettes but are 

now addicted to their smokeless counterparts.

One of the more concerning aspects of e-cigarettes 

is the increasingly widespread use of advertisements. 

Historically, the paradigm of traditional cigarette advertise-

ments has changed immensely. Advertisements were pre-

dominantly found in magazines and newspapers, transitioned 

to television, and were ultimately banned by the Federal 

Communications Commission. Unfortunately, advertise-

ments for e-cigarettes remain unregulated. Companies such 

as The Neilsen Company (New York, NY), which tracks 

ratings for television programs and networks, estimates that 

youth exposure to television e-cigarette advertisements has 

increased 256.0% from 2011 to 2013.17 The four networks 

that advertise e-cigarettes most frequently, in descending 

order, are AMC (New York, NY), Country Music Television 

(Nashville, TN), Comedy Central (New York, NY), and 

WGN (Chicago, IL). Unfortunately, there appears to be no 

structured opposition to e-cigarette advertisements, as there 

is with advertisements for traditional tobacco products.

Ultimately, the increasing prevalence of e-cigarette 

use is concerning due to the possibility of harm caused by 

contaminants to users. There are multiple contaminants that 

are of concern, including polycyclic aromatic hydrocar-

bons,  tobacco-specific nitrosamines, and volatile organic 

compounds, all of which are found in traditional cigarettes, 

although they are found in much lower concentrations in 

e-cigarettes when compared with traditional cigarettes.18 

However, current comprehensive data on this subject remain 

controversial and minimal at best. After implementation of 

the ASHES curriculum, it is clear that adolescents respond 

to our educational intervention in the short term. However, 

a long-term decrease in the prevalence of use of tobacco, 

marijuana, and e-cigarette would be the true measure of 

effectiveness and will be measured in the future. Due to its 

reproducibility and low-cost, the ASHES curriculum can also 

be implemented easily in other underserved communities. In 

doing so, we can make efforts to prevent adolescent tobacco, 

marijuana, and e-cigarette use, and avoid the long-term 

morbid complications.

Conclusion
By extending mobile health screening programs into under-

served areas, we have provided a much needed service to 

populations that often harbor significant undiagnosed or 

under diagnosed disease burden. Many chronic disease 

processes can be appropriately identified, and individuals 

can then be directed to treatment facilities that can manage 

these conditions in the long-term setting. In doing so, we 

avoid delayed diagnoses, and may then decrease costs to both 

individual patients and society.

Mobile screening can be the first preventative step 

toward avoiding complicated sequelae or morbidities 

associated with late-stage disease. To increase effective-

ness, it is important to ensure a close association with the 

target population by understanding tendencies, cultural 

characteristics, and the likelihood of a positive response 

to screening initiatives. Medical practitioners who work 

in areas that serve the target population can achieve this 

best. Practitioners who are established in the community in 

which they are screening can reach patients in a setting that 

is comfortable for both the practitioner and patient, which 

will facilitate effective screening and engage the patient 

in unique methods and opportunities to manage important 

aspects of their lives.

Increasing involvement on the part of practitioners, 

including primary care physicians, subspecialty physicians, 

dentists, and advanced practice providers, can increase the 

volume of patients screened, which will ultimately improve 

the ability of such a mobile screening program to identify 

patients harboring the disease being screened for. Engag-

ing medical practitioners in mobile screening programs is 

critical, as they represent a previously untapped resource 

of power that can greatly improve prevention, particularly 

in underserved populations. In the USA, we spend nearly 

$3 trillion on health care expenses, but our health care out-

comes are not equivalent to our exorbitant expenses.19 An 

increased focus on prevention and increasing involvement 

of medical care practitioners in mobile screening programs 

may improve this worrisome trend.
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