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Abstract 
 
 

From 2009-2013, colorectal cancer (CRC) had the fourth highest incidence and mortality 
of any cancer in the United States among all races and genders (including skin cancer). Although 
still high, the rates of colorectal cancer in the United States have significantly decreased since 
the advent of colorectal cancer screening. Despite the improvement of incidence and mortality 
of colorectal cancer screening there still is a significant amount of people who contract this 
cancer every year. One reason for this is that barriers still stand between patients and CRC 
screening. The goal of this study is to determine the major barriers to CRC screening in 
Livingston County so that the doctors and hospital in Livingston County will be better able to 
target and eliminate these barriers. This is a pilot descriptive study that was distributed via a 
survey at primary care physicians’ offices in Pontiac, Illinois. The survey was handed out to 
patients between age 50-75 who qualify for screening colonoscopy under U.S. Preventive 
Services Task force guidelines. The survey will quantify the percentage of those not undergoing 
colonoscopies and then categorize their reasons for not undergoing CRC screening. From the 55 
patients, there were no statistically significant associations between having completed a home 
stool occult blood test and age (p=0.175), gender (p=0.421), health insurance status (p=1), 
education (p=0.482), and salary (p=1). Of the 20% who reported that they had done home stool 
kit testing for blood, only 36% had done the stool test within the last year.  Of the 55 patients, 
56% reported that they had undergone a colonoscopy before, 41% reported they had not, and 
3% reported they didn’t know. There was a statistically significant correlation between level of 
education and having undergone a colonoscopy (p=0.023), which showed that people with 
higher education were more likely to have undergone a colonoscopy. There were no other 
statistically significant associations between having undergone a colonoscopy or sigmoidoscopy 
and age (p=0.156), gender (p=0.473), health insurance status (p=0.432), and salary (p=0.474). 
74% of the reported barriers were due to Attitudes and Beliefs about CRC screening. We 
determined that education level is a major barrier to CRC screening in Livingston County. Other 
demographic characteristics like income level, gender, and health insurance status and salary 
do not have a significant effect on CRC screening in our population. 
 
Introduction 
 

From 2009-2013, colorectal cancer (CRC) had the fourth highest incidence of any cancer 
in the United States among all races and genders. It also had the fourth highest mortality rate 
among all races and genders (1). Although still high, the rates of colorectal cancer in the United 
States have significantly decreased since the advent of colorectal cancer screening (2,3). From 
1999 to 2013 the incidence of colorectal cancer has decreased from 56.4 people per 100,000 to 
38.4 per 100,000 (1). The mortality due to colorectal cancer has also decreased from 20.9 per 



100,000 in 1999 to 14.5 per 100,000 in 2013 (1).  In 2016, an estimated 134,000 people will be 
diagnosed with colorectal cancer and around 49,000 will die from it (4,5).  

 
Despite the improvement of incidence and mortality of colorectal cancer screening 

there still is a significant amount of people who contract this cancer every year. One reason for 
this is that barriers still stand between patients and colorectal cancer screening (6, 7, 8, and 9). 
In particular, there are unique barriers and patient perspectives on colorectal cancer screening 
in rural populations. For example, the distance to access of screening procedures can be much 
more than in urban or suburban areas (10). Factors such as this, and more, have led to a 
discrepancy between rates of undergoing CRC screening procedures between urban and rural 
populations (11).  

 
Furthermore, endoscopic procedures play a critical role in the financial stability of 

Critical Access Hospitals in rural America. This survey seeks to find descriptive information 
about the barriers to CRC screening in Livingston County, Illinois so as to understand how these 
barriers can best be addressed by rural primary care physicians and Critical Access Hospital 
administration. The goal of this study is to provide information that will help to target and take 
down barriers to CRC screening in the future in order to decrease the incidence of colorectal 
cancer as well as to increase the use of the services provided by Critical Access Hospitals.  
 
Methods 
 

This is a pilot descriptive study that was distributed via a survey at primary care 
physician’s offices in Pontiac, Illinois. This survey was adapted from the Center for Disease 
Control’s Behavioral Risk Factor Surveillance Survey of 2016. As in Knight et al. (9), for those 
participants who answer no to the question about screening colonoscopy or sigmoidoscopy, 
they checked marked the reasons why they have not received one. These answers were divided 
into 4 categories: attitudes and beliefs, health care provider and health care systems barriers, 
cost, and other. The prevalence of each belief and other descriptive statistics were quantified 
and compared to the demographic information that was provided on the survey. We used 
Pearson Chi-Square or Fisher’s Exact test to check the associations between two variables. The 
two-tailed P values were calculated for all tests and p<0.05 was considered for statistical 
significance. All statistical analyses were performed using SAS 9.4 (SAS Institute Inc, Cary, NC). 
 
 
 
 



 
Figure 1 



 
 

Figure 2 
 
Results 
 

The total number of patients who were willing to fill out the survey was N=55. 
Descriptive statistics are reported in Figure 3. 20% of survey participants responded that they 
had used a home fecal occult blood testing kit, 76% reported that they had not done so and 4% 
reported they were not sure if they had used a home stool kit. Only 14% of those who reported 
not having a colonoscopy had a fecal occult blood test within the last year. There were no 
statistically significant associations between having completed a home stool occult blood test 
and age (p=0.175), gender (p=0.421), health insurance status (p=1), education (p=0.482), and 
salary (p=1). Of the 20% who reported that they had done home stool kit testing for blood, only 
36% had done the stool test within the last year. Stool occult blood testing annually is the 
recommendation.  Of the 55 patients who filled out the survey, 56% reported that they had 
undergone a colonoscopy before, 41% reported they had not, and 3% reported they did not 
know if they have had a colonoscopy or not. There was a statistically significant correlation 
between level of education and having undergone a colonoscopy (p=0.023), which showed that 
people with higher education were more likely to have undergone a colonoscopy. There were 
no other statistically significant associations between having undergone a colonoscopy or 
sigmoidoscopy and age (p=0.156), gender (p=0.473), health insurance status (p=0.432), and 
salary (p=0.474). 22 patients reported never having had a sigmoidoscopy or colonoscopy. These 
patients reported a total of 39 different reasons for not having undergone a colonoscopy. These 



were separated into 4 categories, 74% of the barriers were categorized as attitudes and beliefs, 
13% were “not sure why” or “other”, 8% were cost and 5% of the reasons were related to 
healthcare provider or healthcare system.  
 

 
                                                                               Figure 3 
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Figure 5 
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Figure 6 

 
Conclusions 
 

As in Knight et al (5), this study showed that one of the main barriers to colorectal 
cancer screening is education level. Increasing access to high school and higher education 
services is an obvious solution for the younger generation to help improve screening rates in 
the future. It is important to address the current barriers to colorectal cancer screening for 
those people who have already surpassed their educational opportunities such as the rising 
baby boomer population. Studies, along with ours, have shown that patients choose not to 
have colonoscopies due to the attitudes and beliefs that were listed in this study (5, 12). 
Options for removing these barriers are patient education through shared decision making with 
physician, brochures, and word of mouth. The continuing emphasis on education about 
colorectal cancer screening by providers is a necessity. Persistence and re-education to patients 
at each visit is imperative to improve screening rates.   

Furthermore, we cannot conclude from this study whether there are unique barriers in a 
rural setting to colorectal cancer screening as compared to other settings. From the reasons 
listed though, qualitatively there are few differences in barriers and access to care does not 
seem to have a large effect on rates in the Pontiac area. This study had limitations compared to 
other similar population based studies. The sample size (n=55) was small and not 
representative of all of Livingston County. Further investigation must be undertaken to get a 
better outlook at the barriers to colorectal cancer screening in Livingston County. A more 
appropriate data collection process would be random online survey or phone call survey to all 
citizens in Livingston County (5,12). Although the demographics are similar throughout the 
county, doing a random web or call survey would cast a wider net than this study, which only 
accounted for those patients that lived closer to Pontiac. Also, this study only took into account 
perspectives of patients who have a PCP. It is important to survey the population, as a whole, 
whom are eligible for screening before we can make any overarching recommendations. 
Nonetheless, the limited sample size gives the county hospital a glimpse into the reasons and 
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factors that affect and do not affect patients’ decision to get colorectal cancer screening. 
Further studies should also take a closer look at barriers to fecal occult blood testing and 
sigmoidoscopies since these are accepted methods for CRC screening.  Finally, the descriptive 
statistics and screening rates in this population give the primary care physicians a baseline to 
their screening rates and allow them to set realistic goals for future screening rates. It is critical 
that primary care doctors and the healthcare community as a whole continue to increase their 
efforts in education and persuasion of patients in regards to CRC screening.  
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Livingston County Demographics
• Fourth largest county by land area in Illinois

• 38,950 people

• 91.8% white

• 4.9% black or African American

• 0.5% Asian

• 0.2% American Indian

• 1.3% from other races

• Median household income of $50,500

• 11% of population below the poverty line



Colorectal Cancer
• 3rd most common cancer in U.S. (excluding skin)

 33.6 women per 100,000 people
 44.2 men per 100,000 people

• 2nd leading cancer in mortality in U.S.

• Total 5-year survival rate- 61.5%

• Median age at diagnosis- 68

• Median age at Death- 73

Centers for Disease Control and 
National Institute of Health

Colorectal Cancer Screening 
Guidelines

• U.S. Preventive Services Task Force guidelines
 Normal risk adults beginning at age 50 until age 75

 Colonoscopy every 10 years

 Fecal Occult Blood Test annually with every 5 year sigmoidoscopy

• American College of Gastroenterology
 Normal risk adults beginning at age 50
 African American adults beginning at 45



Known Barriers to CRC screening
• Patient awareness (most common)

• Patient embarrassment

• Anxiety

• Cost

• Education Level

• Fear of bowl prep

• Recent studies show no significant difference between barriers to CRC
screening in rural and urban areas

Klabunde et al, Jones et 
al

Method
• Descriptive Study

• Survey Format

• Distributed at two primary care clinics in Pontiac

• Survey Answers were quantified and compared to demographic info to check
for associations using Chi-Square and Fisher’s Exact T-test
 Two tailed P-values
 P<0.05 for significance 



Categories for not getting 
Colonoscopy



Results

Results



Results

Associations between having done Stool 
Occult Blood tests and demographics

Demographic P-value

education P=0.4821

salary P=1

age P=0.1748

gender p=0.4209

Insurance P=1



Results

Associations between having done a 
Colonoscopy and demographic 

information

Demographic P-value

Education p=0.0233

Salary p=0.474

Age p=0.1555

Gender p=0.4731

Insurance p=0.4318



Results

Results



Discussion
• Education level is main barrier in this population

 Has been shown in previous studies regardless of area (Knight et al)

• Barriers vary individually but there are commonalities

• Doesn’t seem to be unique barriers in rural area
 No statistical significance in this study but has been proven in previous studies 

(Greiner et al, Coughling et al, Knight et al)

• Emphasis needs to be continually put on outreach programs, education in
communities, and persistence in clinics

Limitations
• Small sample size

• Sample not representative of all of Livingston County

• Only tracks data from two primary care clinics

• Only measured patients who have PCP’s

• Assumed literacy

• Did not assess attitudes towards IFOB testing

• Did not address if patients had colonoscopy’s within last 10 years



Applicability to Pontiac 
• 56% colonoscopy rate in these two clinics

 OSF has more comprehensive statistics but this does give insight

• 14% IFOB in the last year

• Continue emphasis on education to address negative attitudes towards test
and test prep

• Increase mindfulness in assessment of patient education levels so as to
better connect and better educate

• Persistence is key

Future Direction 
• Use randomized web based survey or phone call survey to obtain a wider

variety of citizens in Livingston County

• Survey more about perceptions of fecal occult blood testing and
sigmoidoscopies

• Education Project for future student to address school age children, local
paper, local advertising

• 80% by 2018
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Wall-mounted Oxygen Reading Accuracy in Academic Institution vs. Rural Setting 

Anna Bailey, BS, University of Illinois College of Medicine at Peoria 

Background: 

Precise oxygen flow is important in helping patients who are in any respiratory distress achieve a 

stable blood oxygen level (Howard). There is a danger in both low oxygen levels and delivering high 

oxygen levels. Inappropriate oxygen levels can lead to dyspnea, longer hospital stay, increased 

admissions to critical care units, and adverse effects such as death (Cousins). High concentrations of 

oxygen can cause absorption atelectasis, surfactant inactivation, release of free radicals, and 

retinopathy of prematurity. High flow rates can cause nasal bleeding due to mucosal dryness (Davidson). 

Introduction: 

A pulse oximeter is a sensor used to determine the oxygen saturation of a person’s blood. 

Oximeters come in many shapes, sizes and styles with the most common being the finger probe. 

Reusable probes are generally designed for the fingers and ears. Ideal sites for disposable probes include 

fingers, toes, wrists, noses, and even foreheads (Wolfe). The flow rates of oxygen meters can be 

adjusted to obtain a targeted SpO2 (Howard). Oximeters give estimates of oxygen saturation, therefore, 

low values should be checked for correct placement. If reading still low, oxygen saturation should be 

assessed with blood gases (Wolfe). 

It is suspected that there is a lack in knowledge among healthcare workers who have direct 

access to reading and adjusting wall-mounted oxygen meters in regards to accurately reading the 

meters. It is further suspected that there is a difference in conditions requiring oxygen use in an 

academic hospital vs a rural hospital. The perception that healthcare workers can accurately read 

oxygen meters should give way to some cautionary concern. Cousins et al notes that insufficient 

training, education, and familiarity with oxygen delivery devices add to the poor practice of prescribing 

oxygen therapy. There is not one single subsection of hospital staff that set or read oxygen meters, 

therefore all staff involved in reading or adjusting flow rates should be educated in how to properly read 

the meters.  

Methods: 

A knowledge survey was formatted using survey monkey to be sent to participants via an email 

link on list servs of medical students, doctors, nurses, and technicians. Email links and paper surveys 

were also distributed at Graham hospital. Participations were asked to answer questions regarding 

oximeter placement sites, correct wall-mounted oxygen meter setting, the purpose of an oximeter, and 

most common condition they see oxygen therapy being used. Choices for oximeter sites included: index 

finger, great toe, earlobe, forehead, nose, index finger & earlobe, or any of the above. Participants were 

given a scenario of a patient needing 2L of oxygen and were asked to choose from three images of wall-

mounted meters. Option A was set at 2.5L, option B at 2L, and option C was set to 1.5L. These choices 

allowed participants the option of choosing whether to read the indicator ball from above, in the 

middle, or at the bottom of the ball. The third question, in true or false format, assessed participants’ 



knowledge in the purpose of oxygen meters and titrations.  Data was compiled in an excel file on a 

rolling basis. All data analysis were conducted in excel including the creation of graphics. OSF combined 

data includes medical students since their rotations are completed at OSF. 

Results: 

35% of medical student acknowledge that oximeters could be place on any of the listed sites which is 

the correct answer. 53% of OSF doctors, 81.3% of Graham nurses, 37.5% of Graham doctors, 47.7% OSF 

combined, 72.1% Graham combined, and 55.7% of OSF and Graham combined also indicated any of the 

listed choices as possibilities. The second most common answer for this question was index finger and 

earlobe. 

4
6

9

5

25

6

2 1

7

3

35

26

2

0

5

10

15

20

25

30

35

40

M
S

O
SF

 D
o

cs M
S

G
ra

h
am

 D
o

cs

O
SF

 D
o

cs

G
ra

h
am

 N
u

rs
es

O
SF

 N
u

rs
es

G
ra

h
am

 T
e

ch
s

M
S

G
ra

h
am

 D
o

cs

O
SF

 D
o

cs

G
ra

h
am

 N
u

rs
es

G
ra

h
am

 T
e

ch
s

Index Finger A&C Any of above

Oximeter Sites

10

48

73

0

10

20

30

40

50

60

70

80

Index Finger A&C Any of above

Oximeter sites

OSF and Graham Combined

55.7%

36.6%

7.6%



80% of medical student acknowledged reading the indicator ball in the middle, option B, which is the 

correct answer. 74.2% of OSF doctors, 96.9% of Graham nurses, 75% of Graham doctors, 76.1% OSF 

combined, 93% Graham combined, and 81.7% of OSF and Graham combined also indicated option B. 
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73.7% of medical student acknowledged that it was true that oxygen meters and titrations in regards to 

whether such could be adjusted to obtain a targeted SpO2. 86.2% of OSF doctors, 93.5% of Graham 

nurses, 100% of Graham doctors, 83.7% OSF combined, 95.2% Graham combined, and 87.5% of OSF and 

Graham combined also indicated any of the listed choices as possibilities.  

Discussion: 

Participants included 20 medical students, 66 OSF doctors, 32 Graham nurses, and 8 Graham 

doctors. There were lower responses from OSF nurses (2) and Graham technicians (3) so their data is 

included in combined data versus as a separate category.  

There are studies such as those by Howard and Davidson that bring to question the accuracy of oxygen 

flow through various meters. However, to my knowledge this is the first study to assess the knowledge 

of healthcare workers who are required to adjust the oxygen meters in accuracy of setting flowrate or 

reading the meters. Improperly setting the gauge on the wall-mounted meters would increase the 

discrepancy of oxygen delivery to patients. Regarding the importance of this study, quality improvement 

standards can be made to educate healthcare workers on the types, use, and reading of oximeters. The 

results show that 55.7% of healthcare workers know the various placements for oximeters, 81.7% can 

correctly identify meter gauge readings, and 87.5% understand the use of oximeters. 

Conditions that require oxygen therapy could influence knowledge in use of oxygen delivery and 

measurement equipment. According to US News and World Report, Graham hospital in Canton, Il 

typically sees the following conditions: COPD, colon cancer surgery, heart failure, hip replacement, knee 

replacement, and lung cancer. Health care workers at Graham indicated that COPD was the most 

common condition in which oxygen was seen used as a therapy. OSF St. Francis Medical Center in 

Peoria, Il typically sees the following conditions: abdominal aortic aneurysm repair, aortic valve surgery, 

COPD, colon cancer surgery, heart bypass surgery, heart failure, hip replacement, knee replacement, 

and lung cancer surgery. Health care workers at OSF also indicated seeing oxygen therapy used to treat 

COPD. Each institution identified asthma then CHF as second and third most common conditions 

warranting oxygen therapy. 
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Limitations:  

Responses for some healthcare worker categories were low. I was in the Graham community during this 

study so it was easier to distribute paper copies of the survey after getting a low email response. Email 

response was fair for the OSF community. OSF has a greater population pool than Graham, therefore 

some healthcare worker categories would not reach n=30 when separated even if all from the category 

responded. Heavier weight should be given to combined category data. No incentives were given for this 

study.  

 

Future Directions: 

It would be ideal to have 100% accuracy with healthcare workers involved in the reading or setting of 

wall-mounted oxygen meters. Increasing from 81.7% of healthcare workers who demonstrated accuracy 

in reading oxygen meters will take additional efforts in training. A quick demonstration on the reading or 

setting of the wall-mounted meter and oximeter site placement can become a component of healthcare 

worker orientations. A meeting with educators and nurse managers could help streamline efforts to 

incorporate meter reading into orientations. 
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Wall‐mounted Oxygen Reading 
Accuracy in Academic Institution 

vs. Rural Setting

Anna Bailey, BS, University of Illinois College of Medicine at Peoria

• “Anna, can you go back in the room and see how much
oxygen the patient is on?”



The Importance of Oxygen

• Precise oxygen flow is important in helping patients who are in any
respiratory distress achieve a stable blood oxygen level (Howard).

• Inappropriate oxygen levels can lead to dyspnea, longer hospital stay,
increased admissions to critical care units, and adverse effects such as
death(Cousins), surfactant inactivation, release of free radicals,
retinopathy of prematurity, and nasal bleeding due to mucosal
dryness (Davidson).

A Way To Measure Sufficient Flowrate

• A pulse oximeter is a sensor used to determine the oxygen saturation
of a person’s blood. Oximeters come in many shapes, sizes and styles
with the most common being the finger probe.

• Reusable probes are generally designed for the fingers and ears. Ideal
sites for disposable probes include fingers, toes, wrists, noses, and
even foreheads (Wolfe).

• The flow rates of oxygen meters can be adjusted to obtain a targeted
SpO2 (Howard).



Why Assess Healthcare workers’ knowledge 
on reading or setting wall‐mounted meters?

• It is suspected that there is a lack in knowledge among healthcare
workers who have direct access to reading and adjusting wall‐
mounted oxygen meters in regards to accurately reading the meters.

• It is further suspected that there is a difference in conditions
requiring oxygen use in an academic hospital vs a rural hospital.

• The perception that healthcare workers can accurately read oxygen
meters should give way to some cautionary concern.

The Survey

• A knowledge survey was formatted using survey monkey to be sent to
participants via an email link on list servs of medical students,
doctors, nurses, and technicians. Email links and paper surveys were
also distributed at Graham hospital.



• Participations were asked to answer questions regarding oximeter
placement sites, correct wall‐mounted oxygen meter setting, the
purpose of an oximeter, and most common condition they see oxygen
therapy being used.

• Choices for oximeter sites included: index finger, great toe, earlobe,
forehead, nose, index finger & earlobe, or any of the above.

• Participants were given a scenario of a patient needing 2L of oxygen
and were asked to choose from three images of wall‐mounted
meters. Option A was set at 2.5L, option B at 2L, and option C was set
to 1.5L. These choices allowed participants the option of choosing
whether to read the indicator ball from above, in the middle, or at the
bottom of the ball.

• The third question, in true or false format, assessed participants’
knowledge in the purpose of oxygen meters and titrations.



Data Collection

• Data was compiled in an excel file on a rolling basis.

• All data analysis were conducted in excel including the creation of
graphics.

• OSF combined data includes medical students since their rotations
are completed at OSF.
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• 35% of medical student acknowledge that oximeters could be place
on any of the listed sites which is the correct answer. 53% of OSF
doctors, 81.3% of Graham nurses, 37.5% of Graham doctors, 47.7%
OSF combined, 72.1% Graham combined, and 55.7% of OSF and
Graham combined also indicated any of the listed choices as
possibilities.

• The second most common answer for this question was index finger
and earlobe.
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• 80% of medical student acknowledged reading the indicator ball in
the middle, option B, which is the correct answer. 74.2% of OSF
doctors, 96.9% of Graham nurses, 75% of Graham doctors, 76.1% OSF
combined, 93% Graham combined, and 81.7% of OSF and Graham
combined also indicated option B.
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• 73.7% of medical student acknowledged that it was true that oxygen
meters and titrations in regards to whether such could be adjusted to
obtain a targeted SpO2. 86.2% of OSF doctors, 93.5% of Graham
nurses, 100% of Graham doctors, 83.7% OSF combined, 95.2%
Graham combined, and 87.5% of OSF and Graham combined also
indicated any of the listed choices as possibilities.



Conditions Using Oxygen as Therapy

• According to US News and World Report, Graham hospital typically
sees the following conditions: COPD, colon cancer surgery, heart
failure, hip replacement, knee replacement, and lung cancer.

• Health care workers at Graham indicated that COPD was the most
common condition in which oxygen was seen used as a therapy.

• OSF St. Francis Medical Center typically sees the following conditions:
abdominal aortic aneurysm repair, aortic valve surgery, COPD, colon
cancer surgery, heart bypass surgery, heart failure, hip replacement,
knee replacement, and lung cancer surgery.

• Health care workers at OSF also indicated seeing oxygen therapy used
to treat COPD.

• Each institution identified asthma then CHF as second and third most
common conditions warranting oxygen therapy.



Discussion

• To my knowledge this is the first study to assess the knowledge of
healthcare workers who are required to adjust the oxygen meters in
accuracy of setting flowrate or reading the meters. Regarding the
importance of this study, quality improvement standards can be made
to educate healthcare workers on the types, use, and reading of
oximeters.

• The results show that 55.7% of healthcare workers know the various
placements for oximeters, 81.7% can correctly identify meter gauge
readings, and 87.5% understand the use of oximeters.

Limitations

• Responses for some healthcare worker categories were low. I was in
the Graham community during this study so it was easier to distribute
paper copies of the survey after getting a low email response. Email
response was fair for the OSF community.

• OSF has a greater population pool than Graham, therefore some
healthcare worker categories would not reach n=30 when separated
even if all from the category responded. Heavier weight should be
given to combined category data. No incentives were given for this
study.



Future Direction

• Increasing from 81.7% of healthcare workers who demonstrated
accuracy in reading oxygen meters will take additional efforts in
training.

• A quick demonstration on the reading or setting of the wall‐mounted
meter and oximeter site placement can become a component of
healthcare worker orientations.

• A meeting with educators and nurse managers could help streamline
efforts to incorporate meter reading into orientations.
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Abstract 
Over the past three decades, childhood obesity has become a serious health, economic, and cultural 
challenge in the United States. The causes of obesity are complex and multifactorial, though many 
experts primarily attribute poor dietary and physical activity patterns from an early age.5 In addition to 
implementing federal policies, adoption of local school health policies represents critical community 
strategies to combat these issues and shift toward prevention efforts.10 This project advocates for policy 
change through resolution in Tremont School District 702, known for their outstanding academic 
excellence. Adoption of this resolution will prioritize the school food environment over time and 
encourage nutrition education to support the development of lifelong healthful eating patterns. A logic 
model was developed in order to plan, organize, and communicate a basic project framework to the 
school district. As the principal advocate, my aim is to use this logic model to create awareness, share 
evidence-based resources, and establish a dynamic roadmap that focuses on community involvement 
for policy development and implementation. After conducting appropriate meetings, school 
administrators and faculty have demonstrated interest in pursuing this project. In accordance with the 
school district’s protocol, the school administrators will make the decision to allow for proposal of the 
project to the district school board to further pursue.  

Introduction 
Today, nearly 1 in 5 school-aged children (ages 2-19) live with obesity in the United States.9 Obesity, 
defined as having excess body fat, is determined by height, weight, age, and sex in ages 2-20 because 
children and teens are often growing at different rates depending on their age and sex. Children with a 
body mass index (BMI) at or above the 95th percentile for their age and sex are considered obese. 
Childhood obesity negatively impacts current and long-term physical, emotional, and social health. 
Excess weight in childhood paves the way for other chronic health conditions linked to diet, such as 
diabetes, high blood pressure, heart disease, and even some forms of cancers.5 Too, overweight and 
obese children experience academic and social challenges with more missed days of schools due to 
illness, bullying, and lower self-esteem. Obese children are more likely to be obese adults, and of greater 
severity with continuation and worsening of co-morbid health conditions. Ultimately, obese persons 
may experience impaired quality of life and shorter life expectancy.5  

The causes of obesity are complex and multifactorial. From an early age, poor eating and physical 
activity patterns lead to energy imbalance which favors excess weight gain. The establishment of poor 
dietary patterns is heavily influenced by multiple sectors of society, including home environments, 
schools, communities, government, and food and beverage industries.5 Continuation of poor dietary 
patterns within these environments leads to the development of serious risk factors for chronic disease. 
In fact, dietary risks represent the leading threat to loss of health and premature death in the United 
States, accounting for 678,000 deaths per year.12 The high number of diet-related deaths is far more 
significant than deaths attributable to inadequate physical activity, alcohol abuse, or tobacco use.12 Such 
statistics are unfortunate, yet offer much knowledge in deciding upon obesity prevention strategies to 
make the most impact. A primary focus for prevention must strengthen the messages about food within 
the environments where children spend their time.8 

School systems play a critical role in instilling healthful eating habits among all students.7 Just as reading, 
writing, and mathematics are core components of school curriculums, so too should nutrition education 
for lifelong health.2 A collaborative approach to health and learning provides several advantages over 



standard curriculums.3 Healthy students are better learners on all levels of academic achievement, 
including academic performance (i.e., standardized test scores), education behavior, cognitive skills, and 
attitudes.4 This collaborative approach from an early age is more likely to continue into adulthood which 
translates into long-term health and economic success.3 Many classrooms, however, are lacking in 
comprehensive health education and most school meal programs pose significant health risks to 
students. Lunch menus are often high in animal-derived saturated fat and cholesterol which promote 
elevated LDL cholesterol in the blood and impair glucose tolerance, among other serious risk factors for 
our leading killer, heart disease.6 Menus also feature popular processed meat entrées which the World 
Health Organization recently concluded as “carcinogenic to humans,” most closely linked to colorectal 
cancer.1 In fact, staple processed meat lunch entrées, such as hot dogs, chicken nuggets, sausage, and 
pepperoni, are listed in the same cancer-promoting class as tobacco smoke and asbestos.1 School 
administrators and faculty who are made aware of such health risks would be more likely to consider 
improving the school food environment over time, both in the lunchroom and classroom. 

The Healthy School Lunches Resolution Campaign was developed by the nonprofit Physicians Committee 
for Responsible Medicine (PCRM) to improve the school food and nutrition education provided to 
children and teens across the nation. Similar to the Centers for Disease Control (figure below) 2, the 
PCRM encourages local school policy change to achieve such improvements. A legislative resolution is 
one strategy that may lead to policy development over time. It is not a mandate, law or binding 
agreement, rather a written intent set forth by informed school administrators, faculty, or community 
members. It provides much flexibility to best support school budgets, demand, and capacity.6  

The Healthy School Lunch Resolution focuses on adding more wholesome plant-based entrées to the 
lunch menu over time and integrating complementary nutrition education. Current scientific evidence 
supports that a whole-food, plant-based diet centered on fruits, vegetables, whole grains, and legumes 
is nutritionally complete and provides a host of health benefits. In addition, a plant-based diet is 
considered a powerful and sustainable approach to prevent, treat, and even reverse our leading causes 
of death.11 Thus, the resolution encourages these powerful foods to be at the center of the lunch tray 
(right image below).11 The PCRM Healthy School Lunch Team works with school districts to develop and 
implement the resolution. Thus, adoption of a resolution will allow students to meet federal nutrition 
standards under the current Dietary Guidelines for Americans and promote the health of all students.6   



Methods 
A logic model (figure below) was developed by the principal advocate as a visual tool to plan, organize, 
and communicate a basic project framework to the school district. This framework takes into account 
the rationale behind the resolution, evidence-based resources, feasible actions, and short-term, 
intermediate, and long-term outcomes to pursue. The aim at this stage of project is to achieve short-
term outcomes which focus on knowledge gain surrounding the resolution. Over time, more distant 
outcomes may be achieved including developing plans to actually implement the resolution.  

Strategies to advocate for and introduce the resolution involve coordinating efforts with the Healthy 
School Lunch Team, school officials, district school board, food service workers, and community 
members. The principal advocate first conducts face-to-face meetings with the district superintendent, 
school board president, and food service director to open discussion on the importance of this 
resolution, gather interest, and share printed resources from the PCRM website. In addition, the 
principal advocate will contact a representative from the Healthy School Lunch Team to establish their 
involvement. Following a formal presentation to district school administrators, a decision will be made 
to allow for proposal of the project to the district school board to gain their approval for further pursuit. 

At the discretion of the school, a conference phone call between the Healthy School Lunch Team, school 
administrators, and principal advocate shall occur to open discussion on how the team can best work 
with the school district. Efforts will then begin to involve the whole school community to gain support, 
including after school meetings, presentations, and distributing free educational materials. The 
resolution shall be drafted with consideration of the needs and demands of the whole school 
community. This ensures that appropriate goals are pursed with consistent messages and whole 
community efforts.  The resolution shall be introduced to the district school board at a regularly 
scheduled school board meeting. Following the decision to pass the resolution, efforts will begin to 
actually implement the resolution. A yearly report on implementation progress will be submitted by the 
school to the Healthy School Lunch Resolution Campaign to assess the impact of the resolution. 



Progress   
The principal advocate has conducted the appropriate face-to-face meetings with school administrators 
and faculty. A representative from the Healthy School Lunch Team has been contacted and is very 
willing to assist in the project. There is interest among school administrators in further learning about 
the resolution and how the school can tailor best practices from other schools. A few potential barriers 
to success include budget feasibility and community buy-in. These issues will be appropriately discussed 
in upcoming meetings, including proven strategies to address them. At this stage, the focus is on the 
nutritional education component among the whole school community. A strong nutrition education 
backbone, even before the introduction of healthier food options, will ensure long-term success of the 
project. A formal presentation to a group of school administrators is scheduled in May 2017, which will 
determine subsequent proposal of the project to the school board.  

Conclusions 
Ultimately, adopting this resolution ensures students within the school district receive access to more 
healthful food and nutrition education to address obesity and chronic diet-related disease from an early 
age. Prioritizing student health boosts academic performance, attendance, and behavior. Most 
importantly, it allows students to make the powerful connection between health and learning for long-
term success. This project is an excellent opportunity for a school district to take local action and 
implement policy change through whole community involvement. As most close-knit communities 
revolve around their schools, there exists critical opportunities to communicate consistent messages 
about healthy food choices. An informed school district that decides to take action can then motivate 
surrounding school districts to adopt similar health policies. Thus, this project has the potential to 
address broad health determinants and reduce or eliminate the development of risk factors for chronic 
disease.  

References 
1. Bouvard V, Loomis D, Guyton KZ, et al. Carcinogenicity of consumption of red and processed meat. Lancet Oncology. 

Published online October 26, 2015.
2. Centers for Disease Control and Prevention and Bridging the Gap Research Program. Strategies for Creating Supportive 

School Nutrition Environments, Update for the 2012–13 School Year. Atlanta, GA: U.S. Department of Health and Human 
Services; 2014. 

3. Centers for Disease Control and Prevention. Components of the Whole School, Whole Community, Whole Child (WSCC)
website. http://www.cdc.gov/healthyschools/wscc/components.htm. Accessed April 6, 2017.

4. Centers for Disease Control and Prevention. Student Health and Academic Achievement Web site. http://www. 
cdc.gov/healthyyouth/health_and_academics/index.htm. Accessed April 7, 2017 

5. "Healthy Schools: Childhood Obesity Facts." Centers for Disease Control and Prevention. Centers for Disease Control and 
Prevention, 25 Jan. 2017. Web. 09 Apr. 2017. 

6. "Healthy School Lunches Resolution Campaign: Talking Points.” Healthyschoollunches.org. Physicians Committee for
Responsible Medicine, n.d. Web. 12 Mar. 2017. PDF. 

7. "Healthy Schools: School Nutrition Environment." Centers for Disease Control and Prevention. Centers for Disease Control 
and Prevention, 20 July. 2016. Web. 05 Apr. 2017. 

8. Matthew M. Davis, Bonnie Gance-Cleveland, Sandra Hassink, Rachel Johnson,
Gilles Paradis, Kenneth Resnicow. Recommendations for Prevention of Childhood Obesity. Pediatrics Dec 
2007, 120 (Supplement 4) S229-S253; DOI: 10.1542/peds.2007-2329E.

9. Ogden CL, Carroll MD, Fryar CD, Flegal KM. Prevalence of obesity among adults and youth: United States, 2011–2014. NCHS
data brief, no 219. Hyattsville, MD: National Center for Health Statistics. 2015. 

10. “Overweight and Obesity: Strategies to Prevent Obesity." Centers for Disease Control and Prevention. Centers for Disease 
Control and Prevention, 27 Oct. 2015. Web. 05 Apr. 2017. 

11. Tuso PJ, Ismail MH, Ha BP, Bartolotto C. Nutritional update for physicians: plant-based diets. Perm J. 2013;17(2):61–6. 
12. U.S Burden of Disease Collaborators (Murray CJL, et al.). "The State of US Health, 1990-2010: Burden of Diseases, Injuries,

and Risk Factors." Journal of the American Medical Association 2013, vol. 310, pp. s178-s179. 



Logic Model: Adopting a Healthy 
School Lunch Resolution to Combat 
Obesity and Diet-Related Chronic 
Disease from an Early Age
Ryan Herring, MS3
UICOMP Research Day 
April 12, 2017

My Project
• Primary advocate for a community health initiative

• Target: Tremont School District #702

• Overall Goal: Over time, create a school nutrition
environment which supports current and future health
for all students

• Long-term project with many layers – establishing the
foundation

• Plan to continue working on for as long as possible



Goals for Today:
1. Communicate the ‘theory of change’ behind the project

1. Impact of childhood obesity
2. Dietary risks are the #1 threat to health in the U.S.
3. Schools need to prioritize the school food environment
4. Strategies to create a nutrition environment which supports students

in making healthy choices
2. Provide a framework for the project using a logic model
3. Present the current progress and future directions

Source: Ogden CL, Carroll MD, Fryar CD, Flegal KM. Prevalence of obesity among adults and youth: United 
States, 2011–2014. NCHS data brief, no 219. Hyattsville, MD: National Center for Health Statistics. 2015.



Causes of Childhood Obesity

Source: ChildObesity180.Tufts University Friedman School 
of Nutrition Science and Policy, 2013 .

Impact of Childhood Obesity
• Immediate
▫ Physical Health

 Risk factors for hear disease (high blood pressure, high LDL cholesterol)
 Impaired glucose tolerance, insulin resistance, type 2 diabetes
 Asthma
 Sleep apnea
 Musculoskeletal and joint problems

▫ Social/Emotional Health
 Miss more days of school  fall behind academically
 Bullied and teased more than normal weight peers
 More social isolation, depression, lower self-esteem

• Long-term
▫ More likely to be obese as adults

 Linked to heart disease, type 2 diabetes, metabolic syndrome, and many 
forms of cancer

 Impaired quality of life and shorter life expectancy

Source: "Healthy Schools: Childhood Obesity Facts." Centers for Disease Control and 
Prevention. Centers for Disease Control and Prevention, 25 Jan. 2017. Web. 09 Apr. 2017.



• Prevention through a systematic and
multi-sector approach

• Federal and state policies to establish
health intervention programs

• Collaboration between local health care
providers, community leaders, businesses,
parents, and schools

Solutions from the Experts

Source: “Overweight and Obesity: Strategies to Prevent Obesity." Centers for Disease Control 
and Prevention. Centers for Disease Control and Prevention, 27 Oct. 2015. Web. 05 Apr. 2017.

Focus on 
specific messages 
with related policy 
goals to pursue

Strengthen the “built environments” 
where children spend their time

Take personal
responsibility

Source: Recommendations for Prevention of Childhood Obesity
Matthew M. Davis, Bonnie Gance-Cleveland, Sandra Hassink, Rachel Johnson,
Gilles Paradis, Kenneth Resnicow
Pediatrics Dec 2007, 120 (Supplement 4) S229-S253; DOI: 10.1542/peds.2007-2329E



“Health and education 
affect individuals, 
society, and the 
economy and, as such, 
must work together 
whenever possible. 
Schools are a perfect 
setting for this 
collaboration.” 

Source: Centers for Disease Control and 
Prevention. Components of the Whole School, 
Whole Community, Whole Child (WSCC) website. 
http://www.cdc.gov/healthyschools/wscc/compo
nents.htm. Accessed April 6, 2017.

The WSCC Model Includes the School 
Nutrition Environment and Services
• The foods and beverages that students have access to

throughout the school day
• Information and messages about food, beverages, and

nutrition that students encounter on school grounds

Let’s consider why schools should 
direct their initial focus on the 
school nutrition environment…  

Source: Centers for Disease Control and Prevention. Components of the Whole 
School, Whole Community, Whole Child (WSCC) website. 
http://www.cdc.gov/healthyschools/wscc/components.htm. Accessed April 6, 2017.



Health and Learning are Closely Related

• Healthy students are better learners on all levels of
academic achievement:
 academic performance (grades, standardized test scores)
 education behavior
 cognitive skills and attitudes

• Lack of adequate consumption of fruits and
vegetables is associated with lower grades, higher 
rates of tardiness and missed days 

• Hunger due to insufficient food intake is associated
with an inability to focus and repeating a grade

Source: Centers for Disease Control and Prevention. Student Health and Academic Achievement Web 
site. http://www. cdc.gov/healthyyouth/health_and_academics/index.htm. Accessed April 7, 2017

• Students’ eating habits are
strongly influenced by the
school environment from
an early age

• Students consume as much as
half of their daily calories at
school

• Only 13 hours per year on
average is spent on nutrition
education during the first 4
years of school – minimum of
50 hours per year is thought to
be necessary to influence
behavior

School Nutrition Environment

Source: "Healthy Schools: School Nutrition Environment." Centers for Disease Control and 
Prevention. Centers for Disease Control and Prevention, 20 July. 2016. Web. 05 Apr. 2017.



National School Lunch Program
• Over 30 million children per day participate
• Funding is typically the minimum to adequately meet student demand
• Foods served must be approved by the USDA
• Meal composition must meet age-appropriate nutritional requirements set

by the current Dietary Guidelines for Americans
• At the local level, schools have much control over which specific foods they

choose to purchase and offer

• Typical lunch menus:
▫ Feature red and processed meat entrées

 Chicken nuggets, chicken patty, hot dogs, hamburgers
▫ High in saturated fat, cholesterol, and sodium

 Major sources from pizza, cheese, meat/dairy products
 Students may exceed daily limits with access to “competitive foods” outside of

lunch programs (i.e., a la cart)
▫ Too low in fiber- and nutrient-rich plant foods

 Must serve 1 fruit and 1 vegetable side at each meal, “whole grain rich” sides
 Healthful options are often side dishes or lesser components of meals



Source:  Bouvard V, Loomis D, Guyton KZ, et al. Carcinogenicity of consumption of red and  
processed meat. Lancet Oncology. Published online October 26, 2015.



Leading Risk Factors for Loss of Health

U.S Burden of Disease Collaborators (Murray CJL, et al.). "The State of US Health, 
1990-2010: Burden of Diseases, Injuries, and Risk Factors." Journal of the 
American Medical Association 2013, vol. 310, pp. s178-s179.

Leading Risk Factors for Premature Death

U.S Burden of Disease Collaborators (Murray CJL, et al.). "The State of US Health, 
1990-2010: Burden of Diseases, Injuries, and Risk Factors." Journal of the 
American Medical Association 2013, vol. 310, pp. s178-s179.



Heart Disease is Our #1 Killer Among Men and Women
Sudden Cardiac Death is the Most Common Lethal 

Manifestation of Heart Disease 



Schools have a 
critical opportunity 

to help students 
develop eating 

habits for disease 
prevention

Implement Local School Policies and 
Practices that Support Healthy Eating
• Recommended by CDC, Institute of Medicine, American

Academy of Pediatrics, and many others
• Informed health care providers, community leaders,

parents, and even students can advocate for policy change
within their school communities

Source: Centers for Disease Control and Prevention and Bridging the Gap Research Program. 
Strategies for Creating Supportive School Nutrition Environments, Update for the 2012–13 
School Year. Atlanta, GA: U.S. Department of Health and Human Services; 2014.



School Health Policies Should 
Encourage Community Involvement

School administrators/faculty open the discussion on healthy eating policies with 
emphasis on educating the whole school community 

Children entering and within the school system receive the same consistent, specific 
messages about nutrition in the classroom, lunch room, and at home

Students understand, appreciate, and demonstrate healthy eating patterns

Informed parents/guardians are involved in policy development and implementation 
nutrition education at home, even before children enter the school system

Healthy School Lunch Resolution

• Campaign created by the Physicians Committee for
Responsible Medicine
▫ National non-profit in Washington, D.C. representing

over 12,000 physician members
• Resolutions are an encouragement to offer more

healthful school lunch options over time
• Not a mandate or law and is non-binding
• Provides flexibility to best support school budgets,

demand, and capacity
• No cost associated



Benefits of Adopting a Resolution
• Whole school (district) approach to address health
• Set the stage for impact over time, may lead to school policy
• Prioritize the school food environment with evidence-based

dietary recommendations that also meet federal guidelines
• Promote increase in participation in school meal programs to

potentially increase school profits
• Schools learn how to purchase and offer healthier alternatives

that cost approximately the same
• Expand curricula with complementary nutrition education
• Involve the whole community to encourage consistent messages

and gain support for long-term success

Source: "Healthy School Lunches Resolution Campaign: Talking Points."Healthyschoollunches.org.   
Physicians Committee for Responsible Medicine, n.d. Web. 12 Mar. 2017. PDF.

The Resolution Focuses on Adding 
Plant-Based Lunch Options
• Plant-based meals ensure that fruits,

vegetables, beans, whole grains are
at the center of the lunch tray

• Plant-based diets help prevent
childhood obesity and establish
healthful eating patterns
▫ Vegetarian children are leaner
▫ Plant foods are low in energy density and high

in complex carbohydrates and fiber, which 
increase satiety and resting energy expenditure

• Vegetarian children have lower intakes of
cholesterol, saturated  and total fats, and higher
intakes of fruits, vegetables, and fiber
▫ Reduced risk of CVD, including heart attack and stroke
▫ Reduced risk of certain types of cancer, including breast, 

colorectal, and prostate

Source: "Healthy School Lunches Resolution Campaign: Talking Points."Healthyschoollunches.org.   
Physicians Committee for Responsible Medicine, n.d. Web. 12 Mar. 2017. PDF.



TALES PS 244 — Queens, NY 
First all vegetarian public school in the U.S.

• Top 1% of New York state in academic scores for the last 4 years
• Teachers report improved behavior, more focus and energy after

lunch
• Principal attributes success to the gradual lunch room change and

their collaborative approach to learning and health



Rationales

Intermediate Outcomes
Changes in behavior, practice, decisions

Long-term Outcomes
Changes in condition

Assumptions

Problem Statement Goal

Objectives Inputs Outputs Short-term Outcomes

Logic Model: Adopting a Resolution

The “theory of change”
Why is this important?
Who can benefit?

Beliefs about the 
program, resources, or 

theory of change

Changes in 
knowledge, 
learning, 
understanding, 
and skills

Propose 
specific 
objectives 
to initially 
pursue

Resources: 
personnel, 
materials,
funding, 
equipment, 
etc.

What we do 
with our 
resources 
and who we 
reach

Problem Statement
School-age children and teens need consistent access to 
healthful school lunch options and complementary 
nutrition education to develop lifelong eating habits for 
disease prevention

Goal
Pass a Healthy School Lunch Resolution in Tremont School 
District #702 that will add a daily plant-based lunch entrée to 
the lunch menu over time and integrate age-appropriate 
nutrition education into the curricula 



Rationales
We are now familiar with

Assumptions
• Information on best practices to increase plant-based options

in school lunch programs is available and can be tailored
toward the school

• School administrators, faculty, parents, and community
members can partner to promote healthful eating habits
among all students

1. Advocate for policy change in the 
school district with a resolution which
will prioritize the school food
environment.

2. Form a coalition between Tremont
School District #702 and the PCRM
Healthy School Lunch Team.

3. Draft a resolution with supporting
school administrators and parents,
and subsequently introduce the
resolution to the district school
board.

4. Develop social marketing
strategies to gain support from the 
whole school community.

Personnel: 
• Primary advocate
• School administrators
• School staff 
• PCRM Healthy School Lunch Team
• Community leaders 
• UICOMP medical students
• Local physicians
• Volunteers 

Materials:
• Healthy School Lunch Toolkit with 

evidence-based dietary 
recommendations, best practices from 
other schools, sample resolutions, 
evidence of impact

• Resources for nutrition education from 
Coalition for Healthy School Food

• School Health Guidelines to Promote 
Healthy Eating and Physical Activity 
from CDC

Objectives Inputs



• Evidence-based
Strategies:
▫ Resolutions
▫ Meatless Monday

Campaign
▫ Taste testing
▫ Smart snacks
▫ School gardens
▫ Pilot programs

• Nutrition Education
• Kitchen Equipment
• Marketing
• Financial Strategies

Marketing 
Materials



Outputs Short-term Outcomes

• Conduct meetings with the district 
superintendent, school board president, 
principals, and food service director to 
create awareness and share the 
Healthy School Lunch Toolkit

• Contact a representative from the 
Healthy School Lunch Team

• Schedule a conference phone call 
between the PCRM representative, 
school administrators/faculty, and 
primary advocate to establish a coalition

• Introduce the drafted resolution to 
the district school board 

• Hold after school meetings and 
distribute information to parents,
faculty, local elected officials,  and 
community organizations

Knowledge Gain:
• Chronic disease-diet link
• Healthy food choices
• Benefits and process of adopting a resolution
• Best practices for implementation

Identify: 
• How the school food environment  and 

policies influence student health
• Focus areas for improvement in the school 

food environment
• Initial level of interest in resolution
• Potential barriers to success
• How the Healthy School Lunch Team is best 

able to partner with the school district
• Potential local or state financial resources if 

necessary
• How parent/guardian eating habits 

influence children
• Opportunity to further expand the school 

district’s known academic excellence



Intermediate Outcomes
• Pass a Healthy School Lunch Resolution and develop plans for

implementation and measuring implementation success
• Students/faculty demonstrate food literacy and increase participation

in the school lunch program
• Parents/guardians begin to reflect the same healthy eating habits at

home

Long-term Outcomes
• Children and teens experience fewer risk factors for diet-related

chronic disease
• Improvements in academic performance, classroom participation,

and school behavior
• Surrounding school districts adopt similar health policies

Current Progress and Next Steps

• Conducted individual meetings with district superintendent,
school board president, elementary school principal, and food
service director
▫ Initial feedback
 Aware of need for improvement, but hesitant with budget

concerns and unfamiliar territory 
 Interested in learning more about how to tailor best 

practices toward the school
• Established involvement of a representative from the

Physicians Committee who is willing to assist in any way
• Will present at next administrative meeting in May
• Then, administrators will decide if it is appropriate to address

the entire school board



THANK YOU!
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Background:	
Today	there	are	many	elderly	individuals	living	well	beyond	the	expected	years	for	their	generation.	

In	the	primary	care	setting	we	see	an	increasing	number	of	these	patients,	and	while	some	live	well	with	
minimal	medical	complications,	others	manage	a	multitude	of	acute	and	chronic	diseases	and	take	many	
medications.	In	fact,	the	National	Institute	of	Aging	(NIA),	a	division	of	the	National	Institute	of	Health	(NIH),	
has	projected	in	their	latest	figures	that	from	2005	to	2030	the	global	populations	of	the	age	categories	of	
65+,	85+,	and	100+	may	rise	by	104%,	151%,	and	400+%,	respectively	2.	These	numbers	may	not	be	as	
staggering	in	developed	nations,	like	the	Unite	States,	but	are	significant	nonetheless.		In	addition,	the	elderly	
consume	a	disproportionately	large	amount	of	public	and	private	healthcare	resources,	which	has	significant	
economic	implications	locally,	nationally,	and	globally.	

Our	study	was	designed	to	analyze	the	aging	population	of	our	local	community	in	Northwestern	
Illinois,	primarily	in	the	counties	of	Stark	and	Henry.	Specifically	we	decided	to	analyze	individuals	
considered	to	be	part	of	the	“oldest	old”	age	category	according	to	the	NIA.	This	group	includes	people	age	85	
and	above.	The	choice	for	identifying	and	choosing	this	group	was	made	because	they	have,	collectively,	
surpassed	the	average	life	expectancy	at	birth	of	their	cohort	(around	61	years)	as	well	the	life	expectancy	at	
birth	of	babies	born	today	(about	79	years)	1.	Our	goal	in	this	study	was	to	analyze	the	“oldest	old”	in	our	
community	by	trying	to	(1)	find	commonalities	amongst	these	individuals,	(2)	perhaps	find	clues	about	
human	longevity,	and	primary	to	(3)	provide	a	resource	for	the	community	to	better	understand	their	aging	
population	and	perhaps	what	to	expect	in	the	future	as	more	individuals	enter	this	category.	

The	populations	of	Henry	and	Stark	counties	in	Illinois	have	a	surprisingly	large	number	of	
individuals	above	the	age	of	85	and	a	surprisingly	large	number	of	nursing	homes	(NHs)	and	assisted-living	
facilities	(ALFs).	When	considering	the	two	counties	together,	the	number	of	individuals	above	the	age	of	85	
makes	up	around	2.6%	of	the	general	population	according	to	the	latest	US	Census	Bureau	data	from	2010	5.	
For	the	United	States	as	a	whole,	as	a	comparison,	this	same	group	makes	up	about	1.7%	of	the	general	
population	for	the	same	year	4.	This	is	a	significant	difference	of	about	53%.	Furthermore,	there	are	9	NHs	
and	ALFs	in	the	region,	which	has	a	total	population	of	56,480	people,	resulting	in	6,275	people	per	facility.	
When	compared	to	the	nation	as	a	whole,	which	has	45,800	NHs	and	ALFs	as	of	2014	according	to	the	CDC,	
there	are	about	6,741	people	per	facility	3.	This	is	a	less	significant,	but	still	important,	difference	of	only	
about	7.4%.	This	begs	the	questions	of	whether	our	community	is	providing	proportionately	adequate	NHs	
and	ALFs	for	our	elderly	population	considering	the	discrepancy	between	facilities	available	per	individual	
and	the	number	of	possibly	eligible	individuals	relative	to	other	communities.	

Methods:	
This	analysis	was	conducted	over	a	period	of	several	months	while	the	primary	investigator	rotated	

in	the	rural	setting	of	Northwestern	Illinois	as	part	a	unique	program	with	the	University	of	Illinois	College	of	
Medicine	at	Peoria	called	the	Rural	Student	Physician	Program.	After	recognizing	the	large	number	of	elderly	
patients	seen	in	the	outpatient	setting	as	well	as	the	surprisingly	long	list	of	NHs	and	ALFs	in	the	area,	the	
decision	was	made	to	focus	on	the	elderly	as	a	subject	of	study.	Noted,	however,	is	that	it	would	have	been	
incorrect	for	us	to	consider	the	number	of	NHs	and	ALFs	as	indicative	of	large	elderly	population	in	the	region	
because	those	organizations	serve	patients	with	needs	of	medical	or	other	assistance,	not	based	on	their	age.	
The	second	decision	was	then	made,	therefore,	to	analyze	a	group	of	the	elderly	population	that	has	truly	
outlived	expectations,	the	“oldest	old”.	This	target	group	was	identified,	at	the	time	of	start	of	the	study,	as	
individuals	of	age	85	years	and	older,	born	in	and	before	1931.	

To	analyze	this	population,	we	created	a	standardized	questionnaire	to	be	filled	out	by	the	patient	or	
with	assistance	from	someone	else	like	a	caregiver	or	family	member.	This	questionnaire	was	created	
subjectively	with	the	intent	to	capture	a	broad	range	of	information	about	an	individual’s	life	as	it	pertains	to	
health	and	wellbeing;	questions	were	grouped	into	categories,	which	are	specified	and	discussed	in	the	



“Results”	sections	of	this	study.	In	addition,	the	questionnaire	was	created	understanding	the	possibility	of	
this	project	being	scalable	and	expandable	for	use	in	other	communities.	It	contains	a	total	of	113	questions,	
with	multistep	questions	counting	as	one	question;	it	can	be	found	in	the	Appendix.	One	aspect	of	the	
questionnaire	that	requires	description	here	is	how	some	questions	ask	for	information	from	different	stages	
of	a	participant’s	life.	In	general,	some	questions	asked	about	information	to	be	separated	into	five	life	stages.	
We	designed	the	“childhood”	stage	to	be	from	ages	14-25,	the	“young	adulthood”	stage	to	be	from	ages	26-35,	
the	“adult”	stage	to	be	from	36-65,	the	“late	adulthood”	to	be	from	65-84,	and	the	“current/now”	stage	to	be	
from	85	years	and	above.	

All	data	reported	in	this	study	has	been	disassociated	from	personal	information.	

Recruitment	of	Volunteers	
Patients	presenting	for	outpatient	office	visits	at	a	local	primary	care	clinic	in	Kewanee,	IL,	were	

approached	individually	with	the	opportunity	to	complete	the	questionnaire	at	their	leisure.	The	majority	of	
volunteers	took	the	questionnaire	home	after	their	appointments	and	returned	them	personally	or	mailed	
them	in	on	a	later	date.	The	only	patients	in	the	target	group	that	were	excluded	from	this	study	were	those	
diagnosed	with	dementia	or	other	cognitive	deficiencies.	Volunteers	were	not	compensated	for	their	
participation	and	there	were	no	theoretical	risks	for	participation.	

Results:	
This	study	was	able	to	gather	data	from	a	total	of	31	participants.	As	will	be	discussed	under	

“Limitations”,	although	surveys	were	completed	thoroughly	by	many	participants,	there	are	many	data	
variables	that	provided	fewer	than	31	results.	It	was	a	long	survey	that	asked	a	variety	of	questions,	and	
understandably	may	have	been	difficult	to	complete	in	full.	Of	the	total	participants,	27	completed	the	survey	
independently	(87%)	while	4	completed	the	survey	with	assistance	(13%).		

Personal	Information	and	Living	Status	
The	average	age	of	participants	was	88.3	years,	with	the	youngest	being	85	(the	minimum	age	cutoff)	

and	the	oldest	being	94.	There	was	a	female	predominance	of	22	participants	(71%)	versus	9	male	
participants	(29%).	As	expected	from	the	study	design,	all	individuals	were	residents	of	Henry	and	Stark	
counties	and	the	overwhelming	majority	was	also	born	there.	Individuals	in	this	group	had	an	average	of	3.4	
children,	with	the	least	number	of	0	and	the	greatest	number	of	7.	Interesting,	the	living	status	of	participants	
was	nearly	split	in	half	between	living	independently	or	with	a	spouse	(48%)	and	not	living	independently	
(52%).		For	those	living	independently,	the	majority	(80%)	live	in	town	as	opposed	to	out	in	the	country.	For	
those	not	living	independently	the	majority	live	with	family	(63%).	The	rest	live	in	NHs	(25%)	and	ALFs	
(13%).	Of	course,	one	would	expect	individuals	in	this	age	category	to	require	many	hours	of	assistance	at	
home.	Surprisingly,	however,	only	6	individuals	require	total	care	7	days	per	week	for	24	hours	per	day,	or	a	
total	of	168	hours	weekly.	Four	of	these	individuals	live	in	NHs	and	the	other	2	in	ALFs	as	expected.	Amongst	
the	rest	of	the	participants,	the	majority	does	not	require	any	hours	of	living	assistance.	On	CHART	1,	hours	of	
assistance	appear	to	have	a	bimodal	distribution.	In	addition,	the	most	common	form	of	assistance	was	for	
activities	of	daily	living,	which	include	cleaning,	cooking,	washing,	laundry,	etc.	Finally,	also	surprising	was	
that	72%	of	participants	still	drive	legally.	

[CHART	1:	Number	of	participants	per	hours	of	weekly	living	assistance	shows	a	bimodal	distribution]	
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As	a	fun	and	interesting	variable	we	also	included	years	owning	pets.	Nineteen	participants	owned	
pets	in	their	life,	some	of	which	were	farm	animals,	with	the	average	years	owning	pets	being	29.7	for	those	
participants.	Of	those	participants,	only	6	still	currently	own	pets.	

Health	Insurance	and	Common	Medications	
We	attempted	to	gather	insurance	information	from	different	times	in	the	participants’	lives,	but	

unfortunately	few	participants	were	able	to	remember	this	for	times	other	than	currently.	Nonetheless,	of	the	
27	participants	who	answered	this	question,	all	except	four	currently	have	Medicare	Part	A,	all	except	two	
have	Medicare	Part	B,	and	only	5	have	Medicare	Part	D.	All	except	four	have	supplemental	private	insurance.	

TABLE	1:	Description	of	different	“Parts”	of	Medicare	health	insurance	coverage	
Medicare	Part	A	 Hospital	coverage	covering	inpatient	hospital	care,	inpatient	stays	in	most	skilled	

nursing	facilities,	and	hospice	and	home	health	services	

Medicare	Part	B	 Coverage	for	doctor	and	clinical	lab	services,	outpatient	and	preventive	care,	
screenings,	surgical	fees	and	supplies,	and	physical	and	occupational	therapy	

Medicare	Part	C	 Medicare	Advantage	(joint	Part	A	and	Part	B	coverage	offered	as	HMOs,	PPOs,	fee-
for-service,	and	special	needs	plans	

Medicare	Part	D	 Prescription	drug	coverage	

Common	medications	categories	chosen	for	this	study	were	those	for	hypertension,	
hypercholesterolemia,	hypothyroidism,	diabetes	mellitus	type	2	(DM2),	and	blood	thinners.	It	was	
determined	that	24	of	29	respondents	self-reportedly	take	some	form	of	blood	pressure	medication	(83%),	
22	of	29	respondents	self-reportedly	take	some	form	of	medication	for	high	cholesterol	(76%),	16	of	28	
respondents	self-reportedly	take	a	thyroid	replacement	hormone	(57%),	only	9	of	28	respondents	self-
reportedly	take	medications	for	DM2	(32%),	and	17	of	28	respondents	self-reportedly	take	some	form	of	
blood	thinner	(61%).	The	average	total	number	of	medications	taken	by	25	of	the	participants	was	8.34	with	
a	range	of	3	to	26.	

Smoking,	Alcohol,	and	Illicit	Drug	Use	
Not	surprising,	the	majority	of	participants	have	not	smoked,	drank	much	alcohol,	or	used	any	illicit	

drugs	in	their	lifetime.	However,	10	of	the	31	respondents	have	smoked	in	their	lives	(32%),	a	larger	number	
than	expected.	For	those	who	have	smoked,	the	average	total	years	smoking	was	36.5	and	the	average	pack	
per	day	was	0.8.	The	average	age	at	which	those	individuals	started	smoking	was	20.5.	None	of	the	
participants	use	or	have	used	smokeless	tobacco.	

Alcohol	use	was	minimal.	From	the	ages	of	14-25,	there	were	only	two	respondents	that	specified	use	
of	4	drinks	weekly	each	(0.3	average	for	all	participants).	From	the	ages	of	26-35,	five	respondents	specified	
use	for	an	average	of	3.6	weekly	drinks	(0.8	total	average).	From	the	ages	of	36-65,	seven	respondents	
specified	use	for	an	average	of	3.1	weekly	drinks	(1	average	for	all	participants).	From	the	ages	of	65-85,	six	
respondents	specified	use	for	an	average	of	2	weekly	drinks	(0.5	average	for	all	participants).	And,	from	the	
ages	of	85+,	six	respondents	specified	use	for	an	average	of	2.2	weekly	drinks	(0.5	average	for	all	
participants).	

None	of	the	participants	reported	illicit	drug	use	in	their	lifetimes.	

Education,	Employment,	and	Income	
The	majority	of	respondents	had	a	high	school	level	of	education	(22	of	29	respondents,	or	76%).	

Three	only	had	a	grade	school	level	of	education	(10%),	three	had	a	college	level	of	education	(10%),	and	one	
had	a	graduate	level	of	education	(3%).	The	average	age	at	which	individuals	started	working	was	16.6	and	
the	average	age	of	retirement	was	65.1.	

Individuals	in	this	cohort	work	in	an	average	of	2.5	different	careers	in	their	lifetime,	the	most	
common	of	those	being	in	farming	(30%)	and	military	(33%).	Thirteen	percent	worked	each	in	plumbing,	
food,	and	clothing.	Other	industries	represented	to	lesser	extents	were	construction	(7%),	electrical	(10%),	
insurance	(3%),	landscaping	(7%),	nursing	(7%),	mechanics	(7%),	and	stay-at-home	spouse	and/or	child	



rearing	(7%).	Average	annual	income	ranges	were	specified	by	only	18	individuals,	with	76%	reporting	an	
average	annual	income	of	less	than	$50K,	17%	reporting	between	$50K-$75K,	and	6%	reporting	between	
$75K-$100K.	

Weight	and	Diet	
Weight	alone	is	something	difficult	to	measure	and	understand	its	significance,	but	perhaps	the	

average	change	in	weight	can	be	more	useful.	The	average	weight	reported	was	180.8	lbs.	for	heaviest	mature	
lifetime	weight	and	132.5	lbs.	for	lightest	mature	lifetime	weight.	The	average	reported	change	in	weight	was	
48.3	lbs.	

The	average	number	of	meals	per	day	was,	not	surprisingly,	near	3	for	every	stage	of	life.	We	
categorized	meals	with	this	assumption	and	therefore	report	data	from	3	different	daily	meals	for	each	stage	
of	life,	as	well	are	beverages	and	added	supplements.	No	significant	changes	in	the	food	types	that	make	up	
each	meal	were	noted	from	one	stage	of	life	to	the	other.	For	the	morning	meal,	the	main	categories	of	foods	
included	throughout	all	the	life	stages	were	“Grains/Potatoes”	and	“Meats/Proteins”.	For	the	midday	meal,	
more	categories	of	foods	were	reported	with	predominance	of	“Meats/Proteins”	and	equivalent	values	for	the	
majority	of	respondents	for	all	other	categories	except	“Oils	and	Nuts”	and	“Sweets”.	For	the	evening	meal,	
the	main	categories	of	foods	reported	were	“Meats/Proteins”	and	“Vegetables”.	For	beverages	consumed	
everyday,	water	was	the	predominant	response	in	all	stages	of	life.	In	the	first	4	stages	of	life,	the	only	
supplements	reported	were	Multivitamins,	Vitamin	C,	and	Fish	Oil.	In	the	“current/now”	stage	there	was	a	
presence	from	all	major	categories	asked	about.	Combinations	of	categories	for	each	meal	can	be	further	
analyzed,	but	is	beyond	the	scope	of	this	study.	TABLE	1	can	be	found	in	the	Appendix	for	more	detailed	data.	

Physical	Activity	
Physical	activity	was	separated	into	participation	in	organized	sports	and	general	exercise.	Perhaps	

not	surprisingly,	participation	in	organized	sports	was	minimal	in	all	the	different	stages	of	life	while	most	
respondents	reported	some	general	exercise	activity.	In	childhood,	14	of	21	respondents	reported	exercise	
(67%).	In	young	adulthood,	15	of	21	respondents	reported	exercise	(71%).	In	adulthood,	15	of	21	
respondents	reported	exercise	(71%).	In	late	adulthood,	17	of	22	respondents	reported	exercise	(77%).	And,	
currently,	13	of	24	respondents	reported	exercise	(54%).	Total	weekly	hours	of	activity	were	extremely	
underreported	and,	therefore,	not	presented	here.	The	most	common	form	of	exercise	reported	was	walking.	

Longevity	of	Blood	Relatives	
The	average	age	for	deceased	blood	relatives	must	be	reported	with	and	without	low	value	outliers.	

Low	value	outliers	tend	to	be	accidents	or	rare	diseases.	

Blood	Relative	 Average	age	of	death	 Average	of	death	minus	outliers	
Maternal	
Grandmother	

74.4	yrs	 76.7	yrs	

Maternal	
Grandfather	

72.3	yrs	 76.1	yrs	

Paternal	
Grandmother	

70.5	yrs	 77.9	yrs	

Paternal	
Grandfather	

73.1	yrs	 73.1	yrs	

Mother	 76.2	yrs	 76.2	yrs	
Father	 74.2	yrs	 74.2	yrs	
Siblings	 75.8	yrs	 75.8	yrs	
[TABLE	2:	Average	age	of	death	of	blood	relatives	with	and	without	low	outliers]	

Hobbies	and	Skills	Learned	
Of	27	respondents,	11	reported	learning	a	musical	instrument	at	some	point	in	their	lives	(41%)	and	

only	one	individual	report	currently	still	practicing	that	skill.	Other	art	forms	learned	were	reported	by	12	of	
23	respondents	(52%).	

27	of	28	respondents	reported	learning	a	skill	set	in	their	lifetime	and	26	or	29	respondents	reported	
having	a	performing	a	hobby.	Common	skill	sets	were	gardening	and	knitting/sewing.	Common	hobbies	were	
reading	and	gathering	with	friends.	



Sleeping	Habits	
Average	hours	of	sleep	did	not	show	much	change	from	one	stage	of	life	to	another,	always	remaining	

between	7	and	8	hours	per	night.	Taking	naps	was	also	not	practiced	much	until	their	current	stage	of	life	
(85+	years	of	age)	with	13	of	28	respondents	reporting	taking	naps	regularly	every	day	(46%).	The	use	of	
medications	to	help	with	sleep	was	rare	and	insignificant.	As	expected,	there	is	an	inverse	relationship	
between	average	hours	of	nightly	sleep	and	the	number	of	individuals	that	take	naps	during	the	day	for	the	
different	stages	in	life.	

[CHART	2:	Average	sleep	hours	per	day	and	percent	of	participants	taking	daily	naps	for	each	stage	of	live]	

Self-Reported	Narratives	
There	were	some	very	interesting	responses	as	to	why	individuals	thought	they	had	survived	to	such	

and	old	age.	Most	responses	incorporate	the	importance	of	staying	busy	and	being	happy.	It	was	entertaining	
to	see	that	some	respondents	were	more	blunt,	stating	that	they	have	no	idea.

1. “Staying	active,	working,	and	genetics”
2. “Haven't	the	slightest	idea”
3. “I've	done	nothing	special”
4. “Staying	active,	keeping	mind	busy,	and	not

eating	in	excess”
5. “Trying	to	do	what	is	good	for	me”
6. “Luck	and	a	good	marriage”
7. “Balanced	meals,	exercise,	enjoying	life,	and

laughter”
8. “I	think	I	can	say	I've	worked	pretty	hard	my

whole	life”
9. “Continue	to	be	as	active	as	possible	everyday”
10. “Religion,	child	care,	playing	cards,	family,	and

having	help”
11. “Hard	work	farming	and	a	good	life”
12. “Hard	work	and	clean	living”
13. “Being	as	content	as	possible	with	any

situation	and	trying	to	be	positive”
14. “Raising	a	family.	Working	in	the	home	as	well

as	in	an	office.	Doing	things	together	with	my
husband	and	family.	After	graduating	from
college	and	no	longer	being	at	home,	we
engaged	and	worked	in	a	greenhouse	growing
and	selling	plants	until	he	passed	away.	I	then
learned	to	do	outdoor	chores	until	I	developed
health	issues.”

15. “Staying	active,	eating	healthy,	and	not
smoking”

16. “Plenty	of	love,	hard	work,	many	friends,	and
volunteering”

17. “Positive	attitude	and	a	very	amizing	and
loving	wife	of	54yrs”

18. “Staying	busy”
19. “Trusting	in	god	and	trying	to	live	a	good	life

(helping	others	and	going	to	church).	No
drugs.”

20. “Good	diet,	no	alcohol,	jobs	that	entailed	a	lot
of	walking”

21. “Hard	work	and	good	diet”
22. “Be	active	everyday”
23. “Keeping	busy,	always	belonged	to	the	church

and	groups	like	gardening	club,	women's	club.
24. “Hereditary.	Keep	body	and	mind	busy.	Be	at

peace	with	what	you	are	and	do.	Pride.	Choose
a	good	mate.	Must	have	reason	to	live.	Choose
God,	keep	you	humble.	Choose	a	good	doctor.”

25. “Don't	know”
26. “Believing	and	praying	to	God.	I	believe	having

many	friends	and	keeping	active.	Also	try	to	be
in	a	good	humor.	I	do	a	lot	of	reading	and	play
Bridge;	I	enjoy	both	very	much.	I	love	to	work
in	my	flowers	and	my	small	garden.	It	is
necessary	to	keep	busy.”

27. “Keep	busy.
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Discussion:	
As	eluted	to	in	the	introduction,	this	study	is	a	qualitative	study	that	tries	to	analyze	many	aspects	of	

the	“oldest	old”	in	our	community	of	Henry	and	Stark	counties.	Therefore,	in	this	discussion,	the	purpose	is	
not	to	make	conclusions	or	definitive	recommendations	about	any	aspect	of	health	or	wellbeing,	but	simply	to	
analyze	and	inform.	We	found	that	some	of	the	data	brought	up	some	important	questions	about	this	group	of	
individuals.	Firstly,	an	important	piece	of	information	gathered	here	is	that	many	individuals	over	the	age	of	
85	live	independently,	alone	or	with	a	spouse.	In	addition,	most	of	them	don’t	utilize	any	hours	of	living	
assistance	from	outside	sources.	We	cannot	know	for	sure	that	these	individuals	don’t	require	them,	however.	
With	this	information	it	seems	prudent	to	further	research	the	proper	or	under-utilization	of	services	and	
how	many	individuals	in	this	age	group	actually	need	or	not	these	services.	Secondly,	it	is	comforting	to	see	
that	most	individuals	have	proper	health	insurance	coverage	through	Medicare	and	additional	private	
insurance.	And,	although	these	individuals	take	an	average	of	8.3	different	medications,	it	seems	that	they	
have	the	means	to	pay	for	them.	Less	specific	to	this	analysis,	but	nonetheless	important,	is	further	research	
to	determine	the	appropriateness	of	this	seemingly	high	number	of	medications.		

Perhaps	not	surprising	is	the	information	obtained	regarding	aspects	of	life	commonly	thought	of	
when	discussing	health	and	general	wellbeing.	The	data	shows	that	most	of	the	“oldest	old”	in	our	community	
have	led	“healthy”	lives	by	general	standards.	Their	average	weights	and	change	in	weight	appears	to	be	
relatively	benign.	The	majority	has	refrained	from	tobacco,	alcohol,	or	illicit	drug	use.	Most	of	them	have	been	
practicing	some	form	of	exercise	for	their	entire	lives.	And,	all	have	the	appropriate	number	of	hours	of	sleep	
per	day.	

Genetics	on	the	other	hand,	although	of	limited	use	here,	is	a	less	significant	measure	for	us.	It	is	clear	
that,	on	average,	our	participants	have	surpassed	the	lifespan	of	their	blood	relatives.	In	general,	they	have	
surpassed	the	longevity	of	their	blood	relative	by	at	least	7	years.		

Finally,	it	is	important	to	discuss	the	survey	in	general	and	the	total	number	of	questions	that	
individuals	were	able	to	complete.	We	found	that	there	was	adequate	completion	of	the	survey	by	the	
majority	of	participants.	If	we	define	adequate	completion	as	answering	80%	of	the	questions	or	more	we	see	
that	20	of	the	31	participants	did	so	(64.5%).	As	discussed	later	in	the	“Limitation”,	if	is	difficult	to	truly	
understand	the	reasons	for	varied	completeness	of	the	survey.	It	is	possibly	a	complex	difference	in	attention,	
cognitive	ability,	and	patience.	Interestingly,	when	plotting	the	number	of	questions	answered	out	of	113	per	
participant,	it	almost	appears	as	if	there	are	two	groups.	There	appears	to	be	a	single	prominent	drop	in	
values	between	two	gradual	slopes.	This	does	not	give	indications	for	cause	or	even	significance,	but	may	be	
an	area	of	interest	for	further	analysis	(e.g.	Does	the	first	gradual	slope	comprise	of	individuals	living	
independently	and	therefore	represents	better	cognitive	function,	attention	span,	or	patience?	etc.).	

[CHART	3:	Total	number	of	questions	completed	on	the	questionnaire	by	each	participant,	ascending	order]	
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Limitations:	
When	conducting	a	study	with	such	a	broad	scope	of	information,	there	are	bound	to	be	limitations.	

We	understand	that	someone’s	life	history	and	the	factors	that	affect	someone’s	health	cannot	be	determined	
by	one	questionnaire.	We	understand,	therefore,	that	our	questionnaire	does	not	cover	many	other	important	
aspects	of	life,	health,	and	wellbeing	even	though	we	believe	that	it	encompasses	a	good	variety	and	quantity	
of	information.	In	addition,	it	is	difficult	to	study	such	an	old	population	with	a	questionnaire	that	asks	
individuals	to	remember	details	about	things	difficult	to	remember	and	from	long	ago.	Many	of	this	
information	probably	did	not	seem	important	at	the	time	it	occurred.	

For	anyone	completing	a	questionnaire,	we	understand	that	the	longer	it	is,	the	more	difficult	and	
bothersome	it	is	to	complete.	We,	nonetheless,	really	pushed	the	limit	of	attention	and	patience	when	we	
asked	volunteers	to	complete	a	6	page,	113-question	questionnaire.		For	questions	missed,	therefore,	it	was	
difficult	to	identify	the	reason	exactly.	Although	we	instructed	patients	to	mark	“I	don’t	know”	or	“N/A”	for	
questions	they	could	not	answer,	very	few	followed	that	direction.	Furthermore,	we	cannot	exactly	determine	
whether	questions	were	skipped	by	choice	or	whether	an	individual	was	cognitively	unable	to	complete	it	(i.e.	
didn’t	notice	or	see	the	question	on	the	paper).	

Finally,	it	is	worth	remembering	that	simply	because	someone	has	reached	the	age	category	of	
“oldest	old”	does	not	mean	that	that	individual	is	living	well.	In	this	study	we	tried	to	find	commonalities	
amongst	individuals	in	this	category,	but	did	not	discriminate	between	those	living	well	with	a	clinical	
judgment	of	many	more	years	to	live	and	those	barely	living	at	all	with	a	clinic	judgment	of	few	years	left	to	
live.	
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Appendix	

TABLE	3	
Percentages	for	respondents	that	reported	including	a	particular	food/supplement	category	in	a	meal	for	a	
stage	of	life.	

Food	or		
Supplement	Category	

Childhood	
stage	of	life	

Young	Adulthood	
stage	of	life	

Adulthood	
stage	of	life	

Late	Adulthood	
stage	of	life	

Current/Now	
stage	of	life	

Grains/	Potatoes	 81% 86% 91% 86% 80% 
Meats/	Proteins	 10% 25% 41% 41% 37% 
Dairy	 81% 95% 82% 91% 93% 
Fruits	 48% 50% 55% 64% 73% 
Vegetables	 14% 25% 23% 18% 20% 
Oils	and	Nuts	 0% 0% 0% 0% 7% M

or
ni
ng
	M
ea
l	

Sweets	 14% 25% 27% 41% 47% 
Grains/	Potatoes	 55% 60% 67% 50% 52% 
Meats/	Proteins	 80% 65% 76% 80% 83% 
Dairy	 35% 55% 67% 50% 48% 
Fruits	 65% 50% 52% 50% 59% 
Vegetables	 40% 50% 52% 55% 59% 
Oils	and	Nuts	 0% 0% 0% 0% 7% M

id
da
y	
M
ea
l	

Sweets	 25% 25% 38% 40% 38% 
Grains/	Potatoes	 76% 83% 84% 75% 67% 
Meats/	Proteins	 82% 83% 84% 80% 85% 
Dairy	 35% 50% 47% 40% 37% 
Fruits	 35% 44% 37% 70% 48% 
Vegetables	 82% 89% 89% 80% 81% 
Oils	and	Nuts	 0% 0% 0% 5% 4% Ev

en
in
g	
M
ea
l	

Sweets	 24% 22% 26% 35% 37% 
Water	 93% 95% 95% 95% 93% 
Coffee	 64% 68% 63% 68% 69% 
Tea	 29% 42% 42% 32% 38% 
Soda	 29% 21% 21% 32% 17% 
Beer	 0% 11% 16% 16% 7% 
Wine	 0% 0% 0% 11% 3% Be

ve
ra
ge
s	

Other	 7% 11% 11% 11% 7% 
Multivitamin	 75% 71% 64% 60% 67% 
Protein	 0% 0% 0% 7% 5% 
Vitamin	C	 100% 71% 64% 60% 52% 
Iron	 0% 14% 0% 7% 19% 
Vitamin	B	Complex	 0% 0% 0% 7% 14% 
Fish	Oil	 50% 29% 45% 60% 43% 
Chondroitin	Sulfate	 0% 0% 0% 7% 5% Su

pp
le
m
en
ts
	

Other	 0% 0% 0% 13% 19% 



Table	2	
Analysis	of	selected	variables	

Variable	 N	 Minimum	 Maximum	 Mean	 Std	Dev	

Age	 27	 85	 94	 88.5	 2.6	

Number	of	children	 27	 0	 7	 3.3	 1.6	

Hours	of	assistance	 27	 0	 168	 33.6	 66.3	

Number	of	years	with	a	pet	 22	 0	 90	 29.6	 28.2	

Total	number	of	medications	 21	 3	 26	 8.5	 4.9	

Total	years	smoking	 9	 20	 62	 33.8	 15.7	

Total	number	of	careers	 18	 0	 6	 2.2	 1.5	

Age	started	working	 22	 7.5	 40	 16.6	 6.0	

Age	of	retirement	 19	 47	 82	 64.9	 7.7	

Heaviest	weight	 22	 130	 236	 177.9	 31.5	

Lightest	weight	 17	 97	 165	 126.2	 22.4	

Change	in	lifetime	weight	 17	 6	 87	 45.4	 21.0	

Age	of	maternal	grandmother	 14	 40	 96	 75.4	 15.0	

Age	of	maternal	grandfather	 12	 40	 97	 70.0	 16.0	

Age	of	paternal	grandmother	 13	 21	 100	 68.0	 22.8	

Age	of	paternal	grandfather	 12	 25	 96	 71.0	 20.9	

Age	of	mother	 24	 35	 92	 75.7	 14.6	

Age	of	father	 22	 25	 96.5	 74.2	 16.3	

Age	of	siblings	 17	 54	 100	 75.8	 11.7	

Hours	of	sleep	in	childhood	 11	 4.5	 10	 7.9	 1.3	

Hours	of	sleep	in	young	adulthood	 14	 6	 9	 7.6	 0.7	

Hours	of	sleep	in	adulthood	 14	 6	 9	 7.6	 0.9	

Hours	of	sleep	in	late	adulthood	 15	 6	 9.5	 7.7	 1.0	

Hours	of	sleep	now	 23	 4.5	 12	 7.7	 1.7	

Number	of	questions	answered	out	of	113	 27	 42	 113	 88.0	 25.4	

ITEM	1	
Questionnaire	used	to	assess	patients	is	on	the	following	5	pages	



Dear Survey Participant, 
Thank you very much for volunteering to help with this research initiative. The researchers 
conducting this study are Paulo Michelini, a third-year medical student at the University of 
Illinois College of Medicine at Peoria, and his medical preceptor Dr. Remigijus Satkauskas. We 
hope to gather detailed and systematic data regarding the lives of individuals born before 1931 
so that we may better understand human longevity. These individuals have surpassed the life 
expectancy for their cohort and also for that of children born today. We would also like to use 
this information to compare the quality of life amongst individuals in this category. 

The results of this research will be presented by Paulo Michelini during UICOMP’s Research 
Day as well as to the interested stakeholders of Henry and Stark Counties. 

[Identifiers will not be recorded, but will be used to connect this information to a patient’s chart] 
** If you cannot remember the answer to a question, just write “I don’t know” next to it ** 

How are you completing this survey? Independently With assistance 
Name: _____________________________________ 
Age and year of birth: _________________________ 
Sex: Male Female Other 
Place of birth: ________________________________ 
Number of Children: ___________________________ 
Current city of residence: ________________________ 

Do you live alone? Yes No 
If no, where? Nursing Home Assisted Living With Family Other 
If you live alone, do you live... In Town In the Country 
Do you drive (legally)? Yes No 

How many hours of living assistance do you receive per week? ________________ 
What kind of living assistance do you receive?  

__ Assistance with Activities of daily living - cleaning, cooking, washing, laundry 
__ Physical therapy 
__ Occupational therapy 
__ Meals on Wheels 

Number of years you took care of a pet (dog, cat, fish, etc)? _____________ 
Do you currently have a pet? Yes No 



PAST MEDICAL & SURGICAL HISTORY 

Diagnosed 
Conditions 

 
 

Past 
Surgeries 

 
 

 
HEALTH INSURANCE: 
Circle all that apply 
In Childhood (age 14-25) ? Private Medicaid 
In Young Adulthood (age 26-35) ? Private Medicaid 
In Adulthood (age 36-65) ? Private Medicaid 
Now (age 65+) ? Medicare Part - A B C D 

with Supplemental Private Insurance? Yes No 
 
LIST OF CURRENT MEDICATIONS: 
Do you take medications for high blood pressure? Yes No 
Do you take medications for cholesterol? Yes No 
Do you take medications for thyroid? Yes No 
Do you take medications for diabetes? Yes No 
Do you take blood thinner medications? Yes No 
How many medications are you currently taking? _______________ 
 
MEDICATION HISTORY LIST (what medications have you taken long-term): 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
 
SMOKING, ALCOHOL, AND DRUG USE: 
Have you ever smoked tobacco? Yes No 
At what age did you begin smoking? _________________ 
At what age did you quit smoking? __________________ 
On average, how many packs did you smoke per day? ________________ 
Number of years smoking? _____________ 
Have you used chewing tobacco regularly? Yes No 
How many alcoholic drinks per week from age 14-25? ________________ 
How many alcoholic drinks per week from age 26-35? ________________ 
How many alcoholic drinks per week from age 36-65? ________________ 
How many alcoholic drinks per week from age 65-84? ________________ 
How many alcoholic drinks per week from age 85+? _________________ 
Have you ever used illicit drugs? Y N 

If so, which ones and for how many years? ____________________________________ 
______________________________________________________________________ 



DIET AND WEIGHT: 
What is the heaviest you have ever weighed in your adult life? ________ 
What is the lightest you have ever weighed in you adult life? ________ 

Childhood 
(age 14-25) 

Young Adult 
(age 26-35) 

Adult 
(age 36-65) 

Late Adulthood 
(age 65-84) 

Now 
(age 85+) 

Average 
number of 
meals per day 

Your average 
morning meal 
includes which 
of the 
following? 
(Circle all that 
apply) 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Your average 
lunchtime meal 
includes which 
of the 
following? 
(Circle all that 
apply) 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Your average 
nighttime meal 
includes which 
of the 
following? 
(Circle all that 
apply) 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Grains/Potatoes 
Meats 
Dairy 
Fruits 
Vegetables 
Oils and Nuts 
Sweets 

Your daily 
beverage 
intake includes 
which of the 
following? 
(Circle all that 
apply) 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Main daily 
beverage 
source 
(Circle one) 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Water 
Coffee 
Tea 
Soda 
Beer 
Wine 
Other 

Supplements 
and Vitamins 
(Circle all that 
apply) 

Multivitamin 
Protein 
Vit C 
Iron 
Vit B complex 
Fish oil 
Chondroitin Sulf. 
Other________ 

Multivitamin 
Protein 
Vit C 
Iron 
Vit B complex 
Fish oil  
Chondroitin Sulf. 
Other________ 

Multivitamin 
Protein 
Vit C 
Iron 
Vit B complex 
Fish oil 
Chondroitin Sulf. 
Other________ 

Multivitamin 
Protein 
Vit C 
Iron 
Vit B complex 
Fish oil 
Chondroitin Sulf. 
Other________ 

Multivitamin 
Protein 
Vit C 
Iron 
Vit B complex 
Fish oil 
Chondroitin Sulf. 
Other________ 



EMPLOYMENT & INCOME: 
What is your highest level of education? 

Grade school High School Bachelors Masters and above 
How many different careers/jobs have you had in your lifetime? ________ 
At what age did you start working? _________ 
At what age did you retire? _________ 
Main industry of profession: 

Farming Construction Electrical Plumbing 
Masonry Banking Food Insurance 
Landscaping Nursing Medicine Pharmacy 
Mechanical Engineering Railroad Law Enforcement 
Military Stay-at-home Spouse / Child-rearing Clothing 

Yearly Income Range while working:
< $50K $50K-75K $75K-100K $100K-150K >$150K

PHYSICAL ACTIVITY: 
Childhood 
(age 14-25) 

Young Adult 
(age 26-35) 

Adult 
(age 36-65) 

Late Adulthood 
(age 65-84) 

Now 
(age 85+) 

Participation in 
organized 
sports? 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Voluntary 
exercise? 
What kind? 
(Circle all that 
apply) 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Weight Lifting - Running - Walking - Aerobics - Swimming - Biking - Yoga - Tai Chi - Bowling 
Martial Arts - Dancing - Other _____________________________ 

Hours of 
physical 
activity per 
week? 

GENETICS / LIFESPANS OF CLOSE BLOOD RELATIVE? 
How old were your relatives when they died? If still alive, how old are they now? 

Maternal Grandmother Mother 

Maternal Grandfather Father 

Paternal Grandmother Siblings 

Paternal Grandfather 



HOBBIES AND SKILLS ACQUIRED: 
Did you ever learn to play a musical instrument? Yes No 

If yes, did you play that musical instrument for the majority of your life? Yes No 
Do you still play that musical instrument today? Yes No 

Did you ever learn another art form? Yes No 
Painting Drawing Pottery/Ceramics Sculpture
Photography Dance Theater/Acting Singing
Other: _________________________________________________________________ 
If yes, did you practice above art form(s) for majority of your life? Yes No 
Do you still practice above art form(s) today? Yes No 

Did you ever learn other skills and practiced them? Yes No 
Construction/Building Gardening Mechanics 
Woodworking Knitting/Sewing Cooking 
Other: _________________________________________________________________ 
Do you still utilize these skills today? Yes No 

Do you practice any other hobbies daily or weekly? Yes No 
Reading Writing Gathering with Friends 
Volunteering Babysitting Picture Puzzles 
Board Games Word Puzzles 
Other: _________________________________________________________________ 

SLEEPING HABITS: 
Childhood 
(age 14-25) 

Young Adult 
(age 26-35) 

Adult 
(age 36-65) 

Late Adulthood 
(age 65-84) 

Now 
(age 85+) 

Hours of sleep 
per night? 

Do you take a 
nap most days 
of the week? 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Did/do you use 
sleeping pills? 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

SUMMARY: 
What do you think is the secrete of living a long life as you have? ________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 



Analysis of Geriatric Longevity in 
Rural Northwest Illinois
Paulo Michelini, M3
Dr. Remi Satkauskas, MD

INTRODUCTION & BACKGROUND

COMMUNITY: Henry and Stark counties

PRIMARY GOAL: Analyze “oldest old” in the 
community to better understand this population 
and what to expect from the aging population

“OLDEST OLD” = 85+ years of age
 as determined by the NIA



COMMUNITY VS. NATIONAL AVGs

NH = nursing homes; ALFs = assisted living facilities

COMMUNITY NATIONAL 
AVGs

“Oldest old” portion of 
the population

2.6% 1.7%

Number of people per 
available NH and ALF

6,275 6,741

METHODS

Questionnaire
Focused on health and wellbeing
113 questions (some multistep)
Stages of life questions

“Childhood” = 14 – 25 yrs
“Young Adulthood” = 26 – 35 yrs
“Adulthood” = 36 – 65 yrs
“Late Adulthood” = 66 – 84 yrs
“Current/Now” = 85+ yrs



RESULTS

31 Participants
Avg Age = 88.3 (range of 85 – 94)
87% (27/31) completed questionnaire independently

71% (22/31) female
48% (15/31) live independently or with spouse
63% (10/16) of those not living independently live 

with family members
71% (22/31) drive legally

RESULTS

Hours of living assistance
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CHART 1: Number of participants per hours of weekly living assistance



RESULTS

Health Insurance and Common Medications
Nearly all participants have Medicare Parts A 
and B in addition to private supplemental 
insurance

Avg total meds: 8.3 (of 25/31 participants)
83% (24/29) take BP meds
76% (22/29) take cholesterol lowering meds
57% (16/28) take thyroid hormone replacement
32% (9/28) take diabetes meds
61% (25/31) take blood thinners

RESULTS

Smoking, Alcohol, and Drug Use
32% (10/31) have a smoking history
Avg pack per day: 0.8 pks
Minimal alcohol history
No illicit drug use

Education, Employment, and Income
79% (22/29) completed high school
Avg of 2.5 different careers in a lifetime
Farming and Military when most common careers
76% (13/18) report <$50K annual income



RESULTS

Weight and Diet
Avg change in adult weight: 48.3 lbs
Primary food groups per meal:

“Grains/Potatoes” and “Meats/Protein” 
followed by “Vegetables”

Common supplements taken currently:
Multivitamins, Vitamin C, and Fish Oil

RESULTS
Physical Activity

> 70% of participants reported regular physical
activity in all stages of life, but minimal participation 
in organized sports

Longevity of Blood Relatives



RESULTS

Sleep Habits
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CONSIDERATIONS FOR THE COMMUNITY

1. Many individuals of this age group live alone or with
a spouse of similar age and many don’t utilize any
outside living assistance

2. Individuals in this age group seem to be
appropriately insured medically

3. Individuals in this age group lead “healthy lives”

4. In this study genetics is a less significant measure
to associate longevity



ANSWERS COMPLETED
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Participant

THANK YOU
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Introduction 
The CDC estimates the prevalence of diabetes in the United States to be 29.1 million. Diabetes 

has significant morbidity and mortality and costs $245 billion annually.i  Diabetes increases a person’s 
risk for complications of end organ damage. These complications include things such as neuropathy, 
blindness, kidney disease, heart disease and impaired wound healing.ii  Due to the risks associated with 
diabetes, there are established guidelines to minimize the impact of the disease process which include 
annual eye exam, foot exam and HbA1c testing.iii The HbA1c test assesses a person’s overall glucose 
control from the past few months by indicating the amount of red blood cells that have been 

glycosylated. Controlling HbA1c levels has shown to decrease the risks of developing complications. ii In 
a study comparing the performance for Diabetes Quality Indicators between a rural and urban setting, 
the urban patients had higher performance. 48.6% of urban patients had a HbA1c less than 7% as 
compared to the rural patients who only had 33.3%. The urban setting also showed a higher rate of 
people that had a HbA1c level measured in the past 3 months at 55.1% while the rural setting reported 

47.1%.ii  
Health literacy as defined by the WHO is, “the personal characteristics and social resources 

needed for individuals and communities to access, understand, appraise and use information and 
services to make decisions about health”iv. An element of health literacy is health numeracy which is 
“the ability to comprehend, use and attach meaning to numbers”v. There is an association between 
lower health literacy scores and “higher avoidable hospitalization rates, decreased ability to self-care, 
poorer health outcomes and higher mortality rates”vi.  

Management of diabetes involves being able to work with numbers to maintain blood glucose 
within a range by adjusting doses in medication and being able to understand nutritional information.  
Low literacy and numeracy has been associated with difficulty in properly managing blood sugar levels. 
This is in part related to the fact that medication dosing requires knowledge about disease, decision-
making ability and simple arithmetic.vii The U.S. Department of Health and Human Services did a survey 
and found that about one third of U.S. adults didn’t have the ability to “read instructions on a 
prescription label, and determine what time a person can take the medication”viii. Looking at the 

breakdown by age group, for people who were 65 and up, the rate was greater than 50%viii.  
The Diabetic Numeracy Test (DNT) was developed because there were no current tests that 

were designed to assess the numeracy of diabetics because the tests were not geared towards 
measuring the skills a diabetic needs. The developers identified five areas of self-management that a 
diabetic regularly encounters to test: nutrition, exercise, glucose monitoring, oral medication and insulin 

use. x The data that was collected from the DNT showed that people with literacy above ninth grade 

level could still have low numeracy. x These results show the importance of assessing both literacy and 
numeracy. To help maximize the treatment for diabetes, a physician needs to understand the factors 
that affect the patient, and identifying deficiencies in numeracy could provide information about how to 
effectively treat the patient.  

Methods 
These methods were adapted from the methodology of Cavanaugh et al 2008.ix 

The study took place in the Gibson City Area Hospital (GAH) System at the Family Health Care Center, 
Paxton Clinic and Gibson City Clinic. GAH is a critical access hospital located in rural central Illinois. Study 
participants had a primary care physician who was associated with GAH. Seventy patients who have 
“diabetes mellitus” on their problem list in the electronic medical record participated in a two-part 
survey. The first portion asked the participant demographic information such as age, gender, education, 
diabetic management and symptoms. This information was self-reported. The second part was the 15-
question Diabetes Numeracy Test (DNT-15) that was validated in a study in 2008.x  When participants 



checked in for their appointment they were offered the survey to complete in the waiting room. 
Participants were offered to have the survey administered orally. They were given 30 minutes to 
complete the survey and told they could use any calculator that they had on them (phone, iPod, tablet, 
etc). The participant was informed that they could stop the survey at any time.  

Statistical analysis was done using SPSS v22 and Microsoft Excel. Linear regression was used to 
look for the correlation between score on the DNT-15 and HbA1c levels. A t-test: two sample assuming 
unequal variances was used to determine the differences in HbA1c levels and Scores on DNT-15 
between the people who received education from their providers and those who did not.    

Results 
There were 70 participants who filled out the survey. The sample was made up of 33 females 

and 37 males with ages ranging from 11 to 98. All of the participants had their diabetes managed by 
their primary care doctor who was Family Medicine trained. For the sample, the mean number of years 
with diagnosed diabetes was 17.44 years and median of 17.5 with the minimum being 1 year and the 
maximum being 35 years. 14.2% of participants had less than a high school education, 54.4% had a high 
school degree, 17.1% had an associates/some college and 14.2% had a college degree or more. The 
average HbA1c level was 9.32 and median 8.95 with lowest at 6.5 and highest at 13.4. These values were 
self-reported or looked up in the EMR by the nurse at the facility.  

The average score on DNT-15 was 7.97 with a median score of 8.5. A t-test showed statistically 
significant at the 0.01 level that the scores on the DNT-15 were moderately correlated to HbA1c levels 
with an R= -0.80385 and R2= 0.64617. No other variable showed any statistically significant correlation 
with score on the DNT-15.   

When comparing people who received education from a health care worker on diagnosis and 
those who did not receive education, there was no statistically significant difference in the scores or 
HbA1c.  

Discussion 
Management of diabetes is multifactorial and there are many components, some of which are 

modifiable and some that are not. To effectively treat a person with diabetes, a physician has take into 
account each individual’s factors.  From the survey done, there was some correlation showing that 
higher scores on the DNT-15 resulted in lower HbA1c levels. However, the coefficient of determination 
shows that the score on the test is not the only factor involved in predicting HbA1c because it only 
accounted for about two-thirds of the changes.  Moving forward, it is important for health care 
providers to consider their patient’s numeracy skills when developing a treatment plan.  

Limitations 

With a small sample size, it was difficult to do comparisons among subgroups. Given that the 

participants surveyed lacked racial diversity, there results may not be generalizable. The participants 

were health-seeking patients who had an established primary care physician and may not appropriately 

represent the behaviors of the population. The survey could take up to 30 minutes that could have 

hindered the completion of the survey.  

i Menke, A., Casagrande, S., Geiss, L., & Cowie, C. C. (2015). Prevalence of and trends in diabetes among adults in 
the United States, 1988-2012. Jama,314(10), 1021-1029. 
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Participant Questionnaire 

1) What is your sex?

a. Male

b. Female

2) What is your age?_____

3) What is your highest level of education completed?

a. Less than high school

b. High school

c. Associates /some college

d. College or higher

4) Type of Diabetes?

a. Type 1

b. Type 2

5) Type of Care for diabetes:

a. Primary Care

b. Endocrinologist

c. Other_________

6) Years with Diabetes: ________

7) Most Recent A1c: _____

8) Rate your control of blood sugars:

a. Good

b. Fair

c. Poor

9) Have you experienced any health complications from diabetes?

a. Yes

b. No

10) If YES, what type?

a. Vision changes

b. Sensation changes

c. Foot problems

d. Kidney problems

e. Stroke

f. High blood pressure

g. Skin problems

11) I have been educated or given information about diabetes from a health care worker?

a. Yes

b. No

12) If YES to #10, what was the information about:

a. Diet

b. Exercise

c. Treatment

d. Explaining laboratory values

e. Other: ______



 
 
1.  If you ate the entire bag of chips, how many total grams of carbohydrate would you 
eat?   
    
   

Nutrition Facts 
Serving Size 1oz. (28g/About 10 chips) 
Servings Per Container 3.5 

 

Amount Per Serving 

Calories 140             Calories from Fat 60
 

                                       % Daily Value*

Total Fat 6g                                        10%

  Saturated Fat 0.5g                              4%

Cholesterol 0mg                                  0%

Sodium 150 mg                                    7%

Total Carbohydrate 18g                      6%

 
 
 
 

 
1. ANSWER _________ total grams 
 
 
2.  1/2 cup of potatoes counts as 1 carbohydrate choice. How many choices does 2 
cups of potatoes count as?     
 
2. ANSWER _________ choices 
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3. You ate 1 and 1/2 cups from the food labeled below.  How many grams of
carbohydrate did you eat? 

Nutrition Facts

Serving size: ¾ cup
Servings per container 10

Amount per Serving
Calories 150 Calories

Total Fat 7g
Total Carbohydrates 18 grams

Dietary Fiber 3g
Sugars 3g

Protein 3g

3. ANSWER _________ grams

4. You have to eat 6 grams of carbohydrate for each 30 minutes you plan to walk.
You are planning to walk for one hour. You have a bag with 12 crackers.  Each cracker 
contains 10 grams of carbohydrate.  How many crackers do you need to eat before 
your walk? 

4. ANSWER _________ crackers
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5. Your target blood sugar is between 60 and 120. Please circle the values below that
are in the target range (circle all that apply):  

55 

145 

118 

6. You test your blood sugar 4 times a day. How many strips do you need to take with
you on a 2-week vacation? 

6. ANSWER _________ strips
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7. You test your blood sugar 3 times a day.  You purchase a prescription of 50 strips
on March 5th. Of the dates below, by when will you need to buy new strips? 

March 21st

April 21st

May 21st

June 21st

8. You have a prescription for metformin extended release 500 mg tablets. The label
says, “Take 1 tablet with supper each night for the first week.  Then, increase by 1 
tablet each week for a total of 4 tablets daily with supper.” 

How many tablets should you take with supper each night the second week?   

8. ANSWER _________ tablets
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9. Your insulin dose is increased to 54 units and you begin using a larger syringe that
holds 100 units.  On the syringe below, circle the line/marking that shows you have 
drawn 54 units. 

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

9 0

1 0 0
U N IT S
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1O. Please round down to the nearest whole number. 
 
You are given the following instructions: “Take 1 unit of insulin for every 7 grams of 
carbohydrate you eat.”  How much insulin do you take:     
 

  

When you eat 98 grams at supper?  
 

98g 
 
10. ANSWER _________ units 
 

 
 
11. You are told to follow the sliding scale shown here.  The sliding scale indicates the amount of  
insulin you take based upon your blood sugar levels.  

If Blood sugar is: Units of Insulin 

130-180 0 

181-230 1 
231-280 2 
281-330 3 
331-380 4 

  
 
How much insulin would you take for a blood sugar of 295? 
 
11. ANSWER _________ units 
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Use the following information for questions 12, 13 
You check your blood sugar just before eating. You take 1 unit of insulin for every 10 
grams of carbohydrates you eat.   You are also given the sliding scale shown below.  
The sliding scale indicates the amount of insulin you should add to your usual dose 
based upon your blood sugar levels:   

If your blood sugar is greater than 120 points at breakfast, lunch or supper, add 2 units of insulin. 

If your blood sugar is greater than 150 points at breakfast, lunch or supper, add 4 units of insulin. 

If your blood sugar is greater than 180 points at breakfast, lunch or supper, add 6 units of insulin. 

Insulin Dose Schedule 

      1 unit of Insulin /10 grams carbohydrate at meals 
If Blood sugar is: Breakfast  Lunch  Supper 

> 120 
> 150 
> 180 

+ 2 
+ 4 
+ 6 

+ 2 
+ 4 
+ 6 

+ 2 
+ 4 
+ 6 

12. Your blood sugar is 284 and you ate 40 grams of carbohydrate at breakfast. How
much total insulin do you need to take?  

284 mg/dl 40 grams 

12. ANSWER _________ units

13. Your blood sugar is 380 and you will eat 60 grams of carbohydrate at supper. How
much total insulin do you need to take? 

380 mg/dl 60 grams 

13. ANSWER _________ units
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Questions 14-15 
You have been asked to start taking 32 units of NPH insulin tonight at bedtime.  
This insulin will work during the night and will lower your blood sugar first thing in the 
morning.  You were given the following instructions:  

• Your goal is to have the morning (fasting) blood sugar below 120.

• Check your blood sugar every morning before breakfast.

• Start with 32 units of NPH tonight.  Increase the dose by 2 units every other
day until your blood sugar is at or below 120.

• Your fasting blood sugar must be above 120 for 2 mornings in a row in order for
you to increase the insulin dose by 2 units.

• Once your blood sugar is staying below 120, stop increasing the nighttime
insulin.

You begin with 32 units of NPH insulin last night.  How much NPH insulin will you take 
on each of the following nights? 

14. Morning of day 1, your blood sugar is 164. How much insulin will you take that
night? 

14. ANSWER _________ units

15. Morning of day 2, your blood sugar is 136. How much insulin will you take that night?

15. ANSWER _________ units
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Answer Key

Question # Answer 

1 63 grams

2 4 choices

3 36 grams

4 1-2 crackers

5 Circled 118 only

6 56

7 March 21

8 2 tablets

9 See Question sheet

10 14 units

11 3 units

12 10 units

13 12 units

14 32 units

15 34 units



HbA1c and Scores on DNT-15
James Smith M3
UICOMP

Why I chose this topic

• Diabetes is quite prevalent and can have devastating
outcomes.

• Multiple factors impact a person’s self care in
managing their diabetes.

• Many of these factors are personal and involve the
patient’s beliefs about the disease, beliefs about
risks/benefits, motivation of compliance, etc

• Physicians cannot always convince people or
overcome personal beliefs, so what role can we take
to combat?



Why I chose this topic

• One factor that we can modify is educating our
patients.

• CDC survey showed that in 2013, 57.4% of
people diagnosed with diabetes reported to have
attended a diabetes management class.

• Are patient outcomes improving because of the
education?

Questions

• In rural Illinois, does having higher levels of
numeracy result in better management of
diabetes (as measured by recent HbA1c)?

• Would people who reported to have received
education by a health care provider have better
numeracy and HbA1c levels?



Background 

• CDC estimates prevalence of diabetes in US to be
29.1 million, 9.3% of US population

• Estimated costs $245 billion annually
• Management recommendations include: regular

visits, annual eye exam, foot exam and HbA1c
testing

HbA1c
• Blood glucose measurements

move up and down throughout
the day with day to day change

• HbA1c gives an average blood
glucose over 3 months
reducing day to day changes

• Test can be up to 0.5 above or
below the actual

• Recommended by
International Expert
Committee



HbA1c 

• Controlling HbA1c has shown to decrease risks
of developing complications.

• In the Diabetes Control and Complications Trail,
there was a 50-70% reduction in risk of
development of complications when HbA1c was
maintained at average of 7.2 rather than 9.0

Definitions 

• Health Literacy- the personal characteristics
and social resources needed for individuals and
communities to access, understand, appraise
and use information and services to make
decisions about health

• Health Numeracy- the ability to comprehend,
use and attach meaning to numbers



Health Literacy 
• Lower health literacy scores are associated with higher avoidable

hospitalization rates, decreased ability to self-care, poorer health
outcomes and higher mortality rates

Level Task Examples %

Proficient
Using a table, calculate an employee’s share of 
health insurance costs for a year 

12

Intermediate
Read instructions on a prescription label, and 
determine what time a person can take the 
medication.

53

Basic 
Read a pamphlet, and give two reasons a person 
with no symptoms should be tested for a disease.

21

Below Basic
Read a set of short instructions, and identify what 
is permissible to drink before a medical test.

14

Source: Department of Ed, Institute of Education Science, 2003 NAAL

DNT-15 

• Developed to target 5 areas that are critical to
diabetes self-care:
▫ Nutrition, Exercise, Glucose Monitoring, Oral

Medication, Insulin Use
• Data showed people with literacy above 9th grade

level still could have low numeracy



Methods

• Location was Gibson City Hospital System at the
hospital and 3 clinics.

• Participants had diabetes mellitus on problem
list in EMR

• 2 part survey
▫ 1st demographic info
▫ 2nd DNT-15

• Given 30 minutes and could use any calculator
on them

Statistical Methods

• Used SPSS and Microsoft Excel
• Linear regression was used to look for

correlation between DNT-15 score and HbA1c
• T-test was used to determine differences in

HbA1c levels and DNT-15 scores between people
who received education from providers and
those who did not



Results
• 70 participants – 33 females

and 37 males
• DNT-15
▫ Mean- 7.97
▫ Median- 8.5

• HbA1c
▫ Mean- 9.3
▫ Median- 8.95

Score Hba1c Age

Years with

DM

7.9714 9.3271 65.2000 16.0286

8.5000 8.9500 66.5000 14.5000

11.00 7.20a 86.00 8.00a

0.00 6.50 28.00 1.00

15.00 13.40 98.00 35.00

25 4.0000 7.7500 47.0000 7.7500

50 8.5000 8.9500 66.5000 14.5000

75 11.0000 10.5750 79.0000 26.5000

Percentile

Mean

Median

Mode

Minimum

Maximum

Statistics

Results 
• General trend in lower

numeracy  resulting in higher
HbA1c

• The correlation coefficient,
R=-0.803

• The coefficient of
determination, R2= 0.646

• For every point increase on the
DNT-15, there was about a 0.2
drop in HbA1c looking at the
equation



Results 

• No statistically significant difference in DNT-15 Score or HbA1c between
people who received education by a health care provider

Discussion
• Management of diabetes is multifactorial, some

are modifiable and some are not
• There was some correlation between the two

factors but the numbers show it doesn’t account
for all of the variation

• Effective treatment involves proper assessment
and meeting the individual at their level of
literacy

• Identifying the factors and addressing the
modifiable ones



Future

• Looking at other factors that contribute to
management

• Explore how to make the education more
effective. It should change and improve
outcomes.

• Look at different modalities, levels of literacy
and available resources

Limitation

• Small sample size made subgroup comparisons
difficult

• Lack of racial/cultural diversity
• Patients were health-seeking patients with

established PCP
• Survey could take up to 30minutes
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