
University of Illinois College of Medicine 

Rural Student Physician Program 

Presentation Day 

April 13, 2016 



 
 

RURAL STUDENT PHYSICIAN PROGRAM 
Research Day Presentations 

Wednesday, April 13, 2016 
UICOMP, Room 200-2 

Program Agenda 

9 – 9:05a Welcome 
Dr. James Barnett, Director, Rural Student Physician Program 

9:05 – 9:15 am Opening Remarks 
Dr. Thomas B. Golemon, Chair and Professor, Department of Family 
and Community Medicine 

9:15 – 9:40a Long-acting reversible contraception for women of reproductive age - A 
cross-sectional study of women in rural Illinois 
Olivia White 
(Edwin Card, MD, Macomb, Illinois) 

9:45 – 10:10a Attitudes and Beliefs Toward the Influenza Vaccine in Livingston County 
James Polek 
(Thomas Murphy, MD, Pontiac, Illinois) 

10:15 – 10:30a Break 

10:35 – 11:00a Chronic Pesticide Exposure: A Study of Autoimmune Disease 
Prevalence in a Rural Illinois County 
Chad Lampe 
(Ben Phillips, MD, Canton, Illinois) 

11:05 – 11:30a Fulton County Type II Diabetic Glucose Control 
Andrei Froehling 
(Patrick Renick, MD, Canton, Illinois) 

11:35 – 11:45p Closing Remarks  
Dr. James Barnett 

12p (approx.) RSPP Group Photo 

12-1p Lunch 

James Barnett, MD 
Director, Rural Student Physician Program 

UNIVERSITY OF ILLINOIS 
COLLEGE OF MEDICINE AT PEORIA  



University of Illinois College of Medicine 

LARC Perceptions – A 
Cross-Sectional Study of 
Reproductive Aged 
Women in Rural Illinois 

Olivia M. White, M3 
4/13/2016 



Abstract 
Unintended pregnancies account for greater than half of all pregnancies in the United States. The 

Centers for Disease and Prevention, American College of Obstetricians and Gynecologists, American 
Academy of Pediatrics, and American Academy of Family Physicians each recommend increased usage 
of long- acting reversible contraception (LARC) methods to decrease this rate of unintended pregnancy. 
Despite these recommendations, the rate of LARC usage in the United States is approximately 9%. We 
showed that patient’s lack of knowledge of LARC options contributed to low usage of LARCs in rural 
Illinois. 

Introduction 
In the United States, 51% of all pregnancies are unintended and 40% of unintended pregnancies 

result in induced abortion.1 Unintended pregnancies disproportionately occur in women aged 18-24 years 
old.2 It has been shown that young parents have a significantly increased risk of living in poverty, 
achieving less at school, and being more likely to be unemployed later in life.3 

Long-acting reversible contraception (LARC) differs from other contraception methods in that 
they are designed so that, once inserted, a woman does not have to think about contraception on a daily, 
weekly, or monthly basis. LARC methods have been shown to decrease the rate of unintended 
pregnancies and induced abortions.3 There are three LARC options currently available in the United 
States, 1) the copper T380A IUD, 2) the levonorgestrel intrauterine system, and 3) the etonogestrel single-
rod contraceptive implant. Hormonal contraceptives, including the levonorgestrel intrauterine system and 
the etonogestrel single-rod contraceptive implant prevent pregnancy via the following mechanisms: 
inhibition of ovulation by suppressing luteinizing hormone (LH), thickening of cervical mucus hampering 
the transport of sperm, and affecting the development of the endometrium.4 Mechanism of action of the 
copper T380A IUD is not well understood but thought to act by releasing copper ions that are toxic to 
gametes, decreasing the rate of fertilization.5 Each LARC method has an efficacy greater than 99% with 
perfect and typical use effective rates being equivalent.1 The Centers for Disease and Prevention (CDC), 
American College of Obstetricians and Gynecologists (ACOG), American Academy of Pediatrics (AAP), 
and American Academy of Family Physicians (AAFP) recommend increasing use of LARCs to reduce 
unintended pregnancy rates.2,6,7 LARC usage rate in the United States is low, approximately 9%, in spite 
of these recommendations.2 Major barriers to LARC use include lack of awareness, insufficient 
knowledge, and high up-front cost. The Contraceptive CHOICE Project found that when access and cost 
barriers were removed, and women were provided with comprehensive, accurate, unbiased counseling, 
women preferred IUDs and the subdermal implant over other contraceptive options. They also showed 
decreased repeat abortion rates without an increase in STIs or risky sexual behavior.1 

To further investigate barriers to LARCs in our area, we undertook a study of knowledge, 
perception and use of contraceptive methods in a cohort of women aged 18 to 45 years in Macomb, 
Illinois. We hypothesized that patient’s lack of knowledge of LARC options contributed to decreased 
utilization rates. 

Methods 
 These methods were adapted from the methodology of Bratlie et al. 2014.8
All women aged 18 to 45 years seeking any type of health service at McDonough District Hospital clinics 
in Macomb, Illinois were invited to participate in the study. Survey was filled out and returned while the 
subject was in the clinic.  

We investigated use and opinion of ten reversible contraceptives: natural family planning, 
condoms, combined oral contraceptives (COCs), progestin-only pills (POPs), the transdermal patch, the 
vaginal ring, depot medroxyprogesterone acetate (DMPA) injections, etonogestrel single-rod 
contraceptive implant, copper T380A IUD (Cu-IUDs) and levonorgestrel releasing-intrauterine system 
(LNG-IUS). 

We also recorded the subject’s age, relationship status, history of unintended pregnancies, history 
of induced abortions, current contraception, preferred contraception, past contraceptive use, self-



perceived knowledge (Poor/Average/Good) and opinion of different contraceptive methods (Very 
poor/Poor/Neutral/Good/Very good) in a paper questionnaire. We asked the woman’s sources of 
contraception information (e.g. doctor, nurse, friend, family, internet, religious group) and the relative 
importance of each source (Not important/Somewhat/Very important). 

Statistical Methods courtesy of Hannah Wang, PhD 
             This was a pilot study, so sample size estimation was not calculated. 

Our study objectives were to investigate awareness, knowledge, and use of LARCs, and other 
contraception methods in our study clinics. 

Our primary hypothesis was that patient’s lack of awareness and knowledge of LARCs options 
contributes to decreased utilization rates. 

We used descriptive statistics to summarize the data: mean, standard deviations, range, median 
for continuous or ordinal variables, and frequency/percentage values for categorical variables. We 
explored the associations between awareness, knowledge of LARCs and uses of LARCs through 
generalized linear models. 

The two-tailed p values were calculated for all tests, and p< 0.05 was considered the statistical 
significant test.  SAS 9.3 (SAS Institute Inc., Cary, NC) was used for all data analysis. 

Results 
70 women, with a mean age of 29.5 +/- 7.2 years, completed the survey. 51.4% of respondents 

were not currently using a method of reversible contraception (Figure 1). Of the 48.6% of respondents 
who were using a method of reversible contraception, only 10% were using a LARC. 

The majority of respondents, approximately 77.6%, preferred their current method of 
contraception. The remaining 22.4% did not prefer their current method of contraception.  

Women surveyed stated that efficacy was the most important factor in selection of contraception 
(Figure 2). Efficacy was more important than mechanism of action (p=0.0009), more important than side 
effect profile (p=0.0008), more important than convenience of use (p=0.0005), and more important than 
cost (p<0.0001). Further comparisons between the other factors did not yield statistically significant 
results. 

Overall, more women understood the correct usage of condoms (94.3%) and COCs (78.6%). Less 
women understood the correct usage of the implant (29.0%), Cu-IUD (21.7%) and LNG-IUS (23.2%). 
Results summarized in Figure 3. More women understood the efficacy of condoms (90.0%) and COCs 
(78.6%). Less women understood the efficacy of the implant (34.8%), Cu-IUD (32.9%) and LNG-IUS 
(29.9%). Results summarized in Figure 4. Women had a better opinion of condoms (71.0%) and COCs 
(69.6%) than the implant (36%), Cu-IUD (26.6%) and LNG-IUS (31.3%). Results summarized in Figure 
5.  

People using LARC had a higher understanding of the correct usage of LARC than “No 
contraception” (p=0.007), and “Other contraception” ( p=0.0067), respectively. People using “Other 
contraception” and “No contraception” did not show significant difference (Figure 6).  

People using LARC had higher understanding of the effectiveness of LARC than “No 
contraception” (p=0.0042), and “Other contraception” ( p=0.0003), respectively. People using “Other 
contraception” and “No contraception” did not show significant difference (Figure 7).  

When comparing the different group’s opinion of LARCs, there were no statistically significant 
differences found, although people using LARC showed higher scores (Figure 8). This could be explained 
by small sample size. Only 7 women, or 10% of our population, were currently using LARC. 

Doctors and nurses were the most important sources of contraceptive information (mean 2.99 and 
2.81 respectively), however friends (2.01) and family (2.09) were also cited as important. The internet 
(1.59) and religious groups (1.30) were the least important sources. Women aged 18-35 were more likely 
to use the internet for contraceptive information than women aged 36-45 (p=0.0083). Results summarized 
in Figure 9. 



Conclusions 
The LARC usage rate in this population was found to be 10%, which closely resembles the 

national average of 9%. While women stated efficacy was the most important factor when choosing a 
method of contraception, only 10% were currently using a LARC which are the most effective methods of 
contraception. We showed here that the majority of women have a perceived poor understanding of the 
correct usage and of the efficacy of the LARCs. They have a correspondingly lower opinion of the 
LARCs. We also showed that, despite the small sample size, women with a better knowledge of the 
correct usage and efficacy of the LARCs were more likely to be using a LARC. One conclusion to draw 
from this data is that a better understanding of LARC leads to increased usage.  

We also showed that doctors and nurses remain the most important sources of contraceptive 
information. We may presume that our patients have immense data at their fingertips with use of the 
internet, however, our surveyed population stated that information found on the internet was not 
important/somewhat important in comparison to information from healthcare professionals. In addition, 
while younger populations are more likely to use the internet as a source, they still rate the information as 
inferior to that from doctors/nurses. 

Several limitations of this study have been identified. First, the survey itself was long and 
cumbersome which we think hindered data collection. Some thought the language of the survey was 
difficult to understand. Because of this study design, we were only able to ascertain the participant’s 
perceived knowledge which may or may not be reflective of their actual knowledge. Also, the participants 
in this survey were already seeking healthcare and may not be representative of the general population. 

With this study, we have identified an area to improve upon. With better education of our patients 
we can hope to see LARC usage rates increase and the rate of unintended pregnancies and induced 
abortions decrease. Results from this study suggest that application of an educational intervention is 
warranted to see if LARC utilization rates can be improved. 

I owe a special thanks to the physicians and clinic staff at the McDonough District Hospital 
Clinics for allowing me to perform this research project and assisting in data collection. 



Figures 

Figure 1. Respondents were grouped according to current contraception usage. Those not currently using 
a method of reversible contraception were grouped into “None.” Those currently using the implant, Cu-
IUD or LNG-IUS were grouped into “LARC.” Those currently using any other surveyed method of 
reversible contraception were grouped into “Other.” 

Figure 2. Factors important in contraception selection with percentage of respondents along y-axis. 
Efficacy was cited as most important factor. 
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Figure 3. Women were asked how well they understand the correct usage of each contraceptive option. 
Respondents had a better knowledge of the correct usage of condoms and COCs compared to the implant, 
Cu-IUD and LNG-IUS. 

Figure 4.Women were asked how well they understand the efficacy of each contraceptive option. 
Respondents had a better knowledge of the efficacy of condoms and COCs compared to the implant, Cu-
IUD and LNG-IUS. 
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Figure 5. Women were asked their overall opinion of each contraceptive option. Respondents had a better 
opinion of condoms and COCs compared to the implant, Cu-IUD and LNG-IUS. 

Figure 6. Women who had a better understanding of the correct usage of LARC methods were more 
likely to be using a LARC. There was no statistical difference in understanding correct usage of the 
LARC methods between “no contraception” and “other contraception.” 
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Figure 7. Women who had a better understanding of the effectiveness of LARC methods were more likely 
to be using a LARC. There was no statistical difference in understanding effectiveness of the LARC 
methods between “no contraception” and “other contraception.” 

Figure 8. There was no statistical difference between groups when assessing overall opinion of LARC. 



Figure 9. Doctors and nurses were found to be the most important sources of contraceptive information. 
Y-axis data code as follows: numerical value of 1 corresponds to “not important,” numerical value of 2 
corresponds to “somewhat important,” numerical value of 3 corresponds to “very important.” 
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LARC Survey ID: 0010 

1. Age     ________________

2. Relationship status (Circle one)

A. Single

B. Married

C. Divorced

D. Widowed

3. How many unintended pregnancies have you had? ____________________

4. How many induced abortions have you had?     ________________

5. When you got pregnant unintentionally, which contraception were you using? (Circle all that

apply)

A. None

B. Natural Family Planning

C. Condoms

D. Combined oral contraceptive pill

E. Progestin-only pill (ex. Minipill)

F. Transdermal patch (ex. Ortho Evra)

G. Vaginal ring (ex. NuvaRing)

H. DMPA injection (ex. Depo-Provera)

I. Etonogestrel single-rod contraceptive implant (ex. Implanon, Nexplanon)

J. Copper T380A IUD (ex. ParaGard)

K. Levonorgestrel IUS (ex. Mirena, Skylar)

L. Not applicable, I have never had an unintentional pregnancy



LARC Survey ID: 0010 

6. What contraception do you use currently? (Circle all that apply)

A. None

B. Natural Family Planning

C. Condoms

D. Combined oral contraceptive pill

E. Progestin-only pill (ex. Minipill)

F. Transdermal patch (ex. Ortho Evra)

G. Vaginal ring (ex. NuvaRing)

H. DMPA injection (ex. Depo-Provera)

I. Etonogestrel single-rod contraceptive implant (ex. Implanon, Nexplanon)

J. Copper T380A IUD (ex. ParaGard)

K. Levonorgestrel IUS (ex. Mirena, Skylar)

7. Is your current contraception the method that you prefer?    No      Yes 

  If no, why not? ______________________________________________________________ 

   ___________________________________________________________________________ 

8. What contraception have you used in the past? (Circle all that apply)

A. None

B. Natural Family Planning

C. Condoms

D. Combined oral contraceptive pill

E. Progestin-only pill (ex. Minipill)

F. Transdermal patch (ex. Ortho Evra)

G. Vaginal ring (ex. NuvaRing)

H. DMPA injection (ex. Depo-Provera)



LARC Survey ID: 0010 

I. Etonogestrel single-rod contraceptive implant (ex. Implanon, Nexplanon) 

J. Copper T380A IUD (ex. ParaGard) 

K. Levonorgestrel IUS (ex. Mirena, Skylar) 

9. How well do you understand the correct usage of each of the following contraceptive options?

Natural Family Planning ........................................................ Poor  Average   Good 

Condoms ............................................................................... Poor  Average   Good 

Combined oral contraceptive pill .......................................... Poor  Average   Good 

Progestin-only pill ................................................................. Poor  Average   Good 

Transdermal patch ................................................................ Poor  Average   Good 

Vaginal ring ........................................................................... Poor  Average   Good 

DMPA injection ..................................................................... Poor  Average   Good 

Etonogestrel single-rod contraceptive implant .................... Poor  Average   Good 

Copper T380A IUD ................................................................ Poor  Average   Good 

Levonorgestrel IUS ................................................................ Poor  Average   Good 

10. How well do you understand the effectiveness of each of the following contraceptive options?

Natural Family Planning ........................................................ Poor  Average   Good 

Condoms ............................................................................... Poor  Average   Good 

Combined oral contraceptive pill .......................................... Poor  Average   Good 

Progestin-only pill ................................................................. Poor  Average   Good 

Transdermal patch ................................................................ Poor  Average   Good 

Vaginal ring ........................................................................... Poor  Average   Good 

DMPA injection ..................................................................... Poor  Average   Good 

Etonogestrel single-rod contraceptive implant .................... Poor  Average   Good 

Copper T380A IUD ................................................................ Poor  Average   Good 



LARC Survey ID: 0010 

Levonorgestrel IUS ................................................................ Poor  Average   Good 

11. What is your opinion of each of the following contraceptive options?

Natural Family Planning ......................... Very poor     Poor     Neutral     Good     Very good 

Condoms ................................................ Very poor     Poor     Neutral     Good     Very good 

Combined oral contraceptive pill ........... Very poor     Poor     Neutral     Good     Very good 

Progestin-only pill .................................. Very poor     Poor     Neutral     Good     Very good 

Transdermal patch ................................. Very poor     Poor     Neutral     Good     Very good 

Vaginal ring ............................................ Very poor     Poor     Neutral     Good     Very good 

DMPA injection ...................................... Very poor     Poor     Neutral     Good     Very good 

Etonogestrel contraceptive implant ...... Very poor     Poor     Neutral     Good     Very good 

Copper T380A IUD ................................. Very poor     Poor     Neutral     Good     Very good 

Levonorgestrel IUS ................................. Very poor     Poor     Neutral     Good     Very good 

12. Which of the following sources do you use for information on contraceptive options?

Doctor .............................................................................................................. No     /     Yes 

Nurse ................................................................................................................ No     /     Yes 

Friends.............................................................................................................. No     /     Yes 

Family ............................................................................................................... No     /     Yes 

Internet ............................................................................................................ No     /     Yes 

Religious group ................................................................................................ No     /     Yes 

13. How important are each of the following sources of contraceptive information?

Doctor ............................................. Not important     /     Somewhat     /     Very important 

Nurse ............................................... Not important     /     Somewhat     /     Very important 

Friends............................................. Not important     /     Somewhat     /     Very important 

Family .............................................. Not important     /     Somewhat     /     Very important 



LARC Survey ID: 0010 

Internet ........................................... Not important     /     Somewhat     /     Very important 

Religious group ............................... Not important     /     Somewhat     /     Very important 

14. How important are each of the following factors when selecting contraception?

How it works (mechanism of action)Not important     /     Somewhat     /     Very important

How well it works (efficacy) ............ Not important     /     Somewhat     /     Very important 

Cost ................................................. Not important     /     Somewhat     /     Very important 

How easy it is to use (convenience) Not important     /     Somewhat     /     Very important 

Side effects ...................................... Not important     /     Somewhat     /     Very important 

ADAPTED FROM: Bratlie M, Aarvold T, Skårn ES, Lundekvam JA, Nesheim BI, Askevold ET. Long-acting 

reversible contraception for adolescents and young adults – a cross-sectional study of women and 

general practitioners in Oslo, Norway. Eur J Contracept Reprod Health Care. 2014 Jun;19(3):194-202. 

doi:10.3109/13625187.2014.903237. Epub 2014 Apr 17. PubMed PMID: 24742172. 



LARC Perceptions – A cross-
sectional study of  reproductive 

aged women in rural Illinois

Olivia M. White, BS

Hannah Wang, PhD

Background

• Unintended pregnancies account for greater than 50% of  all pregnancies in the
United States and 41% of  unintended pregnancies result in induced abortion.

• Unintended pregnancies disproportionately occur in women aged 18-24; young
parents have an increased risk of  living in poverty, achieving less at school, and
being more likely to be unemployed later in life.

• The CDC, ACOG, AAP, and AAFP each recommend increased usage of  long-
acting reversible contraception (LARC) methods (Etonogestrel single-rod implant,
copper IUD, Levonorgestrel IUS) to decrease this rate of  unintended pregnancy.
Despite these recommendations, the rate of  LARC usage in the United States is
approximately 9%.



Research Question

• To further investigate barriers to LARCs in our area, we undertook a study
of  knowledge, perception and use of  contraceptive methods in a cohort of
women aged 18 to 45 years in Macomb, Illinois.

• We hypothesized that patient’s lack of  knowledge of  LARC options would
contribute to decreased utilization rates.

Study Methods

• Survey methods were adapted from the methodology of  Bratlie et al. 2014. All
women aged 18 to 45 years seeking any health service at McDonough District
Hospital clinics were invited to participate in the study.

•We investigated use and opinion of  ten reversible
contraception methods:

•Natural family planning (NFP)
•Condoms
•Combined oral contraceptives (COCs)
•Progestin-only pills (POPs)
•Transdermal patch

•Vaginal ring
•Depot medroxyprogesterone acetate (DMPA)
injections
•Etonogestrel single-rod contraceptive implant
•Copper T380A IUD (Cu-IUDs)
•Levonorgestrel releasing-intrauterine system
(LNG-IUS).



Study Methods Continued
• We also recorded the following:

• age

• relationship status

• history of  unintended pregnancies

• history of  induced abortions

• current contraception

• preferred contraception

• past contraceptive use

• self-perceived knowledge (Poor/Average/Good) and opinion (Very poor/Poor/Neutral/Good/Very good) of  contraceptive 
methods

• source of  contraception information (doctor, nurse, friend, family, internet, religious group) and importance of  each source

• Factors important in contraceptive selection (MOA, efficacy, cost, convenience, side effects)

Statistical Methods
courtesy of  Dr. Hannah Wang

• Pilot study: no calculation of  sample size

• Primary hypothesis: patient’s lack of  awareness and knowledge of  LARC options
contributes to decreased utilization rates

• We used descriptive statistics to summarize the data: mean, standard deviations,
range, median for continuous or ordinal variables, and frequency/percentage valued
for categorical variables. We used generalized linear models to explore the
associations between awareness, knowledge of  LARCs and uses of  LARCs.

• The two-tailed p values are calculated for all tests, and p< 0.05 is considered the
statistical significant test. SAS 9.3 (SAS Institute Inc., Cary, NC) will be used for all
data analysis.



Results

70 women, with a mean age of  29.5 +/- 7.2 
years, completed the survey. 

Perceived knowledge of  correct usage of
contraception options



Perceived knowledge of  effectiveness of
contraception options

Opinion of  contraception options



Women with a higher 
understanding of  the correct 
usage of  LARCs were more 

likely to use a LARC

• People using LARC had a higher 
understanding of  the correct usage of
LARC than “No contraception”
(p=0.007), and “Other contraception”
(p=0.0067), respectively. People using
“Other contraception” and “No 
contraception” did not show significant 
difference. 

• People using LARC had higher 
understanding of  the effectiveness of
LARC than “No contraception”
(p=0.0042), and “Other contraception”
(p=0.0003), respectively. People using
“Other contraception” and “No 
contraception” did not show significant 
difference.

Women with a higher 
understanding of  the 

effectiveness of  LARC were 
more likely to use a LARC



No statistical difference in 
opinion

• When comparing the different group’s
opinion of  LARCs, there were no
statistically significant differences found, 
although people using LARC showed 
higher scores. 

• This could be explained by small sample
size.

Doctors and nurses were the 
most important sources of  

contraception of  information

• Doctors and nurses were the most important 
sources of  contraceptive information (mean 
2.99 and 2.81 respectively)

• Friends (2.01) and family (2.09) were also cited 
as important. 

• The internet (1.59) and religious groups (1.30) 
were the least important sources. 

• Women aged 18-35 were more likely to use the 
internet for contraceptive information than 
women aged 36-45 (p=0.0083).
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Efficacy is the most 
important factor in choice of  

contraception

• efficacy vs MOA: p=0.0009

• efficacy vs SE: p=0.0008

• efficacy vs Convenience: p=0.0005

• efficacy vs Cost: p<0.0001

Discussion

• Of  the 70 women who participated, 48.6% were using contraception but only 10%
of  these were a LARC.

• Women with a higher knowledge of  the effectiveness and correct usage of  LARCs
were more likely to use them. Women with a lower knowledge of  LARCs were less
likely to use a LARC.

• The majority of  women surveyed were happy with their current method of
contraception (77.9%), but the majority also cited efficacy as the most important
factor in selecting contraception (97.1%).

• Doctors and nurses are the most important sources of  contraception information.



Future Studies

• Further studies should be aimed at applying an educational intervention to
see if  improved knowledge of  LARCs will improve usage rates in this
population.

Limitations

• The survey itself  was long and cumbersome which we think hindered data
collection.

• The language of  the survey was difficult for some to understand as we used the
generic names of  the contraceptive options (we received feedback to use brand
names).

• The population surveyed were those seeking healthcare and may not represent a
random sample of  the population.

• Survey did not account for those who had had hysterectomy/tubal ligation or
whose partners had had a vasectomy.



Citations

• Bratlie M, Aarvold T, Skarn ES, Lundekvam JA, Nesheim BI, Askevold ET. Long-acting reversible
contraception for adolescents and young adults - a cross-sectional study of  women and general practitioners
in oslo, norway. Eur J Contracept Reprod Health Care. 2014;19(3):194-202. doi: 10.3109/13625187.2014.903237
[doi].

• Birgisson NE, Zhao Q, Secura GM, Madden T, Peipert JF. Preventing unintended pregnancy: The
contraceptive CHOICE project in review. J Womens Health (Larchmt). 2015;24(5):349-353. doi:
10.1089/jwh.2015.5191 [doi].

• Harper CC, Rocca CH, Thompson KM, et al. Reductions in pregnancy rates in the USA with long-acting
reversible contraception: A cluster randomised trial. Lancet. 2015;386(9993):562-568. doi: 10.1016/S0140-
6736(14)62460-0 [doi].

• Connolly A, Pietri G, Yu J, Humphreys S. Association between long-acting reversible contraceptive use,
teenage pregnancy, and abortion rates in england. Int J Womens Health. 2014;6:961-974. doi:
10.2147/IJWH.S64431 [doi].

• American College of  Obstetricians and Gynecologists. ACOG practice bulletin no. 121: Long-acting
reversible contraception: Implants and intrauterine devices. Obstet Gynecol. 2011;118(1):184-196. doi:
10.1097/AOG.0b013e318227f05e [doi].

• McNicholas C, Peipert JF. Long-acting reversible contraception for adolescents. Curr Opin Obstet
Gynecol. 2012;24(5):293-298. doi: 10.1097/GCO.0b013e32835686d5 [doi].



University of Illinois College of Medicine 

Attitudes Towards the 
Annual Influenza Vaccine 
in Livingston County 

James Polek, M3 
4/13/2016 



Background:     
Given its short incubation period and ease of transmission, seasonal influenza is a 
significant cause of illness globally. Many cases of influenza are mild, but there are 
serious complications that occur including bacterial pneumonia, dehydration, and 
exacerbation of chronic medical diseases (2).  In the United States each year, seasonal 
influenza is responsible for 200,000 hospitalizations, a collective seventy million lost 
working days, and around six billion dollars in lost productivity (9). Between 1976 and 
2007, yearly deaths attributed to influenza ranged from a low of 3,000 to a high of 49,000 
(9). The annual influenza vaccine is the single most effective method to prevent 70%-
90% of influenza cases, decreasing hospitalization and lost productivity (2).  
In 2010 the United States Advisory Committee on Immunization Practices (ACIP) 
updated their recommendations for the influenza vaccination, to include all people 6 
months of age or older (3). ACIP also recommended the elderly, pregnant women, and 
patients with chronic medical diseases receive the influenza vaccine.  
During the 2014-2015 influenza season, the vaccination rate in the United States was 
estimated to be 47.1% (8). In the current influenza season, vaccine coverage appears 
comparable to previous seasons, showing no substantial increase. Both of these 
vaccination rates are well below the Centers for Disease Control and Prevention (CDC) 
goal of 70% by 2020.  
With this goal by the CDC, studies have been conducted to assess patient attitudes about 
the annual influenza vaccine as well as interventions that are successful in improving 
vaccination rates.  
The objective of this study is to assess the attitudes and beliefs of the residents of 
Livingston County toward the annual influenza vaccine.    

Methods:  
A 10 question, multiple choice, paper survey was distributed to patients at an outpatient 
clinic located in Pontiac, Illinois during its normal business hours. Patients needed to be 
18 years of age or older and reside in Livingston County, Illinois in order to participate. 
The survey contained questions regarding influenza vaccine cost, effectiveness in 
preventing disease, safety, and physical access to the vaccine. Participants were also 
asked to respond if they had received the influenza vaccine this year and if a healthcare 
provider had offered to administer the vaccine to them during an appointment. This 
survey was distributed and collected over a 2-week period. Participants were divided into 
two groups: those who received the influenza vaccine this year (receiving group) and 
those who did not (non-receiving group). Responses between the two groups were 
analyzed using chi-square testing to see if there were significant differences. 

Results:  
72 individuals participated in this study by completing the survey. 36 participants (50%) 
received the influenza vaccine and 36 participants (50%) did not receive the influenza 
vaccine. Significant differences were found in the following areas: importance of yearly 
vaccination, cost, physical access, vaccine effectiveness, and side effects.   



86% of those in the receiving group agreed that yearly is important while only 14% of 
those in the non-receiving group agreed with this statement. 53% of the non-receiving 
group marked unsure/ don’t know for this statement.  

In the receiving group, 86% disagreed the vaccine was too expensive. Only 44% of the 
non-receiving group disagreed and 44% of the non-receiving group marked unsure/don’t 
for this statement.   

94% of the receiving group disagreed with the statement that not enough facilities offered 
vaccination. 64% of the non-receiving group disagreed with this idea.  



83% of the receiving group disagreed the vaccine has too many side effects. In the non-
receiving group 8% disagreed and 56% marked unsure/don’t know for this statement.   

Lastly, 78% of the receiving group disagreed the annual influenza vaccine is not effective 
in preventing the illness. Only 17% of the non-receiving group disagreed and 47% in the 
non-receiving group marked unsure/don’t know for this statement.   



Discussion: 
The results of this study indicate that there are significant differences in the areas of 
importance of vaccination yearly, cost, physical access, effectiveness, and safety between 
those who receive the influenza vaccine and those who do not. Surprisingly, there were a 
large percentage of participants who marked the “unsure/ don’t know” response, in the 
non-receiving group. This group may be unaware that yearly vaccination is 
recommended, lack education about the influenza vaccine, or may have simply forgotten 
to receive the vaccine this year. A 2013 study by the CDC indicated that the most 
common reason for not receiving the annual influenza vaccine was “I don’t think I need 
the vaccine” rather than concerns for vaccine effectiveness, time, cost, or safety (9). A 
systemic review of interventions to increase influenza vaccination rates showed that 
reminders by phone call, letter, or both are effective in increasing vaccination rates 
among pediatric populations, especially those with asthma (1). It has also been shown 
that framing messages in a way that promotes benefits to loved ones or society as a whole 
increases compliance with vaccination (5).     
It would be interesting to investigate why this group did not receive the influenza vaccine 
through interview or other survey methods. Other future aims of this project could 
include analyzing the effectiveness of interventions such as education, reminder phone 
calls or letters in this group, or framing messages to emphasize benefits to loved ones in 
this group.  

Limitations:   
Most participants were 26-65 years old, leaving attitudes and beliefs largely unexplored 
in the 18-25 and older than 65 age groups. Given a lack of racial and ethnic diversity in 
Livingston county, it is unknown if similar results would found in a more diverse 
population. Surveys were only distributed at a single outpatient family medicine clinic. 
This population largely excluded pregnant patients, hospitalized patients, or those in long 
term care facilities.  
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 Livingston County Yearly Influenza (Flu) Vaccine Survey  

Instructions: For each question or statement, please circle one of the answer 
choices.  When you are finished please place this survey in the marked box.  

1. Which age category (in years) best identifies you?

A. 18-25  

B. 26-45     

C. 46-65    

D. Over 65 

2. Did you receive the influenza vaccine this year?

A. Yes 

B.  No  

3. Were you offered the yearly influenza vaccine by your primary care physician or
another healthcare worker? 

A. Yes 

B. No  

4. It is important to receive the influenza vaccine yearly.

A. Agree 

B. Disagree     

C. Unsure/Don’t know 

5. Others need the yearly influenza vaccine more than I do.

A. Agree 

B. Disagree    

C.   Unsure/Don’t know 



6. I do not have enough time in my schedule to receive the yearly influenza vaccine.

A. Agree    

B. Disagree    

C. Unsure/Don’t know 

7. Cost of the yearly influenza vaccine is too high.

A. Agree      

B.  Disagree    

C.   Unsure/Don’t know 

8. There are not enough places/facilities that offer the yearly influenza vaccine.

A. Agree     

B. Disagree       

C. Unsure/Don’t know 

9. The yearly influenza vaccine is not effective in preventing influenza.

A. Agree        

B. Disagree     

C. Unsure/Don’t know 

10. The yearly influenza vaccine has too many side effects.

A. Agree     

B. Disagree      

C. Unsure/Don’t know  
_________________________________________________________________________________________________ 

To be completed by Principle Investigator 

Responses: 

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
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Attitudes Towards the Annual 
Influenza Vaccine

in Livingston County

Introduction 

 Seasonal influenza is a major cause of illness

 Each year influenza is responsible for an estimated
 200,000 hospitalizations

 Collective 70 million lost working days

 6 billion dollars of lost productivity

 1976-2007
 Yearly deaths from influenza were estimated at 3,000-

49,000 



Introduction 

 Vaccination is the single most effective method to
prevent influenza

 In 2010 United States Advisory Committee on
Immunization Practices updated their vaccination
recommendations
 Anyone 6 months of age or older should receive the yearly

influenza vaccine  

Introduction 

 2014-2015 Influenza season
 Vaccination rate in the United States Estimated at 47.1%

 Well below CDC goal of a 70% vaccination rate by 2020 

 Given this goal, studies have been launched to
assess patient attitudes towards vaccination



Objective 

 Assess the attitudes and beliefs of the residents of
Livingston County toward the annual influenza
vaccine.

Methods 

 A 10 question, multiple choice survey.

 Survey was distributed and collected over two
weeks

 Survey topics included influenza vaccine cost,
effectiveness in preventing disease, and safety.

 Participants needed be to 18 years of age or older
and reside in Livingston County.

 Conducted at a single outpatient, family practice
clinic in Pontiac, IL



Methods 

 Participants were divided into two groups:
 Received the influenza vaccine (receiving group)

 Did not receive the influenza vaccine (non-receiving group)

 Responses between the two groups were analyzed
using chi-square testing

Results 

 A total of 72 patients participated
 36 (50%) received the influenza vaccine

 36 (50%) did not receive the influenza vaccine

 Significant differences were found in 5 areas:
 Importance of yearly vaccination

 Vaccine cost

 Physical access

 Vaccine effectiveness

 Safety



Results 

Results 



Results 

Results 



Discussion 

 The results of this study indicate that there are
significant differences in attitudes between the two
groups

 Interestingly a large percentage of the non-receiving
group marked the “unsure/don’t know” response

Discussion 

 Possibilities why people chose this response
 Unaware that yearly vaccination is recommended

 Lack of education of about influenza

 May have forgotten to receive the vaccine

 Current flu season is less severe than previous years



Discussion 

 Less likely this group has opposition to vaccination

 CDC study conducted at school district in 2013
 55% -“I don’t think I need the vaccine”

 36%- “I don’t think the flu vaccine with keep me from getting
the flu”

 Only 18% marked vaccine safety 

Future Aims 

 Further interviews or surveys for this group

 Education about influenza vaccination

 Reminder phone calls/letters

 Framing messages
 Benefits to loved ones vs society

 Benefits to self



Limitations 

 Most participants were 26-65 years old

 Lack of racial/ ethnic diversity in Livingston County

 Excluded pregnant women, hospitalized patients,
and those in long term care facilities

 Patient population may not be representative of
demographics of Livingston County
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Chronic Pesticide Exposure: A Study of Autoimmune Disease 

Prevalence in a Rural Illinois County 

Chad M. Lampe 

Abstract 

Pesticides have been shown to have endocrine disrupting properties potentially inducing an 

autoimmune state. Several studies have linked pesticide exposure to increased risk for autoimmune 

disease. Illinois has some of the highest pesticide use in the country. Fulton County, a primarily rural 

Illinois agricultural county, has an overall significantly greater prevalence of ten selected autoimmune 

diseases compared to the most recent national prevalence data of all autoimmune disease. This could 

indicate a correlation between chronic pesticide exposure and autoimmune disease prevalence as the 

literature suggest. 

Introduction 

Autoimmune disease prevalence is 

estimated to be at 8% of the U.S. population. It 

is currently unknown what leads to the 

development of autoimmune disease, but 

different environmental risk factors are quickly 

becoming popular in literature as primary 

causes (1). One such environmental factor, 

pesticide exposure, has come to the forefront 

of environmental exposures increasing the risk 

for autoimmune disease development. Over the 

past several decades, controversy surrounding 

the use of pesticides for agriculture and their 

associated effect on the environment, acute 

human toxicity, and human disease progression 

has been elevated to unprecedented levels. 

One particular area that has very little data 

available is the assessment of geographically 

chronic disease states in heavy areas of 

pesticide exposure. Pesticides ability to alter 

hormones has been particularly interesting as 

research is uncovering that endocrine 

disrupting properties of pesticides in animal and 

human cells have interfered with the 

production of cytokines, immunoglobulin, 

mediators of inflammation, and alteration in 

the activation and survival of immune cells (2). 

These changes have been hypothesized to 

cause the immune system to enter into a hyper 

reactive state, potentially leading to 

autoimmune diseases. 

The Midwest is one area of the country that 

has a substantial amount of pesticide use, 

especially Illinois. Illinois is one of the top 5 

states in cash income and total value of real 

estate that is directly related to agriculture in 

the country (3). Although having no reporting 

requirements for adverse health events related 

to pesticide exposure, Illinois is one of 4 states 

with the highest annual agricultural pesticide 

use measured in pounds per square inch in the 

country (4). Individual communities surrounded 

by rural agricultural farm land could possibly 

have increased risk of pesticide exposure for all 

members of that particular community, 

potentially resulting in a higher prevalence of 

autoimmune disease. 



Methods 

The prevalence of ten of the most 

universally common autoimmune diseases was 

studied in Fulton County, IL. Fulton County is 

unique in that it has one predominant medical 

group, Graham Medical, using one EMR across 4 

distinct sites in the county, representing a 

patient population of roughly 45,000. Fulton 

County is a heavy agricultural area with almost 

1,000 farms over 355,000 farming acres (5). This 

county is predominantly rural with its largest 

city, Canton, having an estimated population of 

only 14,307 (6). Fulton County represents an 

opportunity to easily assess the prevalence of 

autoimmune diseases using EMR data in a 

geographically heavy agriculturally rural Illinois 

county that would have as high of a risk of 

chronic pesticide exposure as any other county 

in Illinois. 

Graham Medical Group uses eClinical Works 

v.10 as their electronic medical record across 

four different sites in Fulton County (Canton, 

Farmington, Lewistown, and Cuba). A report 

was generated representing all sites with both 

ICD-10 and ICD-9 codes of specific autoimmune 

diseases due to mid-migration to ICD-10. With a 

filter active, the report only displayed age and 

gender for each patient associated with each 

particular ICD code while also eliminating 

redundancy. These reports were exported to 

Excel to be analyzed. There were no patient 

identifiers present and the individual creating 

the reports did so in a way they did not see 

patient identifiers, only ICD code, age, and 

gender. Autoimmune diseases being evaluated 

were as follows: Hashimoto’s disease, Grave’s 

disease, rheumatoid arthritis, vitiligo, diabetes 

mellitus type 1, pernicious anemia, multiple 

sclerosis, systemic lupus erythematosus, 

Crohn’s disease, and myasthenia gravis. Data 

was analyzed to calculate prevalence in Fulton 

County of each autoimmune disease. Further 

analyses were done based on age groups and 

gender. Comparisons were made to the most 

current epidemiological data in the United 

States. Statistical significance was determined 

with Z-score for two population proportions. 

Results 

Figure 1a: Hashimoto’s Disease 

Figure 1b: Hashimoto’s Disease 

There is significantly greater prevalence of 

Hashimoto’s disease in Fulton County compared 

to the national prevalence with P < .01 (7) 

(Figure 1a). The female/male distribution is less 

than the normal epidemiology of the disease 

which is reported as 10:1, female:male (Figure 
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1b). Prevalence of those under 50 was 24% and 

those under 70 was 58% which is also 

consistent with studies showing increased 

prevalence with age in Hashimoto’s disease. 

Figure 2a: Grave’s Disease 

Figure 2b: Grave’s Disease 

There is a significantly lower prevalence of 

Grave’s disease in Fulton County compared to 

the national prevalence with P < .01 (7) (Figure 

2a). The female/male distribution is consistent 

with the epidemiology of the disease which is 

reported as 5:1, female:male (Figure 2b). 

Figure 3a: Rheumatoid Arthritis 

Figure 3b: Rheumatoid Arthritis 

There is a significantly greater prevalence of 

rheumatoid arthritis in Fulton County compared 

to the national prevalence with P < .01 (8) 

(Figure 3a). The female/male distribution is 

lower than the normal epidemiology of the 

disease which is reported as 3:1, female:male 

(Figure 3b). 

Figure 4a: Vitiligo 
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Figure 4b: Vitiligo 

There is a significantly lower prevalence of 

vitiligo in Fulton County compared to the 

national prevalence with P < .01 (9) (Figure 4a). 

The male/female distribution is consistent with 

the normal epidemiology of the disease (Figure 

4b). Of note, there is very little epidemiological 

data present with the most recent study 

published in 1977. 

Figure 5a: Diabetes Mellitus Type 1 

Figure 5b: Diabetes Mellitus Type 1 

There is no significant difference of diabetes 

mellitus type 1 between Fulton County and the 

national prevalence (10) (Figure 5a). The 

male/female distribution is consistent with the 

normal epidemiology of the disease which is 

reported as 3:2, male:female (Figure 5b). 

Figure 6a: Pernicious Anemia 

Figure 6b: Pernicious Anemia 
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There is significantly greater prevalence of 

pernicious anemia in Fulton County compared 

to the national prevalence with P < .01 (11) 

(Figure 6a). The female/male distribution is 

greater than the normal epidemiology of the 

disease which is reported as 2:1, female:male 

(Figure 6b). 

Figure 7a: Multiple Sclerosis 

Figure 7b: Multiple Sclerosis 

There is a significantly greater prevalence of 

multiple sclerosis in Fulton County compared to 

the national prevalence with P < .01 (12) (Figure 

7a). The female/male distribution is consistent 

with the epidemiology of the disease which is 

reported as 4:1, female:male (Figure 7b). 

Figure 8a: Systemic Lupus Erythematosus 

Figure 8b: Systemic Lupus Erythematosus 

There is a significantly greater prevalence of 

systemic lupus erythematosus in Fulton County 

compared to the national prevalence with P < 

.05 (13) (Figure 8a). The female/male 

distribution is consistent with the epidemiology 

of the disease which is reported as 9:1, female 

:male (Figure 8b). 

Figure 9a: Crohn’s Disease 
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Figure 9b: Crohn’s Disease 

There is a significantly greater prevalence of 

Crohn’s disease in Fulton County compared to 

the national prevalence with P < .01 (14) (Figure 

9a). The female/male distribution is consistent 

with the epidemiology of the disease which is 

reported as 2:1, female:male (Figure 9b). 

Figure 10a: Myasthenia Gravis 

Figure 10b: Myasthenia Gravis 

There is a significantly greater prevalence of 

myasthenia gravis in Fulton County compared 

to the national prevalence with P < .01 (15) 

(Figure 10a). The female/male distribution is 

lower than the normal epidemiology of the 

disease which is reported as 2:1, female:male 

(Figure 10b). 

Figure 11a: Overall Autoimmune Disease 
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Figure 11b: Overall National 
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Figure 11c: Overall Fulton County 

There is a significantly greater prevalence of 

these ten autoimmune diseases in Fulton 

County compared to the national prevalence of 

all autoimmune disease with P < .01 (16) (Figure 

11a). The female/male distribution nationally 

(Figure 11b) is similar to the female/male 

distribution in Fulton County (Figure 11c).  

Conclusion 

This data shows a higher prevalence of 

almost all of the autoimmune diseases studied 

in addition to a higher prevalence overall 

compared to most recent national data. Several 

studies support these results. One of the 

earliest studies found a statistically significant 

relationship between long term mixing of 

pesticides and the prevalence of systemic lupus 

erythematosus within this population of 

workers (17).  Over half a decade later, in a 

landmark study, long term application of 

insecticides were linked to increased risk of 

both rheumatoid arthritis and systemic lupus 

erythematosus in postmenopausal women (18). 

Lastly, one study evaluated hypothyroidism in 

workers who apply pesticides and found a 

significant increased risk of developing this 

autoimmune disease (19). Disturbingly, another 

recent study has shown the occupation of 

farming is associated with increased risk of 

death from autoimmune disease in addition to 

increased risk of exposure to pesticides (20). 

One literature review found several studies 

supporting significantly greater pesticide 

presence in residential dust at farm homes 

compared to non-farm homes (21). Another 

study assessing agricultural pesticide drift 

showed significant increases in pesticides 

present within 200 ft of farm crop with the 

frequency of detection increasing by 6% for 

every 10 acre increase of crop (22). This data 

lends support that agricultural communities are 

at much greater risk for pesticide exposure and 

furthermore, potentially increased risk for 

autoimmune disease.  

In fact, of all the pesticides used 

agriculturally in Illinois, atrazine is one of the 

most commonly applied pesticides having the 

highest state usage across the country (23). This 

is particularly of concern due to growing 

evidence that atrazine has endocrine disrupting 

features following exposure to a variety of 

species (24). As discussed, endocrine disruption 

is thought to be a precursor to autoimmune 

disease. In addition, another study linked 

atrazine exposure in mice to 

immunomodulatory effects suitable for 

hypersensitivity states and autoimmune 

function (25). In 2010 the Natural Resources 

Defense Council published results evaluating 

treated drinking water in the Midwest and 

identified 67 sites that exceeded the minimum 

concentration set forth by the EPA, with Illinois 

being one of two states with the most prevalent 

sources (24). Considering the widespread use of 

atrazine and its continued presence in drinking 

water, the agriculturally heavy state of Illinois 

could place rural communities at a potentially 

increased prevalence of autoimmune disease.  

Male

24%

Female

76%



Acknowledgement 

This work was supported by the Rural 

Student Physician Program. Special thanks to 

Kevin Scott at Graham Hospital for his help in 

data extraction.  

Literature Cited 

1. Progress in Autoimmune Disease Research. National 

Institutes of Health.  Retrieved April 1, 2016, from 

https://www.niaid.nih.gov/topics/autoimmune/Documents/

adccfinal.pdf 

2. Chalubinski M, Kowalski ML., 2006. Endocrine disrupters--

potential modulators of the immune system and allergic 

response. Allergy. 61(11):1326-1335. 

3. United States Department of Agriculture. (n.d.). Retrieved 

April 1, 2016, from 

http://www.nass.usda.gov/Statistics_by_State/Illinois/ 

4. Baker, N.T., and Stone, W.W., 2015. Estimated annual 

agricultural pesticide use for counties of the conterminous 

United States, U.S. Geological Survey Data Series 907, 2008–

2012 . 

5. USDA Census of Agriculture, 2012. Fulton County, IL.

Retrieved December 17, 2015 from 

http://www.agcensus.usda.gov/Publications/2012/ 

6. American FactFinder, 2014. Canton, IL. Retrieved December 

17, 2015, from 

http://factfinder.census.gov/faces/nav/jsf/pages/index.xht

ml 

7. Hollowell JG, Staehling NW, et al., 2002. Serum TSH, T(4), 

and thyroid antibodies in the United States population (1988

to 1994): National Health and Nutrition Examination Survey 

(NHANES III). J Clin Endocrinol Metab. 87(2):489. 

8. Helmick CG, Felson DT, Lawrence RC, et al., 2008. Estimates 

of the prevalence of arthritis and other rheumatic conditions 

in the United States- Part I. Arthritis & Rheum. 58(1):15-25 

9. Howitz J, Brodthagen H, Schwartz M, Thomsen K., 1977.

Prevalence of vitiligo: Epidemiological survey the Isle of 

Bornholm, Denmark. Arch Dermatol 113: 47-52. 

10. Statistics about Diabetes. American Diabetes Association.

Retrieved April 1
st
, 2016 from

http://www.diabetes.org/diabetes-basics/statistics/ 

11. Andres E., Serrai, K., 2012. Optimal management of 

pernicious anemia. J Blood Med. 3:97-103. 

12. Simpson S Jr., Blizzard L., et al., 2011. Latitude is significantly 

associated with the prevalence of multiple sclerosis: a meta-

analysis. J Neurol Neurosurg Psychiatry. 82(10):1132. 

13. Helmick CG, Felson DT, Lawrence RC, et al. Estimates of the 

prevalence of arthritis and other rheumatic conditions in the 

United States- Part I. Arthritis & Rheum. 2008: 58(1):15-25. 

14. Kappelman, MD., Rifas-Shiman SL., et al., 2007. The 

prevalence and geographical distribution of Crohn’s disease 

and ulcerative colitis in the Unitied States. Clin 

Gastroenterol Hepatol. 5(12):13-24. 

15. Phillips LH., 2003. The epidemiology of myasthenia gravis.

Ann NY Acad Sci. 998:407-412. 

16. Progress in Autoimmune Diseases Research. National 

Institutes of Health. (2005). Retrieved April 1
st
, 2016 from

https://www.niaid.nih.gov/topics/autoimmune/Documents/

adccfinal.pdf 

17. Cooper GS, Parks CG, Treadwell EL, St clair EW, Gilkeson GS, 

Dooley MA., 2004. Occupational risk factors for the 

development of systemic lupus erythematosus. J Rheumatol.

31(10):1928-1933. 

18. Parks CG, Walitt BT, Pettinger M, et al., 2011. Insecticide use 

and risk of rheumatoid arthritis and systemic lupus 

erythematosus in the Women's Health Initiative 

Observational Study. Arthritis Care Res (Hoboken). 

63(2):184-194. 

19. Goldner WS, Sandler DP, Yu F, et al., 2013. Hypothyroidism 

and pesticide use among male private pesticide applicators

in the agricultural health study. J Occup Environ Med. 

55(10):1171-1178. 

20. Gold LS, Ward MH, Dosemeci M, De roos AJ., 2007. Systemic 

autoimmune disease mortality and occupational exposures. 

Arthritis Rheum. 56(10):3189-3201. 

21. Deziel NC, Friesen MC, Hoppin JA, Hines CJ, Thomas K, 

Freeman LE., 2015. A review of nonoccupational pathways 

for pesticide exposure in women living in agricultural areas.

Environ Health Perspect. 123(6):515-524. 

22. Ward MH, Lubin J, Giglierano J, et al., 2006 Proximity to 

crops and residential exposure to agricultural herbicides in 

Iowa. Environ Health Perspect. 114(6):893-897. 

23. Sullivan, D.J., Vecchia, A.V., Lorenz, D.L., Gilliom, R.J., and 

Martin, J.D., 2009. Trends in pesticide concentrations in 

corn-belt streams, 1996–2006: U.S. Geological Survey 

Scientific Investigations Report , 75 p. Retrieved April 1, 

2016 from http://pubs.usgs.gov/sir/2009/5132/ 

24. Wu, M., Quirindongo, M., Sass, J., and Wetzler, A., 2010. Still 

poisoning the well: atrazine continues to contaminate 

surface water and drinking water in the United States, 

Natural Resources Defense Council, 32 p. Retrieved April 1, 

2016 from http://www.nrdc.org/health/atrazine/ 

25. Rowe AM, Brundage KM, Schafer R, Barnett JB., 2006. 

Immunomodulatory effects of maternal atrazine exposure 

on male Balb/c mice. Toxicol Appl Pharmacol. 214(1):69-77. 



Chad Lampe ‐ RSPP M3

Canton, IL

4/13/16

Introduction
 Extended exposure to pesticides
increases the risk of developing
rheumatoid arthritis and systemic
lupus erythematosus

 Illinois has a substantially large
annual use of pesticides for
agriculture

 Anecdotal comments by physicians
commenting on the high prevalence
of Hashimoto’s disease in the
Midwest



Introduction
 Arthritis Care and Research 2011 [1]

 n=76,861 postmenopausal women, ages 50‐79 years

 Self‐report and use of disease‐modifying anti‐rheumatic
drugs at year 3 of follow‐up

 Examined self‐reported residential or work place
insecticide use (personally mixing/applying by self and
application by others) in relation to RA/SLE risk, overall,
and in relation to farm history

 Increased risk associated with greater frequency and
duration of pesticide use

Introduction

 The EPA has no ongoing methods of tracking or
documenting pesticide exposure incidents nationwide
[2]

 No standardization or centralized database tracking
incidents of exposure across state health departments

 Difficult to conduct research on the epidemiology of
pesticide poisoning and long term exposure over
geographical areas



Pesticide Exposure
 Multiple diseases have been linked to pesticide
exposure over time [3]

 Cancer

 Endocrine disorders

 Depression

 Neurodegenerative states

 Parkinson’s

 Alzheimer’s

Mechanism of Damage

 Ability to damage [3]

 DNA

 Mitochondria

 Ion channels

 Enzymes

 Receptors

 Ubiquitin proteasome systems

 Hormones



Endocrine Disruption
 Endocrine disrupting properties of
pesticides in animal and human cells
have interfered with the production of
[4]:
 Cytokines
 Immunoglobulin
 Mediator’s of inflammation

 Resulting in the alteration, activation,
and survival of immune cells

 Hypothesized to cause the immune
system to enter into a hyper reactive
state, potentially leading to
autoimmune diseases

Pesticide Use in Illinois
 Illinois is one of the top 5 states in
cash income and total value of real
estate that is directly related to
agriculture in the country [5]

 Illinois is one of 4 states with the
highest annual agricultural
pesticide use measured in pounds
per square inch in the country [6]

 Atrazine is one of the most
commonly applied pesticides
having the highest state usage
across the country [7]



Atrazine
 2010 ‐ Natural Resources Defense Council
published results identifying 67 sites in the
Midwest that exceeded the minimum
concentration of atrazine set forth by the
EPA [8]
 Illinois was one of two states with the most
prevalent sources

 Atrazine has endocrine disrupting features
following exposure to a variety of species
[8]

 Atrazine exposure in mice resulted in
immunomodulatory effects suitable for
hypersensitivity states and autoimmune
function [9]

RSPP Community Project
 First step would be to determine autoimmune

disease prevalence in a rural Illinois area
compared to the most current national
statistical data

 Graham Medical Group
 One EMR across 4 distinct sites in Fulton
county, representing a patient population of
roughly 55,000

 Canton, Cuba, Farmington, and Lewistown

 Fulton County
 Heavy agricultural area with almost 1,000 farms

over 355,000 farming acres [10]
 Predominantly rural with its largest city,
Canton, having an estimated population of only
14,307 [11]



Methods
 10 of the most common autoimmune diseases

 Grave’s Disease, Rheumatoid Arthritis,
Hashimoto’s Disease, Vitiligo, Type 1 Diabetes
Mellitus, Pernicious Anemia, Multiple
Sclerosis, Systemic Lupus Erythematosus,
Crohn’s Disease, and Myasthenia Gravis

 ICD‐9 and ICD‐10 codes for autoimmune
diseases and associated age and gender
extracted from EMR and exported to excel

 Prevalence calculated and compared to
national prevalence data, statistical
significance with Z‐score for two population
proportions

Hashimoto’s Disease
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 Significantly greater prevalence with P < .01  [12]
 Female/Male distribution less than normal epidemiology of disease

 Reported as 10:1 (Female:Male)
 Prevalence of those under 50 was 24% and those under 70 was 58% which is

also consistent with studies showing increased prevalence with age



Grave’s Disease

 Significantly lower prevalence with P < .01  [12]

 Female/Male distribution consistent with epidemiology of disease

 Reported as 5:1 (Female:Male)
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Rheumatoid Arthritis

 Significantly greater prevalence with P < .01  [13]

 Female/Male distribution lower than normal epidemiology of disease

 Reported as 3:1 (Female:Male)
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Vitiligo

 Significantly lower prevalence with P < .01  [14]

 Very little epidemiological data present, most recent study 1977
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Diabetes Mellitus Type 1

 No significant difference in populations  [15]

 Male/Female distribution consistent with epidemiology of disease

 Reported as 3:2 (Male:Female)
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Pernicious Anemia

 Significantly greater prevalence with P < .01  [16]

 Female/Male distribution greater than normal epidemiology of disease

 Reported as 2:1 (Female:Male)
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Multiple Sclerosis

 Significantly greater prevalence with P < .01  [17]

 Female/Male distribution consistent with epidemiology of disease

 Reported as 4:1 (Female:Male)
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Systemic Lupus Erythematosus

 Significantly greater prevalence with P < .05  [18]

 Female/Male distribution consistent with epidemiology of disease

 Reported as 9:1 (Female :Male)
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Crohn’s Disease

 Significantly greater prevalence with P < .01  [19]

 Female/Male distribution consistent with epidemiology of disease

 Reported as 2:1 (Female:Male)
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Myasthenia Gravis

 Significantly greater prevalence with P < .01  [20]

 Female/Male distribution lower than normal epidemiology of disease

 Reported as 2:1 (Female:Male)
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Overall Results

 Significantly greater prevalence with P < .01  [21]

 Female/Male distribution compared to national data consistent with
data collected in Fulton County

8.0%

10.1%

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

National Fulton County

Male
24%

Female
76%

Fulton County

Male
15%

Female
85%

National



Conclusion
 Overall statistically significantly
greater prevalence of autoimmune
diseases studied in Fulton County
compared to national data

 DM1 not statistically different

 Grave’s Disease statistically lower
prevalence

 Vitiligo comparative data not recent
enough to make a conclusion

Could Pesticides Be the Cause?
 Italian Medicine Journal 2013 [22]

 Showed a major risk of developing
multiple sclerosis for both men and
women engaged in agricultural work

 Journal of Occupational and
Environmental Medicine 2013 [23]
 Found a significant increased risk of

developing hypothyroidism in workers
who apply pesticides

 Arthritis and Rheumatology 2007 [24]
 Showed the occupation of farming is
associated with increased risk of death
from autoimmune disease in addition to
increased risk of exposure to pesticides



Could Pesticides Be the Cause?
 Environmental Health
Perspectives 2006 [25]
 Showed significant increases in
pesticides present within 200 ft of
farm crop with the frequency of
detection increasing by 6% for
every 10 acre increase of crop

 Environmental Health
Perspectives 2015 [26]
 Found significantly greater
pesticide presence in residential
dust at farm homes compared to
non‐farm homes

Summary

 Pesticides have been shown to have endocrine
disrupting properties potentially inducing an
autoimmune state

 Several studies have linked pesticide exposure to
increased risk for autoimmune diseases

 Illinois has some of the highest pesticide use in the
country

 Fulton County, primarily rural agriculture, has
significantly greater prevalence of autoimmune
diseases compared to national data
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Introduction: Diabetes Mellitus type II was reported to affect 29.1 million 
Americans in 2012 according to the American Diabetes Association (9.3% of 
population)3. Millions more are at risk and considered pre-diabetic. The purpose of 
this study is to focus on modifiable risk factors that are within patients’ control to 
adjust their average glucose levels. The intent is to establish and compare the 
degree of importance of said risk factors. 

Methods: An 11 question survey was drafted and distributed to patients seen at the 
Graham clinic in Canton, IL. In total 95 participants completed the survey and met 
the survey requirements. The requirements to be included in the survey are: 1) 
Participant must be a confirmed type II diabetic, 2) Participants must not be 
pregnant, 3) Participants must be between the ages of 18-75, 4) Participants must 
have 1 or more previously documented hemoglobin A1c value(s) on file. 
Additionally the participants previous 1-4 HA1c values, age and number of glucose 
modifying medications were documented. Hemoglobin A1c control was determined 
based on age. Ages below 45 were deemed to have controlled HA1c values if they 
were at or below 7.0 on average, ages above 45 were considered controlled if they 
were below 8.0.  Average HA1c values were compared against the answers given in 
the surveys. 

Results: Patients that check their glucose levels daily were found to have, on 
average, better HA1c values than those that did not check their glucose daily 
(p=0.0193).  



Patients that required fewer or no glucose modulating medications were found to 
have better overall HA1c values than patients that required more medications 
(p<0.0001). 
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Patients that walked fewer than 15 minutes a day were found to have, on average, 
better HA1c values than patients that walked more than 15 minutes each day 
(p<0.01) 

Patients that smoke tobacco products were found to have better average HA1c 
values than those that do not smoke. However this was not found to be statistically 
significant (p=0.3645). All the participants that consumed 2 or more alcoholic 
beverages in a day had HA1c values that were defined as controlled. However this 
population size is so small (n=4) that it is likely that this is due to chance alone.  
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Conclusions: The results show that people suffering from type II Diabetes Mellitus 
would benefit from checking their glucose levels daily as this has been associated 
with better overall A1c control. This is likely more relevant to patients that 
administer different insulin formulations (Glargine, lispro, NPH, regular insulin), 
because they are able to adjust and micromanage their medication dosage. 

While the results regarding the effects smoking and alcohol have on glucose control 
were statistically insignificant they do warrant further research. Of the 13 subjects 
that smoke, 12 were deemed by the set criteria to have “good” A1c control. Of those 
12, 6 had average A1c’s lower than 6.4%. The speculation for this result is the fact 
that nicotine is known to be an appetite suppressant and a stimulant. It is not 
encouraged however that type II diabetics that are unable to control their HA1c 
begin smoking.  

The participants that required the addition of more glucose modifying medications 
were more likely to have poor glucose control. This most likely represents the 
population that was unable to attain control by means of diet and other non-
medication factors, or those unwilling to comply with said non-medication factors. 

Overall the average glucose control of the Fulton County type II diabetic population 
was well controlled. This does however only apply to DMII patients that come to the 
clinic. A larger population size is needed for more conclusive results.    

Limitations: All the participants in this study are of Caucasian ethnicity, which does 
not reflect the higher risk population of type II diabetics. The small sample size of 
this study leaves much room for confounding of the results.  

References:  
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2Nathan. DCCT & EDIC, NEJM;1993;329;14 

3“Statistics About Diabetes,” American Diabetes. Association, Last modified February 
1st 2016, http://www.diabetes.org/diabetes-basics/statistics/ 



Fulton County Glucose Control Survey 

1. Do you measure your glucose at home?

Yes    or    No 

2. How much time do you spend walking a day?

A. None 

B. 1-15 minutes 

C. 15-30 minutes 

D. Greater than 30 minutes a day 

3. Do you see your primary care physician or other health specialist to discuss your

diabetes and how you can properly control it? 

Yes    or    No 

4. Do you take your diabetic medications as directed by your physician?

Yes    or    No 

5. Do you smoke? If yes how much?

A. None 

B. Less than half a pack 

C. ½ - 1 pack per day 

D. 1 – 2 packs per day 

E. More than 2 packs per day 



6. Do you consume alcohol? If yes how much?

A. None 

B. 1 drink a day 

C. 2 drinks a day 

D. 3 or more drinks a day 

7. Do you eat a low carb diet?

Yes    or    No 

8. Do you eat a low salt diet?

Yes    or    No 

9. Do you snack between meals?

Yes    or    No 

10. Do you drink sugary soft drinks (e.g. Pepsi, Coke, Dr. Pepper,  Minute Maid

lemonade)? If yes how much? 

A. None 

B. 1-3 12 oz cans/bottles a day 

C. 4-6 12 oz cans/bottles a day 

D. Great than 6 cans/bottles (Approximately 2 L) a day 

11. Have lifestyle modifications about the subjects addressed above ever been

discussed with you? If yes which numbers? 

Yes    or    No 

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 



To be completed by the surveyor 

Participant age: 

Participant previous A1c levels: 

Time between A1c check: 

Number of Participant’s diabetic medications: 



Andrei Froehling 

UICOMP M3

RSPP – Graham Hospital

Canton, IL

Diabetes Mellitus

 Type I:
 Autoimmune destruction of beta islet cells.

Absolutely insulin dependent.

 Type II:
 Insulin dependent tissue desensitization.

 Initially not insulin dependent.

 Microvascular disease a result of
uncontrolled glucose levels

 Peripheral neuropathy, retinopathy, uropathy



Introduction

 DMII
 29.1 million Americans known to have DMII

in 2014, ~9% of the population

 In 2012 86 million Americans catagorized as
“prediabetic”

 7th leading cause of death in 2010

 $245 billion total expenditure in medical
costs in 2012

 Leading cause of non-traumatic amputation

Background

 Poor glycemic control can result in:
 Retinopathy

 Nephropathy

 Peripheral neuropathy

 Peripheral ischemia

 Autonomic instability

 Hyperglycemic hyperosmolar state
(HHS)/Coma



Purpose

 The purpose of this study is to 
determine which modifiable life style 
choices have the greatest impact on 
glucose control in patients with type II 
Diabetes Mellitus. 

Methods
 An 11 question survey was distributed to known type II 

diabetics.
 Inclusion/exclusion criteria were:

 Patient is a confirmed type II diabetic
 Has 1 or more recorded HA1c values
 Ages 18-75
 Not pregnant

 Hemoglobin A1c values (last 4 or fewer), age and medications 
taken were documented

 The determination of controlled vs uncontrolled A1c was based 
as:
 HA1c value ≤7.0 considered controlled in ages 18-45, >7.0 considered

uncontrolled
 HA1c value ≤8.0 considered controlled ages 46-75, >8.0 considered

uncontrolled
 Survey answers were compared against corresponding A1c 

averages. 



The Survey

 Do you check your blood sugar daily?

 How much time do you spend walking each day?

 Do you discuss diabetes control with your PCP

 Do you take your diabetes medications as directed?

 Do you smoke? How much?

 Do you drink? How much?

 Do you eat a low carb diet?

 Do you eat a low salt diet?

 Do you snack between meals?

 Do you drink sugary beverages? How much?

 Have you discussed these things with your PCP?

The Survey

 Patient age

 Number of medications

 Last 4 or fewer HA1c values

 Time between HA1c checks



Results

 Patients that checked their glucose levels on a 
daily basis were found to have better A1c control 
than those that did not (p=0.0193)
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Results

 Patients that require less glucose modifying 
medications or were diet controlled were found to 
have better glucose control than those that 
required more medications. (p<0.0001)



Results

 Diabetic smokers were found to have 
lower average A1c values than non-
smokers. (p<0.3645)

 Smoker A1c average: 6.8 (n=13)

 Non-smoker A1c average: 7.1 (n=82)

 Not statistically significant, requires 
larger population

Results

 Patients that consume more than 3 
alcoholic beverages a day, on average, 
have better A1c control than those that 
consume less than 3 alcoholic drinks a day 
(p<0.2141)

 More than 3 drinks A1c average: 6.9 (n=29)
 Less than 3 drinks A1c average: 7.26 

(n=66)
 Not statistically significant, requires larger 

population study 



Results

 Patients that walked less than 15 minutes a day 
were found to have better A1c averages than 
those that walked for more than 15 minutes a day. 
(p<0.01)
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Conclusions
 It was found to be statistically significant that type II 

diabetics in Fulton county benefit from daily glucose 
checks.

 People that have diet controlled diabetes typically have 
better glucose control than those that require glucose 
modifying medications.

 The effects of tobacco on glucose control in diabetics is 
not well defined. Use of tobacco products may lead to 
lower A1c values.

 The consumption of alcoholic beverages may also lead 
to lower A1c values.

 Modifiable risk factors for glucose control in diabetics 
requires a larger population study for more conclusive 
results.
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