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ABSTRACT 

Background: Established CRCS guidelines for providers and the public exist, but due to several versions of CRCS 
guidelines and the variety of test options, confusion often arises among patients and providers, adversely affecting 
CRCS rates. Improving providers’ opportunities to recommend CRCS through provider-directed office-system inter-
ventions is critical to increase CRCS rates. Objective: The purpose of this study was to demonstrate the feasibility of 
adapting provider-directed office-system interventions developed by the Practice Partner Research Network (PPRNet) 
Translation of Research into Practice (TRIP) Quality Improvement (QI) Model for implementation in an independent, 
rural West Virginia primary care practice, and to obtain estimates of variability for relevant outcome measures of the 
interventions to increase CRCS recommendation and rates. Methods: Retrospective and prospective patient data from 
medical records and electronic medical records were extracted to compare pre- with post-intervention CRCS rates and 
analyze any significant demographic data. Also, office staff participated in a focus group interview. Results: The 
pre-intervention CRCS status/completion rate was 4.3% and increased to 36.2%. CRCS recommendation rate rose from 
4.3% to 42.1%. Patients in the post group were almost 7 times more likely to get CRCS recommendation compared to 
patients in the pre group, adjusting for demographic information. Similar to findings for CRCS recommendations, pa-
tients in the post group were more than 12 times more likely to have CRCS completion compared to their counterparts 
in the pre-group (OR 12.61, p < 0.000, CI: 8.30, 19.15). Conclusions: This study demonstrated the feasibility as well as 
statistically significant preliminary indications that CRCS rates will increase after implementation of this model. 
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1. Introduction 

In the United States, colorectal cancer (CRC) is the third 
leading cause of cancer-related deaths in men and women 
[1]. West Virginia (WV) has the highest CRC death rate 
in the nation (21.0 per 100,000 for WV versus 17.6 per 
100,000 nationally) [2]. Obesity, physical inactivity, older 
age, higher poverty rates, lower educational levels, lower 
socioeconomic status, and lack of public transportation 
compound this population’s vulnerability [3-7]. These 
are disheartening facts because CRC is preventable and 
curable with early diagnosis and treatment [1]. 

Multiple CRCS guidelines have caused confusion for 
patients and providers, contributing to lower CRCS rates 
[8-11]. Other significant patient barriers include: lack of 
provider recommendation, low health literacy, embar-
rassment, fear, inadequate insurance, financial obstacles, 
perception of low risk, previous negative medical ex-
periences of family or friends, and distrust of the health 
care system [12,13]. Provider barriers to CRCS guideline  

adherence include patient comorbidities, patient refusal, 
provider forgetfulness, lack of time, other health priori-
ties, and lack of reminders and tracking systems [14,15]. 

The US Preventive Services Task Force (2008) rec-
ommends for all persons age 50 to 75 to undergo fecal 
occult blood testing (FOBT) annually, sigmoidoscopy 
every 5 years, or colonoscopy every 10 years [16]. De-
spite numerous patient and provider barriers to CRCS, 
the most influential factor determining adherence to the 
CRCS guidelines is provider recommendation [17-22]. 
Yet, due to those barriers, providers often miss CRCS 
opportunities for their patients [23,24]. 

Combining multiple provider-directed with office- 
system-directed interventions in the primary care setting 
shows the most potential to increase CRCS rates [15, 
25-27]. Ornstein, Nemeth, Jenkins, and Nietert (2010) 
used the Practice Partner Research Network (PPRNet) 
Translation of Research into Practice (TRIP) Quality 
Improvement (QI) Model (Figure 1) to significantly in-
crease CRCS rates. This model, grounded in complexity 
science theory and microsystems theory, was developed  *Corresponding author. 
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Figure 1. The PPRNet TRIP QI model. 
 

specifically to utilize clinical guidelines to drive inter-
ventional improvements using a provider-directed office- 
system approach [28-30]. The purpose of this study was 
to adapt the PPRNet TRIP QI Model in a single, rural 
primary care setting to evaluate feasibility of increasing 
CRCS outside a larger, practice-based network. 

2. Methodology 

A simple, interrupted time series pre-post design was 
used to collect pre- and post-intervention medical record 
data. Additionally, a post-interventional focus group in-
terview was conducted with the office staff. Prior to im-
plementation, Institutional Review Board approval was 
obtained from the Medical University of South Carolina. 

This study was conducted in a rural, independent WV 
primary care office setting providing health care in a 
medically underserved area. There was no recruitment of 
patients; instead office staff members were recruited to 
participate in this study. Approaches to CRCS were un-
dertaken by the office staff (n = 10), who were the target 
of the interventions. 

Based on data from the previous calendar year, the 
goal was to collect data on 400 - 500 patients per group 
(80% power, odds ratio 1.5, α = 0.05). All patients be-
tween the ages of 50 and 75 years old were flagged in the 
EMR and screened if they were: 1) Active adult patients 
with a progress note, lab, or consultation record within 
the last year; 2) Between the ages of 50 - 75 years; 3) 
Without any history of CRCS; and 4) Requiring updated 
CRCS according to the recommended time-frames for 
FOBT, FS, or colonoscopy. 

2.1. Pre/Post-Intervention Audit & Feedback 

To determine patient characteristics and pre-interven- 
tional CRCS rates, a 3-month retrospective medical re-
cord review was conducted from October 2010 to Janu-
ary 2011. Post-intervention data were collected prospec-
tively from October 2011 through January 2012 to com-
pare similar time periods and control for potential sea-
sonal variations. All pre-intervention data were collected 
from paper medical records, and all post-intervention 
data were collected through the EMR system. A one- 
month follow-up period was included for both pre/post- 
interventional groups to allow sufficient time for CRCS 
test completion. 

2.2. Interventions 

The principal investigator (PI) made an initial site visit 
and met with all office staff present to initiate the pro-
vider-directed office-system interventions. First, academic 
detailing was initiated to increase CRCS knowledge and 
reinforced the need for change in the office setting. This 
discussion also presented best practice interventions util-
ized in the literature and the concept of quarterly EMR 
assessment and feedback. Participatory planning was 
introduced to encourage collective responsibility in es-
tablishing a new practice vision and goals to increase 
CRCS. Office staff members were taught about the EMR 
CRCS reminder that was programmed into the EMR 
system to pop up for patients meeting inclusion criteria. 
Further, office staff participatory planning took place to 
decide the implementation process and flow of assimi-
lating the EMR CRCS reminder into practice. Upon clo-
sure of the site visit, the PI stated that another office staff 
meeting would occur in three months to provide EMR 
assessment and feedback data and conduct a focus group 
interview to evaluate the various best practice interven-
tions used. The PI was available for questions by phone 
and made monthly site visits to provide support. Inter-
ventions were immediately launched. 

2.3. Focus Group Interview with Office Staff 

After 3 months of implementation, an office staff focus 
group interview was conducted to evaluate each inter-
vention improvement strategy used. Quarterly EMR audit 
and feedback, reinforcement of academic detailing, par-
ticipatory planning, and best practice dissemination were 
completed. The focus group interview was scheduled 
during a lunch break to reduce work hour conflicts. Each 
staff member received a $25 grocery/gas card for their 
participation. 

3. Statistical Analyses 

Data were analyzed using the Statistical Package for the  
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Social Sciences (SPSS) version 20.0. Descriptive statis-
tics were used to characterize the study sample while 
chi-square tests were used to compare outcomes for the 
pre- and post-intervention groups. Logistic regression 
was used to examine the relationship between CRCS 
results and the intervention (pre/post), adjusted for co-
variates such as age, gender, employment, and insurance. 
P values of 0.05 or less were considered to be significant. 

For qualitative analysis, the office staff was informed 
of the purpose of the focus group interview, and signed 
informed consent was obtained from each staff member. 
Anonymity and confidentiality maintained for all office 
staff members. This session was digitally recorded and 
subsequently evaluated by the PI and a co-investigator, 
using the PPRNet TRIP QI Model as a framework for 
analysis to identify and assess key strategies, barriers, 
facilitators, and organizational culture. 

3.1. Quantitative Results 

3.1.1. Office Staff Demographic Characteristics 
The office staff (n = 9) was overwhelmingly female 
(89%). Age ranged from 21 - 50 years old with a mean  

of 35 years-old. The office staff was 100% Non-His- 
panic. Seventy-eight percent of the staff identified them-
selves as white and 22% as black. Eleven percent had a 
high school degree, 56% had attended some college, 11% 
had earned a bachelor’s degree, and 22% held a mas-
ter’s/doctoral/professional degree.  

3.1.2. Pre/Post Comparison 
Data were collected on 599 eligible patients (50.9%) in 
the pre-intervention and 819 patients (100%) in the post- 
intervention group with a total sample size of n = 1,418. 
Detailed pre/post-intervention group characteristics of 
patients are illustrated in Table 1. Patients in the pre- 
intervention group were younger compared to the post- 
interventional group (p < 0.002) and were more likely to 
be unemployed (50.9%) compared to the post interven-
tional group (16.2%) (p < 0.000). The majority of the 
pre-interventional group (66.1%) were privately insured 
and only 29.9% had Medicare compared to 47% with 
private insurance and 40.8% with Medicare for post- 
interventional patients (p < 0.000). Education level was 
only available for post-intervention and could not be 
compared. 

 
Table 1. Demographic characteristics of sample pre- and post- interventions. 

Variables Pre-Intervention (n = 599) Post-Intervention (n = 819) Chi Square and p value 

Age, mean (SD) 62 (6.6) 63 (7.11)  

Age, n (%)    
50 - 64 
65 - 75 

399 
200 

(66.6) 
(33.4) 

478 
341 

(58.4) 
(41.6) 

χ² = 9.972 
p = 0.002* 

Gender, n (%)    
Male 

Female 
261 
338 

(43.6) 
(56.4) 

379 
440 

(46.3) 
(53.7) 

χ² = 1.021 
p = 0.312 

Race, n (%)    
American Indian or Alaska Native 

Asian 
Black or African-American 

White 

0 
1 
9 

589 

(0.0) 
(0.2) 
(1.5) 

(98.3) 

1 
0 
29 

789 

(0.1) 
(0.0) 
(3.5) 
(96.3) 

χ² = 5.55 
p = 0.062 

Ethnicity, n (%)    

Non-Hispanic Latino/a 599 (100) 819 (100) p =** 

Education, n (%)    
GED/High School Graduate 

College 
Not Documented 

0 
2 

597 

(0.0) 
(0.4) 

(99.6) 

376 
93 

350 

(45.9) 
(11.4) 
(42.7) 

p = *** 

Current Employment Status, n (%)    
Part-time 
Full-time 

Unemployed 
Retired 

8 
230 
305 
56 

(1.3) 
(38.4) 
(50.9) 
(9.3) 

42 
317 
133 
327 

(5.1) 
(38.7) 
(16.2) 
(39.9) 

χ² = 268.585 
p = 0.000* 

Insurance Status, n (%)    
Private Insurance 

Medicaid/Medicaid Disability 
Medicare 

No insurance/Self-pay 

369 
17 
179 

7 

(66.1) 
(2.8) 

(29.9) 
(1.2) 

385 
13 

334 
87 

(47) 
(1.6) 
(40.8) 
(10.7) 

χ² = 86.483 
p = 0.000* 

Provider, n (%)    

Physician 
Nurse Practitioner 

465 
133 

(77.6) 
(22.2) 

682 
137 

(83.3) 
(16.7) 

χ² = 8.178 
p = 0.017* 

*p < 0.05. **variable constant, unable to calculate. ***insufficient data to calculate. 
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The CRCS characteristics for the pre- and post-inter- 

vention groups are listed in Table 2. The documentation 
of CRCS recommendation rose from 4.3% to 42.1% (p < 
0.018). In the pre-intervention group, 38.4% had no 
documentation of CRCS recommendation compared to 
32.4% of patients in the post-intervention group. Refusal 
rates were 4.3% in the pre-intervention group and 6.7% 
in the post-intervention group. With more dialogue oc-
curring between patients and providers, the patients’ 
CRCS preferences, positive or negative, were docu-
mented.   

The number of patients up-to-date with CRCS com- 
pletion increased from 4.2% in the pre-intervention group 
to 36.2% in the post-intervention group (p < 0.000). Of the 
345 patients who received CRCS recommendation, 298 
(86%) completed a CRCS test. 

Statistically significant associations were found be-
tween the documentation of CRCS recommendation and 
age (p < 0.019), employment status (p < 0.017), and in-
surance status (p < 0.052). Patients between 65- and 75 
years old were more likely to have completed some form 
of CRCS (55%) compared to 50 and 64 years old 
(51.9%). In addition, patients between 50- and 64 years 
old were more likely to have no documented discussion 
of CRCS recommendation (41.6%) in their medical re-
cords compared to 32% of patients between 65- and 75 
years old. These age differences may be attributed to the 
variance of insurance-; the 65 - 75 year-old patients hav-
ing Medicare as their primary insurance and the 50 - 64 
year-old patients having another form of insurance or no 
insurance. Patients having some form of insurance (pri-
vate 62.8%, Medicaid 3.8%, and Medicare 32.8%) had 
statistically significant higher CRCS rates than patients 
without insurance (0.6%). Interestingly, retired (10.1%) 
and part-time (1.6%) working patients had lower CRCS 
rates than unemployed (54.3%) or full-time working 
(34.1%) patients. No statistically significant relationships 

were found between demographic characteristics and 
documentation of CRCS status/completion.  

Similarly, statistically significant associations were found 
between the documentation of CRCS recommendation 
and education (p < 0.001), employment status (p < 0.02), 
insurance (p < 0.010), and provider (p < 0.006). The 
education data collected represented only 42.7% of the 
post-intervention group, and this factor must be taken 
into consideration. Working (44.3%) and retired (43.2%) 
patients were more likely to have received a CRCS rec- 
ommendation than unemployed (12.5%) patients. Pa- 
tients with Medicare (48.7%) or private insurance (42.2%) 
were more likely to complete some form of CRCS than 
patients with Medicaid (1.9%) or no insurance (5.8%). 
The physician (85.5%) was more likely to discuss and 
order CRCS than the nurse practitioner (16.4%), and the 
physician’s patients were more likely to follow through 
with completion of CRCS. An association between the 
documentation of CRCS status/completion and race was 
found in the post-intervention group (p < 0.030). No 
screening tests were completed for 69% of blacks and 
63.5% of whites. There was no significant statistical as- 
sociation between gender and CRCS recommendation (p 
= 0.631) or gender and CRCS status/completion (p = 
0.482).  

3.1.3. Logistic Regression 
Logistic regression analysis (Table 3) was conducted 
with CRCS recommendation as the dependent variable, 
group pre/post as primary independent variable of inter-
est, and age, gender, race, employment, and insurance as 
independent variables. Individually, only two variables 
showed a statistically significant relationship with CRCS 
recommendation: employment (OR 0.49, p < 0.000, CI 
0.36, 0.66) and insurance (OR 3.23, p < 0.000, CI 1.94, 
5.36). In the full model including all adjustment variables, 
a statistically significant association was found between 

 
Table 2. CRCS characteristics of sample pre- and post-interventions. 

Variables 
Pre-Intervention 

(n = 599) 
Post-Intervention (n = 819) Chi Square and p Value 

Documentation of CRCS Recommendation, n (%)    

Not Discussed 
Discussed and Refused 

Discussed and Test Ordered 
Done Previously 

230
26 
26 

317

(38.4) 
(4.3) 
(4.3) 
(52.9) 

265 
55 

345 
154 

(32.4) 
(6.7) 

(42.1) 
(18.8) 

χ² = 9.972 
p = 0.002* 

Documentation of CRCS Test Completion, n (%)    

FOBT 
Flexible Sigmoidoscopy 

Colonoscopy 
No Screening Completed 

0 
0 
25 

573

(0.0) 
(0.0) 
(4.2) 
(95.7) 

2 
2 

293 
522 

(0.2) 
(0.2) 

(35.8) 
(63.7) 

χ² = 1.021 
p = 0.312 

*p < 0.05. 
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Table 3. Summary of logistic regression analyses. 

 95% Confidence Interval 

 Odds Ratio Lower Bound Upper Bound p Value 

CRCS Recommendation     

Age 1.221 0.939 1.589 0.137 

Gender 1.079 0.836 1.393 0.560 

Race 0.948 0.446 2.014 0.889 

Employment 0.486 0.358 0.660 0.000* 

Insurance 3.228 1.943 5.362 0.000* 

Age + Gender + Race + Employment + Insurance 1.068 0.792 1.439 0.667 

Age + Gender + Employment + Insurance 1.091 0.810 1.469 0.567 

Pre/Post Group 6.676 4.758 9.367 0.000* 

CRCS Status/Completion     

Age 1.210 0.940 1.558 0.138 

Gender 1.106 0.862 1.420 0.428 

Race 1.047 0.491 2.236 0.905 

Employment 0.452 0.334 0.612 0.000* 

Insurance 1.473 0.930 2.335 0.099 

Age + Gender + Race + Employment + Insurance 1.270 0.934 1.726 0.127 

Age + Gender + Employment + Insurance 1.267 0.934 1.720 0.128 

Pre/Post Group 12.61 8.299 19.149 0.000* 

*p < 0.05. 

 
CRCS recommendation and pre/post group (OR 6.68, p < 
0.000, CI 4.58, 9.37). Patients in the post group were 
almost 7 times more likely to get CRCS recommendation 
compared to patients in the pre group, adjusting for 
demographic information. 

In addition, logistic regression analysis was conducted 
with CRCS status as the dependent variable, group (pre/ 
post) as primary independent variable of interest, and age, 
gender, race, employment, and insurance as the adjust-
ment variables. In individual models, age, gender, and 
race were not significantly associated with CRCS status. 
Employment was found to be statistically significantly 
related to CRCS status (OR 0.45, p < 0.000, CI 0.33, 
0.61). Similar to findings for CRCS recommendations, in 
the full model with the pre/post group variable as pri-
mary independent variable of interest, patients in the post 
group were more than 12 times more likely to have 
CRCS completion compared to their counterparts in the 
pre-group (OR 12.61, p < 0.000, CI 8.30, 19.15).  

3.1.4. Qualitative Analysis 
In congruence with the PPRNet TRIP QI Model, the 
process of change was initiated upon the first PI site visit 
mid-September 2011. Together, all office staff members 
agreed upon the vision of increasing CRCS rates as the 
clear objective. The office staff tried to make the transi-
tion smoothly, taking small steps, communicating daily, 

and making small changes when problems materialized. 
Office staff members provided valuable feedback to con-
tinue improvement of CRCS rates. Suggestions were 
made for repeat EMR reminders for patients who refused 
CRCS as well as tracking results to keep the EMR up- 
to-date. Sensing the value of this new process of change, 
the office staff also collectively decided to start using 
EMR reminders for other screening tests. 

The opportunity to have quarterly practice meetings 
was not fully implemented due to the study’s short time 
frame. However, the value of a quarterly practice meet-
ing was evident in the staff’s desire to know CRCS im-
provement rates for the quarter. The use of FOBT or a 
more sensitive immunochemical FOBT was attempted by 
both providers, but with less than positive results. Pa-
tients who took the FOBT cards never returned them. 
The office staff successfully incorporated all three spe-
cific strategies related to delivery system design. The 
utilization of CRCS EMR reminders brought attention to 
clearly documenting CRCS status for all patient visits 
and immediately created standing orders upon patient 
agreement, to proceed with testing. Patient education and 
activation were conducted as CRCS education materials 
provided to all patients meeting the inclusion criteria. 

In summary, the EMR reminder system was the guid-
ing force to increase CRCS and the easiest to use. The 
main difficulty was dealing with some irritated patients  
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who refused CRCS. A second difficulty was that most 
gastroenterologists and specialists did not routinely send 
the colonoscopy reports back. The office staff adapted 
well to the process of change and was able to follow 
through the steps to utilize and modify specific strategies 
that maximized the ease and benefits of implementation. 

4. Discussion 

This study confirmed the feasibility of implementing the 
PPRNet TRIP QI Model in an independent, rural primary 
care practice. Qualitative results confirmed that the proc-
ess of change within the PPRNet TRIP QI Model was 
fully implemented with relative ease and success. The 
most effective intervention was found to be the EMR 
reminder system. This value of the EMR system was 
found in previous studies [31,32]. 

Additionally, this pilot study provided preliminary in-
dications of effectiveness for the PPRNet TRIP QI Model 
to increase CRCS recommendation and CRCS comple-
tion. The post-intervention group were 7 times more 
likely to get CRCS recommendation (OR 6.68, p < 0.000, 
CI: 4.58, 9.37) and 12 times more likely to have CRCS 
completion (OR 12.61, p < 0.000, CI: 8.30, 19.15) when 
compared to the pre-intervention group. These findings 
are consistent with previous research that also established 
the significance of a provider-directed office-system ap-
proach to increase CRCS [26,33]. 

5. Limitations 

There are several limitations to this study, many of which 
are related to the design. While the study proved the fea-
sibility, it may not have allowed sufficient time for pa-
tients in the post-intervention group to complete a CRCS 
test. Therefore, the post-intervention results are prelimi-
nary signals of CRCS status/completion and may be 
higher than what is reported here. The demographic 
variable of education could not be thoroughly examined 
due to the lack of documentation. Due to the lack of re-
sources for this unfunded study, only 50.9% of the pre- 
intervention data was collected, contributing to unequal 
pre- and post-intervention sample sizes. The pre-inter- 
vention sample was randomized in the master list and the 
data collector followed that master list. Pre-intervention 
data were collected from medical records, a process that 
was very labor intensive and time consuming. Only one 
employee was trained to collect data, which limited data 
collection and did not allow for periodic validity testing.  

Chi-square analyses revealed that there were some 
significant differences between the pre- and post-inter- 
vention groups by age group, employment status, insur-
ance status, and provider. These variations between pre- 
and post-intervention groups may be due to a difference  

in patient sample population seen pre- and post-inter- 
vention. Variations in employment and insurance status 
are not that uncommon in rural WV, as many of these 
patients work in the coal mining industry and face sea-
sonal hiring and layoffs due to coal demand. This unpre-
dictability and the physical demands in the coal mining 
industry also lead to early retirement, which is another 
potential factor. The difference in providers may be due 
to the fact that the nurse practitioner usually saw more 
walk-in patients than the physician. Additionally, the 
nurse practitioner was a new graduate hired in September 
2010. The differences found between races is consistent 
with previous study findings showing blacks at higher 
risk of not receiving screening [34,35]. Both chi-square 
and logistic regression analyses confirmed the significant 
relationship between employment and insurance with 
CRCS recommendation and CRCS completion. In this 
population, employment is most often associated with the 
receipt of health insurance, which makes CRCS more 
affordable for patients. Part-time jobs often lack health 
insurance and paid time off to complete screening tests. 
These results support previous research that showed pa-
tients with health insurance are more likely to have had 
some form of CRCS [17,31,33,36]. The Hawthorne Ef-
fect could be negated in future studies with randomiza-
tion. Because the study is limited to one site in WV and 
was a convenience sample, the results are not generaliz-
able on a national level. 

Strengths of this study included randomization of the 
pre-intervention sample, and larger sample sizes for both 
pre- and post-intervention groups. Focus group interview 
provided additional, supportive information about the 
application of the PPRNet TRIP QI Model. 

6. Conclusions 

The results from this pilot study provided evidence dem-
onstrating the feasibility of implementing the PPRNet 
TRIP QI Model in an independent, rural, WV primary 
care setting. This model was found to be applicable and 
produced positive results demonstrated by an increase in 
CRCS recommendation and completion rates.  

Future recommendations for research include expand-
ing to multiple rural, independent primary care sites in 
WV and conducting the study with a randomized con-
trolled study with a longitudinal design to allow more 
time for completion of CRCS tests as well as to include 
those patients requiring follow-up according to the USPTFS 
CRCS screening guidelines. Finally, future studies should 
include other cancer screening tests, closer examination 
of the cost, reimbursement, the role of nurse practitio- 
ners/physician assistants, and value of the various CRCS 
tests from patient and provider perspectives. 
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