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Descriptive statistics were used to describe the sample and report the measures of 

central tendency of the variables.  First, demographic information was analyzed and 

reported with frequencies and percentages.  Then, a two-tailed paired t test was used to 

compare the retrospective and prospective scores.  The results for the dependent variable 

healthcare providers’ reports, were reported as measures of central tendency.  Histograms 

for the distribution of scores for the dependent variable and the Kolmogorov-Smirnov (K-

S) statistic were explored to assure the data met the assumption of normal distribution 

necessary for parametric testing.  Levene’s test was used to test of the assumption of 

homogeneity of variance.   

Patients’ Demographic Characteristics 

Descriptive statistics were collected for patients’ demographic characteristics 

related to diabetes.  These were patients’ ages at the time of data collection, ages at 

diagnoses of diabetes, and number of years living with diabetes. Table 2 illustrates the 

results.  

The age range of the 99 patients at review varied from 17 to 83, with the median 

age 60; half the patients (50%) were above the age of 60.  Three-quarters (75%) of the 

patients were above the age of 41.  

The age at which diabetes was diagnosed ranged from 12 to 82, with the median 

age 47; half of the patients were diagnosed after reaching the age of 47. Three-quarters of 

the patients were diagnosed after reaching the age of 36. 

The number of years patients were living with diabetes ranged from 0 (less than 1 

year) to 28 years. The median years living with diabetes was 11; half of the patients had 

been living with diabetes for more than 11 years.  
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Table 2  

 

Patients’ Demographic Characteristics (N = 99) 

 

 

 

Value 

 

 

Patients’ Age 

 

 

Age Diagnosed 

 

Years Living With 

Diabetes 

 

 

Median 

 

 

60 

 

47 

 

11 

Range 66 70 28 

Minimum 17 12  0 

Maximum 83 82 28 

25th Percentile 41 36  5 

50th Percentile 60 47 11 

75th Percentile 71 60 15 

 

 

Outcome Variable 

 

One outcome variable, Hgb A1C, for adult diabetic patients was measured and 

compared at two different periods: March 1 through May 31, 2017; and June 1 through 

August 31, 2017.  The first period took place prior to the implementation of standardized 

practice for healthcare providers at the primary care center.  The 3-month chart review of 

the EMR revealed an insufficiency in care standardization and healthcare provider 

follow-up for Hgb A1C and clinic appointments. The Hgb A1C test results are reported 

as percentages (Table 3).   
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Table 3 

A1C Results, Retrospective: March 1-May 31, 2017 (N = 99) 

 

Value 

 

Patients’ Age 

 

Age Diagnosed 

 

 

A1C 

 

Median  

 

 

60 

 

47 

 

 

A1C Range  66 70 6 

A1C Minimum 17 12 7 

AlC Maximum 83 82              13 

A1C Mean                  8.17 

Standard Deviation       1.33 

25th Percentile 41.00 36.00     8.00 

50th Percentile 60.00 47.00     9.00 

75th Percentile 71.00 60.00   10.00 

 

 

For the retrospective period March 1 through May 31, 2017, the A1C scores for 

99 patients were recorded and ranged between 7 and 13 with an average of 8.17.  Half of 

the patients’ A1Cs were above 9, with three-quarters above 8. The data collected from the 

EMR were exported to an Excel spreadsheet and transferred to SPSS for analysis.  Data 

analysis procedures followed Field’s (2009) guidelines.   

 The second period took place following the implementation of standardized 

practice for healthcare providers at the primary care center.  All 99 patients were given 

appointment dates for 3 months following their visits between March and May.  The A1C 

scores for 62 of the 99 patients were recorded during the 3-month period of June 1 to 
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August 31, 2017, and 62.6% kept the appointments.  The Hgb A1C test results are 

reported as percentages (Table 4).   

Table 4 

 

A1C Results, Prospective: June 1-August 31, 2017 (N =62)  

 

 

Value 

 

Patients’ Age 

 

Age Diagnosed 

 

 

A1C 

 

Median  

 

 

60 

 

47 

 

 

A1C Range  66 70   5.50 

A1C Minimum 17 12   6.50 

AlC Maximum 83 82             12.00 

A1C Mean                 9.28 

Standard Deviation     1.03 

25th Percentile 41.00 36.00   7.50 

50th Percentile 60.00 47.00   8.00 

75th Percentile 71.00 60.00   9.00 

 

 

For the prospective period June 1 to August 31, 2017, the patients’ A1C scores 

ranged between 6.5 and 12, with an average of 9.28. Half of the patients had A1C above 

8; three-quarters had A1C above 7.5. The decrease in AlC levels indicated greater 

providers’ utilization and patients’ adherence to the recommended guidelines, and the 

increase in follow-up appointments indicated enhanced care continuity.  

Testing the Data 

In this quality improvement project, the investigator sought to determine if there 

was a difference in one dependent variable, Hgb A1C, measured at two points in time, 
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prior to and after the implementation of the standardized CDC guideline for healthcare 

providers’ utilization for diabetic management and practice.  The Hgb A1C was 

measured as continuous level data.  The nonparametric t test was used to compare the 

electronic medical records retrospectively and prospectively of the same diabetic patients 

to determine if healthcare providers ordered and monitored Hgb A1C and clinic follow-

up appointment with consistency. The prospective EMR review reflected healthcare 

providers’ insufficiency in ordering and monitoring Hgb A1C between March 1 and May 

31, 2017.  Thus, a paired t test was used to determine the clinical practice outcome. The 

results were considered statistically significant with a probability value (p) of less than 

0.05.   

Differences in Scores 

 The differences in A1C scores between the two 3-month period was calculated 

from the EMR.  Only scores for patients who attended the follow-up appointments were 

used.  The total retrospective EMR reviewed were 135.  However, 99 EMR met inclusion 

criteria between March 1 and May 31, 2017, which served as the project benchmark for 

CDC (2016) 3-month standards until normalcy and clinic follow-up appointment 

consistency.   

 Table 5 illustrates the differences in Hgb A1C scores.  As the table shows, 29% 

showed no A1C improvement even with the healthcare providers ordering and 

monitoring. However, 71% of the follow-up patients’ Hgb A1C scores improved in the 

June to August period when compared to their previous scores of the March to May 

period.  The differences in Hgb A1C scores ranged from -4.5 to 2, with an average 

improvement in A1C score of -1.32.   
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Table 5 

Differences in Hgb AlC Scores Retrospectively and Prospectively  

 

 Of the 99 prospectively reviewed EMR between June 1 and August 31, 2017, 

37 patients did not keep their follow-up appointments, and 66 patients kept their follow-

up appointments, for a response rate of 63%.  This percentage reflected an improvement 

in healthcare providers’ ordering and monitoring  

of Hgb A1C after implementation of the CDC standardized guideline. Table 6 illustrates 

the differences in consistency of follow-up appointments. 

 

 

 

Value 

 

Mar-May A1C 

 

June-Aug A1C 

 

Difference 

 

 

Valid N 
 

99 
 

62 
 

62 

 

Missing N  0 37 37 

Range  6.0  5.5 6.5 

Minimum  7.0  6.5             -4.5 

Maximum                13.0 12.0  2.0   

Mean    9.28     8.17             -1.32 

Standard 

Deviation 

   1.33     1.03  1.35 

25th Percentile    8.00    7.50 -2.00 

50th Percentile    9.00    8.00 -1.00 

75th Percentile 

 

10.00    9.00   0.00 
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Table 6 

 

Differences in Follow-Up Appointments Retrospectively and Prospectively  

 

Difference 

 

 

Frequency 

 

Percent 

 

Valid Percent 

 

Improved 

 

44 

 

 44.4 

 

 71.0 

 

Did Not Improve 

 

81 

 

 18.2 

 

 29.0 

 

Total 

 

62 

 

 62.6 

 

100.0 

 

Missing 

 

37 

 

 37.4 

 

 

Total 

 

99 

 

100.0 

 

 

 

Test for Significance 

 

 To test for significant differences between the two periods, a Wilcoxon Signed 

Rank Test (paired nonparametric t test) was conducted.  Tables 7 and 8 illustrate the 

results. The p value was 0.00, which is less than the declared 0.05 p value.  The p of 0.00 

found showed that the difference is A1C scores of patients who attended their follow-up 

appointments was significant.  Thus, it can be concluded that the difference in scores was 

associated with the intervention of the second 3-month period.  
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Table 7 

Wilcoxon Signed Ranks Test for Significance: March-May and June-August 

 

Ranks 

 

N 
 

Mean Rank 
 

Sum of Ranks  

 

 

Negative Ranks 

 

 

2
a 

 

19.50 

 

39.00 

Positive Ranks 44
b 

23.68 1042.00 

 

Ties 

 

16
c 

  

 

Total 

 

62 
 

 

 

 

 

 
a
Mar-May A1C < Jun-Aug A1C. 

b
Mar-May A1C > Jun-Aug A1C. 

c
Mar-May A1C = Jun-Aug A1C. 

 

Table 8 

 

Nonparametric Analysis 

 

  

Mar-May A1C – Jun-Aug A1C 

 

 

Z 

 

 -5.512
a 

 

Asymp. Sig. (2-tailed) 

 

 

  0.00* 

 
 

a 
Based on negative ranks. 

*p < .05. 
 

Discussion 

 The project results indicated success in the use of a standardized guideline for 

healthcare providers’ monitoring A1C scores of patients.  Hgb A1C scores went down for 

a significant number of patients with healthcare providers ordering and monitoring.  The 
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providers’ frequency of ordering and monitoring Hgb A1C and follow-up appointments 

improved. Based on the improvement of patients’ A1C levels, the healthcare providers 

increased their ordering, monitoring, and follow-ups. 

Limitations 

 Several limitations are acknowledged for this project. The data were collected at 

only one facility, and therefore the results cannot be generalized to a more global 

environment.  The samples of the employees and EMR were not randomly selected, 

further limiting generalizability to similar conditions. Further, the implementation took 

place at a single point in time, lacking a longitudinal component for practice engagement. 

This limitation may have influenced providers’ healthcare delivery and patients’ 

healthcare outcomes.   

Additionally, although healthcare providers’ careful surveillance of Hgb A1C 

ordering and monitoring was investigated, other factors that influenced Hgb A1C results 

and clinic follow-up appointment consistency were not considered.  These factors may 

have included the healthcare professionals’ actual experiences with diabetic patients and 

accuracy of chart notations. Possibly also some healthcare providers ordering and 

monitoring may have been influenced by the investigator’s clinical presence, which 

reminded providers to implement CDC standards and recommendations. The 

investigator’s presence may have precipitated the Hawthorne effect (Goodwin et al., 

2017), in which providers may have changed their behavior knowing they were being 

observed. This effect is not a new phenomenology, but can change the outcome of 

observed behaviors.    
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Strengths 

 Project strengths included the extended body of knowledge surveyed for 

healthcare providers, especially for nurses to incorporate standardized guidelines for care 

consistency at diabetic care clinic. The project’s success also established a foundation for 

future clinic change through the utilization of theory and practice specifically for chronic 

diseases such as diabetes. The knowledge and results of this project can benefit future 

research and policy adaptability and feasibility for change in evidence-based practice.  

The changes apply especially to healthcare outcomes for Hgb A1C ordering, monitoring, 

and clinic follow-up appointments managed by healthcare providers in all areas of 

specializations.  

Conclusion   

 Diabetes mellitus is a chronic disease for which there is no cure (NIDDK, 2016).  

A major option is management (NIDDK, 2016).  Healthcare providers associated with 

this DNP project, including nurse practitioners, incorporated standardized practice for 

ordering and monitoring diabetic patients after the implementation of CDC (2014) 

standardized recommendations and guideline. A retrospective electronic medical records 

review revealed that healthcare providers were inconsistent in care management related 

to the ordering and monitoring for diabetic patients with abnormal Hgb A1C and 

inconsistent clinic appointment follow-ups. However, after intervention, both the Hgb 

A1C levels and appointment follow-ups improved.  

The lack of appropriate healthcare provider management of diabetic patients can 

lead to other healthcare complications.  The monitoring of patients for Hgb A1C levels 

with a prospective chart review was a simple yet viable approach that assisted healthcare 
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practitioner with helping patients to achieve blood glucose normalcy and clinic 

appointment follow-up consistency after the implementation of standardized practice.  
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Nova Southeastern University Institutional Review Board Letter of Exemption

  

  

NOVA SOUTHEASTERN UNIVERSITY
Institutional Review Board 

3301 College Avenue • Fort Lauderdale, Florida 33314-7796

(954) 262-0000 • 800-672-7223, ext. 5369 • Email: irb@nova.edu • Web site: www.nova.edu/irb 

MEMORANDUM

To: Jacqueline Nugent

From: Vanessa Johnson, 

Center Representative, Institutional Review Board

Date: June 28, 2017

Re: IRB #:  2017-416; Title, “Monitoring Abnormal A1C Follow Up Appointments: A Nurse 

Practitioner Perspective”

I have reviewed the above-referenced research protocol at the center level.  Based on the information 
provided, I have determined that this study is exempt from further IRB review under 45 CFR 46.101(b) ( 
Exempt Category 4).  You may proceed with your study as described to the IRB.  As principal 
investigator, you must adhere to the following requirements:

1) CONSENT:  If recruitment procedures include consent forms, they must be obtained in such a 
manner that they are clearly understood by the subjects and the process affords subjects the 
opportunity to ask questions, obtain detailed answers from those directly involved in the research, 
and have sufficient time to consider their participation after they have been provided this 
information.  The subjects must be given a copy of the signed consent document, and a copy 
must be placed in a secure file separate from de-identified participant information.  Record of 
informed consent must be retained for a minimum of three years from the conclusion of the study.

2) ADVERSE EVENTS/UNANTICIPATED PROBLEMS:  The principal investigator is required to 
notify the IRB chair and me (954-262-5369 and Vanessa Johnson, respectively) of any adverse 
reactions or unanticipated events that may develop as a result of this study.  Reactions or events 
may include, but are not limited to, injury, depression as a result of participation in the study, life-
threatening situation, death, or loss of confidentiality/anonymity of subject.  Approval may be 
withdrawn if the problem is serious.

3) AMENDMENTS:  Any changes in the study (e.g., procedures, number or types of subjects, 
consent forms, investigators, etc.) must be approved by the IRB prior to implementation.  Please 
be advised that changes in a study may require further review depending on the nature of the 
change.  Please contact me with any questions regarding amendments or changes to your study.

The NSU IRB is in compliance with the requirements for the protection of human subjects prescribed in 
Part 46 of Title 45 of the Code of Federal Regulations (45 CFR 46) revised June 18, 1991.

Cc: Mary D Mites-Campbell, PhD

Vanessa Johnson
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b. Twice a year for individuals with type 2 diabetes who do not use insulin and 

whose diabetes is within the goal set by their doctor. 

c. Three to four times annually for individuals with type 1 diabetes. 

d. Four times yearly for individuals with type 2 diabetes who use insulin and 

whose condition is not under control 

 Patients will be disease managed especially those who have missed more than one 

appointment. A letter will be mail to remind them of a rescheduled follow-up 

visit.  

 A patient-family centered care approach that provides information on diabetes, 

treatment rationale, importance of medical follow-up, and how to incorporate 

and/or avoid certain cultural meals that can reduce diabetic-related conditions but 

enhance quality of life and well-being.   

 

RESOURCES: 

 

Healthcare providers will include various educational resources. For patient-family 

best disease prevention, health maintenance, and quality of life sustainability; two-

three resources will be provided.  Resources will be provide based on patient/family 

social determinants: living environment; economic sustainability; age; educational 

level, etc.  

 

 American Academy of Family Physicians: Management of Newly Diagnosed 

Type 2 Diabetes Mellitus in Children and AdolescentsExternal Link Disclaimer 

 The American Association of Clinical Endocrinologists: Clinical Practice 

GuidelinesExternal Link Disclaimer 

 American College of Physicians: Comparative Guideline Table: Screening for 

DiabetesExternal Link Disclaimer 

 American Diabetes Association: 2016 Standards of Medical Care in 

DiabetesExternal Link Disclaimer 

 American Heart Association: Diabetes MellitusExternal Link Disclaimer 

 The American Geriatrics Society: Guidelines for Improving the Care of Older 

Adults with Diabetes MellitusExternal Link Disclaimer 

 Endocrine Society: Clinical Practice GuidelinesExternal Link Disclaimer 

 National Committee for Quality Assurance: Diabetes Recognition 

ProgramExternal Link Disclaimer 

 U.S. Preventive Services Task Force: Published RecommendationsExternal Link 

Disclaimer 

 

  


