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Abstract 

Problem under investigation: Although guidelines for the management of erectile dysfunction 

(ED) and testosterone deficiency exists, the treatment type in men with low testosterone is 

variable. 

Objective: To compare the effectiveness of mono and combination treatments of oral 

medications and testosterone therapy in men with ED and low testosterone and evaluate age, 

systolic blood pressure (SBP), testosterone level and body mass index (BMI) by treatment type. 

Theoretical framework: The life course health development model was used as the framework 

for this project. 

Method: A retrospective chart review at a urology practice in Western New York was performed 

to evaluate self-reported treatment effectiveness. Descriptive statistics, chi square testing, and 

analysis of variance were performed to analyze data.  

Results: The subjects were older (56%), had high SBP (64%), and obese (68%). There was no 

significance between treatment type and effectiveness, but combination therapy was more 

effective than monotherapy. There was no significant difference in mean age, SBP, testosterone 

level and BMI by treatment type. 

Conclusion: Combination therapy was clinically more effective than monotherapy for ED with 

low testosterone. There was no significance in mean difference in age, SBP, testosterone level or 

BMI for treatment type. 

Keywords: erectile dysfunction, testosterone therapy, phosphodiesterase-5 inhibitor  
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This capstone evaluated the effectiveness of testosterone therapy (TT) and 

phosphodiesterase 5 inhibitor (PDE5I) as mono or combination therapy for the treatment of 

erectile dysfunction (ED) in men with low testosterone (also referred to as testicular 

hypofunction) at a community urology practice in Western New York.  In addition, the type of 

treatment was evaluated against factors such as age, systolic blood pressure, testosterone level 

and body mass index (BMI). The project was guided by the American Association of Collegiate 

Nursing DNP essentials. 

The objective of this project is to compare the effectiveness of PDE5I and TT as mono or 

combination therapy for ED. This question is important to urology practice because of the high 

incidence of nonadherence. Urologist -Dr. John L. DeBerry III, -emphasized the importance of 

“getting it right the first time” as patients abandon care, on average, within one year (personal 

communication, March, 7, 2017). DeBerry stated that feelings of frustration, loss of self-esteem 

and the deterioration of the relationship were common concerns among patients during treatment 

(personal communication, March 7, 2017). The goals of this project are: 

1. To evaluate effectiveness of TT and PDE5 inhibitors for ED. 

2. Evaluate how to maximize patient benefits during treatment. 

3. Promote evidence-based care in the management of ED. 

In this project the question addressed was what is the effectiveness of the treatment of 

erectile dysfunction in men 40 to 70 years old with low testosterone using mono versus 

combination therapy of phosphodiesterase 5 inhibitors and testosterone at a community urology 

practice in Western New York? 
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Background 

Erectile dysfunction is defined as the inability to develop and maintain an erection for 

satisfactory sexual intercourse (Cleveland Clinic, 2012). A normal erection depends on good 

arterial blood inflow and reduced venous outflow to engorge the penile tissues (American 

Urological Association [AUA], n.d.). These events are compromised in cardiovascular diseases, 

diabetes, depression, Peyronie’s disease, alcohol use, surgical or radiologic procedures of the 

prostate, bladder, colon, and pelvis and neurologic disease (Cleveland Clinic, 2012).  The 

treatment modalities for ED includes oral medications, topical and injectable testosterone, penile 

injections, vacuum devices and surgical prosthetic implants (Porst et al., 2013). Oral medications 

known as phosphodiesterase type 5 inhibitors (PDE5I), such as sildenafil, tadalafil, vardenafil, 

are considered first line therapy and are most commonly used. 

 Erectile dysfunction related to symptoms resulting from medical conditions resulting 

from psychological states as well as and side effects from medications use may be associated 

with low testosterone (AUA, n.d.). While it is difficult to quantify the relationship between low 

testosterone and ED, or to state with certainty that low testosterone is an independent predictor of 

ED, studies have found that these two conditions are linked (Dimopoulou et al., 2016; Araujo et 

al., 2004). The European Male Aging Study (EMAS) position statement posited an association of 

lower testosterone level and diagnosis of ED (Dimopoulou et al., 2016), while Araujo et al., 

2004, using the Massachusetts Male Aging Study (MMAS) found an increased risk of ED as 

testosterone levels became abnormally low. Correcting testosterone level (topical or injection 

routes) where appropriate can also improve sexual function (Algeffari et al., 2018). This 

however, may not always be successful (Gianatti, Dupus, Hoermann, Zajac & Grossman, 2014). 
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The effectiveness of oral medications and testosterone in mono- or combination therapy was 

compared. 

To promote a holistic approach for best patient outcomes the AUA (2018), recommends 

shared decision-making when treating ED. Shared decision-making (SDM) is a method of 

agreement between the clinician and the patient using the best available evidence for diagnostic 

procedures and treatment (AUA, 2018). This is consistent with evidence-based models of care 

that incorporates patient-centered preferences and principles of autonomy and respect for persons 

that informed decision-making should be employed by clinicians to develop ED treatment plans 

(Institute of Medicine [IOM], 2009). Patients are supported in decision-making about their care 

that recognizes preferences and values (such as religion, ethnicity, race, culture, etc.) that results 

in informed choices that are aligned with them. SDM is based on the notion that patient self-

determination and autonomy are desirable principles among health care professionals that help 

foster strong relationships that support informed and committed clinician who respect patient 

competence and capacity to make decisions (AUA, 2018). This process requires commitment by 

both the clinician and the patient. To derive a valid plan of ED care, the clinician commits to 

objective and clear discussions regarding the patient's condition and available diagnostic and 

treatment options -using language and concepts that are understandable to the patient and 

consistent with social, cultural, religious, education and other factors (AUA, 2018). The patient 

commits to engage the information, ask questions, and to clearly express his and his partner's 

preferences and values (AUA, 2018). When this occurs, the management of ED is more holistic, 

considers the complexity of sexuality and the impact on a man's quality of life, and advocates for 

the partner as an integral participant in the plan of care (AUA, 2018).  
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The principles underlying the treatment of ED focus on restoring or enhancing sexual 

function, improving overall physical health, and optimizing quality of life and well-being for a 

man and his partner (AUA, 2018). Treatment plans are guided by symptoms, degree of distress, 

associated health conditions, partner's concerns, relationship quality, and sociocultural, 

educational, and religious context (AUA, 2018). The clinician should inform the patient of all 

treatment options that are not medically contraindicated and supported in the SDM process to 

determine the appropriate treatment. The AUA (2018) recognizes and supports the decision by 

the man to begin with the least invasive options (i.e., oral medications), but that it is valid to 

begin with any type of treatment, regardless of invasiveness or reversibility. In some instances, 

the man may choose to forego treatment altogether. The clinician's role is to ensure that the man 

and his partner have full understanding of the benefits and risks/burdens of the various 

management strategies (AUA, 2018). A holistic approach to the treatment of ED is strongly 

recommended and includes addressing any underlying medical issues that may contribute to ED 

including risk factors for poor health, reduced quality of life, and decreased survival (AUA, 

2018). 

The diagnosis of testosterone deficiency and the initiation of treatment according to the 

AUA, is based on the following criteria: 

1. A total testosterone level below 300 ng/dl  

2. The diagnosis of low testosterone requires two morning testosterone measurements on 

separate occasions. 

3. Presence of signs and symptoms in the patient with low testosterone levels. 

Phosphodiesterase 5 inhibitors are the current treatment of choice for ED in men. When 

patients present with a low testosterone level, treatment becomes more complicated and the 
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degree of effectiveness is not clearly defined. This project will be important in helping to 

establish safe and timely evidence-based care that can lead to best practice for treating ED in 

men with low testosterone levels. The Doctor of Nursing Practice (DNP) prepared advanced 

practice nurse can translate research findings to the clinical practice of health care providers by 

developing evidence-based strategies for delivering ED care. This project will add to the 

standing body of knowledge on the benefits of evaluating testosterone levels in men with ED and 

guide evidence-based treatment for the patient.  

Significance of Problem 

The prevalence of ED in males over 20 years old in the United States (US) ranges from 

18.4 %, or over 18 million to 22% (Eardley et al., 2007; Selvin, Burnett & Platt, 2007). In men 

with diabetes, the prevalence was estimated at 51.3% in the US or about three times that of the 

general population (Selvin et al., 2007). Urologic care for ED at outpatient offices and inpatient 

hospital services is a billion-dollar industry (Wessells, Joyce, Wise, & Wilt, 2007). According to 

Good Rx (n. d.), the price of sildenafil (Viagra) ranges between $25 to $35 (US) per pill. 

Coverage by health insurances often results in out of pocket costs of around $500 annually (New 

York Times [NYT], 2009). Alprostadil injections cost about $35 per injection and are not 

covered by Medicare (NYT, 2009). Vacuum erection devices cost $300 to $600 and are covered 

by most insurances and Medicare (NYT, 2009).  

Many chronic illnesses have been associated with the development of ED including 

cardiovascular disease and diabetes (Cleveland Clinic, 2012). This has been well documented by 

Skeldon, Detsky, Goldenberg, and Law (2015) -who found that in men 40 to 59 years old, the 

predicted probability of undiagnosed diabetes increased from 1 in 50 in the absence of ED to 1 in 

10 in the presence of ED. Although this study did not establish any relationship between 
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hypertension and erectile dysfunction, other studies by Zedan, Hareadei, Abd-Eksayed, 

and Abdel-Maguid (2010) and Handler (2011) found a positive association of hypertension to 

ED. These studies underscore the significance for clinical practitioners to understand the 

association of chronic illness to patient reports of ED. These events allow clinicians to 

investigate further and to engage the patient in a more holistic manner when managing ED.  

Diagnostic evaluation for ruling out chronic illness such as hypertension, diabetes, and 

dyslipidemias as well as the benefit of psychological evaluations for stress management and 

other underlying mental health illness should be the goal of treatment. 

Age, as a risk factor by itself has been found to be independently associated with a 

decline in ED, with statements made by many men including that “I’m just getting old…” 

(Mulhall, Luo, Zou, Stecher, & Galaznik, 2016). In addition to previously stated implications for 

clinical practice, this project is important in establishing that practitioners ask pertinent questions 

about sexual functioning in the older patient. Lack of interest in sexual activity or a partner 

should not preclude the exploration of history-taking which could lead to the discovery of 

debilitating chronic diseases that have serious implications for a patient’s quality of life. 

Metabolic syndrome (MS), a complex health derangement of abdominal obesity, diabetes 

mellitus, hypertension, dyslipidemia and coronary artery disease. MS is known to be linked to 

and a significant contributor of ED (Coban, Cander, Altuner, Keles, & Gul, 2014). This finding 

was contrasted by Moore et al. (2013) -who found no correlation of obesity to ED. 

Lifestyle modifications for prevention along with long-term management as an 

intervention for ED was evaluated by Kupelian et al. (2010). Results from this study, referred to 

as the Boston Area Community Health (BACH) Survey, demonstrated that prevalence of ED was 

modified by lifestyle factors such as physical activity, smoking, and alcohol consumption as well 
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as risk factors such as age and comorbid conditions. The implications for clinical practice in 

patients with both ED and chronic illnesses is that providers should employ health promoting 

interventions and behavior modification such as increased physical activity and smoking 

cessation to prevent ED as part of a holistic approach to ED management. 

Gaps in Science 

Several studies documented the benefits of testosterone therapy for erectile dysfunction 

in men with low testosterone (Algeffari et al., (2018); Hackett et al., (2016); Gianatti, Dupus, 

Hoermann, Zajac & Grossman, 2014). Phosphodiesterase type 5 inhibitors were also found to be 

effective treatments for ED either as monotherapy (Lee, Nazroo, & Pendleton, 2015) or in 

combination with testosterone (Kim et al., 2013). However, testosterone is not a recommended 

treatment for ED where testosterone level is normal. 

Erectile dysfunction is associated with chronic vascular, circulatory, cardiac and 

psychological conditions (AUA, n. d.; Eardley et al.,2007) as well as medications, some of which 

are used to treat conditions predisposing to ED (AUA, n. d.; Rew & Heidelbaugh, 2016). Best 

practices involve a comprehensive evaluation of the patient’s clinical status and the couple’s 

preferences, finances and health insurance. While guidelines suggest a “first-line” treatment, 

complex medico-physiological, clinical, psychosocial and economic factors often determine the 

choice of treatment by the provider and patient.  

Review of Literature 

A review of current literature on ED management found that TT in hypogonadal men 

improved ED (Algeffari et al., 2018; Corona et al., 2017; Hackett et al., 2016; Pexman-Fieth, 

Behre, Morales, Kan-Dobrosky & Miller, 2014 and Garcia, Sanchez, Fraile & Escovar, 2011). In 
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contrast, Gianatti et al. (2014), reported that sexual symptoms in men with low testosterone was 

not improved by TT. 

Phosphodiesterase type 5 inhibitors are considered first line therapy for ED. This 

category of medication is effective as monotherapy (Ozcan et al., 2017; Rubio-Aurioles et al., 

2015; Lee, Nazroo, & Pendleton, 2015; Goldfischer, Kim, Seftel, Baygani, & Burns, 2014; 

Hadeed, Thanoon, & Al-Mukhtar, 2014; Huang & Jiann, 2013). PDE5Is can be successfully used 

in men with ED who have normal testosterone in the absence of contraindications (AUA, 2018).   

Combination therapy of TT and PDE5I were widely studied for managing ED (Kim et al., 

2013; Spitzer et al., 2013; Alhathal, Elshal, & Carrier, 2012; Ming at al., 2012; Garcia et al., 

2011; Tsertsvadze et al., 2009; Hwang, Chen, Tsai, & Lin, 2007). PDE5I use for ED was 

associated with an increased testosterone level (Spitzer et al., 2013). A synergistic effect of 

testosterone with PDE5I has been postulated as a possible cause of the superiority of 

combination therapy over mono-therapy in appropriate men (Hwang et al., 2007).  

Theoretical Framework 

Several theories have been used to explain the development of sexual dysfunction and 

treatment goals. Early theories from the field of psychology evolved into physiological-

psychological and medical-psychological theories of today (Winton, 2000). The predominant 

perspectives in treatment today are the medical and behavioral models (Winton, 2000). The life 

courses health development model (LCDHM), which incorporates concepts from the medical 

and psychological models will be used as the framework for this project. The model promotes 

health promotion while considering the psychological impact of success or failure of treatment. 

The LCHDM emphasizes health over the individual’s lifespan. It serves as a foundation 

for policy, research and guideline for care (Halfon and Hochstein, 2000). The model focuses on 
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genetics, biological, behavioral, social and economic sciences to predict human growth and 

development. Health is considered an adaptive process of biobehavioral regulatory physiological 

systems.  

The model is based on concepts of macrocontexts and microcontexts of health 

development. Macrocontexts are tangible health factors -genetics, physical, social, family and 

psychological environment, culture and policy and the health care system (Halfon & Hochstein, 

2000). Microcontexts are health care resources, biobehavioral processes, growth and 

development and health development processes (physiology, biobehavioral factors and 

psychology) that impact a person’s health (Halfon & Hochstein, 2000). The model is evidence-

based guided by patient unique characteristics (see Figure 1). 

‐Genetics 
‐Physical factors 
‐Social influences 
‐Family dynamics 
‐Psychological forces 
‐Culture, Policy, Health care system 

Design feature and Strategies 
Health development processes 

Physiological, Behavioral, 
Psychological Factors 

-Variability in health development 
Mechanisms and Patterns 

Regulatory Patterns: Psycho-
neuro-hormonal factors 

Patient 

Characteristics 

‐Life expectancy 
‐Functional capacity 
‐Disease, disability, 
dysfunction 
‐School, job 

Figure 1. The Life Course Health Development Model 

Health outcomes, according to the LCHDM, represent the sum of a person’s experiences 

and the impact of macro- and microcontexts (Halfon & Hochstein, 2000). Sackett, Rosenberg, 
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Gray, Haynes and Richardson, (2007) stated that evidence-based practice should consider the 

unique characteristics, experiences and preferences of the individual and be incorporated in the 

treatment plan. This uniqueness creates variability in life expectancy, functionality, disease, 

disability and dysfunction, school readiness and performance and job performance (Halfon & 

Hochstein, 2000). 

The LCHDM is a pathway for understanding the pathophysiological and psychological 

changes in ED and a framework for evidence-based treatment. Family, environment, culture, 

economics and the health care system structure as well as genetics and psychoneurology become 

important factors in care delivery. The effectiveness of the modalities for ED in this project is 

closely aligned with the tenets of the LCHDM model. The literature review was consistent with 

micro- and macrocontexts of this model. Evidence-based treatment in clinical practice that 

recognizes patient individuality also incorporated concepts of the LCHDM. This model is also a 

relevant basis for the gaps in science that exists in managing erectile dysfunction. 

Methods 

While ED is typically measured using the tools such as the International Index of Erectile 

Function (IIEF) or the Arizona Sexual Experience Scale (ASEX), patients’ self-report to 

treatment was used to evaluate response to therapy in this project. Effectiveness was defined as 

patient reported experience as not effective or effective in improving erections. Patients’ 

perceptions of the effectiveness of treatment could be a guide to developing best practices for ED 

management. 
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Design 

A retrospective chart review of medical records in a community-based urology practice in 

WNY of patients who received treatment for ED in the past five years was conducted. There was 

no randomization of participants and/or blinding of subjects and project student. The project was 

restricted to a single clinical site. The project period was limited to the past five years from 

January 1, 2013 to January 1, 2018. There have been no new or changes in hypotheses over the 

period of the data collection. 

Setting 

The setting for this project was a community urology office in WNY in the Buffalo area. 

The practice is owned and operated by a single urologist, who has been in practice for over 30 

years. This clinic has been in existence for over 25 years. This clinic is located on the first floor 

and is wheelchair accessible. The building is on a main thoroughfare, reachable by private and 

public transportation. 

The clinic provides care for both male and female patients with urological problems 

including kidney stones, bladder dysfunction, sexual dysfunction, cancers of the bladder, 

prostate, genitourinary infections, sexually transmitted infections and testicular and urinary 

problems such as overactive bladder and urinary retention. Of approximately 8800 patient visits 

over the project period from January 1, 2013 to January 1, 2018, 500 or 5.7% of patients were 

diagnosed with ED and/or low testosterone combined. 

Sample 

Subjects included in this retrospective study were patients at a community urology 

practice in Buffalo, NY. Demographically, patients were from Erie and Niagara counties and 

either currently lived there or had lived there for a significant part of their adult life. A patient 
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was included if the following criteria were fulfilled: 40 to 70 years; low testosterone <300ng/dl 

on two separate occasions; ED and diagnosis of low testosterone and eligible for treatment and 

prescribed either TT and or a PDE5I. 

Patients were not considered for inclusion if they were found to have only one low 

testosterone level. Additionally, if a patient met the diagnostic characteristic for ED and or low 

testosterone, they were excluded if there was history of prostate cancer or other cancers requiring 

radiation or surgery or treated with TT for primary hypogonadism. The use of PDE5I for benign 

prostatic hyperplasia or men who corrected ED using penile injections, vacuum devices and 

penile implants were also excluded. The use of nitrate medications for cardiac disease, untreated 

or undiagnosed and untreated obstructive sleep apnea and men who desired to remain fertile to 

father a child were unable to take TT or PDE5I and not included. Finally, patients with a 

previous orchiectomy and endocrinopathies (elevated prolactin or luteinizing hormone) were also 

not suitable for this project. 

Variables 

The type of intervention was the independent variable of monotherapy (TT only and 

PDE5I only) or combination therapy (TT/PDE5I). The response to ED treatment was the 

dependent variable. This measure was defined as patient-stated responses about effectiveness of 

ED treatment that is effective or not effective (see Appendix 1). 

In this project other descriptive variables evaluated were age, testosterone level, systolic 

blood pressure, and body mass index. Race and ethnicity were not included in the study due to 

the significantly low numbers of subjects of non-American descent in this population which 

could raise Health Insurance Portability and Accountability Act (HIPAA) violations for 

protected health information. 
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Research Protocol 

Subjects in the practice who met the inclusion criteria were obtained from data in the 

Quanum electronic health record. The data were collected by performing an informatics query 

report in the electronic health record with the following criteria: test name/code, medications, 

diagnoses and demographics. Based on the project question, the criteria applied were: (a) 

testosterone level (test name); (b) testosterone, sildenafil, tadalafil, vardenafil (medications); (c) 

male ED/testicular hypofunction (diagnoses) and (d) male age 40 to 70 years old 

(demographics). The strategies for retrospective data collection from medical records 

recommended by Gregory and Radovinsky (2012) was used (see Appendix A) and coded to 

maintain subject confidentiality (see Appendix B).   

Data Analysis 

The data were uploaded to IBM’s the Statistical Package for the Social Sciences (SPSS), 

version 25.0, a statistical analysis software. The data were assessed for outlying values on 

continuous variables using standardized scores, where scores greater than or less than ±3.29 

standard deviation are considered outliers (Tabachnick & Fidell, 2013). Descriptive statistics 

were evaluated. Means and standard deviations were reported for the continuous (interval or 

ratio) variables of age, testosterone level, systolic blood pressure, and body mass index. 

Frequencies and percentages were reported for the categorical (nominal) variables of type of 

treatment and response to treatment. 

To test the hypothesis that the response depended on the type of treatment, chi-square 

analysis was conducted. The chi-square is the appropriate analysis to use when the research aim 

is to assess whether two nominal-level variables are statistically related and make inferences 

between categorical variables crosstabulated in a contingency table (Field, 2013; Polit, 2010). 
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Chi-square testing requires that each cell in a crosstabulation must have expected values 

greater than zero (McHugh, 2013; Polit, 2010). These values were evaluated for adequate cell 

size prior to the interpretation of the chi-square statistic. McHugh (2013) and Polit (2010) 

recommended an appropriate sample size by multiplying the number of cells by 5.00. For this 

study using a 3x2 crosstabulation would require a sample size of 30. 

Once hypothesis testing was conducted, a series of analysis of variance (ANOVA) was 

calculated to compare mean differences in age, testosterone level, systolic blood pressure, and 

body mass index by treatment type. ANOVA was the appropriate analysis to determine 

differences in a single continuous variable between groups (Field, 2013). 

The assumptions of the ANOVA included normality, homoscedasticity, and absence of 

outliers. Normality referred to the value of the dependent variable (interval or ratio level) as 

normally distributed in the population (Polit, 2010). Normality was assessed using a QQ 

scatterplot. Homoscedasticity was assessed using a scatterplot of the residuals. The absence of 

outliers was confirmed using standard deviations. A p value cutoff of .05 was used to determine 

whether mean differences in the dependent variables were significant. 

ANOVA models with three groups, and assuming a medium effect size, a power of .80, 

and an alpha of .05 would require a sample of 156 participants (Faul, Erdfelder, Buchner, & 

Lang, 2013). As the ANOVAs were being conducted for exploratory purposes rather than true 

hypothesis testing, limited power may be accepted.  

Results 

A sample size of 50 subjects was obtained. The data were entered in an excel spreadsheet 

and uploaded to IBM’s SPSS, version 25.0. The presence of outliers was assessed using 
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standardized scores that falls outside the range of +/- 3.29 standard deviations from the mean 

(Tabachnick & Fidell, 2013). There was one outlier for a BMI of 75.3; this value was removed. 

Descriptive Statistics 

The mean age of patients in the sample population of men with ED and low testosterone 

was 60.1 years. Of the men who met the inclusion criteria, 61% were between the ages of 60-70 

years (see Table 1).

 The mean systolic blood pressure (SysBP) of subjects in this sample was 139 mmHg 

(see Table 1). In the sample 33% of the men had normal blood pressures of less than or equal to 

130 mmHg. Elevated blood pressures greater than 130mmHg was found in 67%, which was 

consistent with a diagnosis of hypertension (Cifu & Davis, 2017). 

The mean body mass index (BMI) was 33.5 (see Table 1). With obesity being defined as 

BMI >30.0 (CDC, 2016), 67.4% of men in the sample were obese. The remaining subjects 

(32.6%) were overweight, defined as BMI 25.0 to 29.9 (CDC, 2016) and none of the subjects 

were within the range of normal BMI, defined as 18.5 to 24.9 (CDC, 2016). One patient whose 

BMI of 75.3 was an outlier. 

The average testosterone level for the population was 192.1ng/dl, with a range of 86ng/dl 

to 297ng/dl (see Table 1). Of the 49 subjects, 4% had levels below 100ng/dl and 45% had 

testosterone between 100-200ng/dl. Abnormal testosterone levels between 200-300ng/dl was 

found in 51% of subjects. 

[Insert Table 1 about here] 

Combination therapy of TT and oral medication phosphodiesterase 5 inhibitor (PDE5I) 

was the most common treatment (n = 34, 69.4%) (see Table 2). The second frequently prescribed 
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treatment was a PDE5I only (n = 9, 18%). The least commonly employed regimen was TT only 

(n = 6, 12%). 

[Insert Table 2 about here] 

Inferential Statistics 

The result of the chi-square test was not significant, χ2 (2) = .204, p = .886, suggesting 

that effectiveness could be independent of the type of treatment (see Table 3). However, the chi-

square analysis also showed that 73.5% of subjects who were on combination therapy reported 

an effective response compared to 66.7% who were on monotherapy of either a PDE5 inhibitor 

or TT (see Table 3). 

[Insert table 3 about here] 

The ANOVA analysis of age indicated that there was no significant difference in the 

mean age by type of treatment. Levene’s test was not significant (p = .056), and the overall 

ANOVA model involving age was not significant (p = .447), indicating there was no significant 

difference in mean age of patients by type of treatment (see Table 4). 

[Insert Table 4 about here] 

ANOVA analysis examined whether there was significant difference in testosterone level 

by type of treatment. Levene’s test was not significant (p = .155), and the results of the overall 

ANOVA model was not significant (p = .122), indicating no significant difference in mean 

testosterone level of subjects by type of treatment (see Table 6). 

[Insert Table 6 about here] 

An ANOVA statistical analysis examined whether there was significant difference in 

systolic blood pressure by type of treatment type. Levene’s test was not significant (p = .795), 

and the overall ANOVA model of difference in mean systolic BP were not significant (p = .725). 
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Thus, there was no significance in mean difference of systolic BP by type of treatment (see Table 

7). 

[Insert Table 7 about here] 

This ANOVA analysis examined whether there was significant difference in BMI by type 

of treatment and EF response. Levene’s test was not significant (p = .779) and the overall 

ANOVA model was not significant (p = .446), indicating no overall mean difference in body 

mass index by type of treatment (see Table 8). 

[Insert Table 8 about here] 

Discussion 

Descriptive Analyses 

The project compared the effectiveness of combination therapy of TT and a PDE5I 

versus monotherapy of either medication for ED in men with low testosterone. The sample of 

men in this practice were older, had systolic blood pressures that were abnormally elevated and 

were obese. It is known that as a man gets older, testosterone level decreases (Akturk & 

Nippoldt, 2017) and that ED incidence increases (Mulhull et al., 2016; Selvin et al., 2007). It is 

also known that obesity plays a critical role in both conditions (Moore et al., 2013). Hypertension 

associated circulatory compromise is an important pathophysiological aspect of ED (Skeldon et 

al., 2015; Zedan et al., 2010). Variations in testosterone levels may reflect individual differences 

in age within the sample as well as differences in laboratory testing. These differences do not 

represent the degree to which symptoms are present and bothersome, or when treatment should 

be initiated (AUA, 2018). 
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Inferential Analyses 

The chi-square test of independence for type of treatment and effectiveness was not 

significant. The observed frequencies of reported responses were not significantly different from 

the expected frequencies. This outcome may have resulted from a sample size that was too small. 

However, descriptive analysis showed that combination therapy was more effective. When TT 

and PDE5I were both used for treatment, 74.3% of the sample reported an effective response 

compared to 66.7% who reported effective responses with monotherapy involving a PDE5 

inhibitor or TT. This result was consistent with the literature that dual therapy of TT and a 

PDE5I was more effective than the use of the either therapy separately (Hwang et al., 2007).  

The results also demonstrated that PDE5I and TT used as monotherapy for ED in men 

with low testosterone were effective in 100% of individuals using these therapies. This finding 

was consistent with the literature that testosterone had a positive effect on erectile function and 

that patients had improved erectile function with the correction of low testosterone alone (Garcia 

et al., 2011; Gianatti et al., 2014; Hackett et al., 2016). PDE5Is are first line medications for 

erectile function and the effects are well documented in literature (Ozcan et al., 2017; Rubio-

Aurioles at al., 2015; Lee, Nazroo, & Pendleton, 2015; Goldfischer at al., 2014; Hadeed, 

Thanoon, & Al-Mukhtar, 2014; Huang & Jiann, 2013). This project reaffirmed the 

recommendation of the AUA that combination therapy of PDE5I and TT should be the approach 

for the treatment of ED in men with testicular hypofunction (AUA, 2018). 

There was no significant mean difference in age for type of treatment. Castelló-Porcar, 

and Martínez-Jabaloyas (2016), found that age and not testosterone level was associated with 

ED. In this project the mean age of men with low testosterone was in the last decade of the 

population age range indicating that in clinical practice, patients with low testosterone seeking 
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treatment were older. This was also a finding of Mulhall et al. (2016), who found that in a real‐

world setting in the USA, the prevalence of ED diagnosis increased with age and that age was an 

independent risk factor for ED diagnosis. In practice, treatment of ED in men with low 

testosterone levels are based on meeting diagnostic criteria and the presence of symptoms and 

not on age once exclusionary factors such as metastatic disease, sleep apnea, fertility, recent 

cardiovascular event and affordability are considered. 

The lack of significance in mean difference of systolic blood pressure for treatment type 

for erectile dysfunction was consistent with literature (Castelló-Porcar & Martinez-Jabaloyas, 

2016). However, approximately two out of three subjects in the sample had systolic blood 

pressures that were consistent with hypertension. Studies by Skeldon et al. (2015) and Zedan et 

al. (2010), found that hypertension was associated with associated with increased incidence of 

ED. 

The current literature clearly finds obesity is a contributing factor for ED and low 

testosterone (Ramírez et al., 2016; Skeldon et al., 2015). Obesity, has been positively correlated 

with ED (Coban et al., 2014). In this project, two out of three men presenting with ED and low 

testosterone were obese. However, ANOVA testing showed no overall difference in mean body 

mass index for treatment type indicating that degree of obesity was not a critical for treatment 

type. 

The literature reported no association between testosterone level and ED (Sharifi, 

Asghari, Jaberi, Salehi, & Mirzamohammadi, 2012), but did not consider the impact of 

treatment. The findings of this project again were consistent with the literature as there was no 

significant difference in mean testosterone level by treatment type. 
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Implications for Practice 

Clinicians in primary care overseeing patient with ED should engage in targeted, 

aggressive interventions to starve off the onset of hypertension and obesity as early as possible. 

Among patients with ED, a holistic, multidisciplinary approach should be the goal of care that 

incorporates nutritional health, endocrinology and mental health disciplines in the plan of care. 

The patient should be supported in having realistic commitment and achievable goals based on 

their preferences when making an informed decision that affects their quality of life. The AUA 

(2018) recommended the use of SDM as a guiding principle of treatment. This process should 

focus on the values of the patient and partner in the social, psychological and economic context 

for the best outcomes of treatment. 

A dual therapy treatment approach to ED in men with low testosterone where appropriate 

is supported by evidence-based research as being more effective. Initiating therapy that has the 

best patient outcome has the added benefit of a positive psychological effect. As an expert in the 

field of urology, Dewberry, has found that successful sexual encounters in a man with ED has 

the psychological impact of boosting confidence and self-esteem with future attempts (personal 

communication, March 7, 2018). 

Identifying patients with risk factors during primary care check-ups is critical to the 

initiation of treatment. Early intervention and correction of health conditions that predispose to 

the pathological changes such as in diabetes and cardiovascular disease can reap immense 

benefits in preventing complications such as ED. The physiological impact of atherosclerotic 

changes is important in planning treatment for ED induced from vascular versus psychogenic 

origins. Additionally, medications for the management of hypertension (beta-blockers and 

thiazide diuretics) and lipid-lowering drugs may themselves compound issues with erectile 
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function (AUA, n.d.). The psychological impact of the diagnosis as well as other pre-existing 

mental health illness must be considered as possible causes of distress and anxiety which 

predispose to psychogenic-type ED. Taking an in-depth health history is a critical process for 

differentiating ED of vascular versus psychogenic origin. 

Patients identified as obese in primary care should be provided an opportunity to engage 

in dialogue regarding the risk of developing ED. These care visits are important opportunity for 

education, health promotion and developing preventive strategies with patients. Nutritional 

counseling, exercise and mental health counseling where needed as well as a review of 

medications that contribute to weight gain should be undertaken as part of a holistic approach for 

weight reduction when managing ED. 

DNP Essentials 

Findings resulting from this project are important to DNP prepared practitioners as they 

can serve as a basis to support and improve patient care in primary and specialty care related to 

ED. Findings resulting from this project also support that the skills and knowledge acquired 

during mentorship in a specialty setting can be foundational to the management of health care 

systems as the DNP graduate gains understanding of research evidence and clinical knowledge 

of complex medical conditions such as in urology. 

DNP projects and programs of studies leading to the doctoral degree have prepared the 

graduate to evaluate and monitor outcomes of care, care systems, and quality improvement. By 

conducting this project, the graduate gained insight in using health care information systems to 

develop problems, evaluate the causes, perform data extraction from practice information 

systems and databases and analyze the results. Specialty skills and knowledge prepares the 

graduates for leadership roles within healthcare systems. 
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 Limitations 

Retrospective studies by design have inherent limitations (Gordy’s, 2014) Changes in 

initial hypothesis as the study progresses, loss of subjects over time due to death, relocation or 

when the patient sought a new provider can impact study results.  

Generalizability 

This project was restricted to a single urology practice in WNY. Thus, it would be 

difficult to generalize the result to another region of New York State or to another State where 

the demographics, racial makeup and social dynamics are different. This would also be true for a 

locale where access to health care was different and where the patient-provider dynamics about 

discussing sexual function was different. 

Sample 

The sample size of 50 subjects was too small and accounted for an inadequate power of 

the chi-square and ANOVA analyses. Faul et al. (2013) would call for a sample size of 156 

participants provides adequate power for these analyses. The age range of the sample population 

of 40 to 70 years may be too limited. Extending the age range beyond 30 years would likely 

provide a more realistic representation of the population to comprehensively evaluate differences 

in type of treatment and effectiveness in men with low testosterone and ED.   

Bias 

A particularly important limitation of this project was the lack of documentation of IIEF 

scores for subjects. The IIEF is a valid and reliable tool for measuring erectile function (AUA, 

2018) and the absence of this measurement resulted in the reliance of highly subjective self-

reports as a method of measuring response to treatment.  Patients’ self-report of effectiveness of 

treatment are unreliable and subject to interpretation by the clinician. 
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The project student also performed physical assessment and diagnosed patients with ED 

and testicular dysfunction under supervision of a mentoring. This raises the potential for loss of 

objectivity in the documentation of patients who were potential project subjects. 

Outliers 

There was one outlier in the sample which was removed. According to Field (2013), 

outliers can potentially bias parameters such as means and sum of squared error. This potentially 

affects the standard deviation and confidence intervals (Field, 2013). 

Future Research 

A possible source of inquiry for future projects would involve the use of more objective 

quantifiable measurement of erectile response to ED treatment such as by measuring maximal 

penile circumference change or penile Doppler ultrasonography. The degree of satisfaction that a 

man expresses from the treatment of ED could be evaluated using objective data that measured 

physiological changes in erection with treatment. 

Future projects could also be conducted using mixed methodology study designs. 

Quantitative studies may be done to evaluate erectile response to treatment using a valid and 

reliable tool such as the IIEF. A qualitative arm of the study could evaluate themes arising from 

the patient perception of treatment as either effective or not effective. This type of project would 

not only serve to validate the questions of an IIEF score but could improve insight into the 

patient goals for care, expectations of treatment and the intensity of treatment initiated. Evidence 

of this nature could enhance shared decision-making partnership that clinicians, patient and 

partner engage in when treating ED. 
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Ethical Considerations 

The project followed the research guidelines and protocols established by the Institutional 

Review Board (IRB) of the University at Buffalo (see Appendix C). Data collection for the 

project began only after the requisite approvals were obtained from the IRB. Informed consent 

was not obtained from patients who meet the inclusion criteria as the methodology involved a 

retrospective chart review. The project was conducted according to legal and ethical guidelines 

consistent with Federal law, namely HIPAA of 1996, regarding patient health information. Thus, 

patient identifiers and communication with health providers (oral, written, electronic or other 

means) was protected and kept strictly confidential during the execution of this study. 

Instruments used or discussed in this study are those that are available for use in public domain. 

There are no conflicts of interest expressed for this capstone including the relationship between 

the project student, mentor or any other entity.  

Conclusion 

This project demonstrated the clinical significance of combination therapy over 

monotherapy for the treatment of ED in men with low testosterone. Correction of low 

testosterone together with taking an oral medication for ED were more effective for the treatment 

of ED in men with low testosterone. There was no significance in mean difference of age, 

systolic blood pressure, and testosterone level or body mass index for the treatment type. The 

management of ED in men with low testosterone is driven by the phenomenology of 

physiological and psychological effects of this condition. The negative impact of these factors on 

patient outcomes can be minimized using shared-decision making between the clinician and 

patient that incorporates preventative health strategies. An evidence-based, holistic approach 
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with shared-decision making and patient participation, are important factors in fostering an 

environment of best practices to improve patient outcomes. 
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Table 1. Descriptive Statistics: Age, Testosterone Level, Systolic Blood Pressure and Body Mass 

Index (N=49) 

Mean            Median Std. 
Deviation 

Minimum Maximum 

Age 60.10 63.00 8.07 40.00 70.00 

Testosterone 192.14 206.00 55.10 86.00 294.00 

Systolic BP 139.33 138.00 21.46 102 206 

BMI 33.48 32.95 6.11 25.1 49.9 
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Table 2. Frequencies for Treatment Type and Erectile Function Response (N=49) 

Variable N % 
Treatment 

Combination of Testosterone and Sildenafil 18 36.70 

Combination of Testosterone and Tadalafil 16 32.70 

Sildenafil (PDE5I) 7 14.30 

Tadalafil (PDE5I) 2 4.10 

Testosterone 6 12.20 

Totals 49 100.00 

Type of Treatment 

Combination Therapy 34 69.40 

PDE5I 9 18.40 

Testosterone 6 12.20 

Totals 49 100.00 

EF Response 

Effective 35 71.40 

Not Effective 14 28.60 

Totals 49 100.00 

Note. Due to rounding errors, percentages may not equal 100%. 
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Table 3. Chi-Square Analysis of Type of Treatment and Effectiveness (N=49) 

Effectiveness 

Type of Treatment Effective 
Not 
Effective 

χ2 df p 

Combination Therapy 25[73.5%] 9[26.5%] .204 2 .886 

PDE5I 6[66.7%] 3[33.3%] 

Testosterone 4[66.7%] 2[33.3%] 

Note. Values formatted as Observed [Expected] 
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Table 4. Mean Difference in Age by Treatment Type (N=49) 

Sum of Mean 
Squares df Square F Sig. 

Between Groups 96.136 2 48.068  .820 .447 

Within Groups  2695.252 46 58.592 

Totals 2791.388 48 
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Table 5. Mean Difference in Testosterone Level by Treatment Type (N=49) 

Sum of 
Squares df 

Mean 
Square F Sig. 

Between Groups 

Within Groups  

Totals 

13481.169 

140465.892 

154047.061 

2 

46 

48 

6740.585  

3055.780 

2.206 .122 
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Table 6. Mean Difference in Systolic Blood Pressure by Treatment Type (N=49) 

Sum of 
Squares df 

Mean 
Square F Sig. 

Between Groups 

Within Groups  

Totals 

307.207 

21803.569 

22110.776 

2 

46 

48 

153.603  

473.991 

.324 .725 
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Table 7. Mean Difference in Body Mass Index by Treatment Type (N=49) 

Sum of Mean 
Squares df Square F Sig. 

Between Groups 61.812 2 30.096  .821 .446 

Within Groups  1732.258 46 37.658 

Totals 1792.071 48 
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Appendix A 
Data collection form 

Study Title------------------------ 
Principal Investigator---------- 
Study ID ------------------ 
Collection Date ------------------ 
Date Entered ------------------ 

Demographic Data 
Name -------------------- 
Age --------------------

Clinical Data 
Date & Diagnosis ------------------ 

                                           ------------------  
                                           ------------------ 

Date & Treatment ------------------
                                          ------------------ 
                                          ------------------ 

Date & Response ------------------
      ------------------ 
      ------------------ 

Laboratory Results at Diagnosis 
Date & Testosterone ----------------------- 
Date & SBP  ----------------------- 
Date & A1C           ----------------------- 
Date & BMI           ----------------------- 
Date & IIEF           ----------------------- 
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Appendix B 
Code Book 

Study Title 
Principal Investigator 

Study ID-
Definition- Study ID assigned to PI 

            Source - Study log kept in locked cabinet at home of PI 
1. Subject Name – Initial Last, First of subject
            Source - Quanum HER at time of diagnosis 
2. Age – Age in years 

Source – Quanum HER Menu page 
Clinical Data 
3. Diagnosis – Diagnosis based on complaints 
            Source – History and Physical or Transitional Visit 
4. Treatment - Prescriptions for medications sent to pharmacy 
            Source – Medical record at Initial or Transitional visit 
5. Response - Response to treatment within 6 months of initiation of therapy 
            Source – Medical record at Transitional visit 
Laboratory Results at Diagnosis 
6. Testosterone – Repeat testosterone drawn early morning to make diagnosis 
            Source – Lab report from follow up visit to confirm low testosterone  
7. SBP – Systolic Blood Pressure at time of diagnosis 
            Source – Initial History and Physical 
8. A1C – A1C at time of diagnosis 
            Source- Laboratory results in past 3 months at time of diagnosis 
9. BMI- BMI at time of diagnosis 

Source- Initial History and Physical 
10. IIEF – IIEF score at time of diagnosis 

Source – Initial History and Physical 
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Appendix C  
IRB Approval 
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Capstone Proposal 

A Comparative Analysis of  
Phosphodiesterase-5 Inhibitors and 
Testosterone for the Treatment of Erectile 
Dysfunction 

David Julien 
Spring 2018 

Objectives 

 Primary: Treatment effectiveness of erectile dysfunction using combination versus 
monotherapy 

 Secondary: Treatment type by age, systolic blood pressure,  testosterone level and 
obesity 

2 

What is ED 

 Inability to develop and maintain erection (Cleveland Clinic, 2012) 

 Normal erection (AUA, 2018) 

 Vasogenic causes are compromised blood flow (Cleveland Clinic, 2012) 

 Psychogenic causes: mental health illness (AUA, 2018; Eardley et al., 2007) 

 Other causes 

3 

Background and Justification 
 Phosphodiesterase 5 inhibitors (PDE5I) 

 Correcting testosterone levels (Algeffari et al., 2018) 

 Testosterone therapy – not treatment (AUA, 2018) 

 Single versus combination therapy 
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Significance of Problem 
 Prevalence: 18.4 %  to 22% (Eardley et al., 2007) 

 Health care costs - billions (Wessells et al., 2007) 

 Health insurance limitations 

 Medicare/Medicaid; HMOs 

 Benefits of testosterone therapy (TT) (Algeffari et al., 2018; Corona et al., 2017) 

5 6 

 Treatment effectiveness 

 Guidelines  does not guarantee success (Buvat et al., 2013; Kim et al., 2014) 

Gaps in Science 

Theoretical Framework 
Theoretical Framework 

 Life Course Health Development Model (LCHDM) 

 Health across individual’s lifespan (Halfon &Hochstein, 2000) 

 Health is dynamic and multifactorial 

 Foundation for evidence-based practice 

 Health factors, development and resources 

 Study gaps and results 

 ED treatment aligned with LCHDM 
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Methods, Implementation And 

Data Analysis 

Design and Methods 

 Retrospective chart review 

 Setting 

 Population: Inclusion/exclusion 

 Convenience sample 

 EHR: Informatics query 

 Data collection; code book 

 Patient responses 2-point Likert scale 

10 

11 

 Descriptive analysis 

 Chi-square: Types of treatment and effectiveness 

 Analysis of variance for mean difference 

Data Analysis Results 
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13 

Age 
Mean age  60.1 years 

61% of sample 60-70 years old 

Systolic BP 
Mean systolic blood pressure 

139 mmHg. 

High blood pressures > 
130mmHg in 67% 

15 

Testosterone Level 
Mean testosterone 

192.1ng/dl; range 86 -
297ng/dl. 

4% had levels <100ng/dl;  
45% between 100-200ng/dl; 
51% between 200-300ng/dl 

Discussed further 

Body Mass Index 
Mean body mass index (BMI) 

33.5 

 67.4% obese (BMI > 30.0); 
32.6% overweight (BMI 25.0 -
29.9); none normal BMI (18.5 
- 24.9) 
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Treatment Type 
Most prescribed testosterone 

and PDE5I (n = 34, 69.4%) 
60 

 Second was PDE5I only (n = 9, 
18.4%) 

40 

 Testosterone therapy only (n = 
6, 12.2%) 

20 Treatment groups sizes not 
equal 

0 

TypeofTreatment 

Combination Therapy N=34 PDE5I N=9 Testosterone N=6 

17 18 

Chi- Square Analysis 

19 

ANOVA Models 

ANOVA of sub-variables not significant 

Discussion 
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Discussion 
 Characteristics of sample 
 Obesity and ED/low testosterone (Ramírez et al., 2016; Skeldon et al., 

2015) 
 Hypertension and ED (Skeldon et al., 2015 and Zedan et al., 2010) 
 Testosterone level: variability 
 Symptoms and treatment initiation 

21 

Discussion 
Combination therapy more effective than monotherapy 
Reaffirms AUA approach of ED treatment 
No difference in means of sub-variables 

Treatment not age based; diagnostic criteria (AUA, 2018) 
Testosterone level by treatment type 
Blood pressure by treatment type 
Obesity by treatment type 
Sample all obese or overweight 
LCHDM 

22 

Implications and Contributions For Practice 

 Significance of findings- new knowledge 
 Importance for clinicians in practice: health promotion 
Multidisciplinary approach 
 Supporting patient 
 Dual therapy gives best outcomes 
 The psychological effect: boost confidence and self-esteem 

23 

Implications 
 Risk identification for chronic illnesses 
 Health histories: information gathering 
 Vascular versus or psychogenic ED 
Identifying obese patients 
Nutritional, mental health, medications 

24 
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25 

Future Research 
 Physiological responses versus patient self-reported of effectiveness 

Mixed methodology 

 Impact of shared decision-making partnership 

Ethical Concerns 

 Approval by IRB (University at Buffalo) 

 HIPAA Privacy Rule 

 No new or experimental treatments 

 National Clinical guidelines followed 

 No conflict of interest 

Limitations 
 Generalizability and retrospective design 

 Sample: Too small 

 Faul et al. (2013): sample size156 participants 

 Age range too narrow 

 Bias 

 A1C and IIEF 

 Self-reported response subjective 

 Provider/Investigator 

 Outlier 

26 

Conclusion 
 Combination therapy more effective than monotherapy 

 No significance in mean differences for sub-variables 

 Decision-making in clinical practice is complex 

 Individual approach: psychological, economic, sociological and preferences 

 Role of primary care providers and health promotion 

 Questions? 

2827 
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