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Background: Bacterial vaginosis (BV) is the most common gynecological infection among 

reproductive-aged women, and the most common complaint among deployed women. Of the 

many women affected, at least half will experience a relapse. Without treatment, BV leads to an 

array of physical and psychological complications. Limited studies show that behavioral 

modification to improve self-care behaviors may reduce frequency of acquiring BV. 

Purpose: Determine incidence of BV, examine current practice among women's health 

providers, develop a behavioral education intervention to target women ages 18-40, and create 

educational resource in efforts of reducing occurrence ofBV. 

Project Design: A retrospective chart review was conducted to evaluate incidence of BV and 

assess if management practices coincided with current best evidence. A behavioral change 

intervention was designed from current evidence and application of The Health Belief Model. 

Providers were educated on best management methods, while patients received individual 

counseling, followed by dissemination of an evidence-based educational handout during routine 

clinic visits. Post-intervention analysis was done using SPSS software and results disseminated 

to leadership and clinic staff. 

Analysis of Results: A total of 227 female beneficiaries met inclusion criteria. Prior to 

intervention, there was an incidence rate of 2.95% and 22.4 BV cases per provider. At the three­

month follow-up, the incidence rate for BV was 2.88% and 12.8 BV cases per provider, thus 

representing a 43% reduction in BV. This reduction increased clinic appointment access by five 

days. 

Organizational Impact: hnplementing targeted behavioral counseling and dissemination of 

self-care resources empowers women to take efficacious health actions that will reduce 

occurrence ofBV. Timely diagnosis, treatment, and knowledge awareness ofBV prevents 

morbidity associated with misdiagnosis and overtreatment. As a result, health outcomes are 

improved and health care costs is decreased. 
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Introduction 

Bacterial vaginosis (BV) is the most common reproductive tract infection in women, 

characterized by shifts in vaginal flora where Lactobacillus is replaced by overgrowth of 

anaerobic bacteria. Lactobacillus plays the important role of sustaining the acidic environment 

within the vagina, thus inhibiting growth of other bacterial agents (CDC, 2015; Turovisky, Noll, 

& Chikindas, 2011). Discovered in the 1950's, Gardnerella vaginalis was the sole anaerobe 

responsible for the presence ofBV. Currently there have been over 25 microbes (e.g., 

Prevotella, Mobilincus, Mycoplasma) connected with the pathogenesis ofBV, and the list 

continues to expand (Onderdonk, Delaney, & Fichorova, 2016). BV can manifest whether one 

overactive microbe is responsible or if polymicrobes are present. The greater the bacterial 

content, the greater damage caused to the female reproductive tract. Complications manifested 

from BV range from mild to severe in nature, especially in pregnant women. 

With the disruption of vaginal flora that BV creates allows unfavorable bacteria to 

ascend up the genital tract, invading the cervix, uterus, and fallopian tubes. Pelvic inflammatory 

disease (PID), infertility, endometritis, chronic pelvic pain, and increased susceptibility to other 

sexually transmitted infections (STis) can ensue if BV is not treated or persists. In pregnant 

women, the cascade of inflammatory events demonstrated by BV can lead to preterm labor, 

premature rupture of membranes, and delivery of low birth-weight infants due to 

chorioamnionitis thus adversely affecting healthcare cost (Kumar et al., 2011). Persistent BV 

also damages a woman's psychosocial health by inducing depression, low self-esteem, and 

relationship problems (Bilardi et al., 2013). The experiences of women with BV vary greatly, 

but the impact on their health is significant. Although the exact cause of BV is unknown, there 
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are multiple determinauts that increase a woman's risk of acquiring this infection, namely sexual 

activities aud behaviors. 

BV is not considered a sexually transmitted infection (ST!), but is highly associated with 

sexual behaviors and activities. Frequency of unprotected sexual intercourse, new partners, and 

use of sex toys disturb the ecosystem of the vagina by introducing new pathogens aud altering 

the pH (Hay, 2005; Marrazzo, Thomas, & Ringwood, 2011). Female hormones play their role in 

the development of BV. Fluctuating hormones that occur throughout a woman's menstrual cycle 

creates a temporary favorable environment for bacteria to grow due to elevations in pH aud 

decreased Lactobacilli (Kumar et al., 2011 ). The lists of concomitant risk factors associated with 

BV are exhaustive, hence why management is complicated aud increased frustration among 

women. 

Prevalence of BV is highest among women of childbearing age, thus affecting the armed 

forces community. An estimated 2.2 million females represent the total U.S military population. 

Surprisingly, 85% of this population is of ages 18-40 (Militaryonesourse, 2012). Reproductive 

health is important to all women, but especially servicewomen who face unique challenges that 

predisposes them to certain reproductive tract infections (RTis) such as BV. Timely diagnosis, 

treatment, and knowledge awareness of BV is of the essence in preventing morbidity that could 

impact quality of life aud mission readiness. 

Women often mistake symptoms of BV for those of other vaginal infections. Clinical 

presentation of BV consists of milky whitish-gray or yellow homogenous vaginal discharge, 

accompanied by au offensive "fish-like" odor and vaginal irritation. However, mauy women are 

asymptomatic (CDC, 2015). Accuracy of diagnosis requires careful evaluation of vaginal 

discharge via physical exam or self-collected, though syndromic and self-assessment methods 
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continue to be exercised (Nwankwo, Aniebue, & Umeh, 2017). Amsel's criteria and Nugent's 

gram stain system are the two most common diagnostic tools utilized; however other 

commercialized tools are being explored. Medical management ofRTis is highly dependent on 

the causative organism (e.g., yeast vs. bacteria) so that overtreatment, resistance, and recurrence 

can be minimized. 

Treatment for BV consists of oral and intravaginal antibiotics. Metronidazole and 

clindamycin are common pharmacologic treatments that have been in use for over two decades, 

and have side effects, including gastrointestinal upset and hepatotoxicity. The recurrence rate of 

BV is up to 70% within 12 months, conveying that either compliance or effectiveness of these 

medications has diminished (Vujic, Knez, Stefanovic, & Vrbanovic, 2013; Brotman, 2007). 

Complementary therapies such as probiotics, boric acid suppositories, and essential oils have 

also been suggested for persistent BV. Above all pharmacologic and non-pharmacologic 

therapies, primary and secondary prevention have a crucial role in minimizing infection in 

vulnerable women. 

Vaginal infections are a top concern among women and healthcare providers, warranting 

greater awareness. Despite the various methods for analyzing vaginal secretions to accurately 

detect BV, empiric treatment based on patient's history and present symptoms alone remains 

problematic, leading to misdiagnosis and over treatment of BV (Carr, Rothberg, Friedman, 

Felsenstein, & Pliskin, 2005). Furthermore, misdiagnosis and careless use of antibiotics 

contributes to standard therapy resistance and recurrence of infection. To prevent a disservice to 

patients, healthcare providers must stay abreast on the most current evidence available in the 

management of BV as well as predisposing factors. Patients have the responsibility of caring for 
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self. If they are aware of the behaviors and health threats that may increase their risk of 

acquiring vaginal infections, they may be willing to change their behaviors to prevent infection. 

Significance of the Problem 

Bacterial vaginosis is the most prevalent-type of vaginal infection, affecting 1 in 4 

women and accounting for over 10 million office visits annually. The direct cost of treating BV 

estimates to roughly $1 billion annually, including medical office visits and self-treatment 

(Bradshaw & Brotman, 2015). The indirect cost associated with BV, secondary to complications 

and lost wages from work absenteeism is far greater. In fact, the average lifetime cost of caring 

for a preterm infant is estimated to be $26 billion. Maternal care, early intervention, and special 

education services are also included in this overage costs (IOM, 2007). Further impact that BV 

causes to women cannot be measured in terms of money, but quality of life. Stress associated 

from persistent infection can take a mental toll on women, potentially placing a strain on work 

productivity, intimate relationships, and self-image. Appropriate methods for diagnosis are 

critical to ensure appropriate treatment of BV. 

Screening and Diagnostics 

Advancements in technology have sharpened the detection of BV, but the efficacy of 

current therapies is unchanged. Amsel's and Nugent's criteria are the two most common 

diagnostic tools utilized, with the latter recognized as the gold standard for BV diagnosis. Other 

commercial diagnostic tests include BD Affirm VPIII microbial identification, OSOM BV Blue, 

and Polymerase chain reaction (PCR) and yields fast and easy to read results. Obtaining a 

thorough history, physical examination, and careful analysis of vaginal secretions is key to 

accurate diagnosis and treatment of BV. Self-diagnosis is not recommended, as BV can co-exist 

with other causes of abnormal vaginal discharge. 
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Nugent's Gram Stain 

Nugent's criteria utilize gram stain microscopy to evaluate characteristics and quantity of 

vaginal smear (e.g., Gram-negative rods, Gram-positive cocci, Gardnerella), thus a calculated 

score of7-10 is consistent with BV. This method is costly, time consuming and requires highly 

skilled personnel, as well as additional resources (Hainer, & Gibson, 2011). Due to rapid 

changes in healthcare, the gram stain method is rarely used in clinical settings and is now 

primarily reserved for research studies. 

Amsel's Criteria 

Amsels's criteria evaluates characteristics of vaginal fluid: pH> 4.5, clue cells, 

homogenous whitish grey appearance, and positive whiff test after exposure to 10% potassium 

hydrochloride (KOH). Three of the four criteria must be met and can be analyzed at the point of 

care, if a microscope and skilled personnel are available (Kampan, et al., 2011 ). This method is 

widely utilized, however has low validity (i.e., 69% sensitivity, 93%, specificity) and reliability 

is dependent on the expertise of interpreter (Hainer, & Gibson, 2011 ). These two conventional 

diagnostic methods have been in use for over 60 years. However manning, resources, and 

experience are required. Analysis ofresults can vary from minutes to hours causing delays in 

treatment. Furthermore, not every facility will have access to a microscope, especially in 

deployed locations, hence why other commercialized methods should be explored. 

Other Commercial Methods 

BD Affirm 

The BD Affirm VPIII simultaneously detects DNA from microbial agents responsible for 

the most common vaginal infections from a single swab of vaginal fluid. This molecular system 

features automated processing, delivering readable visual results within 45 minutes (BD, 2018; 
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Hainer & Gibson, 2011). The Affirm is shown to be more sensitive in detection ofBV compared 

to conventional methods, yielding a sensitivity of95% and specificity of 100%. 

OSOM BV Blne Test 

The OSOM BV Blue is a rapid point of care test (POCT) used to evaluate presence of BV 

in vaginal fluid. Yielding results within 10 minutes, BV Blue identifies enzymatic (i.e., 

sialiadase) activity that is produced when harmful bacteria are invading and destroying tissue 

(Kam pan et al., 2011; Hainer et al., 2011 ). The accuracy and reliability of BV Blue rapid test kit, 

compared to Amsel's and Nugent's criteria have been studied in at least three studies yielding an 

average sensitivity and specificity of 97% and 96% respectively. 

Polymerase Chain Reaction (PCR) 

Lastly, the PCR is a molecular photocopy technique used to amplify copies of 

Deoxyribonucleic acid (DNA) found in vaginal specimens. Not only does PCR detect specific 

types of bacteria associated with vaginal infections, but also quantifies them and yields a higher 

validity with a positive predictor value of 100% (Hainer et al., 2011; Malaguti, Bahls, Uchimura, 

Gimenes, & Consolaro, 2015). Although, rapid PCR is the most sensitive, it is also the most 

expensive. 

The BD Affirm VP III and rapid PCR test has sensitivity to all three vaginal infections, 

while the OSOM BV Blue test is only sensitive to BV. They all involve automated processes, 

require minimal equipment, personnel, and deliver quick results, thus taking the guesswork out 

of diagnosing vaginal infections. The increase cost of these advanced diagnostic tools may 

offset the costs of under or over treated infections and its complications from recurrences. 

In reference to vaginal smear collections, self-collected vaginal specimens are just as 

feasible as provider-collected specimens (Madhivanan et al., 2013). This method allows for 
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disentanglement of busy providers, enhanced privacy, and quicker access to care; method may 

also support deployed women where pelvic exams are inaccessible. This alternative method may 

also be useful for women in refusal of a pelvic examination, and walk-in clinics where a 

speculum examination is not required. The use of available diagnostics provides rapid and 

reliable results, which warrant recommended antibiotic therapy. 

Phannacologic Treatment Modalities 

Treatment modalities should be selected based on type of bacteria present, however the 

CDC recommends first-line agents Metronidazole and Clindamycin for the treatment ofBV. 

Both are similar in effectiveness and can be delivered via intravaginal or oral route. Regardless 

of delivery route, the choice of medication is based on availability, patient preference, side 

effects, and cost. Oral medication is more convenient, but associated with a higher rate of 

systemic side effects compared to vaginal administration. If neither metronidazole nor 

clindamycin are available, either tinidazole or secnidazole are reasonable oral alternatives. 

Metronidazole 

The CDC (2015) recommends specific prescriptive first-line medications to treat 

symptomatic women with BV, which include Metronidazole or Clindamycin. Oral 

Metronidazole is to be prescribed 500 mg orally twice a day for 7 days or Metronidazole gel 

0.75%, one full applicator intravaginally, once a day for 5 days per the CDC (2015). 

Metronidazole therapy in both forms is equally effective in the treatment of BV according to the 

CDC (2015) with a 70% cure rate. Healthcare providers are to discuss medication administration 

options as well as potential side effects while on the medication. For example, National Center 

for Biotechnology Information (NCBI) reported Metronidazole tablets may leave a metallic taste 

in about 10 out of 100 women (2015). Another a serious side effect is a disulfiram-like reaction 
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will occur if a patient consumes alcohol during the medication regimen and up to 24 hours after 

completion of therapy. Patients are advised to avoid alcohol due to reduce the likelihood of 

undesired effects. 

Clindamycin 

Besides the use of Metronidazole, Clindamycin is also an acceptable treatment option for 

BV. Per the CDC (2015), Clindamycin cream is to be ordered as 2%, one full applicator 

intravaginally at bedtime for 7 days or as an alternative treatment as Clindamycin 300 mg orally 

twice daily for 7 days. Oral clindamycin has been noted to have 85% cure rate (CDC, 2015). 

Patients are to be counseled that the Clindamycin cream contains an oil-based product, which 

may weaken latex condoms and diaphragms for 5 days after use with and may result in an 

unintended pregnancy. The National Center for Biotechnology Information (NCBI) (2015) 

reports that clindamycin and metronidazole are equally effective with over 90 out of 100 women 

without symptoms after treatment, regardless of drug administered. A common side effect of 

antibiotics include the development of a vaginal yeast infection, 10 out of 100 women experience 

symptoms (NCBI, 2015). For optimal management, women should be advised to continue 

medication regardless of improvement of symptoms, refrain from sexual activity or use condoms 

consistently and correctly during the treatment regimen. 

Tinidazole 

First-line treatment for BV is provided by the CDC (2015) however, alternative 

medications are also discussed for curative therapy. Tinidazole is prescribed as 2 g orally once 

daily for 2 days or 1 g orally once daily for 5 days (CDC, 2015). Currently, there is limited data 

to evaluate the effectiveness of the medication. Patients must be aware of the possibility of a 
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disulfiram-like reaction, the CDC (2015) recommends abstaining from alcohol use for 72 hours 

after completion oftinidazole. 

Secnidazole 

The Food and Drug Administration has recently approved a new medication to assist in 

the treatment of BV. Secnidazole or brand name Solosec, is the first and only single dose oral 

medication on the market. According to Symbiomix Therapeutics (2017) Solosec 2g oral 

granules is composed of a 5-nitroimidazole antimicrobial agent indicated for the treatment of 

bacterial vaginosis in adult women. Patient education on administration involves the entire 

contents of Solosec packet to be sprinkled onto foods such as applesauce, yogurt or pudding and 

consumed once within 30 minutes without chewing or crunching the granules (Symbiomix 

Therapeutics, 2017). The most common adverse events reported from Symbiomix Therapuetics 

(2017) included: vulvovaginal candidiasis, headache, nausea, dysgeusia, vomiting, diarrhea, 

abdominal pain, and vulvovaginal pruritus. BV treatment adherence will likely increase due to a 

single dose therapy compared to 50 percent compliance rate (Symbiomix Therapuetics, 2017) 

with current therapy. 

Complementary and Alternative (CAM) Therapies 

Vaginal infections can have a recurrence rate ranging from 30%- 70% within one year. 

Overzealous use of over the counter medications, decreased treatment compliance, and 

inaccurate diagnosis, contributes to standard therapy resistance and recurrences, thus warranting 

consideration of alternative agents (Secor & Coughlin, 2013). As conventional methods used to 

treat BV has been declining in effectiveness, the use of complementary therapy has been on the 

rise. It is important for providers to be aware of the common CAM therapies on the market. 
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Vitamin C 

Previous studies suggest Vitamin C vaginal tablets are effective against BV relapse. In a 

randomized-controlled, double-blinded study, 142 women were given a monthly dose of ascorbic 

acid for six months. At the completion of study, Vitamin C was shown to halve BV recurrence 

rate from 30% to 16% (Krasnopolsky, 2013). Another study comparing the effectiveness of 

Vitamin C against standard therapy Metronidazole, showed no significant difference between the 

two therapies as both were effective against BV (Zahra, Fateme, & Mohamadreza, 2010). The 

only adverse reactions noted were localized skin irritation. 

Vitamin D 

Recent studies suggest a relationship between Vitamin D deficiency and BV. Vitamin D 

deficiency is prevalent among African American women, as well as BV. As part of a 

randomized controlled study, Vitamin D 2000IU given to women over a period of 15 weeks 

showed efficacy against asymptomatic BV (Taheri, Baheiraei, Foroushani, Nikmanesh, & 

Modarres, 2015). Inversely, another study where high-dose Vitamin D (50,000IU) was given to 

women over a 14-week period showed no efficacy in recurrence, but did result in elevated 

Vitamin D serum levels (Turner et al., 2014). 

Probiotics 

Probiotics inhibit colonization of the gut by pathogenic bacteria, and has been useful in 

preventing antibiotic-associated diarrhea. Probiotics show promising effects against BV 

prevention, as some are able to produce metabolic products that have antibacterial effect. 

However, not all probiotics are created equal. In vitro studies demonstrate that Lactobacilli 

strains can invade biofilms caused by polymicrobes, causing destruction to BV related organisms 

and reestablishing normal vaginal environment (Huang, Zhao, & Song, 2014; Hamayoui et al., 
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2013). However validity ofprobiotic use should be further studied. Also, the adverse effects 

associated with probiotics have not been well established. 

Boric Acid 

Boric acid is a white, odorless powder that has historically been used as a topical 

antiseptic, and a form of treatment ofvulvovaginal candidiasis and trichomonas vaginalis. 

Vaginal boric acid has bacteriostatic and fungistatic properties. The exact mechanism of action 

is unknown, but is thought to create an acidic environment, which prevents colonization of 

pathogenic organisms associated with BV. The BASIC (Boric Acid, Alternate Solution for 

Intravaginal Colonization) study is a new and first of its kind trial underway that will determine 

if boric acid is a superior treatment compared to Metronidazole. The study is currently in its 

enrollment phase (Bradshaw & Sobel, 2016). Boric acid as part of a six-month triple-phase 

maintenance regimen for preventing recurrence of BV showed minimal effectiveness, as 

treatment compliance and participants lost to follow-up served as limitations (Reichman, 2009). 

Adverse reactions include localized itching, burning, dyspareunia, and respiratory irritation. 

Tea Tree Oil and Garlic 

In vitro studies show that tea tree oil, Melaleuca alternifolia, and crushed garlic have 

antibacterial and antifungal properties. Tea tree oil disrupts the cell membrane, thus disbanding 

bacteria. Fresh crushed garlic contains the active ingredient "allicin" which possess 

antimicrobial effects, however loses potency when dried, powdered, or extracted (Kessel, Assefi, 

Marrazzo, & Eckert, 2003). Currently, the use of first-line antibiotic therapy is the standard in 

treatment ofBV with on-going studies to evaluate alternate methods of therapy. In addition to 

recommended therapies, patients should be provided education on specific behaviors that may 

increase their risk of developing BV. 
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Predisposing Factors 

Patients and healthcare providers must be aware of risk factors that may contribute to the 

development of BV to minimize long-term complications. Li et al. (2014) conducted a study to 

determine the risk factors for BV of women in China. The results showed that a husband of 

older age, greater than 35 days between menstrual cycles, menses less than 3 days, dysmenorrhea 

and use of an intrauterine device (IUD) placed women at a greater risk of developing BV. 

Similarly, to other published studies, Joesoef et al. (2001) had significant findings where BV was 

common among IUD users. However, women with a higher education, lower frequency of pre­

washing vaginal area before sexual intercourse, as well as a higher frequency of sexual 

intercourse per month may be protective factors for BV. Bradshaw et al. (2014) conducted a 

study in Australia of women ages 16-25 and established that sexual exposure to new partners 

was influential in the development of BV while the use of estrogen-containing contraceptives 

was associated with a reduced risk. The literature also demonstrates that women who have sex 

with women (WSW) have a higher prevalence of BV. Marrazzo et al. (2011) discussed factors 

to support the increased prevalence among this population to include: higher lifetime number of 

female sex partners, shared use of a vaginally inserted sex toy, oral-anal sex, and having a 

female sex partner with BV. 

Another study aimed to review the psychosocial factors that contribute to the recurrence 

ofBV. Payne et al. (2010) reported that women experienced feelings of shame and 

embarrassment, which caused them to engage in hypervigilant routines of hygiene that 

negatively impacted their professional, personal, and intimate relationships. Brown et al. (2016) 

reviewed the motivation of women to perform intravaginal practices, which increases the risk for 

bacterial vaginosis (BV), sexually transmitted infections (STI), and HIV. These specific 
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practices consisted of a variety of behaviors, to include wiping, cleansing, douching, or the 

insertion of over-the-counter products, such as sexual lubricants, into the vagina (Brown et al., 

2016). The results of the study showed that women performed intra vaginal practices for good 

hygiene, to cleanse after a sexual encounter or at their partner's request. Self-cleansing may also 

be a cultural practice as many women are educated by their mothers or self-taught to cleanse 

intravgianlly for good hygiene. Douching is another behavior that many women practice to self­

cleanse, however it can disrupt the vaginal flora and put women at risk of developing BV. 

Cottrell (2010) discusses how douching is also associated with serious gynecologic outcomes, 

including increased risk of cervical cancer, pelvic inflammatory disease, endometritis, and 

increased risk for sexually transmitted infections, including HIV. Without proper education and 

advice from healthcare providers, continuation of behavioral practices will lead to a recurrence 

ofBV. 

Education 

An evidence-based educational intervention provided to patients as well as to the 

healthcare team is critical to reduce BV recurrence. Studies have demonstrated an increased 

association between BV recurrence and intravaginal practices. Esber et al. (2015) conducted a 

12-week behavior change intervention to encourage cessation of intravaginal practices among 85 

Zimbabwean women to affect the prevalence of BV. The intervention entailed a 15-min semi­

scripted counseling message on cessation of intravaginal practices targeted to the participant's 

stage of change. At time of participant enrollment, 100% of women practiced intravaginal 

practices with a significant reduction at the end of the study with 8% continuing their previous 

behavior. Unfortunately, the authors were unable to have an effect on the rates of BV, which 

were sustained throughout the study. 
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Alcaide et al. (2017) performed a randomized pilot study to reduce intravaginal practices 

and BV among HIV infected women during a 12-month period. At baseline, all participants 

received an individual education session on the risk of engaging in intravaginal practices, advice 

to discontinue intravaginal practices, and tips for healthy vaginal hygiene, with emphasis to 

avoid intravaginal practices and replacement of those practices with external vaginal cleansing. 

The experimental arm of the study obtained the baseline education as well as a 45-minute group­

based intervention. This particular session consisted ofrisks associated with intravaginal 

practices, symptoms of vaginal infections, vaginal health, women's experience with alternative 

methods for vaginal care, and communication with partners about vaginal health and the risks 

associated with intravaginal practices. The findings of the study demonstrated that both the 

standard of care and experimental group decreased the use of intravaginal practices and BV, with 

greatest reduction in the participants who attended the group session. 

Initiation of an evidence-based targeted education project starts with meeting clinic 

leadership to discuss the purpose and planned implementation within their setting. After 

receiving approval from the clinic and the Institutional Review Board (IRB) the project team 

members conducted a four-month retrospective chart review. The significance of the medical 

records review was to determine if BV is problematic within this particular population and to 

obtain co-founding factors (demographics, contraception type, concomitant STI etc.) that may 

have an effect on BV. Next, team members developed a provider and patient education resource 

to be disseminated within the clinic. Completion of a literature review and published guidelines 

recommendations resulted with limited evidence, which specifically discusses how to 

successfully implement an education intervention to reduce BV occurrence. The findings from 
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Alcaide et al. (2017) study demonstrated that individual in addition to a group educational 

session on reduction of intravaginal practices produced significant results to reduce BV. 

An educational brief was conducted at a staff meeting that entailed symptomatology, 

diagnostic criteria, and treatment recommendations. Many studies have demonstrated an 

association of intravaginal practices towards the development of BV and creation of a patient 

resource may benefit women by providing education on BV definition, transmission, symptoms, 

diagnosis, treatment and how to reduce the risk of BV. The patient resource was developed after 

review of current guidelines from organizations such as the CDC, American Academy of Family 

Physicians (AAFP), American College of Obstetricians and Gynecologists (ACOG) and other 

creditable sources, see Appendix A for chart comparison of the content. The informational 

handout was to be disseminated throughout the clinic and placed in exam rooms. Prime 

opportunities to discuss BV were presented during well woman exams and patient encounters for 

abnormal vaginal discharge while providing patients an evidence-based resource to re-enforce 

BV teaching. Patient and provider awareness of diagnostic criteria, symptoms, and appropriate 

treatment may reduce the incidence and recurrence of BV. 

Military Relevance 

Women represent 15% of active duty population, as well as 18% of active guard and 

reservists (Women's Health Department of Veterans Affairs, 2013). Bautista, Wurapa, Sateren, 

Morris, Hollingsworth, and Sanchez, (2016) reported prevalence ofBV was 27 percent among 

female military recruits to the US Marine Corps between 1999 and 2000. Although BV is not 

defined as a sexually transmitted infection (STI), it is closely associated to common STis such as 

gonorrhea and chlamydia. New recruits are at a higher risk of contracting sexually transmitted 

infections compared to general population (Goyal, Mattocks, & Saddler, 2012) due to most 
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recruits tend to be young and unmarried. Furthermore, new female trainees may likely 

participate in unsafe practices such as inconsistent contraception usage, multiple sexual partners, 

and binge drinking (Goyal et al., 2012). Data from the US Defense Medical Surveillance System 

indicates that between 2004 and 2013, 149,666 (15,000 cases per year) BV cases were reported 

in women in the US military (Bautista et al., 2016). Servicewomen are unique compared to their 

civilian counterparts, as they are required to maintain deployment readiness at all times. 

Military deployments pose another risk for vaginitis, as urinary tract infections and 

vaginitis are the most common complaints among deployed women (AFHSC, 2014). Stress, oral 

contraceptives, menstrual blood, and the use of feminine products ( e.g. soaps, sprays, douches, 

etc.) can disrupt vaginal pH leading to bacterial overgrowth and symptoms ofvaginitis. The 

physical impact of vaginitis includes external dysuria and vulvar pruritus, pain, swelling, and 

redness, vulvar edema, fissures, excoriations, and thick curtly vaginal discharge with or without 

an odor, but clinical presentations vary depending on the causative agent (CDC, 2015). The 

aforementioned conditions and austere environments during deployments challenge health 

maintenance practices among women and can exacerbate gynecologic disorders (Trego, 2011 ). 

According to a medical report from Armed Forces Health Surveillance Center (2014), 1 

in 10 women are diagnosed with a gynecologic disorder at least once during deployment; one in 

20 will be evacuated out of theater, thus representing 384 women in a six-year surveillance 

period. Without treatment, vaginitis leads to decreased comfort, concentration, and can 

compromise the member's ability to perform duties. Absence from work is critically important 

to the military services, as every individual is needed for mission readiness. In addition to 

annual medical expenses and time off work, vaginitis can impact unit effectiveness and overall 

organizational mission (Trego, 2011 ). Healthcare providers must ensure member readiness and 
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preventative care maintenance before, during, and after deployment (AFHSC, 2014) as well as 

awareness of predisposing factors. 

In summary, if BV is left untreated, the CDC (2015) reports women are at an increased 

risk of contracting sexually transmitted diseases, including chlamydia, gonorrhea, herpes, 

trichomaniasis and HIV. The sequelae associated with untreated vaginitis include pelvic 

inflammatory disease (PID), ectopic pregnancy, infertility, and long-term pelvic/abdominal pain 

(CDC, 2014). Vujic et al. (2013) have also stated possible outcomes of untreated infections: 

Endometriosis and pregnancy complications of chorioamnionitis, premature rupture of 

membranes, and preterm labor. Overzealous use of over the counter medications, decreased 

treatment compliance, and inaccurate diagnosis, contributes to standard therapy resistance and 

recurrences, thus warranting consideration of alternative agents (Secor & Coughlin, 2013). 

Awareness of BV prevention education for providers and patients can potentially reduce 

recurrence rates and significantly impact the health and well being of the patient. 

Clinical Question 

In non-pregnant, reproductive aged, female military beneficiaries between the ages 18-

40, how does targeted health promotion counseling affect the incidence of bacterial vaginosis? 

Focus Areas 

Primary focus areas include assessing severity of vaginitis at a large military treatment 

facility (MTF) located in San Antonio, Texas. The DNP project was specifically targeted at the 

Women's Health Clinic within the MTF, which serves an estimated population of7,520 of 

eligible female beneficiaries. The initial step in implementing an evidence-based project is to 

engage key players early in the planning process to discuss goals, expectations, and potential 

barriers are paramount. Once approval is obtained from the clinic's leadership, project team will 
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begin the implementation process. The role of the investigators is to educate the providers and 

patients within the clinics on the risk factors, diagnosis and management of bacterial vaginosis. 

This will ensure that the healthcare providers are all provided a foundational informational brief 

on BV prior to project implementation. From the readings, providers are knowledgeable on BV, 

but without implementation of an evidence-based project their awareness on the subject may not 

be as heightened. 

Initially, the project team will identify the incidence and recurrence rates ofBV as well as 

additional co-founding factors via a four-month retrospective chart review. An evidence-based 

educational intervention will be presented to the healthcare providers on the recommended 

guidelines, diagnostic criteria, and treatment. The BV educational brief will be presented to all 

clinic staff during their scheduled morning meeting. In addition, a patient handout will be 

created to have available in exam rooms as a resource for patients to facilitate and reinforce 

vaginitis education. Lastly, a post-intervention four-month retrospective chart review will be 

conducted and analyzed to measure the effect of the educational intervention on BV incidence 

and recurrence rates. Due to the focus areas discussed, creation of short and long-term goals 

were identified. 

Project Short and Long Term Goals 

Short and long-term goals are an important factor to consider with project 

implementation. A diagnostic gap exists between providers where there is no standardization in 

diagnosis ofBV. Providers are treating patients based on a patient's symptoms, use of 

laboratory specimens or clinic microscopy. Short, immediate project goals consist of increasing 

provider and consumer awareness regarding management of vaginal infections, to include 

assessment, diagnosis, treatment, and preventative measures. While long term goals include 



COUNSELING TO PREVENT BACTERIAL VAGINOSIS 23 

policy integration into primary care clinics in addition to decreased health care spending. By 

reinforcing recommended diagnosis and treatment among providers, they will be able to offer 

appropriate counseling to patients to prevent recurrent vaginal infections, the major strategic goal 

this project wishes to achieve. 

Primary preventative measures are aimed at changing behaviors that increase risk of 

developing BV. While secondary preventative measures aim towards educating women on the 

risk factors associated with BV, and the application of self-care interventions that will reduce the 

incidence and reoccurrence (Youngkin & Lester, 2010). Overall long-term commitment is to 

implement standardized evidence-based clinical guidelines along patient education pamphlets to 

reduce the incidence of disease. Advance practice nurses are at the forefront of influencing 

policy and driving change in health care organizations. Integration of an evidence-based targeted 

educational BV counseling into local policy (i.e. SOP) at the local MTF is just a starting point, 

with hopes of expanding policy to other MTF's in the region. BV policy can then be adopted by 

civilian organizations and then become the mainstream method of provider and patient 

education. 

Anticipated Global Impact 

Global impact of project is in accordance with military health system's (MHS) quadruple 

aim: Readiness, population health, patient experience, and healthcare costs. Vaginitis is the most 

frequent diagnosis among gynecologic disorders among women of childbearing age, and 

accounts for 75% of gynecologic appointments (AFHSC, 2014). Inaccurate diagnosis and 

treatment may result in an increase of BV recurrence. Absence from work is critically important 

to the military services, as every individual is needed for mission readiness. When service 
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members have absenteeism from multiple medical appointments, they can have a detrimental 

impact on the mission. 

Many clinics have under-utilized resources, such as the microscope to obtain a diagnosis. 

Microscopy utilization provides rapid results as well as increases satisfaction of the patient's 

experience. Standardization in practice of clinic's microscope and the laboratory department 

provide fast, accurate results to deliver patient centered quality care. Ensuring that women are 

accurately diagnosed and treated efficiently as well as, conducting a BV prevention education 

improves the care of female beneficiaries, while promoting disease awareness. The 

implementation of an educational evidence-based project via the use of a health promotion 

theoretical framework may reduce the incidence and recurrence of BV. 

Organizing Framework 

Elicited health behaviors are essential to health promotion and disease prevention. The 

Health Belief Model (HBM) by Hochbaum, Rosenstock, and Ke gels will be utilized as a 

framework to develop educational intervention. HBM examines how individual perception of 

health risks impact their involvement in various health practices and identifies factors (i.e. 

attitudes/beliefs) that influence their behavior towards said health practices. HBM consists of six 

constructs: perceived susceptibility, perceived threat, perceived benefits, perceived barriers, cues 

to action, and self efficacy. Essentially, health behaviors (i.e. willingness to change) is 

dependent upon his/her perception of their chances of actually acquiring a disease, seriousness of 

particular disease, positive outcomes if behavior is adjusted to mitigate health risk, roadblocks 

that may affect behavior change, individual motivation, and confidence (Hayden, 2014; Bishop, 

Baker, Boyle, & Mackinnon, 2015). In addition, there are several interpersonal variables that 

may influence a person's attitude regarding behavioral change (e.g. religion, culture, knowledge, 
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experiences, etc.). The HBM will be foundational to the health-promoting education 

interventions that will be implemented to reduce BV incidence. 
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Five out of the six constructs will be emphasized: perceived susceptibility, perceived 

threat, perceived benefits, perceived barriers, and self-efficacy. Perceived susceptibility will 

include discussing prevalence and risk factors associated with BV (i.e., unprotected sex, 

smoking, improper vaginal hygiene). Explanation of symptoms and sequelae (i.e., pelvic 

inflammatory disease, pregnancy complications) related to untreated BV or other vaginal 

infections would address perceived threat. Integrating the most current evidence from the health 

care literature to explain perceived benefits, treatment and preventative measures to prevent 

recurrence of BV will be described (i.e., condom use, lifestyle management). Assessing patient 

obstacles that may hinder behavior change (i.e., money, time, and partner conflict) will 

emphasize perceived barriers. Finally for fulfillment of self-efficacy, a patient education 

pamphlet will be provided at the end of the visit to reiterate provider-facilitated discussion. The 

sole purpose of applying behavior interventions based on HBM is to motivate and empower 

women to take efficacious health actions that will reduce occurrence of BV and improve 

outcomes. 

Project Design 

Evidence Evaluation 

Four common databases for nursing and allied health professionals were used to search 

the literature: PowERsearch; Public/Publisher Medical Literature Analysis and Retrieval System 

Online (Pub Med); EMBASE; and the Cumulative Index to Nursing and Allied Health Literature 

(CINAHL). All databases were accessed through the Uniformed Services University of the 

Health Sciences Learning Resource Center. PowERsearch key terms were (Vaginosis, Bacterial) 
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AND (Patient Education as Topic) AND (Prevention Education). PubMed search utilized the 

Medical Subject Heading (MeSH) terms: "Vaginosis, Bacterial" AND "primary prevention" OR 

"prevention education." EMBASE used key terms: (bacterial vaginosis); (bacterial vaginitis); 

(prevention and education); (clinical education); (adult education); (allied health education). 

CINAHL used Boolean term "bacterial vaginosis." 

There were a total of 360 peer-reviewed articles obtained: 303 articles from 

PowERsearch; 24 from PUBMED; 60 from EMBASE; and 16 from CINAHL. The search was 

limited to articles dated 2007-2017, English language, random controlled trials, and systematic 

reviews. Exclusion criteria were articles related to in vivo studies, pregnant women, pediatrics, 

expert reviews, menopause, and co-infections. 

The selected articles were evaluated via the use of an evidence appraisal form template 

provided by faulty. Utilization of this tool involved critiquing the design type, sample size, 

outcomes, measures, findings and limitations of the studies. A hierarchy of evidence rating 

system modified from Melnyk and Fineout-Overholt (2011) assessed the level of evidence while 

the level of quality was measured by the use of a tool modified from Johns Hopkins Nursing 

Quality of Evidence Appraisal (n.d.). After appraising the literature, the studies were divided 

into a total of ( a) one, level-two study; (b) two, level-four studies; and ( c) three, level-six studies. 

The Levels of evidence were categorized into one randomized control trial, a retrospective study, 

two retrospective comparative studies, and one case series. All six articles were determined to 

be of "good" level of quality. A total of 18 duplicate articles were removed. After reviewing 

titles and abstracts, 367 articles were excluded based on relevance to clinical question (See 

Appendix B). An additional 12 articles were discarded based on full text and irrelevancy to 

clinical question. A total of 6 articles were retained for inclusion in literature synthesis. 
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In reference to consistency, the studies found were homogenous throughout with 

diagnostic criteria, population characteristics, and positive effects of a targeted education. 

Clinical criteria (e.g. Amsel's diagnostic criteria) and Gram staining are considered the gold 

standards for diagnosing vaginitis (CDC, 2015). The sample populations consisted of women at 

high-risk of developing bacterial vaginosis due to intravaginal practices and high-risk behavior. 

Setting 

The project was conducted in the women's health clinic at Wilford Hall Ambulatory 

Surgical Center (WHASC). This specialty care clinic offers expansive obstetrical and 

gynecological services and is accessible to all women beneficiaries. WHASC is located at Joint 

Base Lackland Air Force Base in San Antonio, Texas with an estimated population of 1.4 

million. This fast-growing, metropolitan area has a tri-service military presence of over 200,000 

active duty personnel and veterans (MVCC, 2016), making our data collection applicable to all 

branches. The primary focus area will be the women 's health clinic with a goal of expanding to 

all primary care clinics. The large number of beneficiaries empaneled to these clinics allows for 

an enlarged number of participants to be affected from expansion of clinician knowledge base 

Procedural Steps 

Approval to initiate project activities was granted through the Institutional Review Board 

(IRB) at Joint Base Lackland Air Force Base. A retrospective chart review, based on BV 

International Classification of Diseases codelO (ICD-10), from January 2017 through March 

2017 was conducted to identify the incidence rate of BV among female patients ages 18-40, and 

to assess if diagnostic and treatment practices coincided with current best evidence. Other 

confounding variables affiliated with BV acquirance (i.e. , contraception use, pregnancy histor y, 

sexually tran smitte d infections, race) were also assessed. Applyin g the Health Belief Model 
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(HBM), a health promotion intervention consisting of supported recommendations, guidelines, 

diagnostic criteria, treatments, and preventative measures were composed. 

Prior to patient counseling, providers and clinic staff were briefed during weekly staff 

meetings on what was to be expected during the implementation of project. Briefing consisted of 

an overview of BV management and how targeted counseling to educate women on self-care 

practices may reduce recurrence of the nuisances associated with BV. Starting Jan 1, 2018, 

women ages 18-40 received counseling during annual wellness exams or acute visits for vaginal 

complaints. Counseling consisted of explaining how and why BV occurs, symptoms associated 

with BV, diagnosis and treatment of BV, and how to reduce risk of acquiring BV. 

Approximately 20% of appointment visit was spent counseling and educating patients. 

Following counseling session, women were provided a health maintenance resource, at the end 

of visit to reiterate what was previously discussed. Refer to Appendix C to review education 

pamphlet. Additionally, education resources were placed in exam rooms and in the waiting area 

of the clinic to facilitate greater access. 

Post-Intervention Analysis 

A retrospective chart review was performed from January through March 2018 to 

assess if individual counseling per provider had an impact on incidence rate of BV. The 

statistical package for the social sciences (SPSS) version 23 was used to input and analyze data. 

In addition to incidence rates, tests included unpaired t-test, chi-squared test, and Levene's test to 

determine equality of variances and means. P< 0.05 was considered statistically significant. 

HIP AA Concerns (IRB) 

During the various phases of project assessment, implementation and re­

evaluation, confidentiality and privacy was maintained. Patients who met inclusion criteria were 
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selected based on ICD 10 code. Patient's health information was confidentially collected from 

electronic health records (EHR), which was secured and password protected. Data could only be 

assessed at the medical treatment facility via use of a common access card (CAC), which is 

necessary to assess any government-owned electronic data systems. For further safeguarded 

measures, information was de-identified and no surveys were administered. The information 

from the records was documented in a manner that subjects cannot be identified, directly or 

through identifiers linked to the subjects. No physical copies of data collection were retained to 

minimize data breach. As a result of protecting health information, there was no Health 

Insurance Portability and Accountability Act of 1996 (HIP AA) concerns throughout the 

development of the project. 

Project Results 

Participants 

A total of 227 female participants met inclusion criteria. The sample population was 

homogenous, consisting of active duty ( 44%) and dependent military beneficiaries (56% ). 

Members of other or unknown race made up the majority of the participants (56%), followed by 

Caucasians (24%), African-Americans (18%), and Asians or Pacific Islanders (2%). Although 

the age groups studied were 18-40, the average age of the participants were 29. Majority of 

women were multiparous, using no known method of contraception, oral contraceptives and 

intrauterine devices (IUDs) were associated with 42% ofBV incidences. Sexually transmitted 

infections (STis) were not a contributing factor to BV. Complete baseline characteristics of 

women are provided in Table 1. 
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Inclusion Criteria 

Between the two study periods (Jan - Mar 2017; Jan-Mar 2018), 227 women were 

diagnosed with BV. The ICD codes used for diagnosis were acute vaginitis, other specified non­

inflammatory disorder of vagina, or other specified bacterial agent as the cause of disease 

classified elsewhere. The most common complaints reported amongst women were vaginal 

discharge and odor. Methods of diagnosis were primarily done via point-of-care or bedside 

testing using microscopy and Amsel's criteria, whereas 25% of women were diagnosed and 

treated based on patient history of symptoms. Metronidazole "Flagyl" therapy alone was the 

dominant form of treatment. There were few mixed infections in which Metronidazole and an 

antifungal agent were prescribed. Full description of the methods of BV management is 

described in Table 2. 

Incidence Rate 

The incidences ofBV did not significantly change between 2017 and 2018. P< 0.05 was 

considered statistically significant. The BV incidence rate were 2.95% in 2017, and respectively 

2.88% in 2018 (P<0.64). However, when looking at BV incidences per provider, there was a 

considerable difference. There were 22.4 cases of BV per one provider in 2017, compared to 

12.8 cases in 2018. This represents a 43% reduction in BV cases per provider. As a result, this 

reduction has opened up approximately 70 additional clinic appointments, thus providing greater 

access to care. 

Discussion 

This study, involving multi-ethnic female military beneficiaries, demonstrated that 

behavioral counseling targeted to at-risk populations was marginally effective in reducing 

incidence of BV. Although current clinic practice was aligned with recommended clinical 
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guidelines, there were few women who were empirically diagnosed and treated for BV. There 

were a small number of participants who had other non-inflammatory vaginal conditions, but 

were incorrectly coded as having BV, and therefore received other forms of treatment therapies. 

Our results were comparable to similar studies. 

Esber et al. (2014) used a transtheoretical model (TTM)-based behavior change approach 

on Zimbabwean women to decrease intravaginal practices (IVP), and subsequently prevent 

bacterial vaginosis. Participants received 15 minute, semi-scripted counseling for 12 weeks. At 

completion, self-reported intravaginal practices declined, however there was no significant 

decline in episodes ofBV. Sivapalasingam et.al, (2014) also utilized group-based behavioral 

counseling in African American women in essence of reducing HIV risks and other vaginal 

infections. Following three-month intervention, self-report IVP declined from 95% to 0%, but 

again no significant changes to vaginal micro biota. Results following the HIV Prevention Trials 

Network, Kasaro et al. (2017) described the impact of targeted counseling on reducing IVP, and 

its effect on BV. During quarterly visits, over 3,000 predominantly African-American 

participants received individualized counseling regarding HIV/STI risk reduction and against 

vaginal hygiene practices. Following 12 months, intravaginal practices did decline over time, 

but still did not have impact on prevalence of BV. 

Another at-risk population for acquiring BV is women who have sex with women 

(WSW). This population tends to participate in activities involving exchange of vaginal fluids 

(i.e., multiple female partners, sharing of sex toys, digital penetration), thus increasing their risk 

of disturbing vaginal ecosystem and developing BV. In a trial conducted by Marrazzo et al., 

(2011), 108 women who reported having sex with women were randomized to receive either 

HEM-based counseling to reduce sharing of vaginal fluid, or general STI education. The 
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intervention proved to have a positive effect on sexual behaviors and activities, however BV was 

still persistent. 

Empowering women to take control of their health by assisting them with modifying 

certain behaviors and offering self-care interventions to prevent BV was the main goal of this 

study. This concept was originally learned from Youngkin et al., (2011), who utilized HEM­

based counseling to encourage women to seek early diagnosis and treatment of BV, following 

use of a home self-screening kit, in efforts of preventing secondary complications. This 

intervention proved to be very effective. All of the women who perceived to have BV, based on 

scoring system used with the self-screening kit, did seek additional medical attention within 10 

days following symptoms, which improved health promotion and secondary disease prevention. 

Lastly, a lifestyle improvement educational intervention was conducted on reproductive­

aged Iranian women. Parsapure et. al., (2016) counseled women on various lifestyle 

modifications, such as adequate nutrition, physical activity, and stress reduction in relation to 

vaginal health and infection prevention. Not only, did the intervention group receive 30 minutes 

of individualized counseling, but also provided a pamphlet, follow-up telephone calls or texts, 

and access to various electronic resources. This intervention proved beneficial in improving 

lifestyle changes that promote optimal vaginal health. In review, all studies demonstrated 

positive effects of behavioral interventions on changing sexual behaviors, improving attitudes, 

and improving lifestyle skills. However, there was little to no effect on minimizing BV, thus 

suggesting that behavioral counseling alone may not be sufficient enough to prevent BV 

occurrence, or that intravaginal practices may not be as big of a culprit as perceived. 



COUNSELING TO PREVENT BACTERIAL VAGINOSIS 33 

Limitations 

Although the authors rigorously attempted to maintain authenticity of this study, there 

were a few limitations noted. Our sample population was small and consisted of a 

predominantly healthier population, and therefore cannot be generalized. BV incidences in our 

population were approximately 3%, compared to an estimated 30% of women in the general 

public whom are affected by BV. This also suggests that BV is not as problematic as once 

thought to be. Due to time constraints, our study only looked at three out of the twelve months 

of the calendar year, so it is possible that more women could be affected by BV and captured in 

our data analysis. Demographics, sexual behaviors, or intravaginal practices could not be 

thoroughly assessed due to being a retrospective study, and women were not personally asked 

these questions. Most of the literature provided 15-20 minutes of counseling at more than one 

clinic visit, whereas women in our study received approximately 3-5 minutes of a single 

individualized counseling session. Furthermore, these women were not directly followed to 

assess if educational intervention was beneficial to them or not. 

Other limitations included the use of incorrect ICD codes to diagnose other disorders of 

the vagina. For example, providers were using code "acute vaginitis" for women who complain 

of vaginal dryness or other irritation, and were treated with premarin cream versus the 

recommended treatment for BV, thus offsetting the results and analysis of the study. The Health 

Belief Model had its own limitations as well. The model does not account for a person's 

attitudes, beliefs, or other individual determinants that dictate a person's acceptance ( or 

avoidance) of a health behavior. It does not account for behaviors that are habitual and may 

impact the decision-making process to accept a recommended action (e.g., use of tampons, 

feminine wipes, smoking). The model also does not account for environmental or economic 
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factors that may prohibit or promote recommended actions. HBM is thought to be more 

descriptive than explanatory, and therefore does not provide a clear strategy of changing health­

related actions. To optimize use of HBM, this model should be integrated with other models that 

account for environmental or other social elements, and promote other strategies for change. 

Organizational Impact 

After analyzing the results of our interventions, team members were able to determine 

their impact on the organization. The ultimate goal for the Military Health System (MHS) is the 

focus on the Quadruple Aim. Project members represent the MHS leadership's commitment to 

delivering value to all they serve and is aligned with the MHS strategic goals: better health and 

better care at a lower cost while improving readiness. The implementation of an evidence-based 

project supports the MHS goals by synthesizing the literature and applying into current practice 

to make improvements. Utilization and familiarization of clinic microscopy provides patient­

centered care by providing rapid diagnostic results, but also saves the MTF healthcare related 

costs as well as increases clinic access. The readiness requirement of the quadruple aim is met 

by ensuring that women are medically ready to deploy with minimal impact on mission 

readiness. Standardization of clinic processes is critical for recommended BV diagnostics in 

addition to treatment to reduce recurrence. 

Future Directions 

Completion of the evidence-based BV project has initiated implications to practice to 

better care for patients. The development of a BV Support Staff Protocol (SSP) is one way the 

clinic can continue to provide quality care while improving access. Ideally, a standard algorithm 

would be created with exclusion criteria. Women not meeting the inclusion criteria would be 

given an appointment with a provider while the other women will be screened by the nurses or 
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medical technicians. Patients can then self-swab and provide the laboratory the sample to 

identify BV. The provider, acting as consultant, can prescribe the recommended therapy and the 

patient can then obtain the medication at pharmacy. By implementing a SSP process, women are 

being screened, diagnosed, and treated without exhausting an already constricted clinic. 

Similarly to the above SSP, women in deployed settings may also benefit from point of 

care testing. BV Blue is a highly accurate and reliable test that rapidly identifies BV. Minimal 

resources are required; women will self-swab and return sample to lab for diagnosis. Women 

can be treated appropriately while minimizing the impact of the mission. One in twenty women 

are evacuated out of theater for a gynecological disorder and implementation of BV rapid testing 

may reduce the frequency of medical evacuations. 

Conclusion 

Bacterial vaginosis remains the most common gynecological infection among women of 

reproductive age with high recurrence rates. If not appropriately diagnosed and treated, women 

may experience long-term complications as well as decreased quality oflife. The recommended 

diagnostic methods have been available for many years without variation. During the course of 

the evidence-based project, clinic microscopy use versus specimens reviewed by the laboratory 

was the primary techniques to diagnose BV. Healthcare providers assigned to a MTF should 

familiarize themselves with their specific clinic and laboratory capabilities, as other diagnostic 

methods are available. Point of care testing can improve access to care by accurately diagnosing 

a patient's symptoms as well as prescribing the recommended therapy to reduce recurrence. 

Patient education on altering behaviors that increase their risk of developing BV in conjunction 

with treatment may also minimize the recurrence of BV. Team members recommend future 
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studies be conducted at larger conununity facilities with varying patient demographics to 

evaluate BV education on incidence rates. 
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Appendix A 

Chart comparison of credible sources used to design patient education document. 

STUDY, Year Discuss Written Ver Gro Individ Struct General Pt 
ions Materia bal up ual ured Informa Specifi 

ls tion C 

Anhang et al. X X X X X 

(2004) 
Alcaide et al. X X X X 

(2017) 
Esber eta!. X X X X X 

(2015) 
Okumus et al. X X X X X X 

(2004) 
Paraspure et X X X X X 

al. (2016) 
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Appendix B 

Literature Search Strategy 
Search Terms: 

Bacterial Vaginosis, Behavioral Intervention, Counseling, lntravaginal Practices 

PowERsearch 
303 citations 

Limitations: 
2006-2018. 

English language, 
peer-reviewed 

journals, women, 

Exclusions: 
Mixed/co-
infections, 

menopause, 
pregnancy, expert 

review, males, 
pediatrics 

CINAHL 
16 citations 

PubMed 
24 citations 

403 Articles obtained 

385 titles/abstract 
review e::$ 

18 articles full text 
~ review 

6 Articles obtained 
for literature 
svnthesis 

Embase 
60 citations 

18 duplicates 
removed 

367 articles removed 

12 articles removed 
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AppendixC 
Patient Education Handout 
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Table 1 
Basic Characteristics of Participants 

Variables Jan-Mar 2017 Jan-Mar 2018 
(N ~ 112) (N ~ 115) 

Mean Age 29.0±6.5 28.9±5.9 
Status(%) 
Active Dutv 46% 43% 
Dependents 54% 57% 
Retiree <1% <1% 
Race(%) 
Other/Unknown 60% 52% 
African American 21% 14% 
Caucasian 18% 30% 
Asian/Pacific Islander 1% 4% 
Gravida 
GO 39% 35% 
Gl 15% 26% 
>Gl 46% 39% 
Contraceptive Type (%) 

No method 26% 21% 
Oral Contraceptive Pill ( OCP) 21% 20% 
Intrauterine Device (IUD) 19% 23% 
Condoms 7% 6% 
Implant 7% 8% 
Patch 4% 2% 
Tubal Ligation 4% 3% 
Partner Vasectomy 8% 3% 
NuvaRing 2% 3% 
Sexually Transmitted 
Infection 
None 91% 95% 
Chlamydia 4% 3% 
Other 5% 2% 
Incidence Rate 2.95% 2.88% 
(P<0.64) 
Incidence rate/orovider 22.4 12.8 
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Table 2 

Current Clinic Management of BV 

Management Methods Jan-Mar 2017 Jan-Mar 2018 
(N ~ 112) (N ~ 115) 

Diagnostic(%) 
Point-of-care-test (POCT) 79% 67% 
Symptoms 21% 29% 
Laboratory <1% 3% 
Deferred Exam <1% <1% 
Treatment (%) 

Metronidazole 61% 65% 
Clindamycin 3% 4% 
Metronidazole + Antifungal 23% 10% 
Clindamycin + Antifungal 2% 2% 
Other treatment unrelated to 4% 14% 
BV 
Counseling/ No medical 6% 5% 
treatment 
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Recognizing and Reporting Unanlk:lpatad Problems Involving Risks to Sub)eds or others In Biomedical Research (ID: 14777) 08/24115 

Conflicts of Interest in Research Involving Human Subjects (ID: 488) 08/24/15 
Avoiding Group Harms - U.S. Research Perapec:ti'llls (ID: 14080) 08/24/15 

Office of the Under Secretary of Defense (Peraonnel and Raedlneaa) (ID: 912) 08/24115 
Modula for Non-DoD Penonnel Conducting Research Involving Human Subjacts Supported bytha DoD (ID: 16769) 08/24/15 
Vulnerable SUbjeds - R8988l'Ch Involving Prisoners (ID: 8) 08/24115 

For this R9port to be valld, the leamer ldenllll9d above must h8'111 had • valld afflllallon w1th the CITI Program subscrtblng Institution 
ldanlllled above or have bean • paid lndapendant Leamer, 

CfflPn,gram 
Emall: cltllUPQQrt@mlaml odu 
Phone: 305-243-7970 
Web: httpa·/lwww citiorggram qg 
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COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI PROGRAM) 
COURSEWORK REQUIREMENTS REPORT• 

54 

• NOTE: Scores on this Requlremanta Report reflect quiz completions at Iha Hme all requirements for the course -re met. See list below for details. 
See separate Transcript Report for mora racant quiz"""""'• lndudlng those on optlonel (11Upplamental) CDUnl& alamanta. 

• Name: 
• Email: 
• Institution Afftllatlon: 
• Institution Unit: 
• Pho.,.: 

llallcke John10n (ID: 4988827) 
tialicka.johnaon@uauhs.edu 
Unifonnad Services Uniwn,tty ofl118 HaaKh Scianoas (ID: 395) 
GSN 
301-295-0000 

• Curriculum Graup: OUSD P&R Human Research (Cum,nl) 
• Coune I.Nmar Graup: Biomedical lnvastigaton, and Reaaerch Study Team 
• Stag■: stage 1 • Blomadlcel lnvaallgatora 

• RaportlD: 

• Compl■tlon Date: 
• Expiration Data: 
• Minimum Pneing: 
• Rllporllld Sc:or■•: 

169TT476 

08/23/2015 
08/22/2018 

80 
98 

REQUIRED AND ELECTIVE MODULES ONLY DATE COMPLETED 
Raoords•Basad R .. arch (ID: 5) 08/21/15 
Vulnerable SUb]ac:111 • Raeeerch lnvolvtng Children (ID: 9) 08/21/15 
Vulnerable SUbjec:111 • Research Involving Pregnant Women, Human Fatuaea, and Neonates {ID: 10) 08/21/15 
FDA-Regulated Research (ID: 12) 08/21/15 
Baalc lnslltudonal Review Board (IRB) Reguladons and Ravi- Procasa (ID: 2) 08/22/15 
Informed Consent (ID: 3) 08/22/15 
History and Ethics of Human Subjects Research (ID: 498) 08/22/15 
Social and Behavioral Raeaarch (SBR) for Blomadlcel Reaearchan, (ID: 4) 08/22/15 
Genetic Research in Human Populations (ID: 6) 08/23115 
Populations in Research Requiring Additional Considerations and/or Protections (ID: 18880) 08/23115 
Raoognlzlng and Raportlng Unantldpated Problems lnvolvtng Rlakll to Subjacta or Othen, In Blomadlcel Raaearch (ID: 147TT) 08/23115 
Conflicts of Interest in Research Involving Human Subjects (ID: 488) 08/23115 
A-.oiding Grcup Hanns - U.S. Research Perspacli\19& (ID: 14080) 08/23115 
Office orthe Under Saa-etary or Defense (Personnel and Raadlneea) (ID: 912) 08/23115 
Module for Non-DoD Petwnnel Conducting Research Involving Human Subjects Supported by the DoD {ID: 16769) 08/23115 
Cultural Compatanca in Research (ID: 15188) 08/23115 

For this Rllport to ba valid, the l•am•r Identified above must hav■ hacl • valid afflllatlon with the CITI Program subscrib ing Institution 
ldanllll■d above or hav■ bNn • paid lndep■nd■nt L•mer. 

Cl11Pragram 
Email: cn11upp0rl@mlornl edu 
Phone: 30!'>-243-7970 
Web: httpe·UWWW dtlpmgcam om 
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USUHS FORM 3202N 
DANIEL K. INOUYE GRADUATE SCHOOL OF NURSING 
EVIDENCE-BASED PRACTICE/PERFORMANCE IMPROVEMENT PROPOSAL 

Project Number:_ -~I ~D~lp~\ _q~3~: ~4~{~(} -
VPR Date Stamo 

Prnject Title: Best Practices to Managing Vaglnitis 

Attach the Abstract for the proposal, including the following sections: Site Location of the Project, Title, Authors, Background or 
Problem/Issue, Clinical Question/Purpose, Project Design, Anticipated Organizational ImpacVImplications for Practice and also 
'include the Pro osed Timeline. Sin le space the abstract and use Times New Roman font, size 12. 

7. Is this proposal related to an _active research project of the Chair/Senior Mentor identified in Section B? OYes ~No 
If yes, complete below; if no, proceed io Part 8. 
Project Number: · 
Project Title: 

Project Start Date: Pro·ect End Date: 

8. Anticipated period of performance: Project Start Date: Mav 2017 Project End Date: Mav 2018 

lo light of the above signatures, the project is approved. 

USUHS Vice President for Research 

USUHS Form 3202N (VPR) - Revised Sep 2015 vl.2 
Previous versions are obsolete 

I ~ <:J - : \ I •( 
I \ ~ ,--\-" ' 0 r - --'- f'_-=.).c,,''"-'--'-.,i,---'-/') __ --1 

(Signanml and Date) Dean, DK! Graduate School of Nursing (Signatlire and Date) 

Date 
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PROCESSING OF PROFESSIONAL MEDICAL RESEARCH/TECHNICAL PUBLICATIONS/PRESENTATIONS 

1. TO: CLINICAL RESEARCH 12. FROM: (Autho(s Name, Rank, Grade, Office Symbol) 

Johnson, T iali cka, Capt 59 MDW / SGVT 

13. GMEJGHSE STUDENT: 14. PROTOCOL NUMBER: 

0 YES i:gj NO FWH20170 1JON 

5. PROTOCOL TITLE: (NOTE: For each new release of medical research or technical information as a publication/presentation, a new 59 MOW Form 3039 
must be submitted for review and approval.) 

Ta rgeted Cou nselin g to Reduce Incidence o f Bacte rial Vaginosis 

6. TITLE OF MATERIAL TO BE PUBLISHED OR PRESENTED: 

Targeted Co un selin g to Reduce In c id ence of Bacterial Vaginosis 

7. FUNDING RECEIVED FOR THIS STUDY? i:gj YES O NO FUNDING SOURCE :U SU 

8. DO YOU NEED FUNDING SUPPORT FOR PUBLICATION PURPOSES: DY ES i:gj NO 

9. IS THIS MATERIAL CLASSIF IED? 0 YES i:gj NO 

10. IS THIS MATERIAL SUBJECT TO ANY LEGAL RESTRICTIONS FOR PUBLICATION OR PRESENTATION THROUGH A COLLABORATIVE RESEARCH 
AND DEVELOPMENT AGREEMENT (CRADA), MATERIAL TRANSFER AGREEMENT (MTA), INTELLECTUAL PROPERTY RIGHTS AGREEMENT ETC.? 

D YES i:gj NO NOTE: If the answer is YES then attach a copy of the Agreement to the Publications/Presentations Request Form. 

11. MATERIAL IS FOR: i:gj DOMESTIC RELEASE O FOREIGN RELEASE 

CHECK APPROPRIATE BOX OR BOXES FOR APPROVAL WITH THIS REQUEST . ATTACH COPY OF MATERIAL TO BE PUBLISHED/PRESENTED . 

D 11 a. PUBLICATION/JOURNAL (List intended publication/journa l.) 

i:gj 11 b. PUBLISHED ABSTRACT (List intended journa l.) 

USU Research Week 2018 , M ay 14-1 8, Bethesda , MD 

i:gj 11 c. POSTER (To be demonstrated at meeting: name of meeting, city, state, and date of meeting.) 

USU R esearch Week 20 18, May 14-18, Bethesda, MD 

D 11d. PLATFORM PRESENTATION (At civilian institutions: name of meeting, state, and date of meting.) 

D 11e. OTHER (Describe: name of meeting, city, state, and date of meeting.) 

12. HAVE YOUR ATTACHED RESEARCH/TECHNICAL MATERIALS BEEN PREVIOUSLY APPROVED TO BE PUBLISHED/PRESENTED? 

DY ES i:gi NO ASSIGNED FILE# DATE 

13. EXPECTED DATE WHEN YOU WILL NEED THE CRD TO SUBMIT YOUR CLEARED PRESENTATION/PUBLICATION TO DTIC 
NOTE: All publications/presentations are required to be placed in the Defense Technica l Information Center (DTIC). 

DATE 

Ap ril 30, 20 18 

14. 59 MOW PRIMARY POINT OF CONTACT (Last Name, First Name. M.I.. email) 115. DUTY PHONEJPAGER NUMBER 

Kitt elson , Brian, D , brian.d.kitte lson .mil @ mail.m il 292 -6893 

16. AUTHORSHIP AND CO-AUTHOR(S) List in the order they will appear in the manuscript. 

LAST NAME FIRST NAME AND M.I. GRADE/RANK SQUADRON/GROUP/OF FICE SYMBOL INSTITUTION (If not 59 Mowi 

a. Primary/Corresponding Author 

Battle -Stallworth , M . Maj 59M DW /SGVT 

b. Johnson , T. Capt 59MDW / SGVT 

c. 

d. 

e. 

17. IS A 502 ISG/JAC ETHICS REVIEW REQUIRED (JER DOD 5500.07-R)? DYES i:gj NO 

I CERTIFY ANY HUMAN OR ANIMAL RESEARCH RELATED STUDIES WERE APPROVED AND PERFORMED IN STRICT ACCORDANCE WITH 32 CFR 
219, AFMAN 40-401_ IP, A ND 59 MDWI 41-108. I HAVE READ THE FINAL VERSION OF THE ATTACHED MATERIAL AND CERTIFY THAT IT IS AN 
ACCURATE MANUSCRIPT FOR PUBLICATION AND/OR PRESENTATION. 

18. AUTHOR'S PRINTED NAME. RANK, GRADE 
Johnson , T. Capt/0- 3 

21. APPROVING AUTHORITY'S PRINTED NAME, RANK, TIT LE 

Brian D. Kitte ls on , Lt Col, Di rector DNP Phase II Sit e 

59 MDW FORM 3039 20170612 
Prescribed by 59 MDWI 41-108 

PREVIOUS EDITIO

20. DATE 
April 04 , 20 I 8 

23. DATE 

Ap ri l 04, 2018 

Page 2 of 3 Pages 
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59th Medical Wing (59th MDW) 
Institutional Review Board (IRB) 

59th Clinical Research Division/SGVUS /(210) 292-7143 
2200 Bergquist Dr, Bldg 4430, Lackland AFB, TX 78236-5300 

17 August 2017 

FlNAL DETERMINATION - NOT RESEARCH 

Determination Date: 17 Aug 201 7 

Project Lead: Maj Monique Battle-Stallworth/SGVT 

Reference Number: FWH20170110N 

Project Title: Targeted counseling in females aged 18-30 to minimize risk of vaginal infections 

You may begin your project , as you would any other clinical or operational activity, with the approval and 
sponsorship of your leadership. 

Your activity was determined on 17 Aug 2017 to be considered not research as defined by DoD regulation 32 CFR 
219 and FDA regulation 21 CFR 56. Continued !RB oversight for this activity is not required. The proposed 
activity is not funded by DHHS/DoD as research; is not a systematic investigation to test a hypothesis and permit 
conclusions to be drawn; is not designed to develop or contribute to generalizable knowledge; and the purpose is not 
to investigate the safety or effectiveness of a drug, medical device or biologic. 

Since the !RB does not have regulatory oversight for your study , it is the investigator's responsibility to validate the 
study's scientific merit and research design and to ensure the conduct of the study is upheld by the highest ethical 
standards, as required by the Wing. Should you require assistance in reviewing the scientific merit and research 
design of your study, please contact the Protocol Office. Protection of subjects' rights safety and welfare and 
responsibility for protecting PHI/PII and research data now fall on the investig ator and their commander. 

In accord with DoDI 6000.08 any intramural funding of this study as research or as a clinical invest igation may 
continue to be received or sought regardless of this !RB determination. 

Your study has received a one-time research determination . If the goals and/or activities ofth e project change during 
the course of the project, or if n ew activ ities are proposed that would constitute human subjects research , re-contact 
the Protocol Office, so that a regulatory expert may determine whether or not the revised plan involv es human 
subject research activities. 

Ltr- 23 v0114 

Ear l Grant, Jr. , PhD 
Designated Exempt Reviewer 

57 



COUNSELING TO PREVENT BACTERIAL VAGINOSIS 

Appe11dix'Ji Daniel K. Inouye Graduate School of Nursing 
DNP Project Completion Verific ation Form 

DOCTOR OF NURSING PRACTICE PROJECT 
Completion Verification Form 

The DNP Project titled: Targeted Counseling to Prevent Occurrence of Bacterial Vaginosis was 
completed at Wilford Hall Ambulatory Surgical Center at JBSA Lackland AFB, San Antonio, TX by 
the following student(s): 

(type student name) (signature ) (date) 

Monique N. Battle-Stallworth,,.

Tialicka B. Johnson 

30 April 20 I 8 

30 April 20 18 

The DNP Practice Project Team ver ifies that the following components of the DNP project, accomplished 
by the above students, is of sufficient rigor and demonstrates doctoral level scholarship to meet the 
requirements for USUHS GSN graduation: 

• Presentation ofDNP project to the leader ship/stakeholders at the Phase II Site, 
• Abstract/Impact Statement (Appendix F), and 

• DNP Project written report . 

Verified by: 
(type nam e) 

Lt Col Jennifer Korkosz 

Col Candy Wi lson 

N/A 

Lt Col Brian Kittel son 

(signature) 

 
(date) 

2 May 2018 Senior Mentor 

2/n{l,3 ,;;hlf Team Mentor 

N/A Team Mentor 

2 May 2018 Team Mentor 
& Phase II Site Director 

For RNA Stude llts only - add the following additional signatur e for fin al verification of p roject completion: 

RNA Project Director (type name) (Signature) (Date) 
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