Background
Genital herpes, caused by one of the two herpes simplex virus (HSV) subtypes (HSV-1 or HSV-2), is one of the most prevalent sexually-transmitted infections (STIs) in the United States.1 HSV-2 infection is generally associated with genital herpes;   HSV-1 more commonly causes  oral disease but can also cause genital infection. Recent studies have shown that HSV-1 is associated with an increasing proportion of incident genital herpes cases in developed countries.2-6 For example,  Roberts and colleagues, reported that HSV-1 accounted for 31percent of genital isolates in 1993, while in 2001, it accounted for 78 percent of all genital isolates in a retrospective chart review at one university student health center in the Midwest of the United States.7 Similarly, one study set in Australia found that HSV-1 accounted for 16 percent of all genital infections in 1980 compared to 40 percent in 2003  (p<0.00001 accounting for the difference in case mix over time).8 Genital herpes can cause considerable acute and chronic morbidity to those infected. The first clinical episode or primary genital HSV infection is usually the most severe with occurrence of multiple bilateral painful genital lesions. Subsequent recurrent symptoms are common, but usually these episodes are of shorter duration and of less severity compared to the first clinical episode.9 Genital HSV infections have a spectrum of clinical presentations depending on whether the infection is primary, non-primary, or recurrent.9  The Centers for Disease and Control Prevention a classification of clinical manifestation associated with each type of genital herpes infection (summarized in Figure 1).10 Based on analysis of NHANES survey data, 20 percent of individuals with HSV-2 positivity have a truly asymptomatic infection.11,12 In the remaining 80 percent that do have symptoms, approximately 19 percent are recognized and diagnosed with genital herpes.11,12 

Prevalence
In order to monitor prevalence, the Centers for Disease Control and Prevention (CDC) have monitored the seroprevalence of both subtypes in persons aged 14 to 49 years via the National Health and Nutrition Examination Survey (NHANES). The most recent estimate of HSV-1 sero-prevalence in the United States was 54 percent in 2005-2010, but the prevalence of genital herpes due to HSV-1 alone is uncertain given HSV-1 sero-positivity can signify an oral infection only, genital infection only, or both.11 According to the survey data, there have been significant declines in the HSV-1 sero-prevalence among the 14 to 19 year old cohorts over the past few decades [45.7% with 95%CI (42.0,49.7) in 1988-1994 to 39.0% with 95% CI (36.8,41.3)] in 1999-2004 to 30.1%(27.3,30.8) in 2005-2010) .1,11 As noted previously, in the last two decades a higher proportion of genital herpes cases are being attributed to HSV-1 alone. 7,8,11 A decline in orally transmitted HSV-1 in childhood is one potential theory for the increase in incident genital herpes due to HSV-1 in sexually active adults and adolescents. 
The most recent HSV-2 sero-prevalence estimate in the United States was 16 percent according to the NHANES 2005-2010 survey; rates varied by geographic region, age, gender, race and ethnicity.1 In the same NHANES survey period, sero-prevalence of HSV-2 was shown to increase with age with the lowest prevalence being people aged 14 to 19 years (1.4%) and the highest prevalence being people aged 40 to 49 years (26.1%).1 Women have a higher estimated prevalence than men (20.9% vs. 11.5%) and non-Hispanic blacks have the highest estimated sero-prevalence of HSV-2 infection at 39.2 percent with non-Hispanic whites at 12.3 percent.11 The NHANES report found 81 percent of  people who were positive for HSV-2 were undiagnosed and reported no history of signs or symptoms of herpes disease.1 Other studies have documented the fact that many people who are seropositive for HSV-2 do not have previously recognized signs or symptoms of genital herpes. For example, in a cohort of HSV-seronegative women 18-30 years of age in a trial for a herpes vaccine, 74 percent of women who seroconverted to HSV-1 positive and 63 percent who seroconverted to HSV-2 on subsequent testing reported signs and symptoms of herpes disease.12 Participants were initially tested with HerpesSelect glycoprotein-based test and those who tested positive were re-tested with Western blot, as the glycoprotein-based test has a concerning high false positive rate.
HSV infection in pregnant women is a particular concern due to the potential risk of transmission from mother to infant (i.e., vertical transmission); HSV infection in infants is associated with significant morbidity. When examining the NHANES data from 1988-2004 for pregnant women, 22 percent of pregnant women were HSV-2 seropositive, 63 percent HSV-1 seropositive, and 13 percent were co-infected with both.15,17 The neonatal HSV infection incidence rate in the United States ranges from 1 in every 3,200 live births to 1 in every 10,000 live births rates vary by insurance status, race, gender, and geographic region.18,19,20,21 As the incidence of HSV-2 sero-prevalence has increased, the incidence of neonatal herpes is expected to rise.11
Natural History
In adults and adolescents, genital herpes transmission and acquisition occurs mostly through genital-to-genital or oro-genital contact.21 The virus establishes latency in the sacral ganglia, resulting in reactivations in the region. Initial infections with HSV-1 and/or HSV-2 occur through inoculation of the virus onto the keratinized epithelium or mucosa of the skin with an incubation period of the genital HSV infection of 1 to 10 days. Prior studies show that among people who are seropositive for HSV-2, 20 percent of individuals seropositive for HSV-2 reported no signs or symptoms of  genital herpes, 60 percent had non-specific signs (e.g. small fissures, localized erythema) not recognized as genital herpes, and 19 percent of individuals reported a first clinical episode accompanied by significant signs and symptoms, including bilateral vesicles with regional lymphadenopathy, fever, headache, malaise, among other symptoms.20,21 Recurrences vary widely in duration, but if left untreated, an episode usually lasts 7-10 days.20,21,22 According to one prospective cohort study (N= 457), adults who were identified as being seropositive for HSV-2 but who did not have clinical signs or symptoms of genital herpes , 89 percent had at least one recurrence (e.g., recognized outbreak of symptoms) during the first year of follow-up and 38 percent had 6 or more recurrent symptomatic episodes in the same time span.23 
Most studies suggest that the natural of genital herpes attributed to HSV-1 differs from HSV-2; in general, HSV-1 is less likely to cause frequent recurrences over time compared with HSV-2. For example, based on the analysis of results from a nationwide study in the United States involving participants with recurrent genital herpes 50 percent of people with HSV-1 genital infection  had a recurrence within the first year compared with 89 percent of people who were infected with HSV-2.24 
Pregnancy and Neonatal HSV infection
Vertical transmission of HSV from mother to fetus occurs by direct contact with virus in the genital tract during birth. The result of a neonatal HSV infection varies, ranging from mucous membrane infection to encephalitis to disseminated disease. In a randomized controlled trial (RCT) evaluating the efficacy of acyclovir versus placebo for reducing HSV viral shedding and cesarean delivery, 14 percent of untreated women with known genital herpes had genital lesions at delivery.25  In one prospective cohort study enrolling pregnant women (N= 40,023), 177 women were found to be seropositive for HSV during pregnancy. Fifteen percent of these women had primary infection (N=26 of 177; 3 due to HSV-1 and 23 due to HSV-2) and 85 percent had recurrent infection (N= 151 of 177; 1 due to HSV-1 and 150 due to HSV-2) having a recurrent infection. This study also found that neonatal transmission was highest in women who are seronegative at baseline, signifying that primary genital infection during pregnancy leads to a higher risk of vertical transmission than  recurrent infection; women who had primary infection with HSV-1 had a higher vertical transmission rate than women who had primary infection due to HSV-2 [OR 16.5 (95% CI: 4.1 to 65)].16  According to studies performed by the National Institute of Allergy and Infectious Diseases Collaborative Antiviral Study Group on infant HSV infections, an estimated 40 percent of infants developed skin, eye, or mucous membrane infection, approximately 30 percent of infants developed encephalitic HSV infection, and 25 percent of cases resulted in disseminated disease.27 The ensuing morbidity includes neurodevelopmental disability and possible death.
Figure 1. Clinical Categories of Genital HSV Infection10 
	Category 
	Definition 
	Clinical Manifestations 

	Primary genital HSV infection 
	Newly acquired genital HSV infection (either HSV-1 or HSV-2); no serum antibody is present when symptoms appear 
	Painful genital ulcers or vesicular lesions, potentially associated with dysuria, fever, tender local inguinal lymphadenopathy, and headache; occasionally subclinical or entirely asymptomatic 

	Non-Primary genital HSV infection 
	Newly acquired genital infection with HSV-2 (or HSV-1) in an individual previously seropositive to the other subtype. Type-specific antibody to one subtype is initially present while antibody to the new infection may take weeks or months to appear 
	In general, manifestations tend to be milder than those of primary infection (e.g., fewer lesions and less systemic symptoms) 

	Recurrent genital HSV infection 
	Reactivation of genital HSV in which the HSV type recovered from a lesion is the same type as antibodies in the serum; can be the first clinical episode in people with prior asymptomatic (or unrecognized) genital HSV infection 
	Ulcerative or vesicular lesions sometimes associated with a prodrome of local itching, tingling, or pain; usually milder and shorter in duration than primary infection 

	Asymptomatic genital HSV infection 
	Genital HSV infection in which serum antibody is present, but there is no known history of clinical outbreaks 
	None or potentially mild or “unrecognized” symptoms previously attributed to another cause 


HSV: herpes simplex virus.  
Social History of Genital Herpes
The act of “diagnosing” a patient with a disease creates expectations for the patient to suffer physically and emotionally. In reference to STI, and genital herpes specifically, patients not only deal with the disease symptoms, but societal beliefs toward STI contribute to the burden of disease. Throughout history, STIs have been associated with female prostitution and deviant immoral behavior, resulting in the infected person being stigmatized and stereotyped.28 Categorical labeling in medicine and society in general is a tool used by humans to decipher the complexity of the surroundings humans wrestle to perceive. Labeling brings benefits to society by providing a structure of the environment, but it can bring along unwanted problems such as stigma, marginalization, and psychological effects.28 According to East and colleagues, stigma, an attribute considered to be profoundly defaming, isolates the bearer from the rest of society, resulting in feelings of inadequacy, shame, and discrimination.29 Such attribute results in unnecessary suffering, potentially causing a person to reject symptoms, delay or refuse treatment, and refrain from their normal daily activities.29 More often than not, when an individual cannot perform an activity due to his or her condition, society blames the person as the problem rather than viewing the condition as the problem. In the context of sexually-transmitted infections, historically, a diagnosis with such infection brought on labels of sexually promiscuity and social deviancy with ensuing discrimination in the form of anger, blame, exclusion, or even violence.29 In the 1930s, early research focusing on cognitive effects of labeling began with Benjamin Whorf's linguistic relativity hypothesis, which stated that words we use to describe what we see determine what we see.28 From the very nature of infection acquisition, a genital herpes diagnosis has a substantial history of societal reproach and ensuing psychological trauma.29
Historically, studies focusing on mental health and psychosocial issues related to disease have been lacking. The increased emphasis on the provision of mental health treatment to the U.S. population, granted by the Affordable Care Act in 2010, is intended to provide de-stigmatization of such issues. In turn, today the issue of psychosocial effects from diagnosing a patient with a certain condition must be analyzed.
Given the natural history of genital herpes, the physical and psychological consequences are life-long. The stigma of the herpes virus may be worse than the physical symptoms themselves, as it affects social life, dating, and psychological health.29 The majority of the studies focusing on genital herpes have focused on the clinical manifestations and natural history of the disease, but the extent of the psychosocial outcomes from being diagnosed with genital herpes is uncertain. In 2011, Ross and colleagues published a systematic review of the short and long-term psychosocial effects resulting from serological diagnosis of HSV-2 in participants without recognized history of genital herpes.31 The authors included prospective cohort studies and a qualitative study wherein participants underwent HSV-2 serological testing as part of the study procedures or a past HSV-2 serological test, and at least one post-test psychosocial assessment.31 Included studies enrolled  range of populations from various settings (e.g.,  pregnant women, non-pregnant women, and men from STD clinics, university campus health, genitourinary medicine clinic, hospital outpatient clinics, and an urban HMO). All participants underwent serologic testing with any of the following methods: HSV western blot, HerpeSelect, Gull/Meridian gG Enzyme Immunoassay, HerpeSelect 2, or HSV-2 antibody testing. The short-term and long-term psychosocial outcomes were measured by semi-structured interview (1 study) and validated scale and questionnaires (7 studies) with a range of follow-up from no follow-up to follow-up at 6 months. The scales and questionnaires include the Center for Epidemiological Studies of Depression scale (CES-D), General Health Questionnaire (GHQ-30 and GHQ-12), profile of mood state brief (POMS), Rand Mental Health Inventory (MHI-5), Coopersmith self-esteem inventory, brief symptom inventory (BSI) subscales, state anxiety index, Hospital Anxiety & Depression Scale (HADS), health belief model subscales, multidimensional sexual self-concept questionnaire, herpes-related quality of life scale, ASHA genital herpes perception, acceptance and acceptability of testing. The review concluded that serological diagnosis of HSV-2 did not result in lasting psychosocial adverse sequelae. The studies did not result in persistent mental health problems such as anxiety, depression, or distress, or persistent changes in sexual attitude. In addition, the anticipation of HSV-2 diagnosis was severe, but after diagnosis, patients viewed it as less severe.  Most (220 out of 223 participants in the study) people interested in HSV-2 testing did not regret being tested.31
Current Clinical Practice
Currently, the United States Preventive Services Task Force (USPSTF) recommend against routine serological screening for HSV in asymptomatic adults, adolescents, and pregnant women.32 Part of the concerns for not recommending serological testing for HSV-1 or HSV-2 in individuals without a history of genital herpes is that the genital herpes diagnosis may lead to negative psychosocial sequelae due to labeling, disease stigma, or coping with disease. 
Purpose
The present systematic review focuses on the psychosocial effects resulting from first genital herpes diagnosis whether diagnosed serologically or clinically. As mentioned previously, there is definite psychosocial effects related to a diagnosis of genital herpes, but the issue of magnitude of harm and whether effects differ among groups of people is still in question. The heterogeneity among the United States population in historical trauma, mental health, coping strategies, support systems, and perception of disease stigma may contribute to such issue.  Another reason may be the presence, or lack thereof, of a construct of labeling or psychological states post-diagnosis and thus, one of the goals of this systematic review is to examine the presence of a labeling construct in the literature. Determining the ramifications of labeling an individual with genital herpes, through a systematic literature review, is an important component in developing a better understanding of the psychology of disease and improving patient care. Thus, the aims of this systematic review are to determine the short-term and long-term psychosocial outcomes in adults and adolescents receiving a new genital herpes diagnosis. We are not expecting labeling will lead to mental health pathology; thus, our focus is to examine outcomes mainly associated with distress, such as losing sleep, having intrusive thoughts or suffering relationship problems.   
Methods                                                                                                                                                      
As seen in Table A, this systematic review seeks to examine the psychological reactions of patients without a previous history of genital herpes to a new diagnosis of genital herpes. Such psychological reactions encompass herpes-related quality of life, psychological adjustment, coping and seeking counseling, mental health (psychotic disorders such as but not limited to anxiety, depression, hypochondriasis, personality disorders, mania), and sexual quality of life. The review will exclude populations with HIV and other comorbidities given that these conditions have their own psychosocial outcomes to prevent confounding of results. Excluded outcomes include cost-effectiveness analysis and HSV-related outcomes not associated with psychosocial outcomes. The populations of included studies will be addressed for the applicability of the evidence to populations commonly seen in primary care outpatient, hospital, and college campus settings. The studies were limited to 1996 to present because 1996 was the first USPSTF recommendation for genital herpes screening given the new development of serological testing; we expect that most studies that describe the psychosocial harms of HSV diagnosis using serologic tests will have been published after this time. 
	Table A. Inclusion & Exclusion Criteria

	 
	Inclusion 
	Exclusion 

	Population 
	More than 50% of the study population are the following:
>Asymptomatic and/or symptomatic adults & adolescents (13 years old or older) with recent (<3 months) genital herpes diagnosis (genital lesions on physical exam and/or positive HSV-2 serology)
>Asymptomatic pregnant women HSV-2+ adults & adolescents with no prior history of genital herpes
	*Persons previously diagnosed with genital herpes with 1 or more recurrences
*Neonates
*Children (12 years old or younger)
*Persons with HIV or other immunosuppressive disorders

	Intervention
	· Western blot 
· ELISA
· HSV-2 antibody test
· Enzyme Immunoassay 
· Clinical exam 
	 Serologic tests for HSV-2 that are not commercially available or FDA-approved

	Comparator 
	· Persons with genital herpes versus persons without genital herpes 
· Adults & adolescents before and after diagnosis 
	 None

	Outcomes 
	· Any psychosocial outcome
· Herpes-related QOL 
· Psychological Adjustment 
· Mental Health (Psychotic Disorders such as Anxiety, Depression, Hypochondriasis, Personality Disorders, Mania) 
· Sexual Satisfaction 
· Recurrent Herpes Quality of Life (RHQL)
 
	· Cost-effectiveness or cost-related Outcomes 
· HSV-related outcomes isolated from psychosocial outcomes
· Medication-induced psychosocial outcome
· Psychosocial outcome secondary to herpes complication


	Time Allowed For Outcomes to Appear 
	First psychosocial examination within 3 months of diagnosis, follow-up unlimited
	First psychosocial examination after 3 months of diagnosis

	Previous Time which will search for literature 
	>1996
	<1996

	Study Designs 
	· Randomized controlled trials
· Good-quality, systematic reviews published within 10 years; bridge searches will be performed to identify trials or observational studies
· Prospective Cohort 
· Qualitative Studies 
· Case-Control 
· Cross-Sectional
	 All other designs

	Settings 
	· Primary care outpatient clinics 
· Specialty clinics (STD clinics, Genitourinary clinics, Academic Research Center clinics) 
· Hospitals 
· Health Maintenance Organization
· College campuses 
	 All other settings

	Language
	English
	Languages other than English

	Country
	Any country
	None



Search Strategy
Electronic databases were searched from January 1, 1996 to April 10, 2015. The databases included Pubmed/Medline, PsycINFO, Web of Science, EMBASE (Ovid), Sociology Abstracts, CINAHL Plus and the Cochrane Library. Search terms used were numerous and extensive, as detailed in Appendix A. To identify unpublished studies, Clinicaltrials.gov was used. In addition, I examined the included studies for other studies that may have met the inclusion criteria, but were not caught by the database search. This strategy did not yield additional data to include in the systematic review.      
Approach to Article Selection 
All titles and abstracts identified in the database searches were reviewed by one author for relevance to the question and inclusion/exclusion criteria for this review.  All full-texts of included abstracts were again reviewed for eligibility. 
Approach to Data Abstraction and Quality Assessment 
I abstracted relevant data from each included study related to the following characteristics: setting (country and healthcare setting); characteristics of participants (number of participants, age, gender, herpes history, comorbidities); methods (study design, subject selection criteria); and type of serological testing or method of HSV diagnosis. Included outcomes were the following: testing acceptance and psychosocial outcomes listed in Table A above. Data extraction was done by one author and verified for accuracy and completeness by the same author. Methodological study quality was assessed using guidance from the United States Preventive Services Task Force based on criteria designed to assess the quality of non-randomized studies including case–control and cohort studies, as shown in Table B.31,32
Studies were considered of good quality if they addressed a population without the outcome of interest at the beginning of the study, and they had reliable outcome measures, blinded assessment, low attrition, adjustment for potential confounders, and no other important threats to internal validity. Studies were downgraded to fair if they were unable to meet the majority of good-quality criteria. Poor-quality studies had multiple threats to internal validity and were excluded from the review. 
Certainty of Evidence
I assessed the strength of evidence  (“good,” “fair,” “poor”) based on methods developed by the USPSTF including number, quality, and size of studies; consistency of results among studies; and directness of evidence.31,32 Meta-analysis was not attempted given the methodological shortcomings in the studies and differences in study design, interventions, populations, and outcome measures.

	Table B: Quality Assessment of Individual Studies

	Internal Validity/Risk of Bias Criteria
	· Initial assembly of comparable groups
· Consideration of potential confounders with either restriction or measurement for adjustment in the analysis?
· Maintenance of comparable groups 
· Attrition, cross-overs, adherence, contamination?
· Important differential loss to follow-up or overall high loss to follow-up 
· Measurements: 
· Equal, reliable, and valid? Masking of measurements?
· Clear definition of interventions 
· All important outcomes considered 
· Analysis
· Adjustment for potential confounders

	

	Generalizability/External Validity Criteria
	· Study population: degree of representativeness of patients seeking care
· Demographics
· Co-Morbidities
· Special inclusion/exclusion Criteria
· Refusal Rate
· Adherence
· Source/Intensity Recruitment
· Situation: degree to which clinical experience in the study is likely to be reproduced
· Providers: degree to which the providers in the study have the skills and expertise likely available in general settings




	Table C- Strength of Evidence

	Strength of Evidence Criteria
	1. Do the studies have the appropriate research design to answer the key question? 
2. To what extent are the existing studies of high quality?
3. To what extent are the results of the studies generalizable to the general U.S. primary care population and situation? 
4. How many studies have been conducted that address the key question? How large are the studies? What is the precision of the evidence?
5. How consistent are the results of the studies? 
6. Are there additional factors that assist us in drawing conclusions 



Evidence Synthesis
Evidence was synthesized qualitatively based on similarities in terms of outcomes reported, length of follow-up, study design and comparisons. Quantitative synthesis (e.g., meta-analysis) was not appropriate given the scope and aims of this review, and the heterogeneity in terms of the included populations and outcomes of studies. 
Results: Literature Review and Quality Assessment
	Initially, nine studies underwent quality assessment. Studies with low internal validity or low external validity were excluded. . Given the heterogeneity of measurement tools, studies were initially individually evaluated. Subsequently, the studies were divided by questionnaire and the results of questionnaires used by multiple studies were compared. In addition, the studies were grouped by the number of follow-up visits made by participants- 3 or more total visits versus 1 or 2 total visits. Studies were also grouped by study design: cross-sectional, qualitative study, prospective cohort. Lastly, the studies were grouped by comparison groups: no comparison, HSV-2 positive versus HSV-2 negative, newly diagnosed genital herpes versus previously diagnosed genital herpes versus no history of genital herpes, and newly diagnosed genital herpes versus previously diagnosed genital herpes. 
Quality Assessment and Synthesis
Overall Methodological Strength
Nine studies were evaluated using criteria set by the United States Preventive Services Task Force Procedure Manual.32 In terms of selection bias, nine studies were analyzed resulting in the following grading distribution: 5 were at low risk of bias and 4 at moderate risk of bias (Appendix B-Table 2). In terms of external validity, nine studies were analyzed resulting in the following grading distribution: 4 good rating, 4 fair rating, and 1 poor rating (Appendix B-Table 2). The methodological quality of the studies ranged poor to good with 3 good, 5 fair, and 1 poor (Appendix B-Table 2). The poor-rated study (Mark et al, 2008) was excluded from further analyses of results. The precision of the evidence was appropriate when positive findings were reported in the studies, but the results are wide-ranging and only a few studies overlapped in measurement tools and results.
Quality Assessment of all studies
The studies are of appropriate research designs- cross-sectional, prospective cohort and qualitative. The cross-sectional study, although one can expect results to be of limited use since results are from one point in time, focuses on evaluating the herpes-related quality of life of patients, which can only be evaluated once the diagnosis of genital herpes is given. As far as the other measures, anxiety and depression, the results are of little utility besides affirming the presence of such conditions because of results at one point in time and the study did not account for confounding factors such as baseline mental health. Prospective cohort study designs are appropriate as it measured the change in respective psychosocial measures in the population. Qualitative studies are sensitive to any psychosocial outcomes, which may help bring awareness to problems caused by genital herpes, but not very specific to the condition of genital herpes, unless confounding factors considered. The remaining eight studies for this systematic review are of moderate to high quality. The results of these studies are generalizable and transferable to the general U.S. primary care population, except for the one study that was excluded at the critical appraisal phase of the review. In terms of measurement bias, nine studies were analyzed resulting in the following grading distribution: 5 at low risk of bias and 4 moderate risk of bias (Appendix B-Table 2). In terms of internal validity, nine studies were analyzed resulting in the following grading distribution: 1 good rating, 7 fair rating, and 1 poor rating (Appendix B-Table 2). The limitation to five of the studies was the small sample size and the high loss to follow-up rate, which can reduce the power of the studies and lead to bias. Overall, despite the studies being of fair quality or better, the certainty of the evidence is low in strength, as there are not at least 3 studies with at least a single same measurement instrument. 

Results: Study Characteristics and Psychosocial Outcomes	
As shown in figure 5, I identified 2068 articles using our search strategy (Appendix A). The initial review process yielded 1752 abstracts to be screened after 316 articles were excluded due to being duplicates. The 1752 abstracts were examined using the predetermined inclusion and exclusion criteria, eventually leaving 295 articles for full-text review. Using the predefined inclusion criteria and exclusion criteria, 9 articles were included in the systematic review. Fifty-five articles were excluded for wrong patient population. Sixteen articles were excluded for wrong study design, sixty-seven articles were excluded for wrong patient population, seventy articles were excluded for wrong outcomes, forty articles were excluded for being duplicates, twenty-eight articles were excluded for wrong intervention, nine articles were excluded for publication date before 1996, and one from wrong comparator. After critical appraisal, 1 article was excluded due to poor internal validity and external validity. 	
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Figure 5: Flow diagram

Study Characteristics
Population
As shown in table 1, participants were HSV-2 negative, HSV-2 positive previously diagnosed, and HSV-2 positive newly diagnosed. Non-pregnant women, pregnant women, and men were examined in the studies. The study population numbers in the studies ranged from 24 to 201 participants in each study with a total of 913 participants. Age range was from 15 to 67 years old. The study populations’ race and ethnicity included African-Americans, Caucasians, Asians, non-Hispanic and Hispanics.
Setting
As shown in table 1, participants were recruited from primary care clinics (family medicine, internal medicine, or general medicine), OB-GYN clinics, specialty clinics (specializing in STD, genitourinary, maternal and infant care, virology research, and adolescents), an urban community court, a health maintenance organization (HMO) and three from university campuses. Six studies were performed in the United States, one in the United Kingdom, and one in Australia.
Study design
As shown in table 1, of the eight studies included in the systematic review, the study designs were the following:  two qualitative studies, one cross-sectional and five prospective cohort studies. Six studies (cross-sectional and the five prospective cohort studies) assessed psychosocial measures at baseline via questionnaire as shown in Table 1. The cross-sectional study measured the quality of life of patients with newly diagnosed (<3 months) genital herpes in addition to anxiety and depression.33 Miyai et al (2004) measured short-term mental health state, perception of genital herpes, sexual self-concept, and sexual attitudes. Richards et al (2007) assessed quality of life, sexual optimism, sexual satisfaction, and ways of coping, mood states, and perceived susceptibility and severity of disease.38 Rosenthal et al (2006) assessed quality of life, psychological adjustment, perceived social support, relationship quality, perceived quality of sex, and STD-related stigma.40 Smith et al (2000) assessed anxiety, self-esteem, sexual attitudes, and psychological distress.41 Wilkinson et al (2000) assessed anxiety and depression.42 The two qualitative studies utilized semi-structured interviews to assess psychosocial outcomes. Follow-up in the studies included none, 3 months, 6 months, and 12 months after initial study encounter.
Comparison groups
As shown in table 5, three studies had a single group of HSV-2 positive people without comparison to other groups. Seven studies (both qualitative studies and five prospective cohort studies) had within-person measurements of psychosocial outcomes, comparing baseline to follow-up data. The qualitative studies measured the outcomes through semi-structured interviews and the prospective cohorts had the participants repeat the questionnaires at follow-up visits. Five studies also compared participants HSV-2 positive to participants HSV-2 negative. Two studies compared participants with history of genital herpes and participants without history of genital herpes.
Psychosocial Outcome Measures Results
	The eight studies included in the systematic review reviewed different aspects of psychosocial outcomes in individuals examined for genital herpes and thus, the results are heterogeneous for the most part. The outcomes that were examined with the same questionnaire by 2 or more studies were the evaluation of anxiety and depression, sexual self-concept (including sexual optimism, sexual satisfaction, and perception of desirability), and herpes-related quality of life. In addition, studies examined psychosocial responses to the diagnosis, although they used different methods.
In the evaluation of anxiety and depression in patients newly diagnosed with genital herpes, two studies (Mark et al, 2009 and Wilkinson et al, 2000) utilized the Hospital Anxiety & Depression (HAD) scale. The HAD is a screening tool for detecting states of anxiety and depression in hospital outpatient settings. One study found that 33. 8 percent of individuals newly diagnosed with genital herpes (within the last 4 months) were depressed and  63.9 percent of individuals newly diagnosed had anxiety33 The other study found that participants newly diagnosed with genital herpes had an depression prevalence of 27.2 percent, 24.2 percent, and 15.8 percent at baseline, 3-month, and 6-month follow-up, respectively. In addition, the anxiety prevalence was 3.6%, 0%, and 2.6% at baseline, 3 months, and 6 months. No confidence intervals were reported.42
In the evaluation of sexual self-concept in patients newly diagnosed with genital herpes, two studies (Richards et al, 2007 and Miyai et al, 2004) utilized the Multidimensional Sexual Self-Concept Questionnaire, a screening tool measuring sexual optimism, sexual satisfaction, and perception of desirability. The study by Richards and colleagues examined only the sexual optimism portion of the questionnaire focusing on measuring expectations for the future aspects of one’s sex life.39 No significant difference in sexual optimism or satisfaction between participants with a previous genital herpes diagnosis and HSV-2 positive (out of a scale of 1-5, 2.9, 3.0, 3.0) and no previous genital herpes diagnosis and HSV-2 positive (out of a scale of 1-5, 2.9, 3.0, 3.0) at follow-up 2 weeks, 3 months, and 6 months.39 Contrastingly, the study by Miyai and colleagues reported a people with genital herpes had worse scores in sexual attitudes (encompassing sexual optimism, sexual anxiety, sexual self-monitoring, sexual satisfaction, sexual fear/apprehension, and sexual depression) at 3 months between HSV-2 positive participants and HSV-2 negative participants.38 
In the evaluation of herpes-related quality of life in patients newly diagnosed with genital herpes, three studies assessed herpes-related quality of life. One used the recurrent genital herpes quality of life (RGHQOL) questionnaire (Mark et al, 2009) and two used the herpes-related quality of life (HRQOL) questionnaire (Richards et al 2007 & Rosenthal et al 2006).  The RGHQOL was developed from in-depth qualitative interviews with genital herpes patients in the United Kingdom. It was tested for reliability and validity with 242 participants in the United States, Germany, Italy, United Kingdom, Denmark, and France with a reliability measured by Cronbach’s alpha of 0.91 to 0.96 within countries at baseline and 0.93 to 0.97 at time 2 with high rate of follow-up.43 Both questionnaires were to be used in clinical trials as a measurement tool to evaluate an investigational drug and its effect in quality of life in genital herpes patients, asking questions about concern about sex life, concern about what people would think of them if they found out their diagnosis, emotions about the diagnosis (e.g. anger, isolated, depressed, insecure, worry). Herpes-related quality of life questionnaire was assessed with internal consistency was high (r=0.93), and reproducibility at week 2 follow-up is high as well (r= 0.85).43,44 
	Overall, psychosocial responses to a new genital herpes diagnosis were inconsistent depending on the outcome examined. All 5 prospective cohort studies reported no significant difference between HSV-2 positive and those who were HSV-2 negative or had no history of genital herpes in terms of psychosocial outcomes. However, distress was noted by 2 prospective cohort studies and the 2 qualitative studies. In three studies, over 50% of participants who were newly diagnosed with genital herpes were concerned with the transmission of the disease to their partners, were self-conscious about carrying the disease, and the diagnoses brought significantly implications to their relationships.33,36,40 Over time, as the participants were followed in the respective studies, feelings of acceptance increased and psychological trauma decreased, but concerns for partners, insecurities about self, and relationships issues were still present but reduced, as shown in Appendix B-Table 5.
Discussion	
	This systematic review thoroughly examined the outcomes and quality of the literature focused on the psychosocial effects related to a new diagnosis of genital herpes. One of the goals of this systematic review was to review the labeling construct focusing on genital herpes. In reviewing the results from the eight studies of this systematic review, results are heterogeneous, sometimes inconsistent. Outcome measures more commonly focused on general measures of psychosocial outcomes rather than measures that are specific to genital herpes. 
However, the evidence suggests a significant increase in psychosocial harms (increased shame, worry, psychological trauma, and lower herpes-related quality of life) in individuals without a history of genital herpes who tested positive for HSV-2.  Mark et al 2009 along with Rosenthal et al 2006 reported participants with a new genital herpes diagnosis expressed concern by making the following statements: ‘I worry about giving herpes to someone,’ ‘I worry that I am going to have an outbreak of herpes,’ and ‘I feel ashamed of having herpes.’33,40 One can argue regardless of the source of psychosocial effects (e.g. concern over the disease morbidity and transmission or due to the views of society towards the patient), carrying a genital herpes diagnosis brings distress to the patient.
 In terms of anxiety, five of the studies reviewed anxiety and depression through questionnaires or interview questions, but there was a low certainty of the evidence. Increased anxiety, fear and apprehension, and other negative emotions associated with a new diagnosis were reported in three studies, but there were also three other studies that reported the degree of anxiety and depression experienced by HSV-2 positive participants were similar to that experienced by HSV-2 negative participants.  At the same time, the results also supported and refuted literature describing increased rates of distress, anxiety, and sexual dissatisfaction after a primary and recurrent genital herpes.45,46  Outlook on sexual life was reduced in the first 3 months after a genital herpes diagnosis (Melville et al 2003) and at least 6 months after diagnosis as HSV-2 positive participants in two studies cited herpes affecting their sex life as they felt insecure about personal intimate relationships and divulging their diagnosis to their partner, fearing rejection and citing isolation and feeling tense when receiving affection.36,40 At the same time, Miyai et al (2004), Rosenthal et al (2006) and Smith et al (2000) all reported no significant difference in sexuality views, relationship quality, and other sexual attitudes between participants HSV-2 positive and HSV-2 negative.
Although the anxiety and depression as measured by the Hospital Anxiety and Depression scale(HADS) questionnaire are not psychosocial outcomes relating to labeling, the results of the systematic review are consistent with Carney et al, 1994, which also found no significant difference in depression and anxiety among genital herpes cases and non-cases and helps establish another conclusion.46 Individuals with a new genital herpes diagnosis may not necessarily develop psychiatric disorders such as anxiety and depression, but the diagnosis may substantially affect him or her emotionally and psychologically through daily functioning and quality of life.  For example, individuals with genital herpes may become bitterer towards their partners, which can have a substantial effect on relationships.28 The reason for increased bitterness was not examined, but one may conjecture that the blame for the disease may be projected from the patient to their partner.
In short, diagnosis of genital herpes may bring significant psychological distress that falls short of a clinical syndrome such as anxiety and depression, but the psychological harm may stem more from worry and concern over lifestyle. One study discovered newly diagnosed HSV-2 positive participants view the diagnosis more traumatic than individuals with a history of genital herpes.42 Due to the small number of studies measuring the same outcomes, one can not definitively say trauma from disease decreases with the longer one has the diagnosis, but the results shed light to possible avenues for future studies.
A limitation of the evidence as a whole is lack of consistency in terms of outcome measures as well as heterogeneity in terms of included populations, study designs and comparators. The qualitative studies reported significant psychosocial outcomes, while the prospective cohort studies in general reported no significant difference in psychosocial outcomes between individuals who have genital herpes and individuals without a history of genital herpes. In addition, two of the prospective cohort studies focusing on trauma of a genital herpes diagnosis concluded that trauma of such diagnosis decreases the longer the person has the diagnosis.41,42 Current STD treatment guidelines do not recommend routine testing for genital herpes among asymptomatic persons.1 This systematic review has provided results of low certainty due to small studies and heterogeneous results, but it sets a foundation for the development of higher quality of studies to examine if a new genital herpes diagnosis of HSV-2 results in short-term psychosocial changes that improve as the individual carries the diagnosis longer. 
Limitations of the body of literature include lack of standardized scales across studies. All study populations were self-selected except for one (Mark 2009- providers chose patients) and outcomes were subjective, self-reported. The strengths of this review include moderate to high quality of studies and variety of patient populations. For the future, psychosocial outcomes must be examined in large groups of participants to detect finer differences in populations and to compensate for the high rates of loss to follow-up and low prevalence seen in the studies included in the systematic review.
Limitations of the review include the limitations in time and resources and the possible existence of relevant studies published in non-English languages that may have been missed by this review. In addition, abstracts, full-texts, data abstraction, and quality assessment were not dually reviewed, 
Conclusion
	In summary, a new genital herpes diagnosis of HSV-2 may result in short-term adverse psychosocial outcomes and possibly long-term adverse psychosocial outcomes based on the small studies in this review. However, the magnitude and long-term consequences are uncertain.  One can conclude that patients with new genital herpes suffered more after diagnosis than prior to diagnosis, but the duration of that suffering is variable. Heterogeneity in outcomes reported across included studies, lack of uniformity in assessing these outcomes, and low power and certainty from the studies do not permit definitive answers to the extent of psychosocial harms as a whole. Given that most of the studies examined in this systematic review had small samples, future studies should examine the matter of psychosocial outcomes using larger groups of patients and with longer follow-up to improve the power of studies and conclusions as well as assess longer-term psychosocial outcomes due to labeling. In addition, from the studies examined, the measurement tools for genital herpes labeling were minimal; thus, for future studies, more well-validated measurements specific to genital herpes labeling must be developed.
















Appendix A: Literature Search Strategies
PubMed Search 5/2/2015 at 1:30 pm
	Search Number
	Search Terms
	Number of Results

	#1
	“Herpes Genitalis”[MeSH] OR “Genital Herpes”[tiab] OR “Genital Herpes Simplex”[tiab] OR HSV-2[tiab] OR “herpes simplex virus type 2”[tw]
	9347

	#2
	“Social support”[MeSH] OR “social support”[tiab] OR psychosocial[tw] OR “social stigma”[MeSH] OR stigma*[tw] OR depression[tw] OR depressions[tw] OR depressive[tw] OR social*[tw] OR prejudice[MeSH] OR prejudice[tw] OR “well-being”[tw] OR “well being”[tw] OR “mental health”[tw] OR distress[tiab] OR “self concept”[MeSH] OR “self concept”[tiab] OR “self esteem”[tiab] OR “self perception”[tiab] OR “interpersonal relation”[MeSH] OR “interpersonal relationships”[tiab] OR “interpersonal relationship”[tiab] OR stereotyping[tw] OR “Stress, Psychological”[MeSH] OR “psychological stress”[tiab] OR “psychological stresses”[tiab] OR psychology[MeSH] OR psychologic*[tw] OR anxiety[tw] OR anxious[tw] OR psychiatric[tw] OR “quality of life”[tw] OR coping[tw] OR counseling[tw] OR psychotic[tw] OR psychosis[tw] OR hypochondri*[tw] OR “personality disorder”[tw] OR “personality disorders”[tw] OR mania[tw] OR “sexual satisfaction”[tw]
	1727172

	#3
	#1 AND #2
	552

	#4
	#3, >1996
	394



  
PsycInfo & CINAHL Search 5/2/2015 at 2:54 pm
	Search Number
	Search Terms
	Number of Results

	S1
	TI ( “Herpes Genitalis” OR “Genital Herpes” OR “Genital Herpes Simplex” OR HSV-2 OR “herpes simplex” ) OR AB ( “Herpes Genitalis” OR “Genital Herpes” OR “Genital Herpes Simplex” OR HSV-2 OR “herpes simplex” ) OR SU ( “Herpes Genitalis” OR “Genital Herpes” OR “Genital Herpes Simplex” OR HSV-2 OR “herpes simplex” )
	4,885

	S2
	TI ( “Social support” OR “social support” OR psychosocial OR “social stigma” OR stigma* OR depression OR depressions OR depressive OR social* OR prejudice OR prejudice OR “well-being” OR “well being” OR “mental health” OR distress OR “self concept” OR “self concept” OR “self esteem” OR “self perception” OR “interpersonal relation” OR “interpersonal relationships” OR “interpersonal relationship” OR stereotyping OR “Stress, Psychological” OR “psychological stress” OR “psychological stresses” OR psychology OR psychologic* OR anxiety OR anxious OR psychiatric OR “quality of life” OR coping OR counseling OR psychotic OR psychosis OR hypochondri* OR “personality disorder” OR “personality disorders” OR mania OR “sexual satisfaction” ) OR AB ( “Social support” OR “social support” OR psychosocial OR “social stigma” OR stigma* OR depression OR depressions OR depressive OR social* OR prejudice OR prejudice OR “well-being” OR “well being” OR “mental health” OR distress OR “self concept” OR “self concept” OR “self esteem” OR “self perception” OR “interpersonal relation” OR “interpersonal relationships” OR “interpersonal relationship” OR stereotyping OR “Stress, Psychological” OR “psychological stress” OR “psychological stresses” OR psychology OR psychologic* OR anxiety OR anxious OR psychiatric OR “quality of life” OR coping OR counseling OR psychotic OR psychosis OR hypochondri* OR “personality disorder” OR “personality disorders” OR mania OR “sexual satisfaction” ) OR SU ( “Social support” OR “social support” OR psychosocial OR “social stigma” OR stigma* OR depression OR depressions OR depressive OR social* OR prejudice OR prejudice OR “well-being” OR “well being” OR “mental health” OR distress OR “self concept” OR “self concept” OR “self esteem” OR “self perception” OR “interpersonal relation” OR “interpersonal relationships” OR “interpersonal relationship” OR stereotyping OR “Stress, Psychological” OR “psychological stress” OR “psychological stresses” OR psychology OR psychologic* OR anxiety OR anxious OR psychiatric OR “quality of life” OR coping OR counseling OR psychotic OR psychosis OR hypochondri* OR “personality disorder” OR “personality disorders” OR mania OR “sexual satisfaction” )
	2,442594

	S3
	S1 AND S2
	712

	S4
	S3, >1996
	530



 
Total before duplicate removal: 1262
Total after duplicate removal: 986
Total PubMed before duplicate removal: 551
Total PubMed after duplicate removal: 550
Total PsycInfo & CINAHL before duplicate removal: 711
Total PsycInfo & CINAHL after duplicate removal: 436

Embase Search 5/2/2015 at 1:55 pm
	Search Number
	Search Terms
	Number of Results

	S1a
	“Herpes Genitalis” OR “Genital Herpes” OR “Genital Herpes Simplex” OR HSV-2 OR “herpes simplex virus type 2”
	15005

	S2a
	“Social support” OR “social support” OR psychosocial OR “social stigma” OR stigma* OR depression OR depressions OR depressive OR social* OR prejudice OR prejudice OR “well-being” OR “well being” OR “mental health” OR distress OR “self concept” OR “self concept” OR “self esteem” OR “self perception” OR “interpersonal relation” OR “interpersonal relationships” OR “interpersonal relationship” OR stereotyping OR “Stress, Psychological” OR “psychological stress” OR “psychological stresses” OR psychology OR psychologic* OR anxiety OR anxious OR psychiatric OR “quality of life” OR coping OR counseling OR psychotic OR psychosis OR hypochondri* OR “personality disorder” OR “personality disorders” OR mania OR “sexual satisfaction”
	2893185

	S3a
	S1a AND S2a
	1253

	S4a
	S3a, >1996
	1028

	S5a
	S4a, Embase only NOT medline
	305



Web of Science Search 5/2/2015 at 2:05 pm
	Search Number
	Search Terms
	Number of Results

	S1b
	“Herpes Genitalis” OR “Genital Herpes” OR “Genital Herpes Simplex” OR HSV-2 OR “herpes simplex virus type 2”
	7634

	S2b
	“Social support” OR “social support” OR psychosocial OR “social stigma” OR stigma* OR depression OR depressions OR depressive OR social* OR prejudice OR prejudice OR “well-being” OR “well being” OR “mental health” OR distress OR “self concept” OR “self concept” OR “self esteem” OR “self perception” OR “interpersonal relation” OR “interpersonal relationships” OR “interpersonal relationship” OR stereotyping OR “Stress, Psychological” OR “psychological stress” OR “psychological stresses” OR psychology OR psychologic* OR anxiety OR anxious OR psychiatric OR “quality of life” OR coping OR counseling OR psychotic OR psychosis OR hypochondri* OR “personality disorder” OR “personality disorders” OR mania OR “sexual satisfaction”
	2166938

	S3b
	S1b AND S2b
	479

	S4b
	S3b, >1996
	399



Cochrane ReviewSearch 5/2/2015 at 2:25 pm
	Search Number
	Search Terms
	Number of Results

	S1c
	“Herpes Genitalis” OR “Genital Herpes” OR “Genital Herpes Simplex” OR HSV-2 OR “herpes simplex virus type 2”
	660

	S2c
	“Social support” OR “social support” OR psychosocial OR “social stigma” OR stigma* OR depression OR depressions OR depressive OR social* OR prejudice OR prejudice OR “well-being” OR “well being” OR “mental health” OR distress OR “self concept” OR “self concept” OR “self esteem” OR “self perception” OR “interpersonal relation” OR “interpersonal relationships” OR “interpersonal relationship” OR stereotyping OR “Stress, Psychological” OR “psychological stress” OR “psychological stresses” OR psychology OR psychologic* OR anxiety OR anxious OR psychiatric OR “quality of life” OR coping OR counseling OR psychotic OR psychosis OR hypochondri* OR “personality disorder” OR “personality disorders” OR mania OR “sexual satisfaction”
	165063

	S3c
	S1c AND S2c
	100

	S4c
	S3c, >1996
	100

	S5c
	S4c, review AND trials
	82




Sociology Abstracts Search 5/2/2015 at 2:45 pm
	Search Number
	Search Terms
	Number of Results

	S1d
	“Herpes Genitalis” OR “Genital Herpes” OR “Genital Herpes Simplex” OR HSV-2 OR “herpes simplex virus type 2”
	30

	S2d
	“Social support” OR “social support” OR psychosocial OR “social stigma” OR stigma* OR depression OR depressions OR depressive OR social* OR prejudice OR prejudice OR “well-being” OR “well being” OR “mental health” OR distress OR “self concept” OR “self concept” OR “self esteem” OR “self perception” OR “interpersonal relation” OR “interpersonal relationships” OR “interpersonal relationship” OR stereotyping OR “Stress, Psychological” OR “psychological stress” OR “psychological stresses” OR psychology OR psychologic* OR anxiety OR anxious OR psychiatric OR “quality of life” OR coping OR counseling OR psychotic OR psychosis OR hypochondri* OR “personality disorder” OR “personality disorders” OR mania OR “sexual satisfaction”
	61976475

	S3d
	S1d AND S2d
	25

	S4d
	S3d, >199619
	20
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	Appendix B-Table 1 Characteristics of Included Studies

	Ref#
	Author
	Study Design
	N
	Age/Race/Sex
	Setting
	Method of Diagnosis
	Psychosocial Assessment
	Psychosocial Outcomes
	Follow-Up

	1
	Brand & Van Der Poll, 2011
	Qualitative Cohort
	28
-Newly diagnosed HSV-2 +, asymptomatic women
	Age: 19-61
(100% female)

Race: 71% African-American/ 21% White
	STD clinic & urban community cohort (U.S.)
	Method Unspecified
	Semi-structured interviews
	-Emotional & Social responses to diagnosis
-Motivations for (non) disclosure of HSV-2 status
-Post-diagnosis sexual behavior
-Use of condoms/suppressive therapy
	3 interviews over 6 months

	2
	Mark et al, 2008**
	Prospective Cohort
	100
-Sexually-active students with no known history of genital herpes
	Age: Mean 24.5 (18-39)
64% female

Race: 69% White
	University Clinic (U.S.)
	ELISA
Western Blot
	Questionnaire

	-General Health (GHQ)
-Depression (CES-D#)
	3 months

	3
	Mark et al, 2009
	Cross-Sectional
	101
- Patients with genital herpes (<3 months diagnosis) from randomly selected clinics of AMA physician members and NANP in Women’s Health nurse practitioners
	By age group:
15-24: 26
25-34: 31
35-44: 17
45-54: 4
55 and older: 5

Race: 67.5% White/ 16.9% African-American
	Outpatient Clinic (U.S.)
	-Visual Exam
-Culture
-Blood Test
-Description of Symptoms

	Questionnaire
	-Hospital Anxiety & Depression (HAD)
-Recurrent Genital Herpes Quality of Life
	None

	4
	Melville et al, 2003
	Qualitative Cohort
	24
-Patients with no history of genital herpes
	Age: 19-55 
(58% female)

Race: 75% White
	University Clinic (U.S.)
	Western Blot
	Semi-structured interviews
	-Short-term emotional responses
-Short-term psychosocial
-Long-term psychosocial
	Post-results (<1 month to 1 year post-diagnosis)

	5
	Miyai et al, 2004
	Prospective Cohort
	196
-Patients with no history of genital herpes
	By age group:
18-20: 84
30-39: 75
40+: 37
17.3% Female

Race:
60% White/ 14.3% African-American
	Outpatient clinic (U.S.)
	ELISA
	-Questionnaire
	-Mental Health R
-Sexual self-concept
-Sexual attitudes
-ASHA perception of genital herpes
	Baseline, 1-week, and 3 months

	6
	Richards et al, 2007
	Prospective Cohort
	201
-HMO enrollees with no history of genital herpes
	Age: 19-67
60% female

Race: 84% White
	University Clinic (U.S)
	Western Blot
	Questionnaire
	-Perceived Susceptibility Severity
-Mood States
-Herpes Related Quality of Life
-Sexual optimism
-Sexual satisfaction
-Ways of coping
	2 weeks, 3 months, 6 months

	7
	Rosenthal et al, 2006
	Prospective Cohort
	93
-Patients with no history of genital herpes

	Age: 14-30
HSV-2 Neg: 87% Female/ 52% White

HSV-2 Pos: 88% Female/ 48% White
	University, STD, Primary Care, and Adolescent clinics (U.S.)
	HSV-2 Antibody
	Questionnaire
	-Psychological Adjustment
-Perceived Social Support
-Relationship Quality
-STD-related Stigma
-Perceived Quality of Sex
-Genital herpes QOL
	3 months

	8
	Smith et al, 2000
	Prospective Cohort
	180
-asymptomatic patients with no history of genital herpes
	By age group: 
18-30: 127
31-40: 32
>40: 21
46% female
	-Sexual Health Clinic (Australia)
	-Enzyme Immunoassay (HSV-2)
-Western Blot (HSV-1)
	Questionnaire
	-General Health (GHQ)
-Anxiety (State Anxiety Index)
-Self-Esteem
-Sexual Attitudes
	2 weeks, 3 months, 6 months

	9
	Wilkinson et al, 2000
	Prospective Cohort
	90
-55: no history of genital herpes + symptomatic/asymptomatic/had a partner with genital herpes
-35: frequently occurring HSV
	Age: not specified
50% female
	Hospital (U.K.)
	-HSV-2 Antibody (POCKit HSV-2 test)
-HSV-type specific assay
	Questionnaire
	-Hospital Anxiety & Depression (HAD)
	3 months, 6 months

	**Study excluded in further analyses given poor rating of internal validity and external validity  
#Center for Epidemiological Studies of Depression Scale  
R Rand Mental Health Inventory 5-Item


	Appendix B-Table 2 Internal Validity

	Author, Year
	Comparable Groups at baseline/ Follow-Up?
	Loss to follow-up: differential/
high
	Eligibility criteria specified?
	Selection Bias
	Measurement Bias: Equal/Valid/Reliable?
	Clear definitions of interventions?
	All important outcomes considered?
	Adjustment for potential confounders?
	Internal Validity rating
	Comment

	Brand & Van Der Pol, 2012
	-/-
	No
	Yes
	+
	++

*Method of genital herpes diagnosis unspecified
*Semi-structured interview
	Yes
	No

*Emotional & social responses to diagnosis, motivations for disclosure, use of condoms & suppressive therapy
	No
	Fair
	Qualitative study: only assessed HSV-2+ individuals
*5/28 (17.9%)

	Mark et al, 2008**
	Unclear/Unclear
	Yes

*HSV-2+: 3/8 (37.5%) lost to follow-up
	Yes
	++
	++

*Western Blot used as confirmatory testing after ELISA testing (low PPV given low disease prevalence in study population)
*Questionnaire: CES-D, GHQ-30
	Yes
	No

*Changes in depression and short-term changes in mental health
	Yes

*Took into account drop-outs as a potential confounder
	Poor
	*Random selection of HSV-2 negative follow-up 25%

	Mark et al, 2009
	-/-
	No
	Yes
	++
	+

*Herpes diagnosis by clinical signs
*Questionnaire: HADS, Recurrent Genital Herpes Quality of Life (RGHQOL)
	Yes
	No

*Changes in anxiety, depression, quality of life
	Yes

*removed 11 male  for potential confounding (no reasons mentioned)
	Fair
	*Cross-Sectional study: only assessed HSV-2+ individuals

	Melville et al, 2003
	-/-
	No
	Yes
	+
	+

*Western Blot
*Interview questions developed based off published studies
	Yes
	Yes

*Short-term & long-term emotional responses & psychosocial responses
	No
	Fair
	*Qualitative study: only assessed HSV-2+ individuals

	Miyai et al, 2004
	Yes/Yes
	Yes


	Yes
	++
	++

*ELISA
*Questionnaire: modified MHI-5, modified MSSCQ, Perception of Genital Herpes by ASHA

	Yes
	No

*Changes in mental health, sexual self-concept, sexual attitudes, ASHA perception of genital herpes
	No
	Fair
	Follow-up Rates:
*HSV-2 positive: 87% (1st), 70% (2nd)
*HSV-2 negative: 93% (1st), 83% (2nd)

	Richards et al, 2007
	Yes/Yes
	No
	Yes
	+
	++

*Western Blot
*Questionnaire: Health Belief, POMS-B, HRQol, MSSCQ, Ways of Coping, Sexual Satisfaction
* Psychosocial scales not routinely used to evaluate STD programs
	Yes
	No

*Changes in coping, sexual satisfaction, sexual self-concept, herpes-related quality of life, mood states, perceived susceptibility and severity
	Yes

*Took condom use and suppressive therapy into consideration
	Good
	*Study controls matched by age and gender with intervention group

Follow-Up Rates: *HSV-2 positive: 89%
*HSV-2 negative: 96%

	Rosenthal et al, 2006
	Yes/Yes
	Yes
	Yes
	+
	+

*HSV-2 antibody test
*Questionnaire: BSI, MSPSS, relationship quality, STD-related stigma, perceived quality of sex, HRQOL
	Yes
	No

*General psychological adjustment, perceived social support, relationship quality, STD-related stigma, perceived quality of sex, genital herpes related quality of life
	Yes

*Took into account group interaction effects
	Fair
	Loss to Follow-Up: *30% overall
*37% in those HSV-2 positive


	Smith et al, 2000 
	Yes/Yes
	Yes
	Yes
	+
	+

*HSV-2 antibody
*HSV-1 by Western Blot
*Questionnaire: GHQ-12, State Anxiety Index, Coopersmith Self-Esteem Inventory, Sexual Attitudes
	Yes
	No

*Psychological health or distress, emotional response to situation, attitudes towards self, beliefs about their sexuality
	Yes

*Took into account condom use
	Fair
	Loss to Follow-Up: *Follow-Up 1  56/180 (31.1%)
*Follow-Up 2 83/180 (46.1%)

	Wilkinson et al, 2000
	Unclear/Unclear
	Yes
	Yes
	++
	+

*HSV-2 antibody (POCKit HSV-2 test)
*Questionnaire: HAD
	Yes
	No

*Changes in anxiety, depression
	No
	Fair
	*comparability of groups demonstrated by gender only

	**Study excluded in further analyses given poor rating of internal validity and external validity  




	Appendix B-Table 3: External Validity/Generalizability

	Author, Year
	Study population generalizable?
	Situation generalizable?
	Providers generalizable?
	External Validity Rating
	Comment

	Brand & Van Der Pol, 2012
	Yes
	Yes
	Yes
	Good
	*Source population: STD clinic and urban community court
*Participants all women, majority African-American; age range 19-61 years
*High sensitivity to psychosocial outcomes, transferability to society (Especially women, most notably African-American women)
*5/28 (17.9%) loss of follow-up

	Mark et al, 2008
	No
	Yes
	Unclear

	Poor
	*Study population only of sexually-active part-time or full-time university students (18-39 years old)  increased vulnerability to negative psychological outcomes
*Unclear co-morbidities and refusal rate in study population
*Representativeness of study population to source population unclear (only reflective to university student body by ethnicity)
*participants had no history of genital herpes

	Mark et al, 2009
	Yes
	Yes
	Yes
	Good
	*Source population was nationwide through clinics staffed by physician members of professional organization; unclear the geographic distribution of clinics
*All patients from primary care, high-volume clinics

	Melville et al, 2003
	Yes
	Yes
	Yes
	Good
	*Qualitative study with diverse study population in ethnicity, sex, and age (7/24 pregnant)
*Varied settings: STD clinic, maternal & child care clinic, virology research, and family medicine clinic
*High sensitivity to psychosocial outcomes, transferability to society

	Miyai et al, 2004
	Yes
	Yes
	Yes
	Fair
	*Participants had no prior history of clinical diagnosis
*Study population from urban STD clinic
*Only recruited patients that specifically asked for genital herpes testing

	Richards et al, 2007
	Yes
	Yes
	Yes
	Good
	*Participants of Group Health Cooperative from greater Seattle area  higher income, education; all insured
*Participants’ refusal rate of testing: 53.9% (2775/5148)- due to time limitations, transportation concerns

	Rosenthal et al, 2006
	Yes
	Yes
	Yes
	Fair
	*Participants (14-30 years old) recruited from STD, primary care, and adolescent clinics as well as Cincinnati college population
*Participants’ refusal rate of testing: 31.6% (379/1199)

	Smith et al, 2000
	Yes
	Yes
	Yes
	Fair
	*Australia: nationalized insurance vs. U.S.: mix of private and public insurance
*Loss to Follow-Up: *Follow-Up 1  56/180 (31.1%) *Follow-Up 2 83/180 (46.1%)
*Generalizable to asymptomatic patients

	Wilkinson et al, 2000
	Unclear
	Yes
	Yes
	Fair
	*Demographics of study population not reported  can not assess study population generalizability
*Loss to Follow-Up: No history of genital herpes: 30.9%, History of genital herpes: 5.8%



**Study excluded in further analyses given poor rating of internal validity and external validity  






	Appendix B-Table 4: Overall Methodological Quality

	Author, Year
	Internal Validity Rating
	External Validity Rating
	Overall Methodological Quality

	Brand & Van Der Pol, 2012
	Fair
	Good
	Good

	Mark et al, 2008**
	Poor
	Poor
	Poor

	Mark et al, 2009
	Fair
	Good
	Fair

	Melville et al, 2003
	Fair
	Good
	Good

	Miyai et al, 2004
	Fair
	Fair
	Fair

	Richards et al, 2007
	Good
	Good
	Good

	Rosenthal et al, 2006
	Fair
	Fair
	Fair

	Smith et al, 2000
	Fair
	Fair
	Fair

	Wilkinson et al, 2000
	Fair
	Fair
	Fair







Selection Bias
Nine studies were analyzed resulting in the following grading distribution: 5 were at low risk of bias and 4 at moderate risk of bias (Table 2). The studies at moderate risk of bias were classified as such because of unclear comparability of groups at baseline (Mark et al, 2008 and Wilkinson et al, 2000), high differential in loss to follow-up (Miyai et al, 2004), and because the choosing of the participants were at the discretion of various physicians using the same inclusion criteria (Mark et al, 2009). Other reasons include relatively small sample size, convenience sample, and low genital herpes prevalence in sample population. 

Measurement Bias
Nine studies were analyzed resulting in the following grading distribution: 5 at low risk of bias and 4 moderate risk of bias (Table 2). The studies at moderate risk of bias were classified as such because of low positive predictive value of the ELISA and Western blot test combination due to low genital herpes prevalence in sample population (Mark et al, 2008), method of arriving at genital herpes diagnosis unspecified (Brand & Van Der Pol, 2012), the psychosocial scales not routinely used to evaluate STD programs (Richards et al, 2007), and the well-validated questionnaires were modified for the study (Miyai et al, 2004). Five of the studies had a low risk of measurement bias given that the studies used well-validated serologic tests and questionnaires equally across groups. One must also consider that questionnaires have lower sensitivity for adverse outcomes one can expect from screening compared to qualitative studies.  

Internal Validity
Nine studies were analyzed resulting in the following grading distribution: 1 good rating, 7 fair rating, and 1 poor rating (Table 2). Most of the studies received a fair rating because of lack of consideration of confounding variables in the analysis. Only two studies took into consideration the drop-outs as a significant confounding to outcomes (Mark et al, 2008 and Rosenthal et al, 2006). Four studies took into account confounding variables including condom use, use of suppressive therapy, and group interaction effects (Mark et al, 2008; Mark et al, 2009; Richards et al, 2007; Rosenthal et al, 2006; and Smith et al, 2000). Analysis was not uniform across the studies with various statistical tests (e.g. ANOVA, Chi-Square) being used. Overall, measurement tools were acceptable in all the studies. The one study with poor internal validity (Mark et al, 2008) was excluded from further analyses of results.

External Validity
Nine studies were analyzed resulting in the following grading distribution: 4 good rating, 4 fair rating, and 1 poor rating (Table 2). The four studies rated as “fair” were rated as such because of recruiting patients that only asked for genital herpes testing (Miyai et al, 2004), sample population included part of the population at risk of genital herpes (Rosenthal et al, 2006), loss to follow-up was high but remaining sample was still properly powered (Smith et al, 2000), and differential loss to follow-up between groups (Wilkinson et al, 2000). The one study with poor external validity (Mark et al, 2008) was excluded from further analyses of results. Mark et al, 2009 had a good rating given the diverse source and sample population, while the two qualitative studies (Brand & Van der Pol, 2012; Melville et al, 2003) had high sensitivity to psychosocial outcomes and transferability of results to society.


	Appendix B- Table 5 Results

	Ref #
	Author
	Populations compared
	Limitations
	Summary

	1
	Brand & Van Der Poll, 2011
	 No comparison
	-Small sample size
	Within-Group Measurements
 -After 1st interview, concerns in rumination & disclosure anxiety, knowledge deficit anxiety, stigmatization & alteration of self-concept, fear/apprehension regarding future, and impact on sexuality & partnering
 
-After 6 months, most concern in alteration in self-concept and impact on sexuality & partnering;
 -Of the 23 participants who completed 3 interviews, 22% had no plans for sex after diagnosis, 39% never disclosed HSV-2 status to partners, 56% never used suppressive therapy

	2
	Mark et al, 2009
	 -HSV-2 positive (no comparison)
	-Cross-sectional, descriptive study
-Convenience sample
-Possible pre-morbid conditions in patients
-Providers had personal choice of patients
	Within-Group Measurements
-33.8% of women qualified as “clinical cases” for depression
-63.9%% of women designated as “anxiety cases”
-Majority of participants reported feeling ashamed about having herpes and worried about having an outbreak or giving herpes to someone else
- Top three endorsed statements (74.7%, 63.9%, and 63.9%, respectively) are the following: ‘I worry about giving herpes to someone,’ ‘I worry that I am going to have an outbreak of herpes,’ and ‘I feel ashamed of having herpes.’
-Other items cited by 50% or more of participants:
· ‘It is difficulty to forget I have herpes.’ (60.2%)
· ‘I worry about people I know finding out I have herpes.’ (59.0%)
· ‘I worry about getting into stressful situations because it could cause an outbreak of herpes.’ (59.0%)
· ‘I feel insecure about personal (intimate) intimate relationships because of herpes.’ (57.8%)
· ‘Herpes makes me feel unclean.’ (57.8%)
· ‘I feel angry about having herpes.’ (55.4%)
· ‘I worry that people will reject me if they know I have herpes (55.4%)
· ‘Herpes affects my self-confidence.’(53.0%)
· ‘Herpes is affecting my sex life.’ (50.6%)
-Items endorsed the least:
· ‘I feel isolated from other people because I have herpes.’ (25.4%)
· ‘Because I have herpes, I become tense when someone touches me.’ (26.1%)
· ‘Because of herpes, it is difficult for me to show affection.’ (28.3%)


	3
	Melville et al, 2003
	  -HSV-2 positive (no comparison)
	-Lack of generalizability
-Potential for recall bias, desirability bias, interpretative bias
	Within-Group Measurements
Short-term emotional responses to diagnosis: 
· Surprise (50%) - associated with having no symptoms and not anticipating a positive test.
· Denial (37.5%) – associated with surprise; ‘I’d never had symptoms and so when the test came back positive, it was just like, ‘Could this be wrong?’’
· Confusion (33.3%) - about meaning and implications of diagnosis. ‘Am I ever going to have outbreaks? ...She says I may never have an outbreak but I may also get outbreaks.’
· Distress (25.0%) – feelings of being hurt, stressed, upset or miserable; often accompanied by not understanding how or when the virus was acquired. Sense of unfairness often associated with participants considering themselves sexually or socially responsible.
· Relief to know (20.8%) – HSV-2 diagnosis provided an explanation for previously unexplained symptoms.
· Sadness (16.7%)
· Disappointment (16.7%),
· Self-blame (12.5%)
· “Why me?” (12.5%). 
Short-term psychosocial responses to diagnosis:
· Fear of telling current partner (45.8%) – associated with fear of rejection; ‘I thought she was going to freak out and run away from me. Scared that she was going to run off and leave me forever.’
· Anger at source partner (25.0%)
· Guilt about acquiring or transmitting (20.8%)
· Concern about transmitting to child (16.7%) – ‘Like if I give them a kiss, am I going to give it to them? It’s in the back of your mind. Even if you know it’s not true, you still kind of worry about it.’
· Fear of telling past partner(s) (16.7%) – concern for being viewed negatively or not wanting to cause emotional harm.
· Decreased libido (12.5%) – ‘It just died. There’s no desire.’
Ongoing concerns and feelings/Long-term responses to diagnosis: 
· Acceptance (58.3%)
· Fear of telling future partner(s) (50.0%)
· Concern about transmitting to partner (45.8%)
· Feeling sexually undesirable (41.7%)
· Feeling socially stigmatized (33.3%)
· Feeling like ‘damaged goods’ (33.3%)
· Sex avoidance due to social responsibility (33.3%)
· Relationship problems after diagnosis (33.3%)
· Concern of transmitting to newborn (29.0%)
· Increased commitment to current partner (12.5%)
· Relieved to discover both have HSV-2 (12.5%)
· Reluctance towards future relationships (12.5%) 

	4
	Miyai et al, 2004
	-HSV-2 Positive v. HSV-2 Negative
	-Convenience sample of patients
-Small sample size
-Low HSV-2 sero-prevalence in sample
-Measurement instruments may not be sensitive enough to detect true psychological burden
-MHI-5 and MSSCQ were modified from original, validated version
	Within-Group Measurements
· Among HSV-2 positive participants, no significant decline or improvement in the mental health score, as measured by the Rand Mental Health Inventory 5-item inventory, from baseline to 1-week follow-up (p = 0.44) or 3-month follow-up (p=0.60).45
· No significant changes in the sexual attitudes score among HSV-2 positive or HSV-2 negative participants from baseline to 1-week follow-up and to 3-month follow-up.45
· At baseline, before receiving diagnosis, 35% of HSV-2 negative and 35,5% of HSV-2 positive participants perceived genital herpes as “very traumatic.”45 
· HSV-2 positive individuals reported genital herpes as “very traumatic,” 14% at 1-month follow-up and 10% at 3-month follow-up.45
Between-Group Measurements
· No difference in mental health scores, as measured by Rand Mental Health Inventory 5-item inventory, between patients who were HSV-2 positive and HSV-2 negative from baseline to 1-week follow-up (p=0.48) or 3-month follow-up (p=0.58).
· HSV-2 positive participants viewed genital herpes as less traumatic than HSV-2 negative participants at baseline and follow-up points.45
· HSV-2 positive individuals scored lower than HSV-2 negative patients at the 1-weel follow-up (p=0.01), indicating a decrease in positive sexual attitudes.

	5
	Richards et al, 2007
	-HSV-2 Positive, no prior diagnosis v. HSV-2 Positive, prior diagnosis v. HSV-2 Negative
	-Psychosocial scales not routinely used to evaluate STD programs
-Sample size not large enough to detect rare severe adverse effects
	Within-group measurements
· Theoretical trauma associated with receiving a new HSV-2 diagnosis at baseline was similar to committing a minor violation of the law, being in a car accident without hospitalization, failing a course in school, or receiving a poor work evaluation.
· For the newly diagnosed HSV-2 positive participants, increase in anger –hostility, depression-dejection, confusion-bewilderment, tension-anxiety, and HSV-specific mood disturbance from baseline to follow-up.
Between-group measurements
· Reported trauma of genital herpes diagnosis was lower for HSV-2 positive participants with prior diagnosis than participants with new diagnosis.,46
· Reported that at the 2-week follow-up visit, newly diagnosed HSV-2 positive participants were more likely to cope by ‘wishing the situation with disappear’ compared to HSV-2 negative participants. 46 
· No difference in sexual satisfaction and optimism over time and between newly diagnosed and previously diagnosed HSV-2 positive participants.46
· No difference in quality of life in newly diagnosed versus previously diagnosed HSV-2 participants.44

	6
	Rosenthal et al, 2006
	 -HSV-2 Positive v. HSV-2 Negative
	-Low ethnic and regional diversity
-Population predominantly female
-Significant loss to follow-up
	Within-group measurements
· At 3 months follow-up, most HSV-2 positive participants endorsed that ‘it is difficult to forget that I have herpes’ (63%) and the least endorsed item was ‘Herpes is making my life miserable’ (4%).47 
· Other items endorsed in the genital herpes health-related quality of life questionnaire:
· ‘I worry about giving herpes to someone.’ (56%) 
· ‘I worry about people I know finding out I have herpes.’ (48%)
· ‘I feel insecure about personal (intimate) intimate relationships because of herpes.’ (30%)
· ‘I get depressed about having herpes.’ (30%)
·  ‘I feel angry about having herpes.’ (30%)
· ‘I worry that people will reject me if they know I have herpes (30%)
·  ‘Herpes is affecting my sex life.’ (15%)
· ‘Because I have herpes, I become tense when someone touches me.’ (15%)
· ‘I find it difficult to live with herpes.’ (11%)
· ‘Herpes makes it difficult to live with herpes.’ (7%)
·  ‘I feel isolated from other people because I have herpes.’ (7%)
·  ‘Herpes is making my life miserable.’ (4%)
· A lower herpes-related quality of life was associated with greater baseline interpersonal sensitivity (p<0.05), lower sexual satisfaction (p<0.01) and lower social support (p<0.05) at 3 months.47
Between-group measurements
· No significant difference between HSV-2 positive and HSV-2 negative participants in depression, anxiety, paranoia, and hostility at 3 months post-diagnosis.47

	7
	Smith et al, 2000
	-HSV-2 positive v. HSV-2 negative
	-Significant loss to follow-up
	Within-group measurements
· No statistically significant changes in psychosocial measures (sexual anxiety, sexual arousal, sexual commitment, sexual exploration, self-esteem, anxiety) between baseline and follow-up at 3 months among either HHHSV-2 positive or negative participants.
Between-group measurements
· HSV-2 participants differed to the HSV-2 negative participants only in psychological distress as measured by the GHQ-12.

	8
	Wilkinson et al, 2000
	 -No prior history of GH v. Previous GH diagnosis

	-no control comparison
	Between-Group Measurements
· No significant difference in the number of anxiety and depression cases in individuals without a history of genital herpes compared to previous HSV diagnosis at baseline, 3 months, and 6 months.49


	

	By Number of Follow-Up Visits
	Two or more: 
· Brand & Van Der Pol, 2012, Miyai et al, 2004, and Richards et al, 2007 reported a significant change in mood states, anxiety, self-concept, and trauma from stigma in HSV-2 positive participants. Smith et al, 2000 and Wilkinson et al, 2000 both reported no significant change in psychosocial outcomes related to anxiety, depression, self-esteem, and sexual attitudes in HSV-2 positive individuals.
No follow-up or once:
· Mark et al, 2009, Melville et al, 2003 , and Rosenthal et al, 2006, all report a significant change in mood states and concern for having the disease, whether for their partners or themselves.

	

	By Study Design & Comparison Group
	· Qualitative studies are expected to be more sensitive to psychosocial outcomes of patients given the open-ended, non-scripted patient responses. The two qualitative studies had symptomatic, HSV-2 positive participants only and reported significant concerns for sexuality, transmission and disclosure to partners of diagnosis.43,44
· Prospective cohort studies: Had mixed results in general psychosocial outcomes not specific to genital herpes in terms of anxiety and depression as an emotion. 
· HVS-2 positive versus HSV-2 negative: 
· All five studies reported with no significant difference between HSV-2 positive individuals and HSV-2 negative/no history of genital history individuals over time, yet two of the studies reported an increase psychological distress once newly diagnosed with genital herpes.
· Newly diagnosed genital herpes versus previously diagnosed genital herpes:
· Trauma of genital herpes diagnosis was lower for individuals with prior diagnosis than the newly diagnosed participants.45
· Cross-Sectional study: Mark et al, 2009, had only HSV-2 positive individuals. Reported on the prevalence of significant psychosocial morbidity, notably shame and worry.42





**Study excluded in further analyses given poor rating of internal validity and external validity  
GH = Genital Herpes
**Study excluded









	Appendix B- Table 6 Summary of Main Results

	Anxiety
	Positive findings  2 studies
(Mark 2009, Richards 2007)
No difference in outcomes  3 studies
 (Rosenthal 2006, Smith 2000, Wilkinson 2000)

	Depression
	Positive findings  1 study
(Mark 2009)
No difference in outcomes  2 studies
(Rosenthal 2006, Wilkinson 2000)

	General Health Questionnaire
	Positive findings  1 study
(Smith et al, 2000)

	Herpes-Related quality of life
	No difference  3 studies
(Mark 2009, Richards 2007, Rosenthal 2006)

	Overall
	Positive findings  5 studies
(Brand 2011, Mark 2009, Melville 2003, Miyai 2004, Richards 2007)
No difference in outcomes  4 studies
(Miyai 2004, Richards 2007, Rosenthal 2006, Smith 2000)
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