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Abstract
Objective To investigate the prevalence of vaginal flatus (VF) in women with pelvic floor disorders and its impact on quality of life.

Design Cross-sectional study.

Setting A tertiary medical center.
Population Women visited a urogynecologic clinic in 2019.
Methods Patients were asked about their experience of VF. Other evaluations included urodynamics, genital prolapse, and valid questionnaires, including the short form of the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12), Urogenital Distress Inventory (UDI-6), and Incontinence Impact Questionnaire (IIQ-7). Clinical characteristics, urodynamic parameters, stage of prolapse, and quality of life scores were compared between women with and without VF.
Main Outcome Measures: The impact of VF on quality of life.
Results: Among 341 women, 118 (35%) reported VF, which was more common in those who were younger (49.3±9.2 vs. 59.9±13.4 yr, p<0.001) and more sexually active (98% vs. 55%, p<0.001) women. Women with VF had significantly worse sexual function (PISQ-12, 16.3±15.9 vs. 30.9±8.0, p<0.001), and incontinence-related quality of life (UDI-6, 23.4±10.5 vs. 17.8±8.9, p=0.039; IIQ-7, 25.5±14.5 vs. 17.2±12.5, p=0.012). For frequency and bother, 46% (48/116) of the women reported often or always having symptoms during sexual activity, 15% (5/34) when performing daily activities, and 12% (4/31) when exercising; and 60% (70/116) felt least moderate bothersome during sexual activity compared to 5% (2/34) when performing daily activities and 18% (6/31) when exercising.
Conclusions: VF is prevalent in younger and sexually active urogynecologic patients. It has a significantly negative impact on sexual function. Routine counseling should be considered for these patients.
Funding None.

Tweetable abstract Vaginal flatus is a prevalent and bothersome symptom in urogynecologic patients, particular in sexually-active young women.
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Introduction
Vaginal flatus is defined as involuntarily passing of trapped gas from the vagina.1 Other terms used to describe this embarrassing symptom include vaginal gas, vaginal wind, noisy vagina, or queefing. Vaginal flatus is not uncommon, but it is an under-reported symptom. Women seldom voluntarily report it or seek help as it does not cause discomfort and it is not life-threatening. As a result, related data on this issue are very limited. One observational study reported a prevalence of 20% in the Iranian general female population2, mostly commonly occurring during normal vaginal delivery. Another cohort study reported a prevalence of 13% in the Dutch general female population3, and parity was also the strongest risk factor. Apart from vaginal delivery, vaginal flatus has also been associated with pelvic floor disorders.2-4 Consequently, the International Continence Society and International Urogynecological Association define vaginal flatus as a new pelvic floor dysfunction symptom.1
In a prospective longitudinal study involving six patients, vaginal flatus was successfully treated and resolved by a vaginal pessary in two patients.4 However, due to the limited number of studies, the pathophysiology and risk factors for vaginal flatus among women with pelvic floor disorders have yet to be elucidated.4,5 Furthermore, an effective prevention or treatment also remains unclear.5 We hypothesized that the prevalence and impact of vaginal flatus would have a negative impact on sexual function. Therefore, the aim of this study was to investigate the prevalence of vaginal flatus among women with pelvic floor disorders. The frequency and bother of vaginal flatus when performing different activities (sexual intercourse, daily activities, or exercise) were assessed, and its impact on quality of life was also evaluated using validated questionnaires.
Methods
Patients who visited a urogynecologic outpatient clinic at a tertiary medical center were interviewed about their experience of vaginal flatus in 2019. Other clinical evaluations included medical history, physical examination, urine analysis, and urodynamics. The women who experienced vaginal flatus were also asked about the triggering activities (sexual activity, daily activities, or exercise). The frequency and bothersome scores (five-point Likert scale) of vaginal flatus were also evaluated (Appendix 1). Women who had not experienced vaginal flatus were included as a comparison group. Patients who had least stage 2 prolapse in any compartment underwent a pelvic examination to stage the prolapse according to the Pelvic Organ Prolapse Quantification (POP-Q) system.6 Sexual quality of life was evaluated using a validated questionnaire, the short form of the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12).7 The PISQ-12 is used to assess sexual function in women with pelvic organ prolapse and/or incontinence, with a higher score indicating better sexual function. The short form of the Urogenital Distress Inventory (UDI-6) and Incontinence Impact Questionnaire (IIQ-7) were used to assess incontinence-related symptom distress and quality of life. For these instruments, higher scores indicate worse symptom distress and poorer quality of life.8 Women with rectovaginal fistula, prior pelvic radiation history, acute urinary tract or pelvic infection, current pregnancy, pelvic surgery, and delivery within 6 months were excluded. Women who were not willing to undergo the interview and did not complete the questionnaires were also excluded. The hospital’s Institutional Research Board approved the study (19MMHIS341e).

Statistical analysis was performed using the Mann-Whitney U test or independent t-test for continuous variables, and the chi-square or Fisher’s exact test for categorical variables, as appropriate. Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) version 20.0 for Window (SPSS, Chicago, IL, USA). Differences were considered significant at p<0.05.
Results
Of the 437 women who visited the urogynecologic clinic for symptomatic pelvic floor disorders, 362 agreed to be interviewed and 341 completed the quality of life questionnaires and urodynamic measurements. A total of 118 (35%) women reported that they had experienced vaginal flatus, and 223 (65%) reported that they had not. Before being asked, no patients voluntarily reported this condition. The clinical characteristics of the two groups are shown in Table 1. The women in the vaginal flatus group were younger (49.3 ± 9.2 vs. 59.9 ± 13.4 yr, p<0.001), more sexually active (98% vs 55%, p<0.001), and fewer had hypertension (9% vs 23%, p=0.021). The vaginal flatus group had significantly worse sexual function (PISQ-12, 16.3 ± 15.9 vs. 30.9 ± 8.0, p<0.001) and incontinence-related quality of life (UDI-6, 23.4 ± 10.5 vs. 17.8 ± 8.9, p=0.039; IIQ-7, 25.5 ± 14.5 vs. 17.2 ± 12.5, p=0.012). However, there were no significant differences regarding the types of incontinence and severity of genital prolapse between the two groups. 
Table 2 shows the results of urodynamic measurements. There were no significant differences in urodynamic parameters between the two groups. Table 3 shows the detailed POP-Q point scores between the two groups. There were no significant differences except for Point C (-1.0 ± 2.1 vs. 1.1 ± 1.4, p=0.016). The women with vaginal flatus had a higher cervix anatomical position. 
Table 4 shows the frequency and bothersome scores of vaginal flatus. Sexual activity (98%, 116/118) was the most common triggering event for vaginal flatus, followed by daily activities (29%, 34/118) and exercise (26%, 31/118). With regards to frequency, 46% (48/116) of the women reported often or always experiencing vaginal flatus during sexual activity, compared to 15% (5/34) when performing daily activities and 12% (4/31) when exercising. For bother, 60% (70/116) reported to be at least moderately bothered during sexual activity, compared to 5% (2/34) when performing daily activities and 18% (6/31) when exercising. Therefore, sexual activity appeared to be the most common and bothersome triggering activity of vaginal flatus. Table 5 shows the overall bothersome and quality of life scores regarding vaginal flatus and different activities. Sexual function and quality of life were similar regardless of the combinations of activities.
Discussion
In this study, we found that vaginal flatus was a prevalent symptom affecting 35% of women with pelvic floor disorders, particularly those who were younger and sexually active. The most common and bothersome provoking factor was sexual activity. Furthermore, the patients’ sexual function and quality of life were significantly negatively influenced by vaginal flatus. 

A few studies have reported the prevalence of vaginal flatus, however the rates have varied. Veisi et al. reported a prevalence of 20% in 1000 women in the Iranian general population, of whom only 5.7% felt bothered and embarrassed.2 In their study, younger age, lower body mass index, and lower grade of prolapse were associated with vaginal flatus, and the major risk was vaginal delivery.2 Slieker-Ten Hove et al. reported a prevalence of vaginal flatus of 12.8% in 1378 women in the Dutch general population, of whom 96% were not at all or only a little bothered, and only 3.4% (6/175) reported being moderately or very bothered.3 In addition, the highest risk factors were parity and solid stool incontinence.3 In a specific population, Miranne et al. reported a high prevalence of up to 69% (76/110) of women with pelvic floor disorders, of whom 64% (49/76) were at least somewhat bothered.9 In another review, Neels et al. reported a prevalence of 47% to 66% in patients with genital prolapse, compared to 27% to 73% in patients with stress urinary incontinence.10 Our findings are consistent with these results and showed that vaginal flatus is a preventable symptom in women with pelvic floor disorders. However, we did not find an association between vaginal delivery or multiparous and vaginal flatus, unlike the previous studies conducted in general populations.2,3 In addition, we observed that the women with vaginal flatus had more urine leakage (1-h pad test), indicating that vaginal flatus may be associated with more severe urinary incontinence.
    Vaginal flatus has been reported to be associated with pelvic floor disorders.3,10 Slieker-Ten Hove et al. reported that vaginal flatus was more prevalent in women with advanced genital prolapse (stage 3 or 4) than in those with a lower stage prolapse.3 However, findings of whether prolapse is a risk factor for developing vaginal flatus have been inconsistent.10 Miranne et al. did not find an association between vaginal flatus and prolapse9, and Neels et al. even found that a dominant central or posterior compartment prolapse was negatively correlated with vaginal flatus.5 Instead, they proposed that a higher resting pelvic floor muscle tone may confer a higher resistance and keep air trapped inside the vagina, which is then subsequently expelled during physical activities.5 Similar to the findings of Miranne et al., we did not find associations between vaginal flatus and genital hiatus, vaginal length or perineal body length. However, we found that cervix position (Point C) was higher in the women with vaginal flatus. Since vaginal flatus is characterized by trapped air being audibly expelled through the vagina and the introitus5, women with a hypotonic pelvic floor or prolapse beyond the introitus may not retain air inside the vaginal space. A mildly prolapsed cervix is considered to be like a cylinder-shaped “piston” located in the upper front or top of the vagina. Sexual activity or changes in posture lead to changes in the position of the cervix, subsequently causing “airflow” through the vagina.
With regards to sexual function, previous data are limited and conflicting. Slieker-Ten Hove et al. reported that vaginal flatus was only slightly bothersome in the majority of their subjects, and they did not find an association between vaginal flatus and sexual activity.3 As a result, they suggested that vaginal flatus does not influence sexual activity.3 Miranne et al. reported that vaginal flatus had a negative effect on sexual satisfaction in 23% (17/75) of women in their study.9 In the current study, we found that female sexual function was negatively influenced by vaginal flatus. Although vaginal flatus could occur during other changes in posture, the most common and bothersome event remained sexual activity. However, it was surprising that no one voluntarily reported vaginal flatus during a clinic visit before they were asked. This may be because very few women consider it to be a “disorder” even though they were very “bothered” by it. On the other hand, evaluating vaginal flatus is seldom performed by clinicians.5 These conditions may result in the potential underdiagnosis and undertreatment of vaginal flatus.
The major limitation of this study is the lack of data after pelvic floor management, such as surgery, pelvic floor exercise, or pessary. In addition, as the patients were recruited from a clinic, they may have had more severe symptomatic problems, which may have caused selection bias. The strength of this study is that we evaluated the quality of life with validated questionnaires. To the best of our knowledge, this study is the first to use a validated sexual function questionnaire. Our findings may help to raise awareness of vaginal flatus for both patients and clinicians. Further comprehensive studies are warranted to better clarify the pathophysiology and optimal treatment.

Conclusions

Vaginal flatus is prevalent in women with pelvic floor disorders, particularly in those who are younger and sexually active. Since it is bothersome and negatively influences sexual function, routine counseling should be considered in these patients.
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Table 1. Demographic and clinical characteristics of the women with and without vaginal flatus

	
	With vaginal flatus

(n=118)
	Without vaginal flatus (n=223)
	p

	Age (range), yr
	49.3 ± 9.2
	59.9 ± 13.4
	<0.001

	Parity, n
	2.5 ± 1.1
	2.4 ± 1.1
	0.769

	 Vaginal delivery, n
	2.3 ± 1.1
	2.2 ± 1.2
	0.649

	 Cesarean section, n
	0.2 ± 0.7
	0.2 ± 0.4
	0.602

	Body mass index, kg/m2
	24.9 ± 4.0
	26.4 ± 6.2
	0.245

	Menopause, n
	41 (35%)
	129 (58%)
	0.056

	Sexually active, n
	116 (98%)
	123 (55%)
	<0.001

	Previous hysterectomy, n
	 8 (7%)
	22 (10%)
	0.126

	Medical comorbidities
	
	
	

	 Diabetes, n
	7 (6%)
	36 (16%)
	0.177

	 Hypertension, n
	11 (9%)
	50 (23%)
	0.021

	 Depression, n
	0 (0%)
	2 (1%)
	0.637

	 Gout, n
	2 (2%)
	7 (3%)
	0.465

	 Thyroid cancer, n
	1 (1%)
	0 (0%)
	0.797

	 Cervical cancer, n
	1 (1%)
	0 (0%)
	0.797

	 Ovarian cancer, n
	1 (1%)
	0 (0%)
	0.797

	Pelvic organ prolapse
	
	
	

	  Cystocele, stage
	0.9 ± 0.9
	1.2 ± 1.1
	0.135

	  Apical prolapse, stage
	0.7 ± 1.1
	1.2 ± 1.1
	0.075

	  Rectocele, stage
	0.8 ± 1.2
	0.6 ± 1.0
	0.375

	Urinary incontinence
	
	
	

	  SUI, n
	76 (64%)
	136 (61%)
	0.786

	  UI, n
	34 (29%)
	62 (28%)
	0.973

	  MI, n
	8 (6%)
	25 (11%)
	0.397

	One-hour pad test, g
	85.5 ± 67.4
	43.6 ± 53.7
	0.007

	Quality of life
	
	
	

	  UDI-6
	23.4 ± 10.5
	17.8 ± 8.9
	0.039

	  IIQ-7
	25.5 ± 14.5
	 17.2 ± 12.5
	0.012

	  PISQ-12
	16.3 ± 15.9
	30.9 ± 8.0
	<0.001


Data are presented as mean ± standard deviation or as number of patients.

SUI, stress urinary incontinence; UI, urgency incontinence; MI, mixed incontinence; UDI-6, the short form of the Urogenital Distress Inventory; IIQ-7, the short form of the Incontinence Impact Questionnaire; PISQ-12, the short form of the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire

Table 2. Urodynamic measurements in the women with and without vaginal flatus

	Urodynamic parameters
	With vaginal flatus (n = 119)
	Without vaginal flatus (n = 223)
	p

	Uroflowmetry
	
	
	

	Voiding volume, ml
	224.6 ± 102.2
	221.9 ± 80.2
	0.771

	Qmax, ml/s
	13.6 ± 6.6
	13.1 ± 5.6
	0.542

	Average flow rate, ml/s
	7.9 ± 4.3
	8.3 ± 4.7
	0.393

	Voiding time, s
	25.9 ± 17.9
	28.3 ± 24.7
	0.271

	PVR, ml
	46.7 ± 35.3
	71.0 ± 67.1
	0.069

	Filling cystometry
	
	
	

	First desire to void, ml
	178.5 ± 79.1
	169.0 ± 49.3
	0.242

	Strong desire to void, ml 
	379.1 ±189.0
	355.0 ± 199.3
	0.379

	Maximal cystometric capacity, ml
	413.7 ± 225.5
	376.3 ± 203.3
	0.097

	Voiding cystometry
	
	
	

	Voiding volume, ml
	224.6 ± 102.2
	221.9 ± 80.2
	0.771

	Detrusor pressure at Qmax, cmH2O
	23.6 ± 6.6
	13.1 ± 5.6
	0.542

	PVR, ml
	63.7 ± 55.2
	77.0 ± 62.7
	0.139

	Urethral function
	
	
	

	MUCP, cmH2O
	52.8 ± 35.8
	47.9 ± 26.4
	0.237


Descriptive data are presented as mean ± standard deviation.

Qmax, maximal flow rate; PVR, post-voiding residual urine volume; MUCP, maximal urethral closure pressure.

Table 3. Pelvic Organ Prolapse-Quantification point scores in women with and without vaginal flatus

	Point
	With vaginal flatus

(n = 65)
	Without vaginal flatus (n = 154)
	p

	Aa
	0.6 ± 1.7
	0.7 ± 2.1
	0.213

	Ba
	0.8 ± 2.0
	0.9 ± 2.3
	0.104

	C
	-1.0 ± 2.1
	1.1 ± 1.4
	0.016

	Ap
	-0.9 ± 1.7
	-0.5 ± 2.3
	0.213

	Bp
	-0.5 ± 2.1
	-0.1 ± 1.5
	0.104

	Genital hiatus
	3.1 ± 0.9
	3.9 ± 1.2
	0.197

	Perineal body
	2.2 ± 0.6
	2.0 ± 0.8
	0.381

	Total vaginal length
	7.7 ± 1.4
	7.4 ± 1.3
	0.412


Table 4. Frequency and bother of vaginal flatus during different activities

	Frequency
	Rarely 
	Sometimes
	Often
	Always

	Sexual activity (n=116, 98%)
	14 (12%)
	49 (42%)
	37 (32%)
	16 (14%)


	Daily activities (n=34, 29%)
	16 (47%)
	13 (38%)
	5 (15%)
	0 (0%)

	Exercise (n=31, 26%)
	11 (35%)
	16 (53%)
	4 (12%)
	0 (0%)

	Bother
	Seldom 
	Somewhat 
	Moderate 
	Severe 

	Sexual activity (n=116, 98%)
	9 (8%)
	37 (32%)
	36 (31%)
	34 (29%)

	Daily activities (n=34, 29%)
	21 (63%)
	11 (32%)
	0 (0%)
	2 (5%)

	Exercise (n=31, 26%)
	11 (35%)
	4 (47%)
	4 (12%)
	2 (6%)


Table 5. Overall bothersome score and quality of life in the women with vaginal flatus at different times

	Timing of vaginal flatus
	aGroup A

(n = 116)
	bGroup B
 (n = 33)
	cGroup C

(n = 30)
	p

	Bothersome score
	1.6 ± 0.8
	1.7 ± 0.9
	1.7 ± 1.2
	0.793

	UDI-6
	17.7 ± 9.9
	18.9 ± 12.2
	16.4 ± 8.7
	0.587

	IIQ-7
	18.9 ± 10.3
	17.8 ± 8.9
	15.4 ± 9.4
	0.937

	PISQ-12
	28.2 ± 10.7
	34.1 ± 13.1
	1.2 ± 1.1
	0.185


aGroup A: Sexual activity

bGroup B: Sexual activity + daily activities

cGroup C: Sexual activity + daily activities + exercise

UDI-6, short form of the Urogenital Distress Inventory; IIQ-7, short form of the Incontinence Impact Questionnaire; PISQ-12, short form of the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire.

Appendix

Part 1. Experience of vaginal flatus

1.
Do you ever experience vaginal flatus? Yes____, No____

2.
When do you notice vaginal flatus? (multiple choices)

Sexual activity____, Daily activities____, Exercise____, Others____

3.
How often did you notice it?

Sexual activity (a) seldom, (b) sometimes, (c) usually, (d) always

Daily activities (a) seldom, (b) sometimes, (c) usually, (d) always

Exercise (a) seldom, (b) sometimes, (c) usually, (d) always

Others ____

4.
How much does this bother you? 

Sexual activity (a) seldom, (b) somewhat, (c) moderate, (d) severe

Daily activities (a) seldom, (b) sometimes, (c) usually, (d) always

Exercise (a) seldom, (b) sometimes, (c) usually, (d) always

Others ____

5.
Overall, how bothersome has this symptom been over the past 6 months? (5-point Likert scale)? 0 (Not at all) ____, 1 (Slightly) ____, 2 (Moderately) ____, 3 (Very much) ____, 4 (Extremely) ____

Part 2. Quality of life questionnaires

The short form of the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12)

1. How frequently do you feel sexual desire? This feeling may include wanting to have sex, planning to have sex, feeling frustrated due to lack of sex? 4 (always)____, 3 (usually)____, 2 (sometimes)____, 1 (seldom)____, 0 (never)____.

2. Do you climax (have an orgasm) when having sexual intercourse with your partner? 4 (always)____, 3 (usually)____, 2 (sometimes)____, 1 (seldom)____, 0 (never)____.

3. Do you feel sexually excited (turned on) when having sexual activity with your partner? 4 (always)____, 3 (usually)____, 2 (sometimes)____, 1 (seldom)____, 0 (never)____.

4. How satisfied are you with the variety of sexual activities in your current sex life? 4 (always)____, 3 (usually)____, 2 (sometimes)____, 1 (seldom)____, 0 (never)____.

5. Do you feel pain during intercourse? 0 (always) ____, 1 (usually)____, 2 (sometimes)____, 3 (seldom)____, 4 (never)____.

6. Are you incontinent (leak urine) during sexual activity? 0 (always)____, 1 (usually)____, 2 (sometimes)____, 3 (seldom)____, 4 (never)____.

7. Does fear of incontinence (either stool or urine) restrict your sexual activity? 0 (always)____, 1 (usually)____, 2 (sometimes)____, 3 (seldom)____, 4 (never)____.

8. Do you avoid sexual intercourse because of bulging in the vagina (either the bladder, rectum or vagina falling out)? 0 (always)____, 1 (usually)____, 2 (sometimes)____, 3 (seldom)____, 4 (never)____.

9. When you have sex with your partner, do you have negative emotional reactions such as fear, disgust, shame or guilt? 0 (always)____, 1 (usually)____, 2 (sometimes)____, 3 (seldom)____, 4 (never)____.

10. Does your partner have a problem with erections that affects your sexual activity? 0 (always)____, 1 (usually)____, 2 (sometimes)____, 3 (seldom)____, 4 (never)____.

11. Does your partner have a problem with premature ejaculation that affects your sexual activity? 0 (always)____, 1 (usually)____, 2 (sometimes)____, 3 (seldom)____, 4 (never)____.

12. Compared to orgasms you have had in the past, how intense are the orgasms you have had in the past 6 months? 0 (much less intense)____, 1 (less intense)____, 2 (same intensity)____, 3 (more intense)____, 4 (much more intense).

The short form of the Urogenital Distress Inventory (UDI-6):

Do you experience the following? If so how much are you bothered by:

1. Frequent urination? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

2. Urine leakage related to the feeling of urgency? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

3. Urine leakage related to physical activity, coughing or sneezing? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

4. Small amounts of urine leakage (drops)? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

5. Difficulty emptying your bladder? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

6. Pain or discomfort in the lower abdominal or genital area? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

The short form of the Incontinence Impact Questionnaire, Short Form (IIQ-7):

Has urine leakage (incontinence) affected your:

1. Ability to do household chores (cooking, housecleaning, laundry)? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

2. Physical recreation such as walking, swimming, or other exercise? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

3. Entertainment activities (movies, concerts, etc.)? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly))

4. Ability to travel by car or bus more than 30 minutes from home? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

5. Participation in social activities outside your home? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

6. Emotional health (nervousness, depression, etc.)? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)

7. Feeling frustrated? 0 (not at all)____, 1 (a little bit)____, 2 (moderately)____, 3 (greatly)
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