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Abstract
Introduction: Vaginitis is a common problem for women, especially in reproductive-aged women. It is a
worldwide health problem with many side effects but could be prevented by a health-promoting lifestyle related
to vagina health. The aim of this study was to determine the factors affecting relapse of vaginitis.
Methods: In this experimental study, 350 reproductive-aged women with vaginitis were selected from 10 health
centers in Kermanshah (Iran) during 2015 and were equally included in the intervention and control groups. To
collect data, a researcher-created questionnaire, which included sociodemographic and health-promoting lifestyle
questions, was used. The educational intervention was performed over 20 sessions, each lasting 25-35 minutes.
An intervention group was educated by face-to-face education, pamphlets, phone contacts, text messages, and
social media. Another group continued the routine clinic education and treatment without contacting the
intervention group. Data were analyzed through chi-square and a logistics regression model using IBM-SPSS
version 20.
Results: The results of the study indicated a significant relation between sociodemographic characteristics such
as women and their husbands’ literacy, job, family size, income, area for each member of family, tendency of
pregnancy, body mass index (BMI), and caesarean experience (p<0.001) and vaginitis. In addition, significant
relationships between health-promoting lifestyle dimensions and prevention of vaginitis were identified. Relapse
after intervention in the intervention group was 27.7% and 72.3% in the control group. According to the logistic
regression analysis, chance for relapse of vaginitis in the group that did not receive intervention was more than
the same chance in the intervention group (OR=5.14).
Conclusion: Health-promoting lifestyle intervention influences prevention of vaginitis. Health-promoting
lifestyle, literacy promotion, prevention of caesarian, and obesity are beneficial to improvement in lifestyle
dimensions associated with vagina health could be implemented as a successful prevention method. Therefore, it
seems that applying a health-promoting lifestyle is essential for a healthy vagina and prevention of vaginitis.
Keywords: Relapse of vaginitis, Reproductive-aged women, Health promotion, Lifestyle
1. Introduction
1.1. Background and study logic
Most women have had vaginitis at some point in their lives (1). Vaginitis is the most prevalent infection in the
genital tract and is recognized among women in the primary health care sector and in gynecology clinics. It has been
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estimated that vaginal infections alone account for >10% of outpatient visits to providers of women’s health (2).
Vaginitis is a general term that refers to inflammation of the vaginal wall generally caused by one of three disorders:
yeast infections, bacterial vaginosis, and trichomoniasis (3, 4). They affect women of all ages, but they are most
common during the reproductive years (The American College of Obstetricians and Gynecologists, August 2011)
The subpopulation of women (less than 10%) suffers from recurrent often intractable episodes (5). Nearly 75% of all
adult women have had at least one yeast infection in their lifetime, and 40 to 45 percent will have two or more (6-9).
Vaginitis is a global health problem that affects men, women, families, and communities. It may have severe
consequences such as infertility, ectopic pregnancy, chronic pelvic pain, abortion, and an increased risk of HIV
transmission, preterm birth or delivery of a low-birth weight infant. Therefore, proper prevention and treatment of
these diseases are of great importance (8, 10-15). Some predisposing factors for vaginitis include obesity, physical
activity deficiency, high intake of sugar, carbohydrates, cola and alcohol, low intake of dairy products, low Vitamin
C, stress, sleep disorders, and antibiotics, consequently reducing simple carbohydrates and refined foods (4).
Nutrient intake may be associated with vaginitis. For example, dietary fiber, fruits, and vegetables (16). Too much
sugar is also found to be bad for vaginal health and can make one more prone to yeast infections. Therefore a strict
low-carb diet is recommended (15, 20). If women want to enjoy having a healthy vagina, they should stick with a
balanced diet, avoid processed and sugar-rich foods and eat plenty of fresh vegetables and fruits (19, 20). Increased
psychosocial stress is associated with greater bacterial vaginosis prevalence, recurrent candida vulvovaginitis, and
incidences independent of other risk factors (7, 17). According to the above, lifestyle is associated with vaginitis.
The term “lifestyle” is a theory that is often used to refer to the way people live (21). Lifestyle includes behaviors
such as food habits, sleeping and resting, physical activity and exercising, weight control, smoking and alcohol
consumption, immunization against disease, coping with stress and ability to use family and society supports (19).
The WHO defines health promotion as the process of enabling people to increase control over and to improve their
health (WHO, 1986). Health-promoting lifestyles refer to individual actions to attain positive health outcomes
(Pender, Murdaugh, & Parsons, 2011 [22]). Pender classified health-promoting lifestyles in six dimensions:
nutrition, physical activity, stress management, interpersonal relationships, spiritual growth, and health
responsibility (23, 24). Maintaining health typically requires improvement in health-promoting lifestyles (25).
Women are the primary health promoters all over the world. For their effective participation in health promotion,
women require access to information, networks, and funds (26). Women’s health is the fundamental component of
development and improvement in the developing world (27). Regarding the increase in prevalence genecology tract
infections in various communities, WHO often emphasizes their prevention and control. The necessity of
consultation and education for efficient preventive healthy behaviors is one of the hottest topics in sexual and
reproductive health. Education of women at the reproduction age toward infection prevention, using health services
and self-care methods aimed at reduction of disease transmission and treatment, is a necessity in society (10, 28) .
1.2. Objectives
The main objective of this current research was to determine factors affecting vaginitis and relapse of this disease
among reproductive-aged women. The specific objectives were to determine the difference between the intervention
group and control group to assess the effect of a health-promoting lifestyle on vaginitis. We tried to empower
women’s lifestyles by educational intervention concentrated on three main dimensions: nutrition behaviors, physical
activity, and mental health.
2. Material and Methods
2.1. Research design and setting
This experimental study was conducted on 350 reproductive-aged women with diagnosed vaginitis in health centers
affiliated to Kermanshah University of Medical Sciences (a city in west Iran) during 2015. Patients were divided
into intervention and control groups. The intervention group (n=175 participated in a health-promoting lifestyle
designed education based on the adopted Pender’s health promotion model of additional routine treatment; the
control group (n=175) received routine treatment. The tool for gathering data was a researcher-made questionnaire
administered for all 350 participants in the beginning of the study and six months after intervention.
2.2. Sample size and Sampling method
The sample size with a 95% confidence level and power of 80% was calculated 137.5 (~140) by considering the
OR=1.7, P = 0.45 (relapse of vaginitis according epidemiology of vaginitis), and L = Ln (1.7) = 0.53. By hypothesis
based on 20% abscission, 175 patients were considered in each group. It was a stratified two-stage clustered
sampling. The health centers in Kermanshah (a total of 24 centers) were considered as clusters. Then health centers
were stratified in five geographic areas (north, south, east, west, and center) of the city. In the first stage for each
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stratum, two health centers were selected randomly (10 centers), in the second stage from each selected health
center, women with vaginitis were selected randomly.
2.3. Participant allocation
The 10 centers were named on 10 cards. These cards were scrambled, and each time one card was picked out, it was
considered as an intervention center, and the next card was associated with the control center. Therefore, five health
centers were allocated for the intervention group and five centers for the control group.
2.4. Experiment and data collection
To collect data, a researcher-created questionnaire included sociodemographic questions (age, literacy, job,
husband’s job, husband’s literacy, economic statues, area for each member of family, BMI, history of abortion,
history of vaginitis, caesarean, and family size); the second part of questionnaire included questions about lifestyle,
which were designed in three dimensions (nutrition behaviors, physical activity, and mental health) with a multiple
Likert scale range of choices being used. Although there are some questionnaires such as Walker’s health-promoting
lifestyle profile, there is no questionnaire about lifestyle related to vagina health. Consequently, the questionnaire to
measure lifestyle related to vagina health was designed and validated via psychometric process. After randomly
selecting and dividing clinics into intervention and control groups, the control group received the usual treatment,
and the intervention group received health-promoting lifestyle education emphasized in three dimensions: nutrition
behaviors, physical activity, and mental health additional routine treatment. Content of intervention adapted to
women’s needs in three aspects of lifestyle associated with vagina health and prevention vaginitis. The intervention
was performed over 20 sessions in 20 to 30 min¬ute increments. Face-to-face education, pamphlets, phone contacts,
text messages, and social (Internet) media followed the intervention group.
2.5. Statistical analysis
To approach the aims of the research and answer the questions, data were analyzed by IBM© SPSS© Statistics
version 20 (IBM© Corp., Armonk, NY, USA) using tests including chi-squares test, and logistic regression (p <
0.05) was considered a statistically significant level. The confidence interval was 95%.
2.6. Study variables, bias, and confounders
Health-promoting lifestyle was the intervention variable, and relapse of vaginitis was considered the outcome.
Because centers were randomized into two groups in this study, it is expected that most of the biases were adjusted.
The intervention group and control group had no contact with each other. To avoid bias, Kermanshah health centers
were requested not to allow any other similar intervention to be conducted during the time this research was carried
out.
2.7. Research ethics
The research project received the confirmation of the Institution Ethics Committee of Tehran University of Medical
Sciences (number 9021108004-133603, dated 12/30/2015). All required arrangements were done. Participants were
intimated with details of the study, asked to read and sign a consent form, and assured of confidentiality. The
women volunteers were given the opportunity to leave the study if they became uncomfortable. The control group
was given the opportunity to participate in the health-promoting educational program after the study. All
questionnaires was completed in privacy and in a comfortable room in the health centers after receiving routine
treatment by patients in the office. A total of 350 of participant were assured the information would remain private.
3. Results
The mean age of women in this study was 31.03±7.65 years. Most of our study population (93.1%) consisted of
housewives. The financial status of participants was moderate (88.9%). Mean of literacy years in these women was
8.89±3.65 and 9.94±3.54 in their husbands. Mean of BMI 26.84± 3.61. Most (68.3%) participants were living in
families with three or four members. Demographic variables were not significantly different between two groups.
Other features of women participating in the study based on intervention and control groups are shown in (Table 1).
Eighty-eight percent of all participants had vaginitis at least once in six months before the study: 51.3% in the
intervention group and 48.7% in the control group. Although there is not any difference between groups before
intervention, we noted a correlation between participants’ lifestyle and relapse of vaginitis. Relapse of vaginitis in
the intervention group is 17.7% and 46.3% in the control group. Chi-square tests show a significant (p<0.001)
relation between intervention and relapse of vaginitis (Table 2).
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Table 1. Sociodemographic Characteristics of Participant in Two Groups
Characteristics
Groups
Intervention (n=175)
Age (year)
30.08 ±7.61
Literacy
9.11 ± 3.60
Husband literacy
10.05 ± 3.50
Settlement area
117.26 ± 40.61
Area per person in family
31.24 ± 11.75
Weight (kg)
69.39 ± 10.95
Height (cm)
160.91 ± 5.33
BMI (kg/m2)
26.72 ± 3.51
Job
Housewife
162 (93.6%)
Occupied (worker, employee) 8 (4.6%)
Student
3 (1.7%)
Husband job
Unemployed, jobless
6 (3.5%)
Occupied (worker, employee) 156 (90.7%)
Retired
6 (3.5%)
Student, collegian
4 (2.3%)
Financial status
Good
12 (6.9%)
Moderate
155 (88.6%)
Bad
8 (4.6%)
Family size
Two
9 (5.3%)
Three
56 (32.2%)
Four
69 (39.7%)
Five
22 (12.6%)
Six and more
18 (10.3%)
Vaginitis recurrence history No
17 (9.7%)
Once
65 (37.1%)
Two times
72 (41.1%)
Three times and more
21 (12%)
Table 2. Chi-Square tests between groups
Variable
Before intervention
Intervention group Control group
Without relapse 17 (40.5%)
25 (59.5%)
Relapse
158 (51.3%)
150 (48.7%)
Value
1.732
df
1
P-value
0.249

After intervention
Intervention group
144 (60.5%)
31 (27.7%)
32.826
1
<0.001

Control (n=175)
30.99 ± 7.70
8.67 ± 3.70
9.84 ± 3.59
119.40 ± 43.78
32.10 ± 13.04
69.65 ± 10.70
160.61 ± 5.44
26.97 ± 3.71
160 (92.5%)
9 (5.2%)
4 (2.3%)
7 (4%)
158 (90.3%)
5 (2.9%)
5 (2.9%)
10 (5.7%)
156 (89.2%)
9 (5.1%)
10 (5.8%)
65 (37.6%)
47 (27.2%)
33 (19.1%)
18 (10.3%)
25 (14.3%)
72 (41.1%)
56 (32.6%)
22 (12.57%)

P-value
0.26
0.25
0.57
0.63
0.51
0.82
0.59
0.52
0.89
0.98

0.09
0.13

0.27

Control group
94 (39.5%)
81 (72.3%)

Chi-square test results in Table 3 indicate a relation between relapse of vaginitis and some socioeconomic
characteristic such as women and their husbands’ literacy, job, family size, income, area allocated for each member
of the family, tendency of pregnancy, BMI, caesarean history, and experience of health education about healthpromoting lifestyle associated with vaginitis (p<0.001). In addition, the same results (Table 4) addressed a
significant relationship between health-promoting lifestyle and vaginitis; these included nutrition behaviors, physical
activity, mental health, genital health, social support and interpersonal relationships, responsibility for health, selfefficacy, benefits and barriers of health-promoting lifestyle and role of health providers. Chi-square tests showed a
significant relationship between all health-promoting lifestyle dimensions and prevention of vaginitis. Independent
variables were included in the logistic regression. In this model, odds ratio and confidence intervals are shown for
the variables that resulted in significant P-value. Logistic regression shows the chance of vaginitis in different
groups of participants. According to the logistic regression analysis, in regard to factors that were positively
associated with relapse of vaginitis, chance for relapse of vaginitis in the group that did not receive intervention is
(OR=5.14) times more than the same chance in the intervention group, 95% CI (confidence interval) is 2.79–9.44.
Women who were in the primary level of education (under seven years education) and who had 7–12 years
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education, respectively, had (OR=1.77 and 2.33) times of the same chance for women who had a university
education. Literacy of their husbands was significantly related to vaginitis as well. Women who had husbands under
seven year’s education had a 3.25 times chance more than women who had a husband with a university education,
and relapse of vaginitis in women who had a husband with (7–12) years education was 1.71 times more than highlevel education (more than 12 years education). Findings showed that the chance for those in bad economic
situations was (OR=2.17, 95% CI: 0.52–8.89) times, and women who were in moderate economic statues (OR=1.39,
95% CI: 0.706–2.74) times of the chance for women who were in good economic situations. In regards to family
size associated with relapse of vaginitis, the chance for more than six members in a family was (OR=2.12, 95% CI:
0.74–5.99) times, and in family that had five members it was (OR=1.74, 95% CI: 0.704–4.315) times the same
chance in a family with three members. Chances in women with more than one caesarean history (OR=1.53, 95%
CI: 0.629–3.77) times the chance for the same women without caesarean. Change in BMI has been associated with
relapse of vaginitis. Women who had increasing weight gain over six months or who stabilized their weight had
more chance for vaginitis. Chances for women with increasing BMI was (OR=12.85, 95% CI: 5.21–31.69) times the
same chance for women who decreased their weight. Women who had no changes in their weight and kept their
weight the same as six months ago as overweight (OR=3.45, 95% CI: 1.71-6.99) more than women who decreased
their weight.
Table 3. Chi-Square tests between sociodemographic characteristics and relapse of vaginitis
Sociodemographic characteristics
Value df P-value
Groups
32.82 1 <0.001
Age
3.42
2 0.18
Job
2.81
1 0.09
Husbands’ job
3.013
0.21
Literacy
13.58 2 0.001
Husbands’ literacy
12.72 2 0.002
Income (financial statues)
8.672 2 0.013
Area for each member of family
14.68 3 0.002
Family size
6.69
3 0.08
Caesarean
9.50
2 0.009
Number of pregnancy
6.55
5 0.21
Number of live child birth
1.96
3 0.58
Number of abortion
0.96
0.59
Number of death birth
0.65
1 0.41
Type of contraception
7.95
0.22
Tend to pregnancy
3.96
1 0.04
BMI before intervention
15.34
0.001
BMI after intervention
52.26
<0.001
Change in BMI
52.68 2 <0.001
Have an under two years infant after intervention 0.04
1 0.82
Breast feeding after intervention
0.24
1 0.62
Diagnosed vaginitis
4.70
0.31
Table 4. Chi-Square tests between health promotion lifestyle dimension and relapse of vaginitis
Health promoting lifestyle dimensions Value df P-value
Nutrition behaviors
110.77 2 <0.001
Physical activities
101.58 2
Mental health
105.25 2
Genital health
183.64 2
Social supports and relationships
161.36 2
Health providers role
90.56
2
Responsibility for health
134.08 2
Benefits of health-promoting lifestyle 156.15 2
Barriers of health-promoting lifestyle
132.64 2
Self-efficacy
204.46 2
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Results of binary logistic regression about relationships between health-promoting lifestyle dimensions and relapse
of vaginitis show participants in the study who have weak nutrition behaviors (OR=2.61, 95% CI: 0.33–20.62) times
the same chance in women with good health-promoting nutrition behaviors. Women who were in a moderate level
of health-promoting nutrition behaviors (OR=1.36, 95% CI: 0.19–9.68) times the same chance in women in a good
level. The chance of vaginitis in women with weak physical activities (OR=7.81, 95% CI: 1.65–36.92) times the
same chance in women with good physical activities. Women who were in a moderate level of physical activities
(OR=1.25, 95% CI: 0.26–5.96) times the same chance in women with health promoting physical activities. Chance
for relapse of vaginitis in the group in a weak level of genital health (OR=0.11, 95% CI: 0.76–158.62) times the
same chance in women with good genital health. Women in a moderate level of genital health (OR=2.46, 95% CI:
0.25–23.60) times the same chance in women with good genital health. Social supports and good interpersonal
relationships with others were factors associated with vaginitis; logistic regression has shown the chance of vaginitis
in women who have weak social supports (OR=1.82, 95% CI: 0.122–27) times the same chance in women in the
reference group. Relapse of vaginitis in women who were in a moderate level of social support had three times the
same chance in women with a good level of social support and interpersonal relationships. Women who received
weak services of health providers had 1.53 times more than the reference group a chance for vaginitis. Women in a
moderate level (OR=2.03 .95% CI: 0.31–13.02) times the same chance in women who had received good services
from health providers. The chance for vaginitis in the group who had weak responsibility about health (OR=9.02,
95% CI: 1.60–50.83) times the same chance in women with good responsibility about health. Women in a weak
level of perceived benefits of health-promoting lifestyle had more chances for relapse of vaginitis; the chance for
vaginitis in this group (OR=23.33, 95% CI: 2.21–24.60) times the same chance in women who had a good
perception about the benefits of a health-promoting lifestyle. Also the chance of vaginitis in the moderate group
(OR=7.67, 95% CI: 0.87–67.23) times the same chance in the reference group. Women in a moderate level of
perceived barriers for health-promoting lifestyle had more chance for relapse of vaginitis; the chance for vaginitis in
this group (OR= 1.68, 95% CI: 0.26–10.99) times the same chance in women who had a good perception about
barriers for a health-promoting lifestyle. Women in a weak level of self-efficacy had more chance for vaginitis
(OR=11.25, 95% CI: 1.17–10.79) times the same chance in women who had good self-efficacy.
4. Discussion
This study addressed a significant relationship between prevention of vaginitis or relapse of it, and a healthpromoting lifestyle that included proper nutrition behaviors, physical activity, mental health, genital health, social
supports and interpersonal relationships, responsibility for health, self-efficacy, perceived benefits, and barriers of a
health-promoting lifestyle and role of health providers. Also the finding of this study indicated a significant relation
between relapse of vaginitis and socioeconomic characteristics (women and their husbands’ literacy, job, family
size, financial status, area for each member of family, tendency of pregnancy, BMI, and caesarean experience).
Review of the literature about vaginitis shows that lifestyle is associated with vaginitis. For example, nutrition
behaviors such as sugar, dairy, vegetable, and fruit intake; physical activity leads to weight control; BMI; stress, also
mental health including relationships with others, problem-solving skills, perception of counseling, and acceptance
of responsibility about health are relate to vaginitis. Therefore, three aspects of lifestyle—nutrition behaviors,
physical activity, and mental health—were the most important subjects in our intervention. Results of this study
indicate the positive effect of health-promoting intervention on reproductive-age women’s health and concordances
to the results of the study conducted by Abbas Rahimi Foroushani et al. (29). There have been surveys in
Kermanshah about vaginitis and the need for implementation of an educational intervention (30). Thus design of
intervention adjusted an understanding of the problem and the context (31). According to the rising scores of
lifestyle dimensions for patients who received intervention, quality of life has improved in these women. This
indicates that intervention is necessary for women, as Sneha Barot has said: Investment in sexual and reproductive
health is necessary to reach ideal global health (32). Other studies showed treatment and behavioral intervention
programs are effective methods of treatment, but the behavioral intervention program is superior and cost-effective
with few side effects (33). Lifestyle factors are related to many diseases that could be prevented through exercise,
good nutrition, avoidance of tobacco and alcohol, psychological well-being and healthy interpersonal relationships,
relaxation, stress management, suitable sleeping, spiritual involvement, spending time in nature, and service to
others, says Dr. Roger Walsh of the University of California, Irvine’s College of Medicine and Michael O’Donnell
(34). In the nutrition field, routine diary fresh vegetables and fruits intake reduce the chance to get vaginitis, whereas
sweets intake increases probability of vaginitis (35). In Watson and Calabretto’s study, as in our study, the vaginal
inflammation in the group that used yoghurt was decreased up to three times. Keeping a balanced diet and
nutritional considerations are vital for women. In addition, inadequate physical activities lead to obesity, which is a
susceptible factor for vaginitis. Implement of 30-minute simple exercises and walking three to five times per week
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enabled women to achieve normal BMI and prevent obesity. A study conducted by Baheiraei et al. on women of
reproductive age in Tehran reveals that physical activity makes positive changes in health. These studies have
reported the relationship between self-efficacy and the subdomains of health-related lifestyles such as nutrition,
physical activity, health responsibility, and other subdomains (36). Also in our study, we tried to raise self-efficacy
in simple ways. Patients learned to keep to their routine activities even in dusty and warm weather. They were able
to engage in simple physical activities at home; they also arranged their diet in simple and cost-benefit methods. In
this study, we could improve female scores in mental health settings because we believe it is an important aspect of
lifestyle related to vagina health, as noted by Fiocco (37). Further, Mojgan Mirghafourvand et al., in a study of
health-promoting behaviors and their predictors in Iranian women of reproductive age (36), and Jiang et al. (2007)
have similar findings in their intervention (38). Women in this study learned how to overcome stress by pursuing
relaxing activities such as meditation, breathing slowly and deeply, doing regular exercises, listening to music, and
maintaining communication with others, especially relatives, as different ways to manage stress. This was in line
with the results of the Dale et al. study. Adequate sleep is a major component of women’s health. Determining
regular hours for sleeping and having a daily program for walking also could promote the quality and quantity of
sleeping were also learned by women, according to Abedi et al. in their study (39,40). The results showed that the
health-promoting educational intervention largely reduces relapse of vaginitis and promoted lifestyle of women. It is
our recommendations for future action for the implementation of other surveys about reproductive health, especially
vaginitis and behavioral factors such as sexual behaviors that we tried to follow. According to our findings, the
intervention revealed that the intervention could be delivered with fidelity and was acceptable to patients (41). There
is no doubt that it will be beneficial, in which case it should be implemented. Finally, the effects of the intervention
are sufficiently promising. In that case, the researcher who understands the underlying problem has developed a
credible intervention and considered that the key points in evaluation will be in a strong position in which to conduct
a worthwhile, rigorous, and achievable definitive trial, as Campbell et al. noted in 2007 (42).
5. Conclusions
This study helped us to determine important factors associated with vagina health, prevention of vaginitis, and
relapse of this issue. The findings of this study showed a significant relationship between lifestyle and vaginitis. In
addition, there is a significant relationship between some sociodemographic characteristics (women and their
husbands’ literacy, job, family size, financial status, tendency of pregnancy, and caesarean experience) and vaginitis.
The importance of these outputs is to apply health-promoting lifestyle intervention adjusted to the context
concentrated on target groups, especially housewives, couples in low levels of literacy and financial status, and
prevention of caesareans as an innovated protocol for prevention of vaginitis and relapse of this disease in primary
health care services.
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