
Introduction 
Vaginitis is an infectious and inflammatory disease that 
affects vagina and is associated with abnormal vaginal 
discharge (1). Lactobacilli is the most common vaginal 
microorganism. The decrease of lactobacilli may lead to 
symptomatic changes in vagina. Bacterial vaginosis (BV) 
is the most common vaginitis that is known by a reduction 
in vaginal lactobacilli and an increased growth of other 
anaerobic species of bacteria (2). BV can be observed in 
64% of women with sexually transmitted infections, 15% 
to 20% of pregnant women, and 10% to 15% of women 
who refer to gynecologic clinics (3,4). BV is widespread 
in different parts of the world and among different eth-
nicities. For example, it was detected by 5%-15% among 
Caucasian women and 45%-55% among African and 
black Americans. It is estimated that the total prevalence 
of BV around the world is 20%-30%. The prevalence of 
BV in Iran varies. It is reported by 16% in central, 40% 
in southern, and 50% in tribes of Iran (among high-risk 
population) which is a significant value (5-7).

BV is a strong risk factor for acquiring and transmis-
sion of sexually transmitted diseases, including human 

immunodeficiency virus (HIV) and pelvic inflammatory 
disease (8). Moreover, it infects amniotic fluid and fetal 
membranes and causes premature rupture of membranes 
during pregnancy and post-partum fever (9,10).

The selected treatment of BV is oral metronidazole (11). 
However, more than half of patients have 2 to 3 recurrenc-
es per year (12). BV affects varying degrees of self-confi-
dence and sexual life of women (13). One of the challeng-
es of physicians is to find the effective treatment of BV, 
because the long-term effectiveness of antibiotics is weak 
and recurrence is common (13).

The aim of BV treatment is to preserve the vaginal pH at 
4.5 and lower and to prevent the over growth of pathogens 
until normal vaginal flora is reconstructed and maintain 
normal vaginal pH (14,15). The relationship between BV 
and increased level of vaginal pH has made the use of vagi-
na acidifier materials as an attempt to build an unsuitable 
area for the growth of pathogens, reasonable (16). One of 
the effective materials in maintaining vaginal pH lower 
than 4.5 is vaginal vitamin C; vaginal vitamin C maintains 
vaginal pH at low range and is effective in treatment of BV 
through producing lactic acid (17).
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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Some studies have shown the effects of vaginal vitamin 
C on decreasing the signs and symptoms of BV (18-20).

This aim of this study was to determine the efficacy of 
vitamin C and metronidazole on BV treatment using the 
Amsel and Nugent criteria. The reason why vitamin C is 
used for this study is its effectiveness in decreasing vagi-
nal pH, reducing the clue cells (16), maintaining normal 
acidity for vagina by producing lactic acid (17-19) and safe 
topical application of this material in human.

Materials and Methods
Study Design 
This triple-blind randomized clinical trial was performed 
from July 2015 to November 2015. Recruitment was be-
gan after receiving permission from Ethics Committee of 
Tabriz University of Medical Sciences. All women gave a 
written informed consent and the vaginal samples were 
taken by correspondent author. Research environment in-
cluded gynecological clinic of Samen hospital (specialized 
hospital affiliated with the armed forces) in Mashhad, a 
metropolitan in north eastern Iran and the capital of Kho-
rasan-e Razavi province with a population of about 3.2 
million people (21). 

Outcome Measures
The primary outcomes were appropriate clinical and lab-
oratory manifestations based on Amsel and Nugent crite-
ria 10 ± 3 and 30 ± 3 days after the treatment, lack of mal-
odorous discharge, itching, dyspareunia, and fishy smell 
during the sexual intercourse and the secondary outcomes 
were variation in vaginal pH and existence of clue cells 
10 ± 3 and 30 ± 3 days after the treatment.

Participants
Inclusion criteria were: married non-pregnant and 
non-lactating women aged 18-45 years, diagnosis of BV 
based on Amsel and Nugent scoring system, willingness 
to participate in research and being monogamous of 
husband. Patients were excluded if they were affected by 
chronic diseases, HIV, genital herpes or other vaginal in-
fections, and unexplained vaginal bleeding. Using vaginal 
drugs and vaginal douche and taking any antibiotics, ri-
fampin, phenytoin, phenobarbital or any type of anticoag-
ulant during the last 2 weeks.

Intervention
The data collection questionnaires included the demo-
graphic and reproductive history, clinical examination 
and laboratory tests.

In this study, the diagnosis of BV was considered in 
case of at least 3 components of 4 Amsel criteria, includ-
ing gray vaginal discharge, positive Whiff test, vaginal pH 
more than 4.5, the presence of clue cells (22,23) and the 
score of 4 to 6 with clue cells or higher than 7 without 
clue cells, based on the Nugent scoring system (24-26). 
The treatment of this study was the removal of all Amsel 
criteria or remaining of 1 criterion, as well as getting the 
scores of 0 to 3 or 4 to 6 without clue cells due to Nugent 

scoring system.
Women with abnormal vaginal discharge problems who 

referred to the gynecologic clinic were examined frequent-
ly by sterile speculum after the explanation of objective 
of the study. Samples of discharges were taken by sterile 
swab and were transferred on 2 separate slides. The first 
slide was evaluated after adding a drop of 1% potassium 
hydroxide in terms of amine smell release (Whiff test) and 
the second slide was sent to the laboratory at the same day 
for due microscopic examinations. The pH of vaginal dis-
charge was measured using pH meter tape (Merck, Ger-
many) with 0.5 precision. The slides were Gram stained by 
the technician, who was unaware of Amsel criteria results 
and allocation of people in the groups. People with defi-
nite diagnosis of BV were called at the same night in order 
to take medicine next day from the gynecologic clinic.

The intervention group took 4 oral metronidazole tab-
lets 250 mg daily for 7 days (given by researchers to pa-
tients [2 per 12 hours]) with 250 mg vitamin C vaginal 
tablets and the control group took the same dose of oral 
metronidazole and placebo vaginal tablets. Patients were 
told about the correct use of vaginal drug and they were 
asked not to use the vaginal douche during drug consump-
tion and not to take antibiotics as well as condom. The 
initial follow-up was after treatment on day 10 ± 3 and the 
second follow-up was treatment on day 30 ± 3. Patients’ 
examination on follow-ups after treatment included vag-
inal examination by sterile vaginal speculum and cervix 
and vaginal examination in terms of inflammation and 
vaginal pH as the first examination. Furthermore, samples 
of discharges were taken by 2 sterile swabs for Whiff test. 
The satisfaction of treatment was asked from participants 
at the first follow-up after treatment using a 3-point Likert 
scale questions. Side events checklist was completed for all 
of participants.

Sampling and Sample Size
Sample size was calculated using Power and Sample Size 
Calculation (PS) software version 1.3. Considering 66% 
cure rate of oral metronidazole (27), 5% type I error and 
power of 80% and the dropout rate of 10%, the required 
samples for detecting minimum of 20% difference be-
tween 2 groups in cure rate were calculated, 80 individuals 
per group. 

Randomization and Blinding
Eligible subjects, who met the entrance criteria were allo-
cated into 2 intervention (receiving vitamin C vaginal tab-
lets and oral metronidazole) and control groups (placebo 
vaginal tablet and oral metronidazole) by random block 
with 4 and 6 blocks and allocation ratio of 1:1. The study 
was triple blind. It means that the treatment assignment 
was concealed from the participants, investigators and 
data analyzer.

The allocation sequence was identified using Random-
ized Allocation Software (RASS) version 2.0 by a person 
who was not involved in the study. 

The patients received packs, containing 7 vitamin C 250 
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mg vaginal tablets or placebo, which were written with 
consecutive numbers in order to respect the appropriate 
method for allocation concealment. 

Vitamin C vaginal tablets were prepared using inert 
pharmacological excipients such as microcrystalline cel-
lulose, starch, lactose, and magnesium stearate also con-
taining vitamin C as active ingredient. Placebo tablets also 
contained the same ingredients except vitamin C with the 
same shape and color completely similar in appearance 
(color, smell, shape) in formulation laboratory of Faculty 
of Pharmacy, Tabriz University of Medical Sciences.

Statistical Analysis 
Data were analyzed using the SPSS software version 15. 
In order to describe the sociodemographic character-
istics, descriptive statistics was used (e.g. frequency) as 
well as central and dispersion indexes (e.g. mean and 
standard deviation). To compare demographic character-
istics between groups independent t test, chi-square and 
chi-square for trend were used. For calculating odds ratio 
(OR) binary logistic regression was used. In all measure-
ments, the P value of less than 0.05 was considered statis-
tically significant.

Results
The initial and clinical examination was carried out on 
825 women whom attended the outpatient gynecologic 
clinic with abnormal vaginal discharge, among which 608 
patients were excluded due to lack of inclusion criteria, 
and 57 patients were excluded because they were not in-

terested to participate in the study. The study took place 
with 160 women. One patient of intervention group and 2 
patients of control group did not attend the first follow-up 
meetings. When the reasons were asked by phone, all of 
them stated about recovery of vaginitis and lack of the 
disease. Six patients of intervention group and 7 patients 
of control group did not attend in the second follow-up 
meetings. Three patients of intervention group and 4 
patients of control group did not respond to calls due to 
pregnancy, travel, and complete treatment (Figure 1). 

There was no significant difference between interven-
tion and control groups in terms of socio-demographic 
characteristics (Table 1). The mean ± standard deviation 
(SD) age of participants was 33.8 ± 7.5. 18.8 % of women 
were employed. 51.9% of women had high school diploma 
and 28.8 % had higher education. 

Baseline Characteristics of the Participants
At the baseline, all participants had smelly gray vaginal 
discharges with vaginal pH higher than 4.5 and positive 
Whiff test. Vaginal smear of 73.4% of participants includ-
ed clue cells. There were no significant differences be-
tween the 2 groups in terms of clinical complaints, includ-
ing smelly discharge, vaginal itching, and dysuria. There 
was no significant difference between the 2 groups in 
terms of Nugent criteria components other than number 
of lactobacilli and in terms of Amsel criteria components 
other than pH at the beginning of study. This means that 
the vaginal pH of control group was significantly lower 
than the experimental group (Table 2).
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Figure 1. Study Flowchart.
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Table 1. Comparison of the Demographic Features and Midwifery History of Participants in Separate Groups

Vitamin C (n=79) Placebo (n=81) P

Age (y), Mean (SD) 33.4 (7.5) 34.3 (7.6) 0.932a

Job, No. (%) 0.461b

Housewife 66 (83.5) 64 (79)

Education, No. (%) 0.292c

Low literacy (elementary to high school) 11 (13.9) 20 (24.7)

Diploma 43 (54.4) 40 (49.4)

University 25 (31.6) 21 (25.9)

Duration of marriage (y) 12 (4.2) 13 (3.3) 0.211c

Number of gestation 2.54 (1.07) 2.74 (1.03) 0.445a

Type of last delivery, vaginal, No. (%) 35 (55.6) 43 (62.3) 0.423b

Curettage history, No. (%) 10 (12.7) 12 (14.8) 0.695b

Cervical cautery or cryotherapy history, No. (%) 8 (10.2) 8 (9.9) 0.221b

Infections history over the past year, No. (%) 35 (44.3) 32 (39.5) 0.531b

a Independent t test.
b Chi-square.
c Chi-square for trend.

Table 2. Effect of Treatment on Amsel and Nugent Ccriteria

Variables

Vitamin C + Metronidazole Placebo + Metronidazole
10th Day, OR 

(95% CI) P
30th day, 
OR (95% 

CI)
PBefore 

Experimental 
(n=79)

10th Day
(n=78)

30th Day
(n=73)

Basic 
Values
(n=81)

10th Day
(n=79)

30th Day
(n=74)

Treatment based 
on Nugent and 
Amsel criteria

67 (85.9) 64 (87.7) 42 (52.3) 31 (41.9) 5.3 (2.4-11.6) <0.001 9.8 (4.2-
22.74) <0.001

Treatment based 
on Amsel criteria 69 (87.3) 65 (82.3) 43(53.1) 31(38.3) 6.4(2.8-14.6) <0.001 11.7(4.7-

26.8) <0.001

Lack of 
homogeneous 
discharge

0 (0) 68 (87.3) 55 (87.3) 0 (0) 34(39.2) 48 (64.9) 7.2 (3.40-15.5) <0.001 3.85 (1.65-
8.79) <0.001

Lack of clue cells 1 (26.6) 70 (89.7) 8 (93.2) 34 (42) 46 (58.2) 52 (70.7) 6.27 (2.66-
14.79) <0.001 5.64 (2-

15.89) <0.001

Negative Whiff 
test 0 (0) 77 (99.7) 70 (95.9) 0 (100) 68 (86.1) 64 (86.5) 12.4 (1.56-99) <0.001 3.64 (0.96-

13.82) <0.001

pH <4.5 0 (0) 68 (87.2) 60 (82.2) 0 (0 ) 33 (41.8) 24 (32.4) 9.4 (4.2-21.1) <0.001 9.61 (4.4-
20.28) <0.001a

Treatment based 
on Nugent criteria 
(%)

0 (0) 71 (89.9) 68 (93.2) 0 (0) 49 (61.3) 53 (70.7) 5.6 (2.3-13.20) <0.001 5.6 (2.063-
15.89)

<0.001b

a logistic regression.
b logistic regression with adjustment of baseline lactobacilli levels.

Outcomes and Estimations
The effects of treatment on Amsel, Nugent criteria and 
patients’ complaints were summarized in Tables 2 and 3, 
respectively.

The cure rate of the intervention group was 85.9% on 
10th day (OR: 5.3, 95% CI: 2.4 to 11.6) and was 87.7% on 
30th day (OR: 9. 8, 95% CI: 4.2 to 22.4). Vaginal pH be-
tween and within groups during the time was compared 
and results were summarized in Figure 2.

Participants were evaluated in terms of probable side ef-
fects of the treatment. Eleven subjects of the intervention 

group complained at early days from vaginal irritation and 
itching. There were no complications in the control group. 
Fifty-nine patients from intervention group (75.6%) and 
67 patients from control group (84.8%) were satisfied 
from treatment.

Discussion
The results of this study indicated that vitamin C vagi-
nal tablets and oral metronidazole, compared with the 
oral metronidazole on treatment and recurrence of BV 
one month after starting treatment, are more effective 
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without any serious side effects. In this study, all 4 com-
ponents of Amsel criteria in the intervention group were 
improved compared with control group on 10th and 30th 
days after treatment. Microscopic examination of samples 
showed that the intervention group obtained better Nu-
gent score compared to control group. This difference was 
statistically significant.
The results of this study were consistent with the results 
of other studies. Abbaspoor et al compared the efficacy 
of vitamin C vaginal tablet and metronidazole vaginal gel 
within 1 and 2 weeks after the treatment and in a dou-
ble-blind study. Amsel criteria components were not sig-
nificantly different between the 2 groups during the first 
and second weeks of treatment; they concluded that 250 
mg vitamin C vaginal was effective in BV treatment simi-
lar to what metronidazole vaginal tablets can do (20).

The results of Petersen and colleagues’ study showed 
that 250 mg vitamin C vaginal was more effective than 
placebo for the reduction of clue cells, pH and, negative 
Whiff test within the first and second week after the treat-
ment (19).

In a study by Krasnopolsky et al in treated women, there 
was no significant difference between BV recurrence 
based on Amsel criteria 3 months after treatment with 250 

Table 3. Effect of Treatment on Patient Complaints

Complaints

Vitamin C + Metronidazole Placebo + Metronidazole 10th Day
OR

95%CI
P

30th Day  
OR

95% CI
PBasic Values

 (n=79)
10th Day

(n=78)
30th Day

(n=73)
Basic Values 

(n=81)
10th Day 

(n=79)
30th Day

(n=74)

Smelly 
discharge 79 (100%) 12 (15.4%) 10 (13.7%) 81 (100%) 45 (%57) 45 (60.8%) 0.1 (0.06-

0.29) 0.001a 0.26 (0.11-0.60) 0.002a

Pain during 
intercourse 73 (92.4%) 0 (0) 2 (2.8%) 72 (88.9%) 0 (0) 2 (2.8%) 0 (0-0) 0.997 0.07 (0.133-0.79) 0.992

Itching 73 (92.4%) 0 (0) 1 (1.4%) 72 (90.1%) 11 (13.9%) 11 (14.9%) 0 (0-0) 0.997 0.08 (0.01-0.64) 0.017a

Abdominal 
pain 45 (57%) 5 (6.4%) 2 (2.7%) 51 (63%) 12 (15.2%) 11 (14.9%) 0.38 (0.12-

1.14) 0.085 0.16 (0.03-0.75) 0.021a

a Logistic regression.

Figure 2. Comparison of  Vaginal pH Between Groups During 
the Time.

mg vitamin C vaginal and placebo group; but this differ-
ence was significant 6 months after the treatment (28). In 
this study, the difference between the 2 groups in terms of 
BV recurrence 3 months after the treatment was not sta-
tistically significant but difference between the 2 groups 
was significant (14.7% of controls against 6.8% of experi-
mental group).

In general, cure rate of experimental group in the cur-
rent study was 88.5% on 10th day based on Amsel criteria. 
The cure rate of this study was more than Abbaspoor et 
al(76.7%) and Petersen et al (77%) at the end of first week. 
One of the possible reasons of difference is the simulta-
neous treatment of patients with oral metronidazole and 
vitamin C vaginal tablet. While in the studies conducted 
by Abbaspoor et al and Paterson et al, vitamin C vaginal 
was administered to intervention group (18-20).

The first control mechanism of normal vaginal flora 
is the decrease in pH (29). One of treatments of BV is to 
keep down the acidity of vagina. Anaerobic bacteria will 
not be able to grow within pH 3.8-4.5 (28). Use of antibi-
otics for BV treatment would lead to anaerobic bacteria 
resistance, treatment failure, and recurrence of BV within 
a few weeks (30). Use of vitamin C vaginal, as an extra 
treatment plays an important role in keeping down the 
pH. In this study, the vaginal pH of the intervention group 
was 19% less than that of the control group on 30th day.

In this study, the most common side effect of vitamin C 
was vaginal irritation and itching. This finding is in line 
with other studies (18-20,28).

The satisfaction of treatment was asked from partici-
pants at the first follow-up after treatment. In the interven-
tion group, 75.6% of participants and in the placebo group 
84.8% of participants group were satisfied. One of main 
reasons for lack of satisfaction in the intervention group 
was vaginal itching and irritation after the consumption 
of vitamin C. In study by Polatti (31), most people were 
satisfied with the received treatment; besides, 75.3% of vi-
tamin C vaginal receivers in Krasnopolsky et al (28) study 
described it as good or very good.

Strengths and Weaknesses 
The advantages of this study include blinding partici-
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pants, researchers and data analyzer, random allocation, 
and simultaneous use of Amsel and Nugent criteria in BV 
diagnosis (23,25). The weaknesses of this study included 
short treatment follow-ups. Further studies with longer 
follow-up periods are recommended.

Conclusion
According to the results, we found that combination drug 
treatment of BV with oral metronidazole and vitamin C 
vaginal tablets during 1 month is more effective than one-
drug treatment of BV by oral metronidazole in treatment 
and relapse. Explanation about the side effects of vitamin 
C vaginal tablets leads to satisfaction of consumers, be-
cause vaginal irritation and itching are common in the 
early days of consumption and will reduce the consent of 
patients. Further studies are required for public use of this 
treatment during longer time.
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