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Introduction 
 

Mycoplasmas are in a class of bacteria designated 
as mollicutes, which lack cell walls, and this char-
acteristic along with their minute size separates 
them from other bacteria. Mycoplasma hominis, 
Ureaplasma urealyticum, U. parvum, and M. genitalium 
are potentially pathogenic species frequently iso-
lated from the genitourinary tract and are known 
as urogenital mycoplasmas (1). These bacteria to-
gether with Neisseria gonorrhoeae and Chlamydia tra-
chomatis are considered among the most prevalent 
sexually transmitted pathogens that have a global 
distribution (2-3). Urogenital mycoplasmas are as-
sociated with some symptomatic and asympto-

matic genitourinary tract infections in both males 
and females; for example, they may cause Pelvic 
Inflammatory Disease (PID) resulting in damage 
to the fallopian tubes, which may lead to ectopic 
pregnancy. These bacteria are also associated with 
non-gonococcal urethritis, endometritis, bacterial 
vaginosis, preterm delivery, postpartum, or post-
abortal fever, as well as perinatal disorders such as 
low birth weight and neonatal bactere-
mia/meningitis (4-12). The effects of urogenital 
mycoplasmas on spermatozoa and seminological 
variables and their role in male or female infertility 
are controversial and remain unclear (13-18); 
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however, there is some evidence that M. genitalium 
may cause female infertility, particularly tubal in-
fertility (19-20). 
Some of investigators believe that mycoplasmas 
are genitourinary tract commensals; thus, one of 
the important problems concerning urogenital 
mycoplasmas is that there are many clinically 
asymptomatic carriers silently colonized by these 
bacteria while these microorganisms are poten-
tially pathogenic and may play a role in urogenital 
tract infection or affect fertility potential as an op-
portunistic pathogen, under certain circumstances 
(21-25). Nevertheless, the majority of asympto-
matic infections may remain undetected and con-
sequently untreated. 
In Iran, to date, several studies have reported the 
frequency of urogenital mycoplasmas infections in 
males and/or females, in which the frequency of 
these pathogens varies significantly in different 
surveys. However, most of these studies are local 
and limited to an individual hospital or a special 
province or city, and a comprehensive analysis of 
the overall prevalence of these bacteria, which 
may be useful to set up control programs for the 
prevention of sexually transmitted infections 
(STIs), has not yet been performed.  
Thus, the present study was designed to deter-
mine the prevalence of urogenital mycoplasmas 
infections in Iran using a systematic review and 
meta-analysis according to the Preferred Report-
ing Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement (26). 
 

Methods 
 
Search strategies 
We searched electronic databases, including OV-
ID databases, PubMed, Web of Science, Scopus, 
and Google Scholar for the prevalence of uro-
genital mycoplasmas infections in Iran from Nov 
1999 to Feb 2015. The search was restricted to 
original articles published in English that present 
the prevalence, frequency, or incidence of urogen-
ital mycoplasmas infections in Iranian males or fe-
males using the following keywords with the help 
of Boolean operators (AND, OR): "Mycoplasma", 
"Ureaplasma", "urogenital mycoplasmas", "genital 

mycoplasmas", "M. hominis", "M. genitalium", "U. 
urealyticum", "U. parvum", "prevalence", "incidence", 
"frequency", "epidemiology", and "Iran" . We ad-
ditionally searched for other urogenital tract asso-
ciated mycoplasma species using keywords: "M. 
fermentans", "M. penetrans", "M. primatum", and "M. 
spermatophilum". In addition to articles published in 
English, we also looked for relevant articles in 
Persian published and indexed in Iranian data-
bases, such as Scientific Information Database 
(SID) (http://www.sid.ir/), Magiran 
(http://www.magiran.com/), Irandoc 
(http://www.irandoc.ac.ir/), Regional Infor-
mation Center for Science and Technology 
(RICST) (http://en.ricest.ac.ir/), and Iranian Na-
tional Library (http://www.nlai.ir/), with similar 
strategies and related appropriate Persian key-
words. References from reviewed articles were 
also searched for more information. 
 
Inclusion and exclusion criteria 
Included studies were all original articles present-
ing cross-sectional, case–control, or cohort studies 
on the prevalence of symptomatic or asympto-
matic urogenital mycoplasmas infections in Ira-
nian males/females in which the methods for di-
agnoses were molecular amplification techniques, 
such as PCR, PCR-restriction fragment length 
polymorphism (PCR-RFLP), and multiplex PCR. 
Excluded studies were: 1) those that used detec-
tion methods other than nucleic acid amplification 
techniques (NAAT), including culture or serologi-
cal methods, such as enzyme-linked immuno-
sorbent assay (ELISA) or immunofluorescence 
(IF), 2) studies reporting prevalence of myco-
plasma species other than urogenital mycoplasmas 
such as M. pneumoniae, 3) studies that included my-
coplasma infections in organs or body sites other 
than the genitourinary tract, and 4) studies report-
ing the prevalence of urogenital mycoplasmas at 
the genus level and not the species of mycoplasma. 
Review articles, congress abstracts, studies re-
ported in languages other than English or Persian, 
meta-analyses or systematic reviews, duplicate 
publications of the same study, and articles availa-
ble only in abstract form were also excluded. 
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Data extraction and definitions 
Variables and information extracted from each 
study included first author's name, year of publi-
cation, study setting, geographical location, partic-
ipants characteristic, gender, specimen type, num-
ber of patients investigated (sample size), bacterial 
species investigated, type of detection method, 
and number of positive samples. The articles were 
reviewed, and relevant data were extracted by two 
authors independently. Disagreements between 
reviewers were discussed to obtain consensus. 
 

Statistical analysis 
The data were analyzed using Comprehensive Me-
ta-Analysis Software Version 2.0 (Biostat, Eng-
lewood, NJ, USA). The prevalence was reported by 
95% confidence interval (CI). Cochrane Q-statistic 
test and I2 test were performed to estimate hetero-
geneity between studies, and the random effect 
model was chosen to estimate the average preva-
lence because of its conservative summary estimate 
and because in all calculations (except one in which 
the fixed effect model was used), I2 was above 50%. 
To assess possible publication bias, a funnel plot 

along with Begg’s rank correlation and Egger’s 
weighted regression methods were used. Two-
tailed P<0.05 was considered indicative of a statis-
tically significant publication bias. 
 

Results 
 

A total of 99 articles (59 in English and 40 in Per-
sian) were collected. Through the first screening, 
28 articles were excluded on the basis of the title 
evaluation. After the second assessment, 12 pa-
pers were discarded because they had reported 
mycoplasma infections in organs or body sites 
other than the genitourinary tract, or investigated 
other mycoplasma species (such as M. pneumonia). 
Finally, after full-text evaluation, 30 studies were 
ruled out on the basis of their detection methods, 
or because they had reported the prevalence of 
urogenital mycoplasmas at the genus level and not 
specified the species, and therefore 29 articles (19 
in English and 10 in Persian) published between 
2005 and 2015 were selected and included in our 
analysis (Fig. 1 and Table 1). 

 

 
 

Fig. 1: Flow chart of the literature search, systematic review and study selection. *Studies reporting prevalence of mycoplasma 
species other than urogenital mycoplasmas, such as M. pneumonia; ** surveys reporting the prevalence of urogenital mycoplasmas 
at genus level 
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Table 1: Studies included in meta-analysis after final evaluation 

 
Reference Published 

year 
Province/ 

City 
Sex Sample Bacteria 

spp. 
Mean 
age 

Total  
number of 

participants 

Events 
number 

Events rate 
(%) (95% CI) 

Disease, Com-
plication 

(38) 2005 Tehran F Endocervical swabs MH 36 312 50 16.02 Infertility 
(39) 2005 Tehran F Endocervical swabs UU 32 312 74 23.7 Infertility 
(40) 2006 Tehran F Endocervical swabs MH 32 377 56 14.9 Infertility 
(41) 2007 Tehran M Semen MH 

UU 
35 100 3 

17 
3 
17 

Infertility 

(42) 2007 Tehran M Semen UU 36 200 15 7.5 Fertile & 
infertile men 

(43) 2007 Tehran F Endocervical swabs UU 32 377 85 22.5 Infertility 
(44) 2007 Tehran M Semen MH 

UU 
35 200 40 

12 
20 
6 

Asymptomatic in-
fertile men 

(45) 2008 Tehran M Semen UU 35 246 26 10.6 Fertile and infer-
tile men 

(46) 2008 Tehran F Endocervical 
swabs 

MH 31 312 48 15.4 Infertile women 

(47) 2009 Tehran F Endocervical swabs MH 
UU 
MG 

31.9 210 42 
93 
11 

20 
44.3 
5.2 

Genital infection 

(48) 2009 Tehran M Semen UU 
UP 

35 200 10 
5 

5 
2.5 

Fertile & infertile 
men 

(49) 2010 Tehran M Semen MH 
UU 

38.5 220 34 
89 

15.5 
40.5 

Infertility 

(50) 2011 Gorgan F Vaginal discharge MH 
UU 

34 235 18 
18 

7.7 
7.7 

Vaginitis & Vagi-
nosis 

(51) 2011 Sabzevar F FVU MG 31 196 4 2.04 Pregnant women 
(52) 2012 Tehran F Endocervical swabs MH 

UU 
39 191 52 

58 
27.2 
30.4 

Symptomatic uro-
genital infection 

(53) 2012 Ahvaz F Cervicovaginal swab 
& FVU 

MH 
UU 

34.5 265 18 
28 

6.8 
10.6 

Symptomatic uro-
genital infection 

(54) 2013 Kerman M Semen MH 33.5 58 13 22.4 Infertility 
(55) 2013 Tehran M Semen MG 34.7 120 15 12.5 Infertility 
(56) 2013 Tonekabon F vaginal secretions MG 30 44 10 22.7 Pregnant women 
(57) 2013 Tehran M FVU MG 33.5 200 14 7 Symptomatic & 

Asymptomatic 
men 

(58) 2013 Ahvaz F cervicovaginal swab 
& FVU 

MH 
UU 

34.5 465 18 
41 

3.9 
8.8 

Genitourinary in-
fections & 

healthy females 
 (59) 2013 Tehran M Prostate tissue MG ND 200 4 2 Prostatitis 
(60) 2014 Sanandaj F Endocervical swabs UU 31 218 26 11.9 Spontaneous 

abortion & 
normal pregnancy 

(61) 2014 Kerman-
shah 

F Cervical swabs MG 32.5 223 11 4.9 Cervicitis 

(62) 2014 Sanandaj F Cervical swabs MH 
UU 
MG 

27 104 3 
39 
3 

2.9 
37.5 
2.9 

Infertility 

(63) 2014 Kerman F 
M 

Vaginal swabs MH ND 
ND 

100 
100 

18 
15 

18 
15 

Infertility 

(64) 2014 Kerman M 
F 

Semen 
Vaginal swab 

MG 43 
32.5 

100 
100 

13 
10 

13 
10 

Infertility 

(65) 2014 Tehran F Vaginal swab MH 
UU 

28 165 25 
25 

15.2 
15.2 

Pregnant women 

(66) 2015 Tehran M Semen MG ND 45 17 37.8 Fertile & 
Infertile men 

M: males; F: females; FVU: first void urine; MH: M. hominis; UU: U. urealyticum; MG: M. genitalium; UP: U. parvum; 
ND: not determined. 

 
Of the 29 articles included, 16 had studied the 
prevalence of urogenital mycoplasmas infections 
in women, 11 in men, and two in both genders; 

four articles had studied only M. hominis; five only 
studied U. urealyticum, and eight only studied M. 
genitalium; nine articles had studied both M. homi-
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nis and U. urealyticum, two had investigated all 
three bacteria simultaneously, and there was only 
one article, explored U. urealyticum and U. parvum 
concurrently. We didn’t find any articles conduct-
ed in Iran about other urogenital tract associated 
mycoplasma species, including: M. fermentans, M. 
penetrans, M. primatum, and M. spermatophilum. Sev-
en studies (five for men and two for women) 
were case–control (investigating the frequency of 
urogenital mycoplasmas in symptomatic–
asymptomatic or fertile–infertile individuals, or in 
females having spontaneous abortion–normal 
pregnancy), and the rest were cross-sectional. The 
participants of the cross-sectional studies varied 
from asymptomatic and fertile individuals to 
symptomatic men and women having urogenital 
infections and complications including urethritis, 
prostatitis, cervicitis, vaginitis, vaginosis, and in-
fertility. 

The most commonly collected sample for detec-
tion was cervical or endocervical swabs for wom-
en, and semen samples for men, but other sam-
ples included vaginal discharge or vaginal swabs 
for women, prostate tissue for men, and first void 
urine for both genders. Five papers studied other 
agents in addition to urogenital mycoplasmas, 
such as Gardnerella vaginalis, Neisseria gonorrhoeae, 
and Chlamydia trachomatis, simultaneously. 
Most of the included studies had been performed 
in Tehran (n=18), which is the capital of Iran, in 
comparison with ones performed in western 
(n=3), southeastern (n=3), southwestern (n=2), 
northern (n=2), and northeastern (n=1) Iran. 
There were no studies conducted in central, 
southern or northwestern Iran. The prevalence of 
urogenital mycoplasma species in different re-
gions of Iran is shown in Table 2. 

 

Table 2: Prevalence of urogenital mycoplasma species in different regions of Iran 
 

Province 
(City) 

Sex Number 
of studies 

Pooled prevalence of urogenital mycoplasmasa (%) (range) 

   All species MH UU MG UPb 

Tehran M 
F 

14 
12 

10.1 (6.2–16.1) 
19.6 (15.1–25.1) 

12.6 (6.7–22.6) 
17.8 (14.5–21.6) 

11.5 (4.9–25.0) 
26.4 (18.6–36.0) 

10.1 (3.3–26.9) 
5.2 (2.9–9.2)* 

2.5 (1.0-5.9) 
NS 

Kerman M 
F 

3 
2 

16.2 (11.8–22.0) 
13.9 (7.7–23.9) 

18.1 (12.0–26.3) 
18.0 (11.6–26.8)* 

NS 
NS 

13.0 (7.7–21.1)* 
10.0 (5.5–17.6)* 

NS 
NS 

Ahvaz M 
F 

NS 
4 

 
7.2 (4.8–10.7) 

 
5.1 (2.9–8.8) 

 
9.5 (7.6–11.8) 

 
NS 

 
NS 

Sanandaj M 
F 

NS 
4 

 
9.2 (2.7–27.1) 

 
2.9 (0.9–8.6)* 

 
22.2 (6.2–55.1) 

 
2.9 (0.9–8.6)* 

NS 
NS 

Kerman-
shah 

M 
F 

NS 
1 

 
4.9 (2.8–8.7) 

 
NS 

 
NS 

 
4.9 (2.8–8.7)* 

NS 
NS 

Gorgan M 
F 

NS 
2 

 
7.7 (5.6–10.4) 

 
7.7 (4.9–11.8)* 

 
7.7 (4.9–11.8)* 

 
NS 

NS 
NS 

Tonekabon M 
F 

NS 
1 

 
22.7 (12.7–37.3) 

 
NS 

 
NS 

 
22.7 (12.7–37.3)* 

NS 
NS 

Sabzevar M 
F 

NS 
1 

 
2.0 (0.8–5.3) 

 
NS 

 
NS 

 
2.0 (0.8–5.3)* 

NS 
NS 

Total M 
F 

17 
27 

11.1 (7.4–16.4) 
12.8 (9.8–16.5) 

15.3 (10.6–21.7) 
12.2 (8.8–16.8) 

11.5 (4.9–25) 
18.9 (12.7–27.2) 

10.7 (4.6–22.9) 
6.2 (3.1–11.8) 

2.5 (1.0-5.9) 
NS 

M: male; F: female; MH: M. hominis; UU: U. urealyticum; MG: M. genitalium; UP: U. parvum; aBased on random effects, (95% CI); 
bThere was only one article among included studies, investigated the prevalence of U. parvum in males; *There was only one 
study among included articles in this gender, from this city; NS: no study conducted in this city, about this gender. 
 

The age for women ranged from 14–60 yr (medi-
an: 37 yr), and for men from 17–65 yr (median: 
41 yr). Three studies had not reported the ages of 
participants, and nine did not have age-stratified 
data. Moreover, most of the studies had no usa-
ble information on patients’ education and/or 
occupation. However, the highest prevalence of 
urogenital mycoplasmas between the age groups 

belonged to 26–36 yr [38.2% (95% CI, range: 
18.8%–57.6%)] and 25–35 yr [42.6% (95%CI, 
range: 33.7%–51.5%)] for men and women, re-
spectively.  
The numbers of participants (sample sizes) in the 
included studies varied from 45–246 in men and 
44–465 in women. Prevalence of urogenital my-
coplasmas for men and women ranged from 2%–
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40.5% and 2%–44.3%, respectively (95% CI); the 
lowest rate was related to M. genitalium and the 
highest one was associated to U. urealyticum, in 
both genders. The pooled prevalence of these 
bacteria in men was 11.1% (95% CI, range: 
7.4%–16.4%) and in women was 12.8% (95% CI, 
range: 9.8%–16.5%); moreover, a high level of 
heterogeneity was observed in men (I2 = 92.4%; 
P<0.001) and women (I2 = 93.3%; P<0.001). Fig. 
2 (A and B) shows the forest plots of the meta-
analyses of urogenital mycoplasmas prevalence 
for men and women, respectively. The funnel 
plots for meta-analysis of urogenital mycoplas-
mas prevalence in both men and women suggest 
some evidence of publication bias [Fig. 4 (A and 
B)]; two-tailed P for Begg’s (based on continuity-
corrected normal approximation) and Egger’s 
tests in men was 0.0151 and 0.0007, respectively, 

and in women was 0.0086 and 0.0006, corre-
spondingly. We also analyzed the prevalence of 
each mycoplasma species in men and women, 
separately; the results are shown in Table 3 and 
corresponding forest and funnel plots are shown 
in Fig. 3 (A-F) and 4 (C-H), respectively. Some 
evidence of publication bias was observed in 
analysis of U. urealyticum prevalence in men (but 
not in women) [Egger’s test (two-tailed 
P=0.0085), and Begg’s test (two-tailed P=0.0242)]. 
Conversely, no evidence of publication bias was 
observed in the analysis of other mycoplasma 
species in men or women [Table 3 and Fig. 4 (C-
H)]; however, the number of studies on the prev-
alence of M. genitalium in both men and women 
and prevalence of M. hominis and U. urealyticum in 
men was fewer than 10, and insufficient for an 
accurate conclusion. 

 

 
 

Fig. 2: Forest plots of the meta-analysis of urogenital mycoplasmas prevalence for men (A) and women (B). MH: M. 
hominis; UU: U. urealyticum; MG: M. genitalium; UP: U. parvum 
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Fig. 3: Forest plots of the meta-analysis of the prevalence of each mycoplasma species. A, C, and E: meta-analysis of 
prevalence of M. genitalium, M. hominis, and U. urealyticum, respectively in men. B, D, and F: meta-analysis of preva-
lence of M. genitalium, M. hominis, and U. urealyticum, respectively in women 

 
There were only five case–control studies among 
the included articles investigated the prevalence 
of some urogenital mycoplasma species in both 
fertile and infertile men; the forest plot of meta-
analysis showed that the odds ratios for all these 
studies were above 1, and P values for three sur-
veys were below 0.05 (Fig. 5A), indicating that 

the prevalence of urogenital mycoplasmas was 
significantly higher in the case group (infertile 
men) compared with that in the control group 
(fertile men); as I2 was 27.2% (below 50%), the 
fixed effect model was used; however, the num-
ber of studies was fewer than 10, and insufficient 
for an accurate conclusion; the resulting funnel 
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plot is shown in Fig. 5B; [no publication bias was 
observed: Egger’s test (two-tailed P=0.8232), and 
Begg’s test (two-tailed P=1.000)]. Moreover, we 
found just one article among the included studies 

that investigated the prevalence of U. parvum and 
reported its prevalence to be 2% and 3% in fertile 
and infertile men, respectively (27). 

 

 
 

Fig. 4: Funnel plots of the meta-analysis of urogenital mycoplasmas prevalence. A and B: funnel plots for meta-
analysis of urogenital mycoplasmas prevalence in men and women, respectively. C, E, and G: funnel plots for meta-
analysis of prevalence of M. genitalium, M. hominis, and U. urealyticum, respectively in men. D, F, and H: funnel plots 
for meta-analysis of prevalence of M. genitalium, M. hominis, and U. urealyticum, respectively in women. 
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Fig. 5: Meta-analysis of urogenital mycoplasmas prevalence for six case-control studies about men. A: forest plot, B: 
funnel plot; UU: U. urealyticum; MG: M. genitalium; UP: U. parvum 
 

Table 3: Meta-analysis results for prevalence of each mycoplasma species in included studies 
 

Mycoplasma 
species* 

Number of 
studies 

Sex Prevalence rate (%) 
(95% CI) 

Heterogeneity test Begg’s test*** 
P-value (two-tailed) 

Egger’s test**** 
P-value 

   Min Max Pooled** 
(range) 

  (two-tailed) 

       a b  
      I2 (%) P-value    
M. genitalium 5 

6 
M 
F 

2.0 
2.0 

37.8 
22.7 

10.7 (4.6–22.9) 
6.2 (3.1–11.8) 

90.6 
81.6 

<0.001 
<0.001 

1.0 
0.9 

1.0 
1.0 

0.4 
0.5 

M. hominis 5 
11 

M 
F 

3.0 
2.9 

22.4 
27.2 

15.3 (10.6–21.7) 
12.2 (8.8–16.8) 

70.4 
89.5 

0.009 
<0.001 

0.3 
0.4 

0.5 
0.4 

0.2 
0.04 

U. urealyticum 6 
10 

M 
F 

5.0 
7.7 

40.5 
44.3 

11.5 (4.9–25) 
18.9 (12.7–27.2) 

96.1 
95.0 

<0.001 
<0.001 

0.06 
0.3 

0.02 
0.4 

0.009 
0.1 

All species 17 
27 

M 
F 

2.0 
2.0 

40.5 
44.3 

11.1 (7.4–16.4) 
12.8 (9.8–16.5) 

92.4 
93.3 

<0.001 
<0.001 

0.01 
0.009 

0.02 
0.009 

<0.001 
<0.001 

M: male; F: female; Min: minimum; Max: maximum; a: Kendall’s tau without continuity correction; b: Kendall’s tau with conti-
nuity correction. *There was only one article studied the prevalence of U. parvum and reported its prevalence to be 2% and 3% in 
fertile and infertile men, respectively; **Pooled prevalence (based on random effects); ***Begg and Mazumdar rank correlation; 
****Egger’s regression intercept. 
 

Discussion 
 

Urogenital mycoplasma species are primarily mu-
cus-associated organisms inhabiting the urogeni-
tal tracts of their hosts in close relation with epi-
thelial cells. They may invade host cells and reside 

intracellularly; a trait that may assist them to 
cause chronic infections and give them the ability 
to evade from host immune responses (5, 27-28). 
These microorganisms may also cause clinically 
asymptomatic infections as an opportunistic 
pathogen, while considering as commensals (21-
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25); perhaps due to an imbalance occurred 
among vaginal microbiota in some circumstances 
in which some bacteria can multiply and cause 
diseases (29). However, a considerable amount of 
urogenital infections caused by these bacteria is 
asymptomatic and remain undetected and un-
treated, and consequently the infection may be 
transmitted to the sexual partner(s). Thus, design-
ing and implementing national control programs 
to prevent subsequent complications is thought 
to be necessary. Comprehensive analyses of the 
overall prevalence of these bacteria, particularly 
in developing countries (including Iran), may help 
to carry out such a strategy. 
Through this systematic review and meta-analysis, 
which is the first such study in Iran, we found 
that prevalence and frequency of urogenital my-
coplasma species in men as well as women was 
highly variable in various studies. There was also 
a high grade of heterogeneity in participants’ 
characteristics, samples taken for tests, detection 
methods, sample sizes, and study settings. 
As men and women are distinct populations with 
different indicators of prevalence, corresponding 
data about each of them were analyzed separately 
in the present study. Among articles finally in-
cluded in this analysis, there were no studies con-
ducted in central, southern, or northwestern Iran, 
and most of them were performed in the capital 
of Iran (Tehran); this was one of the limitations 
of our study, which may suggest some participa-
tion bias in the generalization of the meta-analysis 
results. Another restriction of the present study 
was that many papers conducted in different re-
gions of the country had to be excluded from 
analysis because their methods of detection were 
serology (for example, ELISA and IF) or culture, 
which have lower sensitivity and specificity in 
comparison with molecular techniques. Further-
more, the samples used for detections were dif-
ferent, and sample sizes in the included studies 
were different and ranged from 45–246 and 44–
465 for men and women, respectively; this may 
have impacted on the results of analysis, thus we 
calculated and reported the relative weight for 
each study. An additional restriction encountered 
in the current study was that the numbers of in-

cluded studies investigated the prevalence of M. 
genitalium in both men and women, and M. hominis 
and U. urealyticum in men were fewer than 10 and 
insufficient for a good meta-analysis and an accu-
rate conclusion. 
In order to find out about possible effects of uro-
genital mycoplasmas on fertility potential, we 
analyzed five case–control studies among the in-
cluded articles investigated the prevalence of uro-
genital mycoplasmas in both fertile and infertile 
men; the odds ratios for all of these studies were 
above 1, P values for three surveys (investigated 
U. urealyticum) were below 0.05, the overall odds 
ratio was 3.2 (95% CI, range: 1.7–6.1), and the 
overall P value was zero; meaning that the preva-
lence of these bacteria is significantly higher in 
the case group (infertile men) compared with that 
in the control group (fertile men), and these bac-
teria may play a role in male infertility. Neverthe-
less, because the number of these studies was 
fewer than 10, we couldn’t achieve an exact con-
clusion about the correlation between urogenital 
mycoplasmas and male infertility; however, as 
mentioned in the introduction, this topic is con-
troversial and further case–control or cohort 
studies are needed to conclude accurately and 
generalize the results. Moreover, we could not 
find any interventional or randomized-controlled 
clinical trial studies assessing the effects of anti-
biotic therapy for urogenital mycoplasmas infec-
tions (particularly asymptomatic infections) on 
the treatment of probable infertility due to these 
bacteria. 
According to the results of our meta-analysis, the 
highest pooled prevalence among urogenital my-
coplasma species belonged to M. hominis in men 
and U. urealyticum in women, and the pooled prev-
alence of M. genitalium was lower than M. hominis 
and U. urealyticum in both men and women (Table 
3). 
As shown in Table 2, the study of urogenital my-
coplasmas prevalence in the male population was 
conducted only in two provinces of Iran, in 
which the pooled prevalence rate was higher in 
Kerman [pooled prevalence: 16.2%, (95% CI, 
range: 11.8%–22%)], rather than Tehran [pooled 
prevalence: 10.1%, (95% CI, range: 6.2%–
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16.1%)]; although the number of studies was 
more in Tehran (n=14) rather than the Kerman 
province (n=3), and there was no study about U. 
urealyticum from Kerman. In the case of women, 
the highest prevalence rate belonged to Toneka-
bon city [22.7%, (95% CI, range: 12.7%–37.3%)], 
although only one study had been reported from 
this city on women, and which only investigated 
the prevalence rate of M. genitalium; after that, 
Tehran province had 12 studies about three my-
coplasma species [pooled prevalence: 19.6%, (95% 
CI, range: 15.1%–25.1%)], and the lowest one 
belonged to Sabzevar city [prevalence rate: 2%, 
(95% CI, range: 0.8%–5.3%)], though only one 
survey had been performed in this city on women 
about M. genitalium prevalence (Table 2). 
The World Health Organization has estimated 
that more than 340 million new cases of STIs 
occur annually throughout the world, with the 
highest incidence in developing countries (30). 
We could not find similar meta-analysis studies 
on the prevalence of urogenital mycoplasmas 
conducted either in neighboring or other coun-
tries, to be compared with our analysis in Iran. As 
mentioned in the results, the highest prevalence 
of urogenital mycoplasmas in our analysis was in 
young individuals of 25–36 yr; this finding is con-
sistent with other studies performed in other 
countries (31-36). However, the overall preva-
lence of urogenital mycoplasmas varies in differ-
ent countries and international reports suggest an 
increase in infections due to these bacteria over 
the last decade (37). This variability in prevalence 
rates reported in different countries is perhaps 
due to a variety in ethnic and social populations, 
differences in detection methods, types of sam-
ples studied, sample sizes, hygiene issues, socio-
economic status, age of participants, and absence 
of regular screening, treatment, and control pro-
grams, particularly in some of the developing 
countries for dealing with the infections caused 
by these bacteria. 
 

Conclusion 
 

The results show a relatively high prevalence of 
urogenital mycoplasma species in male as well as 

female populations in Iran, particularly in youth 
(25–36 yr). Urogenital mycoplasmas may play a 
role in male infertility; this highlights the necessi-
ty of planning national programs for adequate 
diagnosis and screening for genitourinary infec-
tions due to these bacteria, particularly asympto-
matic infections, and treating infected individuals 
(including sexual partners) to control STIs and 
the consequent complications, reduce the carrier 
rate, and maintain reproductive health and fertili-
ty potential. Moreover, further case–control stud-
ies or randomized-controlled trials are needed, 
particularly on the likely influences of these bac-
teria on reproductive health and their correlation 
with male/female infertility. 
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