A neglected STD in Turkey: Trichomoniasis
Trichomoniasis, a commonly overlooked sexually transmitted disease (STD) caused by the parasite Trichomonas vaginalis, is a prevalent issue in Turkey. In here I aimed to estimate the prevalence and characteristics of T. vaginalis infection in the Turkish population between 2002 and 2020. A comprehensive search across six international and two national electronic databases, using the keywords "Trichomonas vaginalis" and "Turkey" in both English and Turkish conducted. Overall, 65 articles found related to T. vaginalis infection in the general Turkish population. The mean prevalence of infection was 5.94%, with higher rates observed in women (6.17%) than men (2.87%). The highest prevalence rates were found in bar girls (42.4%), patients with gynecological complaints (28.3%), patients visiting gynecology clinics (28%), and patients with vaginal discharge (15.37%). Most studies used direct microscopy (DM) and culture methods together, with culture showing higher specificity. However, both methods could yield false negative results. The prevalence of T. vaginalis infection varied based on socio-economic factors, lifestyle, study methodology, population size, and clinical status of patients. Despite the importance of this STD as a public health issue, it remains neglected in Turkey.
A systematic review of Trichomonas vaginalis in Turkey from 2002 to 2020
Abstract
Trichomonas vaginalis is a flagellate human parasite responsible for the most common non-viral sexually transmitted infection (STI) in the world. We aim to estimate the prevalence and basic characteristics of T. vaginalis infection in the Turkish population from 2002 to 2020. Six international and two national electronic databases were searched using keywords of “Trichomonas vaginalis” and “Turkey” both in English and Turkish languages. Searching motors for the present study included the following: Google Scholar, PubMed, Scopus, Mendeley, Science Direct, Proquest, Web of Science, YOKtez, and TRDizin. This review includes cross-sectional studies estimating the prevalence of T. vaginalis infection in the Turkish general population. If it meets the criteria for inclusion, the full-text article was obtained and reviewed. The basic characteristics of each paper were extracted and listed. Overall, 65 articles were found about T. vaginalis infection in the general Turkish population in this period. Overall, the mean prevalence of infection was found to be 5.94%, 2.87% in men, and 6.17% in women. The maximum prevalence rates were 42.4% in bar girls, 28.3% in patients with gynecological complaints, 28% in patients applied to gynecology clinics, and 15.37% in patients with vaginal discharge. Among the regions, the highest rate of infection was in the Black Sea (8.76%) and Eastern Anatolia (8.12%). In most of the studies, DM and culture methods were applied together, and the specificity of the culture method was found to be higher. Although the superiority of culture over DM is obvious, both methods can give false negativity. T. vaginalis is still an important health problem among the Turkish population. The prevalence varies depending on the socio-economic structure of the region, the lifestyle of the person, the method used in the study, the size of the population, and the clinical condition of patients.
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1. Introduction
Trichomonas vaginalis (TV) is a flagellated protozoan parasite that causes trichomoniasis. Its only host is human and lives in the urogenital tract. Infection occurs by trophozoites and often through sexual intercourse. It can also be transmitted by toilets, pools, non-sterile gynecological examination equipment, common underwear and swimwear. TV is probably the most common non-viral sexually transmitted infection (STI) and ranks third among the most common causes of vaginitis in the world (Vos et al., 2012; Kissinger, 2015).
The World Health Organization estimates that there were 276.4 million new cases all over the world in a year (WHO, 2008).  While the incidence of infection is estimated to be 8.1% in women and about 1% in men, it is more common in the 20-45 age group with high sexual activity (Walker, 2004). Increasing vaginal pH, which is normally 3.8-4.4 in women, prepares the ground for the setting of T. vaginalis. The clinic ranges from asymptomatic carriage to vulva and vagina rash, burning sensation, itching, vaginal discharge, inflammation in the cervix, in the vagina, and in the urethra. Although trichomoniasis is seen as a simple infection, it has been reported to have a predisposing effect on tubal infertility, prostate and cervical cancer formation (Kissinger, 2015; Schwebke and Burgess, 2004; Hobbs et al., 2008). 95% of men are asymptomatic, often act as carriers, and are a constant source of infection (Vos et al., 2012).
Vaginal and urethral secretion, cytology, prostate fluid, and urine samples are used as examination materials. Clinical signs are helpful for preliminary diagnosis however, the definitive diagnosis is based on observing the trophozoite form or detecting the DNA of the parasite. In this sense, besides DM, histology, staining methods, parasite culture, serological and molecular methods are preferred in diagnosis (Kissinger, 2015; Khatoon et al., 2015; Van Der Pol, 2016). 
In this systematic review, we aimed to determine the general prevalence and basic characteristics of T. vaginalis infection among the Turkish population from 2002 to 2020 through electronic databases.
2. Methodology
2.1. Searching Strategy
For this systematic review, electronic searches in six international and two national databases were conducted using keywords of “Trichomonas vaginalis” and “Turkey” both in English and Turkish (“Trichomonas vaginalis” and “Türkiye”). Searching motors for the present study included the following: Google Scholar, PubMed, Scopus, Mendeley, Science Direct, Proquest, Web of Science, YOKtez (https://tez.yok.gov.tr/UlusalTezMerkezi/) and TRDizin (https://trdizin.gov.tr) (Fig. 1). Also, the listed references of selected publications were checked for potentially relevant that could not be obtained by searching the databases. No additional searches were performed. YOKtez is the official site of the National Higher Education Institution of Turkey where master, doctoral and medical specialty theses are published. And TRdizin was created by the National Academic Network and Data Center (Ulakbim) of The Scientific and TechnologicZal Research Council of Turkey (TUBITAK). It consists of journals in the basic subjects of Science and Social Sciences, Dentistry, Pharmacy, Engineering, Basic Sciences, Health Sciences, Veterinary Medicine, Social, and Human Sciences.
2.2. Study Selection, inclusion and exclusion criteria
This review includes cross-sectional studies estimating the prevalence of T. vaginalis infection in the Turkish general population. First, the titles and then the abstracts of all articles were scanned. If it meets the criteria for inclusion, the full-text article was obtained and reviewed. Fig. 1 shows the search process. Articles with the prevalence of trichomoniasis in Turkey between the years 2002-2020 were included in this study (Table 1). Studies with one of the following criteria are excluded from this review: unrelated studies; articles not in English or Turkish language; studies on herbal therapy trials; drug studies, unpublished data; reviews; publications that do not contain appropriate data. Lastly, a final decision was made on the studies to be included and articles with relevant epidemiological parameters were selected. 
2.3. Data extraction
The data of the studies published in the stated databases were examined comprehensively. For each paper meeting the inclusion criteria the following data were extracted: first author, study location, applied methods, year of publication, population, and clinical characteristics, number of patients, and outcome information. 
2.4. Statistical Analysis
For statistical analyses, we used SPSS software, version 15.0 (SPSS Inc., Chicago, IL, USA). Significance was assumed for a p-value of <0.05. We calculated differences in demographic properties, or prevalence’s using the ratio (Z) test or chi-square (χ2) test when appropriate. The prevalence and incidence rates of the reviewed publications are summarized using graphs that also show confidence intervals. 
3. Results
Among all databases searched from 2002 to 2020 (19 years), a total of 65 articles were eligible to include in this systematic review. The summaries of the studies obtained with this review are given with their general characteristics in Table 1.
At least one method has been used for recognizing the infection, such as DM, staining, culture, cytology, immunochromatography, and DNA-based methods). Studies were conducted in 23 different cities in seven geographical regions of Turkey. These cities are: Hatay, Antalya in the Mediterranean Region; Istanbul, Düzce, Kocaeli, Bursa in the Marmara Region; İzmir, Denizli, Aydın, Manisa, Kütahya in the Aegean Region; Gaziantep, Mardin in the Southeastern Anatolia Region; Ankara, Sivas, Kayseri, Konya, Eskişehir in the Central Anatolia Region; Van, Elazig, Malatya in the Eastern Anatolia Region; In the Black Sea Region are Giresun, Ordu and Düzce. Between 2002 and 2020, data were not available only in 2007 and 2016, and most studies were done in 2006 with 10 publications. 
Because of its epidemiology and clinical significance, studies on T.vaginalis have often been conducted on female patients. Of the 65 studies discussed here, 58 belonged to only women, three to only men, and four to both women and men. While urine samples were examined in men, vaginal secretions or cervicovaginal used in female patients according to the used method. Analysis of data was based on the diagnosis of T. vaginalis in men were formed as follows: two in infertile men, two in urethral discharge, one in urethritis, one in pre-diagnosis of urinary tract infection and one in patients who applied to the urology clinic. And the study population in women mostly consisted of patients with vaginal discharge (n:17), those who applied to gynecology clinics (n:13), and those who had various vaginal complaints (n:9) (Table 1).
DM was used in 48 of the studies, followed by culture in 36, smear examination in 15, and DNA-based methods in 12. The DM is the most preferred method in studies due to its ease of application. However, DM was used alone in only seven studies and in combination with other methods in 42 studies (Table 1).
A total of 122496 patients were studied, including 854 men and 121642 women. The final prevalence was calculated by dividing the prevalence totals by the number of studies. Overall, the mean prevalence of infection was found to be 5.94%, 2.87% in men and 6.17% in women. If the total number of cases divided by the positive number, the mean prevalence was found to be 1.30% (1592), 1.28% (1566) in women, and 3.04% (26) in men. 
The maximum prevalence rates were found as; 42.4% in bar girls in Malatya (Daldal et al., 2002), 28.3% in gynecological complaints in Düzce (Yazısız et al., 2020), 28% in patients applied to gynecology clinics in Hatay (Çulha et al., 2015), and 15.37% in vaginal discharge in İzmir (Yazar et al., 2002). The prevalence in studies conducted on men was found as follows; 3.15% in infertility, 0.25% in urethral discharge, 2.8% in urethritis, 6.5% in pre-diagnosis of urinary tract infection, and 4% in patients applied to the urology clinics. Although it is not possible to make a general conclusion due to the limited number of studies and the size of the population, trichomoniasis is more common in men with a pre-diagnosis of urinary tract infection and is not associated with urethral discharge. The population is more diverse in studies conducted on women. Especially the number of studies in the three groups was high and the prevalence in these groups varied between 1.6%-15.37% in patients with vaginal discharge, 0.13%-28% in patients who applied to gynecology clinics and 0.13%-28.3% in patients with various vaginal complaints. In addition, the prevalence of T.vaginalis was also studied in some special groups, it was found with a rate of 12.28% in prostitutes, 5.67% in pregnant women, 5.66% in IUD users, and 18% in infertility.
DM and culture are frequently preferred in studies, followed by cytology, staining methods, cell culture, molecular and immunochromatographic methods. Essentially, the differences between results are directly related to population and the methods used. In studies conducted on cytological records, the results are generally lower than those obtained by other techniques. Besides the specificity of the cytology, the prevalence is low due to the large number of samples examined with this method in general. In this review, only cytology (with PAP or HE stains) was applied in 11 studies. Of these, 99504 samples were examined, but only 391 positive cases were detected and the total prevalence was 0.39%. Although the prevalence is so low, the number of samples examined by cytology corresponds to 81.23% of the total. In 54 studies in which other methods were preferred together or alone, 22992 samples were examined and 1201 of them were found positive (5.22%). Karaman et al. (2008) detected 4.6% of 506 samples positive by culture method, while only 0.9 of them were found by PAP smear. Similarly, Kaya et al. (2015) found that positivity was 4.8% with PAP smear and about three times (13.4%) with the culture method. In another study, six patients diagnosed negative by DM proved to be positive by PCR and 14 patients were found only by culture and PCR (Culha et al., 2015).
In most of the studies, DM and culture methods were applied together, and the specificity of the culture method was found to be higher. Cevahir et al. (2002) found that 6.5% of 310 vaginal discharge patients were positive with DM, while this rate reached 12.9% with the culture. Similarly, Duran et al. (2009) detected the infection with DM in 1% of IUD-using patients, while they found it in 3.1% with culture. Only two studies had a minor advantage of the DM method. The positivity detected as 3% and 1.5% by culture methods was found to be 4% and 1.9% with DM, respectively (Akisu et al., 2002; Degerli et al., 2011). Although the superiority of culture over DM is obvious, both methods can give false negativity. Keleştemur and Kaplan (2010) found that 3.8% of 157 patients with vaginitis were positive as total, while they could detect the parasite in 1.91% with DM and 3.18% with culture. In the same way, Akman (2020) found the positivity in a total of 16.6% of the patients applied to the gynecology outpatient clinic, however, it could be detected 8% by DM and 12% by culture. In addition to these, the superiority of molecular methods over DM and culture in recent years is remarkable (Akdemir et al., 2010; Ertabaklar et al., 2011; Özdemir et al., 2011; Çulha et al., 2015; Sankur 2018; Doğan and Gitmez, 2019). While no parasites were found with DM and culture methods in 138 men with a pre-diagnosis of urinary tract infection, nine individuals were found positive by PCR (Yar et al., 2017). And, while no positivity was observed by culture in 215 vaginal discharge women, four of them were found by PCR (Yazısız et al., 2020).
A total of 19 years of data was reviewed between 2002 and 2020, and no data were found for 2007 and 2016 (Table 2). Among these, the lowest prevalence was seen in 2014 (0%), while the highest positivity was observed in 2020 (15.6%). The reason for the differences between the years is the number of studies conducted that year, whether the study was retrospective or research purpose, and the methods used. As mentioned above, since smear scans are often retrospective studies, the number of inspected samples is high and the prevalence rates are low. Such that, only one study was conducted in 2014, 32578 samples were examined by PAP smear and only one sample was found positive (Sengul et al., 2014). 
Among the regions, the infection was most common in Black Sea Region (8.76%) and East Anatolia (8.12%) (Table 3, Fig. 2).  If there was more than one study in the same city, the average rate was plotted on the map. While Düzce had the highest prevalence with 14.65%, only one case (0%) was detected in Giresun. 
4. Conclusions 
In conclusion, this study indicates that T. vaginalis is still an important health problem among the Turkish population, especially in the Black Sea and Eastern Anatolia Regions. The prevalence varies depending on the socio-economic structure of the region, the lifestyle of the person, the method used in the study, the size of the population, and the clinical condition of patients. In addition to direct smear, using another method such as culture or PCR is recommended for a more accurate diagnosis of T. vaginalis. In order to control the infection, it is necessary to personal hygiene education, selection of appropriate diagnostic methods, and treatment of positive cases are required. Overall, this systematic review provides valuable information on the epidemiology of trichomoniasis in the Turkish population.
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Keleştemur, N., Kaplan, M., 2010. The prevalence of T. vaginalıs in women with vaginitis in Elazığ. Med. Sci. 5, 1–5.
Keleştemur, N., Kaplan, M., Özdemir, E., Erensoy, A., 2012. The frequency of Trichomonas vaginalis, Gardnarella viginalis and Candida spp. among infertile men and women with vaginitis. Kafkas Unv. Vet. Fak. Derg. 18, 47–52. https://doi.org/10.9775/kvfd.2011.5972  
Keşli, R., Pektaş, B., Özdemir, M., Günenç, O., Coşkun, E., Baykan, M., Baysal, B., 2012. Microscopic examination of vaginal discharge specimens for Trichomonas vaginalis and other micro–organisms in 18–45 age group women. Türkiye Parazitol. Derg. 36, 182–184. https://doi.org/0.5152/tpd.2012.43 
Khatoon, R., Jahan, N., Ahmad, S., Khan, H.M., Rabbani, T., 2015. Comparison of four diagnostic techniques for detection of Trichomonas vaginalis infection in females attending tertiary care hospital of North India. Indian J. Pathol. Microbiol. 58 (1), 36–39. https://doi.org/10.4103/0377-4929.151172 
Kissinger, P., 2015. Trichomonas vaginalis: a review of epidemiologic, clinical and treatment issues. BMC. Infect. Dis. 15, 307. https://doi.org/10.1186/s12879-015-1055-0  
Ok Atılgan, A., Tepeoğlu, M., Haberal, A.N., Durukan, E., Kuşcu, E., Haberal, M., 2015. Papanicolaou smear findings in solid–organ transplant recipients compared with normal subjects according to the Bethesda 2001 system. Exp. Clin. Transplant 13 (1), 219–222. https://doi.org/10.6002/ect.mesot2014.P18  
Östan, İ., Sozen, U., Limoncu, M.E., Kilimcioglu, A., Özbilgin, A., 2005. Incidence in Manisa of Trichomonas vaginalis in women with a vaginal discharge. Türkiye Parazitol. Derg. 29 (1), 7–9.
Özdemir, E., Keleştemur, N., Kaplan, M., 2011. Trichomonas vaginalis as a rare cause of male factor infertility at a hospital in East Anatolia. Andrologia 43 (4), 283–285. https://doi.org/10.1111/j.1439-0272.2010.01119.x 
Özturk, C.E., Özdemir, I., Yavuz, T., Kaya, D., Behçet, M., 2006. Etiologic agents of cervicovaginitis in Turkish women. Saudi Med. J. 27 (10), 1503–1507. 
Polat, E., Sirekbasan, S., Yıldırım, Z., Bağdatlı, Y., Çepni, İ., Çift, T., Baltalı, N.D.,  2011. Comparing the occurrence of trichomonas vaginalis infections today to ten years ago among women prostitutes and gynecology and obstetrics patients. Türkiye Parazitol. Derg. 35, 68–71. https://doi.org/10.5152/tpd.2011.18 
Sankur, F., 2018. Comparative evaluation of four methods in diagnosis of trichmoniasis (direct microscopy, culture, PCR and immunochromatographic method). PhD thesis, Adnan Menderes University Institute of Health Sciences, Aydın, Turkey.
Schwebke RJ, Burgess D (2004) Trichomoniasis. Clin. Microbiol. Rev. 17(4), 794–803. https://doi.org/10.1128/CMR.17.4.794-803.2004 
Selvioğlu, A., Özçelik, S., Değerli, S., 2006. The Incidence of Trichomonas vaginalis in vaginal specimens from gynecologic patients. Türkiye Parazitol. Derg. 30 (3), 175–177. 
Sönmez, C., Usluca, S., 2018. Cases with urogenital discharge: Trichomonas vaginalis rates?  Flora 23 (2), 79–83. https://doi.org/10.5578/flora.66829 
Sönmez, C., Usluca, S., Hakki Usluca, I., Kalipci, I., Sezen, F., Reşat Atalay, C., Kiliç, S., 2018. Evaluation of symptomatic patients with resistant discharge. Acta Dermatovenerol. Croat. 26 (1), 1–7. 
Sönmez Tamer, G.S., Dündar, D., Çalışkan, Ş., Doğer, E., 2008. Comparison of direct microscopy and in–vitro cultures in detection of Trichomonas vaginalis. Türk Hij. Den. Biyol. Derg. 65 (2), 75–80. 
Sönmez Tamer G, Keçeli Ozcan S, Yücesoy G, Gacar G (2009) The relation between trichomoniasis and contraceptive methods. Türkiye Parazitol. Derg. 33 (4), 266–269. 
Şakru, N., İnceboz, T., İnceboz, U., Zeren, I., Karakuş, M., Kirca, U., 2006. Does vaginal douching affect the risk of vaginal infections in pregnant women? Saudi Med. J. 27 (2), 215–218.
Şengül, D., Altinay, S., Öksüz, H., Demirturk, H., Korkmazer, E., 2014. Population–based cervical screening outcomes in Turkey over a period of approximately nine and a half years with emphasis on results for women aged 30–34. Asian Pac. J. Cancer Prev. 15 (5), 2069–2074. https://doi.org/10.7314/apjcp.2014.15.5.2069 
Türkmen Albayrak, H., Albayrak, A.M., Bakır, A., Şahin, İ., 2020. Comparison of vulvovaginal infection diagnostic methods and effects of predisposing factors vulvovaginal infections. JDU. Health Sci. Inst. 10 (1), 52–57. https://doi.org/10.33631/duzcesbed.558836 
Van, Der, Pol B., 2016. Clinical and laboratory testing for Trichomonas vaginalis infection. J. Clin. Microbiol. 54, 7–12. https://doi.org/10.1128/JCM.02025-15 
Vos, T., Flaxman, A.D., Naghavi, M., Lozano, R., Michaud, C., Ezzati, M., 2012. Years lived with disability (YLDs) for 1160 sequelae of 289 diseases and injuries 1990–2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet 380 (9859), 2163–2196. https://doi.org/10.1016/S0140-6736(12)61729-2 
Walker, G., 2004. Interventions for Trichomoniasis in Pregnancy: RHL Commentary. The WHO Reproductive Health Library. Geneva, Switzerland: World Health Organization.
World Health Organization, WHO, 2008. Global incidence and prevalence of selected curable exually transmitted infections. World Health Organization, Geneva, Switzerland.
Yar, M.T., Karakuş, M., Töz, S., Bay Karabulut, A., Özbel, Y., Atambay, M., 2017. Diagnosis of trichomoniasis in male patients on performing nested polymerase chain reaction. Türkiye Parazitol. Derg. 41 (3), 130–134. https://doi.org/10.5152/tpd.2017.5016 
Yazar, S., Dagci, H., Aksoy, U., Ustün, S., Akisu, C., Ak, M., Daldal, N., 2002. Frequency of Trichomonas vaginalis Among Women Having Vaginal Discharge, in İzmir. İnönü Üniv. Tıp Fak. Derg. 9 (3), 159–161. 
Yazısız, H., Koyuncu Özyurt, Ö., Öztürk Eryiğit, F., Özhak, B., Öngüt, G., Özekinci, M., Dönmez, L., Çolak, D., Gümüş, S., Öğünç, D., 2020. Evaluation of microscopic examination, culture and polymerase chain reaction tests in the diagnosis of Trichomonas vaginalis infection. Mikrobiyol. Bul. 54 (1), 135–143. https://doi.org/10.5578/mb.68828 
Zarakoğlu, P., Alp, S., Yağci, S., 2010. Frequency of curable sexually transmitted infections among registered female sex–workers in Ankara City. Mikrobiyol. Bul. 44 (1), 117–121. 
Zeteroğlu, S., Andiç, S., Deveci, A., Şahin, G., Güvercinci, M., 2003. Microbiological findings in women with vaginal discharge. Jinekoloji ve Obstetrik Derg. 17 (2), 112–114. 


Table 1
Main characteristics of included studies 
 
	Author
	City
	Method
	Year
	Population/clinic
	Sample size (n)
	Positive (n)
	Positivity (%)

	Akisu et al.
	İzmir
	DM, HEP-2, TYM
	2002
	Vaginal discharge
	100
	4
	DM:4%, Cell culture and TYM:3%

	Aksoy et al.
	İzmir
	DM, TYM
	2002
	Vaginal discharge
	119
	5
	4.2%

	Daldal et al.
	Malatya
	DM, Giemsa staining, CPLM
	2002
	Bar girls
	33
	14
	42.4%

	Yazar et al.
	İzmir
	DM, Giemsa staining, CPLM
	2002
	Vaginal discharge
	1613
	248
	DM and Giemsa: 13.14%, culture:15.37%

	Cevahir et al.
	Denizli
	DM, AO, MD
	2002
	Vaginal discharge
	310
	40
	DM:6.5%, AO:6.1%, culture:12.9%

	Açıkgöz et al.
	Ankara
	Diamond
	2002
	Applied to gynecology and obstetrics clinics
	8050
	181
	2.2%

	Akarsu et al.
	Ankara
	DM, culture
	2003
	Prostitutes
	246
	12
	4.9%

	Zeteroğlu et al.
	Van
	DM
	2003
	Vaginal discharge
	116
	2
	1.72%

	Açık et al.
	Elazığ
	DM
	2004
	Applied for voluntary abortion
	60
	2
	3.3%

	Ertabaklar et al.
	Aydın
	DM, TYM
	2004
	Vaginal discharge
	220
	16
	DM:5.45%, culture:7.27%

	Östan et al.
	Manisa
	DM, TYM
	2005
	233 vaginal discharge and vulvar itching + 100 control
	333
	11 (11+0)
	Total:3.30% (4.7%+0%)

	Demirezen et al.
	Ankara
	PAP smear
	2005a
	Gynecologic complaints
	2290
	3
	0.13%

	Demirezen et al.
	Ankara
	PAP smear
	2005b
	Applied to gynecology and obstetrics clinics
	600
	36
	6%

	Karaca et al.
	Gaziantep
	Gram staining
	2005
	Lower genital tract infection
	67
	3
	4.5%

	Karaer et al.
	Ankara
	DM
	2005
	Vaginal symptoms
	212
	7
	3.5%

	Baksu et al.
	İstanbul
	DM
	2005
	Vaginal discharge
	328
	28
	8.53%

	Duran et al.
	Hatay
	DM
	2005
	Suspected genital infection
	534
	9
	1.69%

	Akarsu GA.
	Ankara
	DM, CPLM
	2006
	Vaginal discharge
	114
	8
	7%

	Çetin Ö.
	Ankara
	DM, Giemsa staining, CPLM
	2006
	150 vaginal complaints + 20 control
	170
	9 (9+0)
	Total: 5.29% (6%+0%)

	Çulha et al.
	Hatay
	DM, Giemsa staining, CPLM
	2006
	Vaginal discharge and itching
	275
	6
	DM and giemsa:1.81%, culture:2.18%

	Karaman et al.
	Malatya
	DM, Giemsa staining, CPLM
	2006
	Applied to health centers
	675
	55
	8.1%

	Selvioğlu et al.
	Sivas
	DM, Giemsa staining, CPLM
	2006
	Applied to gynecology clinic
	61
	2
	3.2%

	Ozturk et al.
	Düzce
	DM
	2006
	Cervicovaginitis
	828
	8
	1%

	Sakru et al.
	İzmir
	DM, TYM
	2006
	5-10 weeks pregnant
	129
	9
	7%

	Gazi et al.
	Manisa
	DNA hybridization
	2006
	Vaginal discharge
	321
	5
	1.6%

	Karaduman et al.
	Ankara
	DM
	2006
	Pregnant
	229
	8
	3.4%

	Sönmez Tamer et al.
	Kocaeli
	DM, CPLM, TYM
	2008
	Abnormal vaginal discharge
	128
	12
	DM:5.46%, CPLM:7.03%, TYM:9.37%

	Karaman et al.
	Malatya
	DM, Giemsa, CPLM, PAP smear
	2008
	Applied to gynecology and obstetrics clinics
	506
	23
	DM and Giemsa:4.35%, CPLM:4.6%, PAP:0.9%

	Ersun HG.
	Bursa
	DM
	2008
	Applied to family medicine center
	112
	3
	2.7%

	Çulha et al.
	Hatay
	DM (urine)
	2008
	Male with urethritis
	110
	3
	2.8%

	İvit et al.
	İzmir
	PAP and H&E smear
	2008
	First-trimester pregnant
	137
	7
	6.6%

	Hanlıoğlu and Süer
	İstanbul
	PAP smear
	2009
	Applying to gynecology and obstetrics clinics
	6260
	65
	1.04%

	Sönmez Tamer et al.
	Kocaeli
	DM, Giemsa staining
	2009
	Abnormal vaginal discharge
	253
	22
	8.69%

	Duran et al.
	Hatay
	DM, TYM
	2009
	Using IUD
	1058
	35
	DM:1%, culture:3.31%

	Akdemir et al.
	Kütahya
	DM, Giemsa staining, DNA hybridization
	2010
	Complaints with vaginal discharge, pain and burning
	237
	19
	DM:7.6%, Giemsa:7.2%, DNA hyb.:8%

	Keleştemur and Kaplan
	Elazığ
	DM, Giemsa staining, TYM
	2010
	Complaints related to vaginitis
	157
	6
	Total:3.8%, DM:1.91%, Giemsa and culture:3.18%

	Karabulut et al.
	Denizli
	PAP smear
	2010
	Applied to early cancer screening center
	19639
	143
	0.7%

	Zarakoğlu et al.
	Ankara
	DM, Diamond
	2010
	Female sex-workers
	146
	1
	0.7%

	Karcı et al.
	Malatya
	PAP smear
	2010
	Pre-diagnosed as cervicitis
	1191
	4
	0.3%

	Değerli et al.
	Sivas
	DM, CPLM
	2011
	Pre-diagnosed as vaginitis
	258
	5
	DM:1.9%, culture:1.5%

	Çetinkaya Ü.
	Kayseri
	DM, Giemsa, AO, CPLM
	2011
	535 Vaginal discharge + 482 control
	1017
	13 (11+2)
	Total: 1.28% (2.06%+0.41%)

	Ertabaklar et al.
	Aydın
	DM, TYM, PCR
	2011
	Applied to gynecology and obstetrics clinics
	102
	6
	Total:5.88%, DM:2.94%, culture and PCR:4.90%

	Polat et al.
	İstanbul
	DM, CPLM
	2011
	114 with suspected trichomoniasis + 93 prostitute
	207
	2
	0.97% (0.9%+1.1%)

	Özdemir et al.
	Elazığ
	DM, Giemsa staining, TYM and PCR
	2011
	Infertile men
	80
	2
	DM, Giemsa, culture:1.25%, PCR:2.5%

	Keşli et al.
	Konya
	DM, Giemsa and Gram staining
	2012
	Vaginal discharge
	70
	6
	9%

	Güdücü et al.
	İstanbul
	PAP smear
	2012
	Applied to gynecology clinic
	9080
	56
	0.62%

	Keleştemur et al.
	Elazığ
	DM, TYM, PCR
	2012
	160 female vaginitis + 80 male infertility and/or prostatitis
	240
	10 (7+3)
	Total: 4.17% (4.5%+3.8%)

	Haltas et al.
	Ankara
	PAP smear
	2012
	Applied to gynecology and obstetrics clinics
	23298
	30
	0.13%

	Çelik et al.
	Elazığ
	PAP smear
	2013
	Applied to gynecology and obstetrics clinics
	3831
	12
	0.3%

	Barış ve Keleş
	Mardin
	PAP smear
	2013
	300 IUD user and 300 non-IUD user
	600
	34 (24+10)
	Total:5.67% (8%+3.3%)

	Sengul et al.
	Giresun
	PAP smear
	2014
	Applied to cancer screening, diagnosing and education Center
	32578
	1
	0.003%

	Kaya et al.
	Hatay
	DM, Giemsa staining, CPLM, PAP smear
	2015
	Applied to gynecology clinic
	104
	14
	DM and Giemsa:11.5%, culture:13.4%, PAP:4.8%

	Çulha et al.
	Hatay
	DM, TYM, PCR
	2015
	Symptomatic women applied to gynecology clinic
	200
	56
	Total:28%

	Kaya et al.
	Hatay
	DM, Giemsa, CPLM
	2015
	22 infertile + 29 control
	51
	4
	7.84% (18%+0%)

	Ok Atılgan et al.
	Ankara
	PAP smear
	2015
	Received liver or kidney transplant
	111
	2
	1.8%

	Yar et al.
	Malatya
	DM, TYM and CPLM, PCR
	2017
	Pre-diagnosis of urinary tract infection, men
	138 
	9
	DM:0%, culture:0%, PCR:6.5%

	Akyıldız et al.
	Sivas
	In Pouch TV, CPLM and TB
	2018
	Pre-diagnosis as vaginitis
	100
	4
	%4

	Sankur F.
	Aydın
	DM, TYM, PCR, ICRT
	2018
	Vaginal discharge
	150
	3
	DM:1.3%, culture, PCR and ICRT:2%

	Sönmez ve Usluca
	Ankara
	PCR
	2018
	Urogenital discharge (190 women+184 men)
	374
	13 (12+1)
	3.5% (women:6.3%, men:0.5%)

	Sönmez et al.
	Ankara
	DM, MD, PCR
	2018
	Vaginal and/or urethral discharge resistant to routine treatment (96 women+60 men)
	156
	4 (4+0)
	Total:2.6% (women:4.17%, men:0%)

	Doğan and Gitmez
	Eskişehir
	DM, Giemsa, CPLM, PCR
	2019
	Vaginal complaints
	406
	35
	DM:6.9%, Giemsa:6.7%, Kültür:7.6%, PCR:8.6%

	Erbil et al.
	Ordu
	DM, CPLM, Giemsa staining PAP smear
	2019
	Urology and gynecology outpatient clinics (511 women+202 men)
	713
	83 (75+8)
	11.6% (women:14.7%, men:4%)

	Yazısız et al.
	Antalya
	DM, MTBC, PCR
	2020
	Vaginal discharge
	215
	4
	DM and PCR:1.9%, Culture:0%

	Türkmen Albayrak et al.
	Düzce
	DM
	2020
	Gynecological complaints
	300
	85
	28.3%

	Akman S.
	Van
	DM, Giemsa staining, CPLM and TB
	2020
	Applied to gynecology and obstetrics clinics
	150
	25
	Total:16.6%, DM:8%, Giemsa:10.6%, CPLM:10%, TB:12%



DM: Direct Microscopy, HEP-2: Human epithelial type 2 cell culture, TYM: Trypticase-yeast extract-maltose culture, CPLM: Cysteine-peptone-liver-maltose culture, AO: Akridin oranj stain, MD: Modifiye diamond culture, PAP: Papanicolaou-stained, PCR: Polymerase chain reaction, TB: Trichomonas broth culture, ICRT: Immunochromatographic rapid diagnostic test, MTBC: Modifiye trichosel buyyon culture, IUD: Intrauterine contraceptive device, H&E: Hematoxylin–eosin stain



Table 2
Prevelance rates of T.vaginalis by years

	Years
	Mean

Prevalance
	95% Lower CL 
	95% Upper CL 
	P*

	2002
	13.51
	-2.35
	29.40
	<0.001

	2003
	3.31
	-16.78
	23.38
	0.079

	2004
	5.29
	-19.73
	30.33
	0.608

	2005
	3.95
	1.36
	6.48
	<0.001

	2006
	4.31
	2.31
	6.34
	0.005

	2008
	5.21
	1.13
	9.18
	0.664

	2009
	4.35
	-5.42
	14.12
	<0.001

	2010
	2.70
	-1.35
	6.79
	<0.001

	2011
	2.51
	0.06
	4.96
	<0.001

	2012
	3.48
	-2.76
	9.64
	<0.001

	2013
	2.99
	-31.06
	37.04
	<0.001

	2015
	12.76
	-5.06
	30.61
	<0.001

	2017
	6.52
	N.A.
	N.A.
	N.A.

	2018
	3.03
	1.58
	4.44
	0.002

	2019
	10.10
	-9.06
	29.32
	<0.001

	2020
	15.60
	-17.34
	48.58
	<0.001

	General (Years Prevelance Mean)
	5.94
	5.55
	6.40
	


N.A. Not Available. CL. confidence level 
*p values represents comparisons by GENERAL prevalence.






Table 3
Prevelance rates of T.vaginalis by geographical regions of Turkey
	Regions
	Mean
Prevalance
	95% Lower CL
	95% Upper CL
	p

	Ege
	5,95
	-,02
	11,92
	<0,0001

	Marmara
	4,83
	-6,11
	15,10
	<0,001

	South East Antolia
	5,08
	-2,44
	12,60
	0,929

	Mediterranean
	5.16
	-9,13
	17,34
	0,422

	Black Sea
	8,76
	-4,15
	14,20
	<0,001

	East Anatolia
	8,12
	-6,25
	15,82
	<0,001

	Central Anatolia
	4,85
	-1,15
	9,87
	<0,001

	General (Region Prevelance Mean)
	5,94
	3,21
	6,79
	


















Figure 1. Study search process
Figure 2. Map representation of the mean prevalence of T. vaginalis infection in Turkey provinces 
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