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1. Background

Genital trichomoniasis is a Sexually Transmitted Infection (STI) caused by a pro-
tozoan called Trichomonas vaginalis. The disease is asymptomatic in 15% - 20% of
cases and when symptomatic, it most often manifests as irritation secondary to ge-
nital pruritus and discharge, and sometimes urinary symptoms [1] [2]. It is also the
most common non-viral STI in the world, with 156 million new infections annually
worldwide [3] [4]. Genital trichomoniasis is therefore a public health problem in
the sense that it is a major source of reproductive morbidity and a facilitator of HIV
transmission and acquisition [5]. Despite its importance in human reproductive
health and HIV transmission, it is not a notifiable disease and surveillance is gener-
ally not undertaken. This could probably explain its global prevalence of around 1%
to 8% depending on gender and which also varied according to the geographical re-
gion [5]. Female prevalence, the most affected population, was estimated at 2.8% -
3.1% in North America [6]; at around 3.5% in Tunisia in 2015 [4] and at 4.8% in
Senegal between 2006 and 2011 [7]. This low prevalence may also be related to the
fact that in areas where access to complementary examinations is not always possi-
ble, the management of genital infections is generally based on a syndromic ap-
proach taking into account the epidemiological and clinical aspects of the disease,
but also the microbiological knowledge of the practitioner [7] [8] [9] [10]. Treat-
ment based on a syndrome approach could therefore underestimate the true preva-
lence of this disease.

However, it should be noted that between 2010 and 2019, the incidence of
trichomoniasis increased by 0.27%, and the estimated increase per year was
highest in sub-Saharan Africa and East Asia [11].

For physiological, socio-cultural and socio-economic reasons, women are the
main victims. Indeed, the symptomatology induced by Trichomonas vaginilis is
one of the most frequent reasons for consultation in gynecology (approximately
90% of women are affected) [7] [8]. They can cause serious complications in
women, in particular premature delivery, early rupture of membranes in preg-
nant women, low birth weight in newborns, infertility and cervical cancer [7]
[12]. This situation should therefore prompt special attention to be paid in order
to prevent these complications. This will require regular surveillance and early
biological diagnosis for appropriate treatment. In Senegal, this work is being
carried out, but this evaluation of the burden of vaginal trichomoniasis has
mostly been carried out in urban hospital structures.

This study was therefore initiated to continue the monitoring of this condition
in Senegal. The aim was to determine the prevalence of vaginal trichomoniasis in

a hospital in the suburbs of Dakar.
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2. Methodology
¢ Type, period and site of study

This is a prospective and descriptive study that was conducted between Sep-
tember and December 2014 at the laboratory of Pikine Hospital in Senegal. The
choice of this university hospital was motivated by its location in the suburbs of
Dakar, but also by the fact that the majority of studies on urogenital trichomoniasis
in Senegal have been conducted in urban hospital structures [1]. This hospital has a
laboratory for biological analyses, composed of parasitology-mycology, bacteriolo-
gy, hematology, immunology and biochemistry departments.
¢ Study population

The study population consisted of women for whom a biological examination
of a vaginal swab was requested and performed at the parasitology bench of our
study site laboratory. Women who came to the laboratory for biological analysis
of a vaginal swab and gave their free and informed consent were all included in
this study.
¢ Conduct of the study

A questionnaire was administered to each participant. The questionnaire was
tested with women working in the laboratory. It was only after validation that it
was used for the survey.

The questionnaire asked about socio-demographic characteristics, gynae-
co-obstetrical history, functional and clinical signs of the patients. Another sec-
tion of the questionnaire was devoted to the results of the direct microscopic
examination of the vaginal swabs for 7richomonas vaginalis.

e Analysis of the data

The various data for this study were entered into a Microsoft Excel 2019, 16.60
(22041000) file (RRID: SCR_016137) and analyzed using Epi Info 7.1.3.3 (RRID:
SCR_021682). Quantitative variables, such as age, were described as means with
standard deviation. Categorical or qualitative variables were presented as per-
centages with their confidence intervals (CI). The proportions of the different
groups were compared using the Chi-square test or Fisher’s exact test (in univa-
riate analysis). The significance level of the different tests was set at 5%.
¢ Ethical considerations

The opinion of the Ethics Committee of the Faculty of Medicine, Pharmacy
and Ondotology at Cheikh Anta Diop University in Dakar was obtained before
the study was carried out. Permission from the head of the parasitology depart-
ment of the laboratory of Pikine Hospital was also obtained before to start the
study. Free and informed consent was also a requirement for inclusion. In order
to ensure anonymity, only the patients’ initials and laboratory registry number

were used for identification at the time of data analysis.

3. Results

¢ Socio-demographic characteristics
A total of 312 vaginal swabs were analyzed during the study period. They were
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from women aged between 14 and 76 years with a mean age of 31.1 (+ 8.4) years.

The majority of these women (65.1%; 95% CI = 59.5 - 70.3) were aged between

20 and 34 years. Married women were predominant with a frequency of 92.9%

(95% CI = 89.4 - 95.4) and of these 72.4% (95% CI = 66.9 - 77.5) were married in

monogamy and 27.6% (95% CI = 22.5 - 33.1) in polygamy. This difference be-

tween polygamists and monogamists was statistically significant (95% CIs did
not overlap). Housewives (66.7%; 95% CI = 61.1 - 71.8) predominated in our
study population (Table 1).

Table 1. Distribution of 312 women according to socio-demographic characteristics.

Frequency (N = 312) Percentage (%) CI (95%)
Age range
<20 years 19 6.09 3.81-9.5
20 - 34 years 203 65.06 59.46 - 70.29
35 - 49 years 79 25.32 20.67 - 30.59
>50 years 11 3.53 1.86 - 6.40
Marital status
Single 17 5.45 3.3-8.74
Divorced 5 1.60 0.59 - 3.91
Married 290 92.95 89.37 - 95.43
Profession
Hotel agent 1 0.32 0.02 - 2.06
Cashier 1 0.32 0.02 - 2.06
Hairdresser 10 3.21 1.64-6
Shopkeeper 25 8.01 5.35-11.75
Accountant 3 0.96 0.25 - 3.02
Seamstress 5 1.60 0.59 - 3.91
Decorator 2 0.64 0.11 - 2.55
Pupil 17 5.45 3.3-8.74
Teacher 14 4.49 2.57 - 7.59
Student 14 4.49 2.57 - 7.59
Civil servant 1 0.32 0.02 - 2.06
Gendarme 1 0.32 0.02 - 2.06
Nurse 4 1.28 0.41 - 3.47
Matron 1 0.32 0.02 - 2.06
Housekeeper 208 66.67 61.1-71.82
Midwife 1 0.32 0.02 - 2.06
Secretary 3 0.96 0.25 - 3.02
Forwarder 1 0.32 0.02 - 2.06
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e Reasons for biological analysis of vaginal swabs

Requesting a biological analysis of the swab were mainly infectious diseases
(59.9%; 95% CI = 54.2 - 65.4), pregnancy desire (18.3%; 95% CI = 14.2 - 23.1)
and pregnancy (16.3%; 95% CI = 12.5 - 21.0). Parasitological examination of the
vaginal swab was also requested for a pre-operative check-up (2.9%; 95% CI =
1.4 - 5.6), a check-up (2.2%; 95% CI = 1.0 - 4.8) and finally for the assessment of
sexual abuse (0.3%; 95% CI = 0.0 - 2.1) (Figure 1).
o Patient medical data

The information on the clinical examination of the patients showed that only
20.2% (95% CI = 16.0 - 25.1) of the women were pregnant. The functional signs
presented by the patients were abdominal pain (13.8%; CI 5% = 10.3 - 18.2),
vulvar pruritus (29.2%; CI 95% = 24.2 - 34.6), urinary burning (18.6%; CI 95% =
14.5 - 23.4) and leucorrhea (58.3%; CI 95% = 52.6 - 63.8). On physical examina-
tion, 34.6% (95% CI = 29.4 - 40.2) had provoked pain, 99.4% (95% CI = 97.4 -
99.9) had glove-smeared discharge on vaginal examination and 4.5% (95% CI =
2.6 - 7.6) of the women for whom biological examination of the vaginal swab
was performed had an infectious cervix on speculum examination (Table 2).
e Prevalence and distribution of vaginal trichomoniasis

The overall prevalence of vaginal trichomoniasis in this study was 1.3% (95%
CI = 0.4 - 3.5). It was only present in women aged 20 - 34 years and 35 - 49 years
with respective prevalence of 1.5% (95% CI = 0.3 - 4.3) and 1.3% (95% CI = 0.0 -
6.8). However, this difference between these groups was not statistically signifi-
cant (Chi-square = 0.45 > p = 0.92). This infection was only found in married
women (1.4%; 95% CI = 0.4 - 3.5) especially in those who were in a monogam-
ous regime (1.9%; 95% CI = 1.89 - 1.91). No statistical difference was noted
when comparing the prevalence among married women with that of unmarried
women (Chi-square = 0.3 > p = 0.85), but also when doing so for monogamists
and polygamists (Fischer exact > p = 0.27). By occupation, trichomoniasis was
only found among hairdressers (10.0%; 95% CI = 0.2 - 44.5), students (7.1%;

0.3%

2.9%
2.2%

.

59.9%

= Sexual assault assessment

= Pregnancy assessment
Pre-operative assessment
Infectious disease assessment

= Check-up

Figure 1. Reasons for requesting biological examination of vaginal swabs of 312 women.
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Table 2. Clinical data of the 312 women for whom biological examination of the vaginal
swab was performed.

Frequency (N = 312) Percentage (%) CI (95%)

Pregnancy
Yes 63 20.2 16.0 - 25.2
No 248 79.5 74.5 - 83.7
ND 1 0.3 0,0-2.1

Functional symptoms

Abdominal pain 43 13.8 10.3 -18.2
Vulvar pruritus 91 29.2 24.2 - 34.6
Burning of the bladder 58 18.6 14.5-23.4
Leucorrhoea 182 58.3 52.6 - 63.8
Physical signs

Pain on examination 108 34.6 29.4 - 40.2
Genital discharge 310 99.4 97.4-99.9
Infectious cervix appearance 14 4.5 2.6-7.6

95% CI = 0.2 - 33.9), housewives (0.5%; 95% CI = 0.0 - 2.6) and secretaries
(33.3%; 95% CI = 0.8 - 90.6). This difference in prevalence between occupations
with the disease was statistically significant (Chi-square = 36.2 > p = 0.0004).
Among pregnant women, the prevalence of trichomoniasis was 1.6% (95% CI =
0.0 - 8.5) compared to 1.2% (95% CI = 0.2 - 3.5) among non-pregnant women.
There was no statistically significant difference between these groups (Chi-square
=0.06 > p = 0.96). The prevalence of vaginal trichomoniasis was 4.6% (95% CI =
0.6 - 15.8) among women who complained of abdominal pain compared to 0.7%
(95% CI = 0.1 - 2.7) among those who did not. However, this difference was not
statistically significant (Fischer exact > p = 0.09). Trichomonas vaginalis infec-
tion was 1.1% (95% CI = 0.0 - 6.0) among women who complained of vulvar
pruritus and 1.4% (95% CI = 0.3 - 3.9) among those who did not (Fischer exact
> p = 0.66). It was also present among both women with (1.7%; 95% CI = 0.0 -
9.2) and without (1.2%; 95% CI = 0.2 - 3.4) urinary burning. There was no statis-
tically significant difference between these two groups of women (Fischer exact
> p = 0.56). Biological examination of vaginal swabs revealed 7. vaginalis among
women with or without leucorrhea (1.1%; 95% CI =0 - 2.6 vs 1.5%; 95% CI =0 -
3.6) and pain on vaginal touch (2.8%; 95% CI = 0.6 - 7.9 vs 0.5%; 95% CI = 0.0 -
2.7). No significant difference with those who did not, as Fischer exact > p =
0.55 and Fischer exact > p = 0.12 respectively for leucorrhea and pain on vaginal
touch. Parasite was found only among women with a non-infectious cervix on
speculum examination (1.3%; 95% CI = 0.4 - 3.4), but also among those with
soiled gloves on vaginal examination (1.3%; 95% CI = 0.4 - 3.5). There was no

statistical difference between the prevalence of those with or without an infec-
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tious cervix (Fischer exact > p = 0.83), and those with or without genital dis-

charge on vaginal examination (Fischer exact > p = 0.97) (Table 3).

Table 3. Distribution of vaginal trichomoniasis according to socio-demographic and medi-

cal data.
Parameters N* of N:’ ,Of % (95% CI) p-value
women positives
Overall 312 4 1.3 (0.4 - 3.5) NA
Age range
<20 years 19 - -
20 - 34 years 203 3 1.5 (0.3 - 4.3) Chi-square =
045>p=
35 - 49 years 79 1 1.3 (0.0 - 6.8) 0.92
>50 years 11 - -
Marital status
Single 17 - -
Divorced 5 - - ()C;l:sgu:aroe;
Married 290 4 1.4 (0.4 - 3.5)
Matrimonial system
Polygamous 80 - - Fischer exact
Monogamous 210 4 1.9(1.89-191) »p=027
Profession
Hotel agent 1 - -
Cashier 1 - -
Hairdresser 10 1 10 (0.2 - 44.5)
Shopkeeper 25 - -
Accountant 3 - -
Seamstress 5 - -
Decorator 2 - -
Pupil 17 - Chi-square =
362>p=
Teacher 14 - - 0.0004
Student 14 1 7.1 (0.2 - 33.9)
Civil servant 1 - -
Gendarme 1 - -
Nurse 4 - -
Matron 1 - -
Housekeeper 208 1 0.5 (0.0 - 2.6)
Midwife 1 - -
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Continued
Secretary 3 33.3 (0.8 - 90.6)
Forwarder 1 -
Pregnancy
Yes 63 1.6 (0.0 - 8.5) Chi-square =
No 248 1.2(02-35) 0.06>p=
ND 1 i 0.96
Abdominal pain
Yes 43 4.6 (0.6 -15.8) Fischer exact
No 269 0.74(0.1-27) ~>p=0.09
Vulvar pruritus
Yes 91 1.1(0.0-6.0)  Fischer exact
No 221 14(03-39) ~>p=066
Burning of the bladder
Yes 58 1.7(0.0-92)  Fischer exact
No 254 1.2(0.2-3.4) >p=056
Leucorrhoea
Yes 182 11(0-2.6) ischerexact
>p=055
No 130 1.54 (0-3.6)
Genital discharge
Yes 310 1.3(0.4-3.5)  Fischer exact
No 2 ) >p=097
Pain on examination
Yes 108 2.8(0.6-7.9)  Fischer exact
No 204 05(0.0-27) >p=012
Cervical appearance
Infectious 14 - Fischer exact
Non-infectious 298 13(0.4-34) ~»p=0383

4. Discussion

This study was conducted to monitor data on vaginal trichomoniasis in Senegal.

It took place in a teaching hospital in the suburbs of Dakar with the aim of de-

termining the prevalence of trichomoniasis in women who went there for bio-

logical analysis of vaginal samples. Although the study was conducted over a pe-

riod of four months, it involved 312 women, most of whom were between 20

and 34 years old and married. The biological analysis of their vaginal samples

was most often requested as part of an infectious disease assessment. Although
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the data were collected about ten years ago, they are still of interest. The study
was one of the first to be conducted in a health facility for a population living in
one of the lowest socio-economic suburbs of Dakar. This study also sought to
determine the risk factors of trichomoniasis and the clinical signs that may be
present during the course of this condition in women, in contrast to other stu-
dies on this disease that have mostly sought to determine only the prevalence. In
this study, direct examination of vaginal swabs was used for the detection of
Trichomonas vaginalis. And it is well established that, of the available methods,
at least culture and fresh wet smear microscopy are the best for the diagnosis of
Trichomonas vaginalis [13].

The overall prevalence of vaginal trichomoniasis was 1.3% and its presence
was only noted in women aged 20 - 40 years and among women in monogamous
marriages. This low prevalence could be explained by the low sensitivity diag-
nostic technique used but also by the fact that the majority of the study popula-
tion was made up of women married under the monogamy regime.

The prevalence of trichomoniasis in our study was similar to that found in a
study conducted in Iran in men and women with a prevalence of 2% (95% CI, 2
+ 0.08) [13]. However, it was lower compared to that found in many studies
conducted in Senegal. Tine et al. had a prevalence of 4.8% for 3893 women in
her study between 2006 and 2011 [7]. It was also comparable to studies in Togo
[14] and Burkina Faso [15] in West Africa, but also in Tunisia in North Africa
(4), with respective prevalence of 6.5% (20/310); 3.2% (10/315) and 3.5%
(32/924). The prevalence of Trichomonas vaginalis was much higher than ours
in a South African study where it was 8.1% (16/198) on direct examination [10]
and 20% in another study in the same country after PCR testing [16].

It was also found that vaginal trichomoniasis was only found in women aged
20 - 34 and 35 - 49 years, the age groups with the highest genital activity. These
groups of women as subjects at risk have already been described in many books
and studies [4] [7] [17]. An Iranian study conducted in 2015 on 481 women
showed that those aged 45 - 50 and 20 - 30 years were the most affected [18]. In
contrast, a predominance of this infection was noted in women aged 50 and over
in a study in north-eastern Poland [19].

In our study, we also noted that parasite carriage in women could be sympto-
matic or asymptomatic and no statistical difference was made between these two
groups. The same observation was also made in Iran between 2012 and 2013
[12]. On the other hand, another study conducted in the same country between
2015 and 2016 found a strong correlation between clinical signs and the preva-
lence of the disease [20].

Univariate analysis of the results of our study showed that only the profes-
sions of hairdresser, housewife, student and secretary were risk factors for the
disease. However, a better assessment of the risk factors for this disease in Se-
negal through a more recent prospective evaluation, over a longer period of time
and on a larger number of women, would make it possible to confirm or refute

this finding.
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5. Conclusion

This study, conducted over a short period in a hospital in the suburbs of Dakar,
showed a low prevalence of vaginal trichomoniasis in women who were seen for
laboratory examination of vaginal swabs. It was also noted that 7richomonas va-
ginalis can be carried in women with or without clinical manifestations and that
certain professions could be linked to the carriage of the parasite. However, a
study in the same context and over a longer period of time in a larger number of
women would allow us to update the data and better identify the risk factors for

urogenital trichomoniasis in Senegal.
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