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Abstract
Background: In the world as in North Africa,Sexually Transmitted Infections (STIs) are a public health
problem especiallyfor reproductive-age women.Since the quanti�cation of the prevalence of STIs is
important for the planning of interventions and the promotion of resources, it is necessary to have current
data to evaluate the situation in the Maghreb and to give the answer as to the possibility of reaching the
desired WHO goal of ending STIs epidemics as a public health concerns by 2030.The aim of this study
was to determine the prevalence and trend of STIs during 11 yearsin Tunisia (2007-17).

Methods: We conducted a descriptive cross-sectional study including all women with STIs diagnosed
with the syndromic approach in all basic health care centers of the Governorate of Monastir (Tunisia)
from 2007 to 2017.Syndromes included, Pelvic Pain (PP),Vaginal Discharge (VD)and Genital Ulceration
(GU).

Results: We analyzed 40388 cases of genital infection with a crude prevalence rate and age standardized
prevalence rate of13.93/ 1000 inh and 72.38/ 1000 respectively.The prevalence rate was relatively high
and showed a positive trend over 11 years for all age groups and syndromes. VD was the most common
syndrome with a CPR of 11.7/1000. For all syndromes, women of childbearing age(20 to 39 years) were
the most affected age group(p <0.05).

Conclusion:

Our results were consistent with the global evidence, suggesting a focus on primary prevention
reinforcement and STIs surveillance system improving in North Africa countries to achieve the World
health organization goalof ending STIs epidemics by 2030.

Plain English Summary:
Globally, Sexually Transmitted Infections (STIs) are a public health problem being one of the leading
causes of morbidity and mortality. The surveillance system of STIs in developing countries is based on a
syndromic approach.This study described the prevalence and trend of STIs in women consulting in all
basic health care centers of the Governorate of Monastir (Tunisia) from 2007 to 2017. Syndromes
included, Pelvic Pain (PP), Vaginal Discharge (VD) and Genital Ulceration (GU). In reviewing the 40388
cases, the results showed that the prevalence of Stis was relatively high and showed a positive 11-year
trend for all age groups and symptoms. VD and especially vaginosis was the most common recorded
syndrome. Women of childbearing age were the most affected age group.

To achieve the World health organization goal of ending STIs epidemics by 2030,several measures
should be reinforced such as additional preventive interventions, prompt identi�cation, correct treatment
and partner tracing to stop the spread of these infections.

Background
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Around the world, Sexually Transmitted Infections (STIs) are a public health problem being one of the
leading causes of morbidity and mortality. World Health Organization's(WHO) 2012 and 2016 estimates
of the global prevalence and incidence of curable STI (chlamydia, gonorrhoea, trichomoniasis, and
syphilis) in adults remain high, with nearly one million new infections each day (1, 2).STIs have a
carcinogenic effect in cervical cancer and a strong correlation between their spread and HIV transmission
leading for many sequelae and complications disproportionately affecting reproductive-age women and
children (3). WHO implemented the �rst (2006–2015) and the second (2016-2021) strategy on STIs and
responses around the world with the goal of ending STIs epidemics as a public health concerns by
2030(4, 5). In general, low- and middle-income countries (LMICs) like North African and Maghreb
countries have higher estimated burdens of STIs than do high-income countries (HICs) (2). In these
countries, STIs diagnostic tests are largely unavailable, expensive and technically demanding on
microbiological surveillance systems, so that, surveillance of clinical syndroms called syndromic
approach is easier to establish in public health and for all patients. Although this approach according to
the WHO guidelines obtain the highest marks in terms of development rigor with ongoing training every
two years and being the surveillance system that can best represent the epidemiology of STIs in general
population, they may result in an underestimated burden due to asymptomatic cases and moderate
speci�city and sensitivity(6-8).

In the Maghreb, most studies have focused on the key population and women requesting abortion whose
criteria for diagnosing STIs were based on laboratory results (endocervical, urine and vaginal sample)(9-
13).Only, few studies used the data from clinical surveillance to establish the trend and prevalence of
some curable STIs in the general population (14, 15).

Since the quanti�cation of the prevalence of STIs is important for the planning of interventions and the
promotion of resources, it is necessary to have current data to evaluate the situation in the Maghreb and
more speci�cally in Tunisia and to give the answer as to the possibility of reaching the desired objective
by WHO for 2030.

The aim of this study was to determine the prevalence and trend of STIs among women by syndromes
during eleven-years in the governorate of Monastir and to evaluate the effectiveness of syndromic
management approach to reach the 2030 WHO goals.

Methods
Study design: We conducted a descriptive cross sectional study including all female cases of STIs from
January 1, 2007 to December 31, 2017.

Setting:

The governorate of Monastir is situated in the coastal region of Tunisia. In 2014, the population of
Monastir represented 4.99% of the Tunisian population (16). In 2015, The total number of Basic health
centers (BHC) in the governorate of Monastir was 101(17).From January 1, 2007 to December 31, 2017,
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all women consulting in BHC for sexual symptoms were diagnosed and treated according to the WHO
syndromic approach summarized in �owcharts (clinical algorithm).

The components of case management included: taking history, examination, correct diagnosis, early and
effective treatment, advice on sexual behaviour, promotion and/or provision of condoms. All STIs cases
diagnosed by the syndromic approach were registered by the physicians or midwifes of each BHC
prospectively in a form that was addressed to the regional direction of primary health at the end of each
month and recorded on “epi-info” software.

Participants:

All women in all age groups who consulted the midwives or physicians of each BHC in Monastir
governorate for sexual symptoms and diagnosed by the syndromic approach from January 1, 2007 to
December 31, 2017 were included in the study. Other STIs cases which were not diagnosed by the
syndromic approach such as vesicular lesions (herpes), chancroid and genital warts were not included in
this study.To reach the homogenous and generalizable data, patients who lived in other governorate were
excluded from the study.

Variables: Data included variables related to age,sex,consultation date and diagnosis.

WHOde�ned (chlamydia, gonorrhoea, trichomoniasis, and syphilis) as curable STI .

The syndromic approach interests these four STIs presented cilically by four symptoms: Pelvic Pain (PP),
Vaginal Discharge (VD), Genital Ulceration (GU) and Ureteral Discharge (UD) for men. VD include
cervicitis, vaginitis and vaginosis whose symptoms are respectively discharge of muco-pus through the
cervix, smelly �uid vaginal discharge and non-speci�c vaginal discharge (thicker, greenish, smelly).For
each syndrome, there are well de�ned infectious agents incriminated in its symptomatology (Box1).

Measurement:

The crude prevalence rate (CPR) was calculated based on Tunisian National Institute of Statistics data
and was expressed as the number per 1000 inhabitants(/1000inh)(18). The average population was
calculated as follows: ((the sum of estimated female population each year) /11) (18). The age-
standardized prevalence rate (ASR) per 1000 person-years was calculated using the world standard
population according to the WHO statement of 2013(19).

Statistical analysis: Data were veri�ed and analyzed using IBM SPSS Statistics version 22.0 software
(IBM Corp., Armonk, NY, USA). Categorical variables (age group) were recorded as numbers and
percentages.Linear regression was used to calculate the slope ‘b’ of the least-squares line for estimating
the trends in noti�ed disease according to sex and age group. A p-value of <0.05 was considered
statistically signi�cant.
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Ethical considerations: The study was conducted under Good Clinical Practice conditions and according
to ethical standards collections. Data collection and analysis were labelled accordingly to maintain
anonymity. This study analyzed surveillance system data, does not require ethical approval.

Results
Prevalence of sexually transmitted infections related syndromes:

During 11 years, 40388 cases of female genital infections were diagnosed by syndromic approach in
BHC in Monastir governorate. A mean of 3671 cases/year in Monastir, we estimated 73567 cases /year in
Tunisia. ASR was 72.38/1000 inh. Overall, the CPR was 13.93/1000 inh being the highest (160.23/1000
inh) in the 30-39 age group. The VD was the most common syndrome (a CPR of 11.7/1000 inh) and
especially vaginosis with a CPR of 9.07/1000 inh (Table 1).

Distribution of each syndrome by age group:

In all age groups the VD was the most frequent syndrome (p <0.05) (Fig 1). For all syndromes, the age
group mostly affected was that ranging from 20 to 39 (p <0.05) (Table2).

Chronological study during 11 years:

The distribution of syndromes by years showed that the highest rate was observed in 2009 with a number
of 4996 (CPR =19.96/ 1000 inh). The lowest rate was recorded in 2012 with 2521 cases (9.39/ 1000 inh).
We established a positive trend for all syndroms (b= 139.396; r=0.469; P<10-3) .All age groups had a
positive trend. The age groups with the highest growth rate were those aged 20 to 39 and 40 to 49 in 11
years with standardized coe�cient of 65.27 (r=0.39;p<0.05) and 48.13 (r=0.538;p<0.05) respectively (�g
2).

Cases of cervicitis, vaginitis , vaginosis, PP and GU increased over time especially for age group of 20-39
years with respectively (b=3.09; r=0.501; p<0.05) and (b= 3.91; r=0.12; p<0.05) and (b=40.58; r=0.384;
p<0.05) and (b=15.087; r=0.520; p<0.05) and(b=2.293; r=0.495; p<0.05) respectively (�g 3).

Discussion
Key results:

The prevalence rate of STIs among women diagnosed with the syndromic approach was relatively high
and showed a positive trend over 11 years for all age groups and symptoms. VD and especially vaginosis
was the most common recorded syndrome. Women of childbearing age were the most affected age
group.

Limitations
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STIs Surveillance at primary health care level was based on syndromic data and not on biological tests.
Since each symptom has multiple potential agents, this study based on syndromic data cannot provide
accurate statistics on the frequency of STI pathogens. In fact, according to studies conducted in Tunisia
and a prospective observational cohort study in South Africa (6,7,20), syndromic approach diagnosis had
a low sensitivity and speci�city which suggests that the large number of STIs such as VD detected in our
study may be largely underestimated and that asymptomatic cases could only be diagnosed by an
appropriate biological tests. On the other hand, many cases of VD are not caused by sexually transmitted
infections such as cervical ectopy, foreign bodies, retained tampon, vulval dermatitis, non-sexually
transmitted infection like some bacterial vaginosis and candida infections (21, 22).

As STIs have the same risk factors as other infections, such as HIV and hepatitis, a contact tracing is
needed to investigate cases (23). However, as data collection from the registry of STI surveillance was
conducted retrospectively, data available on personal and contact information was not exhaustive to do
so.

Interpretation:

Predominance of STIs among women of childbearing age:

Globally, 2012 and 2016 estimates of the prevalence and incidence of the four curable STIs (chlamydia,
gonorrhea, trichomoniasis and syphilis) remain high among women of reproductive age, consistent with
our �ndings (1, 2, 24).

Predominance of vaginal discharge syndrome:

World estimates have shown that for these four pathogens, Trichomonas Vaginalis is the most frequent
in women 5.3% (95% uncertainty interval UI:4.0-7.2) followed by Chlamydia trachomatis 3.8% (95%, UI:
3.3-4.5); gonorrhea 0.9% (95% UI: 0.7-1.1) and syphilis 0.5% (95% UI: 0.4-0.6). The same order of
pathogens according to their involvement in STIs was also recorded in the East Mediterranean Region
(EMR) with a predominance of Trichomonas Vaginalis: 4.7 % (95% UI:3.3–6.7) followed by Chlamydia
trachomatis 3.8% (95% UI: 2.6–5.4); gonorrhea 0.7 % (95% UI: 0.5–1.1) and syphilis 0.7% (95% UI: 0.4-1.0)
(1, 2, 25).These statistics are relatively consistent with our results. In fact, when excluding vaginosis
which are in most cases caused by a non sexually transmetted pathogens “Gardnerella vaginalis”(26), we
�nd that vaginitis (mainly caused by Trichomonas Vaginalis) was the most frequent syndrome followed
by pelvic pain and cervicitis (mainly caused by Chlamydia trachomatis and Neisseria gonorrhea) and
then by Genital ulceration (syphilis) (Table 1 and 2). However, our results showed lower prevalence rates
than those reported in the literature. This discrepancy could be understood by the low sensitivity of
syndromic approach to diagnose STIs leading to an underreporting of cases in our study.

In Tunisia, several studies on the epidemiological characteristics of sexually transmitted infections in
women had concluded to a high prevalence of VD and the pathogen Chlamydia trachomatis in those of
reproductive age(6,27). In Morocco, a 1995-2015 study of reported cases of VD showed that the
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prevalence of Chlamydia trachomatis was 3.8%; IC95%[2.1-6.4] and that of Neisseria gonorrhoeae was
0.37% IC95%[0.14-1] of (15).A 2019 meta-analysis had shown that Tunisia had a higher prevalence of
Chlamydia trachomatis than Morocco and Algeria and highlighted strong evidence of a sub-regional
difference with the Horn Africa and North Africa (Tunisia, Morocco, Algeria, Sudan) presenting
respectively 6 fold and 5 fold higher odds of syphilis infection than Eastern Middle East and North
Africa(MENA)(10) .

The predominance of vaginosis among female consulting for vaginal discharge in our study is
concordant with the results of a Meta-Analysis published in 2019 which have shown that general
population prevalence of bacterial vaginosis is high globally, ranging from 23% to 29% across regions
(Middle East and North Africa: 25%; sub-Saharan Africa: 25%) (28,29).However, their predominance is not
synonymous with their incrimination in STIs, because the most common bacterial vaginosis "Gardnerella
vaginalis" is not sexually transmitted bacteria but found naturally in the vagina(26) . These vaginosis are
endogenous reproductive tract infection resulting from replacement of the normal hydrogen peroxide-
producing Lactobacillus sp. in the vagina by high concentrations of anaerobic bacteria, such as
Gardnerella vaginalis (30).

An upward trend in STIs:

Consist with our �ndings, WHO prevalence estimates of the four curable STIs among women have shown
an overall positive trend from 2012 to 2016 globally and especially in the EMR (25).This trend of declared
STIs showed that we are not on the right way to reach 2030 goals of eliminating STIs as a public health
problem. It could be explained by,�rst, the change in lifestyle, sexual behavior and other factors such as
addiction which is currently a health problem in Tunisia where illicit substance use among college
students represents one of the most complicated social problems(31). Secondly,it could also be due to
the low sensitivity of the syndromic approach to detect asymptomatic cases that would be potential
sources for infections dissemination.

In conclusion, despite a possible underreporting of STIs cases in this study, the results showed a
signi�cant increase in their trend over time. This upward trend of STIs may be the result of a failing
primary prevention on which we must act.

Conclusion
To reach the 2030 goal of eliminating STIs in Maghreb countries, several measures should be reinforced.
First, a continuous monitoring of STI prevalence and incidence which is fundamental to design,
implement and evaluate STI interventions that is why WHO and its partners are looking at options to
improve the quality of future estimates and supporting countries to generate their own national estimates
(1).Second, additional preventive interventions including behavioral changes in the use of alcohol and
substances and a focus on populations at risk such as sex workers. Third, prompt identi�cation, correct
treatment and partner tracing to stop the spread of these infections.
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Table 1: Crude and age standardized prevalence ratesof woman, by age groups and syndromes of sexual
transmitted infectionsdiagnosed by syndromic approach in Monastir (2007-2017)

  Cases(%)(11 years) CPR * ASR*

Overall 40388 (100) 13.93 72.38

Age groups (Years)      

0-4 6(0.0) 0.12  

5-14 77(0.2) 1.88  

15-19 1060(2.6) 23.28  

20-29 9986(24.7) 76.08  

30-39 15318(37.9) 160.23  

40-49 10268(25.4) 146.47  

≥ 50 3673(9.1) 71.47  

Syndroms      

PP 6126(15.2) 2.11  

GU 336(0.8) 0.11  

VD 33926(84.0) 11.70  

 Cervicitis

Vaginitis

Vaginosis

1099(2.7)

6519(16.1)

26308(65.1)

0.37  

2.24

9.07

*: per 1000 inhabitants; CPR: crud prevalence rate; ASR: age standardized rate; PP :Pelvic Pain ; VD:
Vaginal Discharge ; GU: Genital Ulceration

 

Table 2: distribution of STIs syndrome by age groups in Monastir (2007-2017)
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         AGE

GROUPS

 

Syndromes

0-19

n   (%)

20-39

n   (%)

40-49

n   (%)

≥ 50

n   (%)

Overall

n   (%)

p

PP 186(3.0) 3818(62.8) 1642(26.8) 480(7.8) 6126(100) <0.05

GU 3(0.9) 213(63.4) 80 (23.8) 40(11.9) 336(100) 0.038

VD 954(2.8) 21273(62.7) 8546(25.2) 3153(9.3) 33926(100) <0.05

Cervicitis 31(2.8) 81.7(74.3) 214(19.5) 37(3.4) 1099(100) <0.05

Vaginitis 132(2.0) 4467(68.5) 1491(22.9) 429(6.6) 6519(100) <0.05

Vaginosis 791(3.0) 15989(60.8) 6841(26) 2687(10.2) 26308(100) <0.05

PP :Pelvic Pain ; VD: Vaginal Discharge ; GU: Genital Ulceration

 

Figures

Figure 1

Distribution of syndromic approach according to age groups Monastir (2007-2017) PP :Pelvic Pain ; VD:
Vaginal Discharge ; GU: Genital Ulceration
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Figure 2

Trends of STIs by age groups (2007-2017) in Monastir.
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Figure 3

Distribution of each STIs by years and age groups (2007-2017) in Monastir A :cervicitis : for age group of
20-39 years a positive trend(r=0.501; b= 3.092; p<0.05) was established B :vaginitis :for age group of 20-
39 years a positive trend (r=0.128; b=3.91; p<0.05) was established C: vaginosis : for age group of 20-39
years a positive trend(r=0.384; b= 40.580; p<0.05) was established D: pelvic pain: for age group of 20-39
years a positive trend (r=0.520; b=15.087; p<0.05) was established E: Genital ulceration: for age group of
20-39 years a positive trend r=0.495; b=2.293; p<0.05 was established


