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ABSTRACT

Introduction: infertility is a significant health problem associated with
declining fertility rates and population aging, with sexually transmitted
infections representing one of its main modifiable risk factors.

Objective: to evaluate the effect of an intervention project aimed at reducing
infertility associated with sexually transmitted infections in the municipality of
San Cristobal.

Methods: an experimental community intervention study was conducted in the
municipality of San Cristobal between March 2022 and 2025. Participants
included individuals aged 15 to 49 years and their partners, randomly assigned
to a study group (367 individuals; 105 couples) and a control group (358
individuals; 102 couples). Data collection instruments and a personalized
educational strategy were implemented. Knowledge levels, the incidence of
infertility and sexually transmitted infections, associated complications, and
economic impact after implementation of the intervention project were
assessed. Results were analyzed using statistical tests, in accordance with
bioethical principles.

Results: infections most closely associated with infertility were gonorrhea,
chlamydial infection, and trichomoniasis. Sexually transmitted infections
decreased by 62,2 % in the intervention group. The proportion of participants
with a high level of knowledge increased from 23,4 % to 74,3 %. In addition,
hospital costs were reduced, particularly those related to medication use.
Conclusions: early identification of risk factors, signs, and symptoms of
sexually transmitted infections, together with systematic educational actions,
contributed to reducing associated infertility, improving population knowledge,
and decreasing complications and healthcare-related costs.
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INTRODUCTION

Population aging is one of the notable changes occurring worldwide. It is estimated that by the year
2050 there will be more adults than children and young people in the world. Estimates made by
international organizations consider that, by 2050, approximately 22 % of the world population will
be made up of people over 60 years of age, which will increase by 32 % in the case of developing
countries.(®)

In Latin America, population aging has been deepening in recent decades and will continue to do
so even more in the near future. Specifically in this region, the proportion and absolute humber of
people aged 60 years or older will increase steadily in all countries in the coming decades.(? Cuba
is a country that is aging at an accelerated rate; this demographic and social reality has constituted
an achievement to which science must respond comprehensively. Living to more advanced ages
has undoubtedly been good news; but it is also a challenge, since the probabilities of living with
dependency have increased.(®

The decline in birth rates is one of the elements that has contributed to population aging. For
decades the world has observed this decrease and its impact on aging with concern. Despite the
efforts of several countries to reverse this indicator, the result is not the desired one.* The most
relevant aspects of the demographic transition in Cuba are the slow rate of population growth and
the notable decline in fertility. The decline in birth rates is a demographic prognosis that has been
fulfilled for the current Cuban population.(

Among the factors influencing low birth rates is infertility. The World Health Organization (WHO)
urges that infertility be considered a global health problem. Internationally, 15 % of couples of
reproductive age are considered infertile, representing between 60 and 80 million infertile couples,
with pelvic inflammatory disease being one of the causes that contribute most significantly.
Infertility is defined as the inability of the couple, whether one or both members, to conceive over
a period of twelve months, maintaining stable sexual relations and without the use of contraceptive
methods. Its etiology may be primary, when there is an inability to achieve spontaneous gestation
from the beginning of relations without contraceptive use, and secondary, when the inability to
achieve spontaneous gestation occurs after a conception.(®)

It is estimated that in 20-30 % of cases the cause of infertility is male and in about 50 % the cause
is due to female conditions, with the remaining percentage caused by a combination of male and
female factors.(”) We consider that, in current medical practice, risk sexual behaviors and the signs
and symptoms associated with sexually transmitted infections are not adequately explored, and
generally it is the patients who come to request our service, often at advanced stages and after
having undergone incorrect treatments that do not include their sexual partners, which causes
important alterations in the reproductive system of both sexes. Taking into account the above, the
present research was conducted with the objective of evaluating the effect of an intervention project
to reduce infertility associated with sexually transmitted infections in the municipality of San
Cristébal.
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METHODS

An experimental study, of the community intervention type, was conducted with the objective of
reducing infertility associated with sexually transmitted infections (STIs) in the municipality of San
Cristébal, in the period from March 2022 to March 2025. The universe consisted of all persons of
sexually active age (15-49 years) of the San Cristdobal Basic Work Group and, within this, the total
number of recognized formal and informal couples.

A random sample was defined for the formation of the study group (sexually active persons n=367;
couples n=105) and control group (sexually active persons n=358; couples n=102). All sexually
active persons and all couples within this age group who expressed interest in participating were
included, excluding from the sample persons who at the time of the study had an active STI and
couples who were being treated at the municipal infertility consultation, those in which at least one
of the members had been diagnosed with an STI, or those in which one of the members was 50
years of age or older.

Data were obtained from the family and individual health histories existing in the medical offices,
the municipal infertility consultation, hospital clinical histories, and epidemiological surveys existing
in the STI consultation.

An instrument was designed (Annex 1), which was applied to the members of the study group at
each planned consultation, with the purpose of early identifying risk sexual behaviors and the signs
and symptoms associated with STIs.

Patients who did not present positive elements once the instrument was applied were scheduled
for evaluations on a quarterly basis. Those who presented risk elements were scheduled for
consultations every two months, and those who reported any sign or symptom of sexually
transmitted infection were followed up monthly during the first three months after diagnosis and
treatment, as were those who reported risk behaviors, once these were eliminated.

All cases included in the research with clinical symptoms were referred to the Syndromic
Management consultation located in the health area and the protocols in force in the National
Strategic Program (PEN) were applied.

Members of both groups were surveyed at the beginning and at the end of the study to measure
the modification in the level of knowledge about these infections (Annex 2). A score was given to
each question (10 points), allowing the degree of knowledge existing between both study groups
to be classified once the intervention concluded, classified as follows: High knowledge: 70-100
points and low knowledge: less than 69 points.

An instrument was designed and applied (Annex 3) to provide face-to-face training in the
consultation itself to all patients belonging to the study group, adapting it to the average duration
of a medical consultation. The incidence of infertility associated with STIs and the diagnosis of
sexually transmitted infections by age groups and sex were evaluated. In turn, the modification of
the level of knowledge about sexually transmitted infections at the beginning and end of the study
was analyzed.
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The incidence of complications associated with STIs in both groups was compared, and the
economic impact related to the need for diagnostic means, antibacterial treatments, and hospital
stay in both groups was established.

The research received approval from the Scientific Council and the Ethics Committee of the
institution. The confidentiality of the information obtained was respected, used only for scientific
purposes. The principles of bioethics as established in the Declaration of Helsinki were respected.

RESULTS

After the intervention, a significant decrease in the incidence rate of infertile couples was observed
in the study group (161,9 x 103), compared with that recorded in the control group (441,1 x 103).
A decrease in the percentages of infertile couples was observed in all ages in the study group, with
ages between 30-34 years contributing the highest number of infertile couples in both groups.

Table 1. Prevalence of infertile couples at the end of the intervention study

Age Study group (n=105) Study group (n=102)
Infertile couples Infertile couples
No. % Rate (103 No. % Rate (103)

15-19 0 0 0 0 0 0
20-24 0 0 0 1 100 9.8
25-29 4 30,7 38,0 9 69,2 88,2
30-34 8 24,2 76,1 25 75,7 245,0
35-39 3 37,5 28,5 5 62,5 49,0
40-44 1 16,6 9,5 5 83,3 49,0
45-49 1 100 9,5 0 0 0
Total 17 27,4 161,9 45 72,5 441,1

The presence of STIs was more frequent in couples in the control group than in those in the study
group, with 45 (44,1 %) and 17 (16,2 %) cases, respectively. Among the STIs diagnhosed,
chlamydiasis was the most frequent infection (40,3 %), followed by gonorrhea (19,4 %) and
trichomoniasis (14,5 %). Herpes virus represented 9,7 % of cases. The distribution of STIs between
both groups did not show a statistically significant association with infertility (X2=1,38; p=0,05).

A considerable reduction of STIs was evidenced in the general sample of the study group (24,4 %),
compared with the control group, representing a decrease of 46,3 %. In both groups, infections
due to gonorrhea, herpes virus, and syphilis were the most representative. The female sex had the
highest incidence.
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After the educational intervention, the study group showed a substantial improvement in the level
of knowledge (Figure 1). The proportion of participants with a high level of knowledge increased
from 23,5 % before the intervention to 74,3 % after it, representing an increase of 50,8 percentage
points. In contrast, the control group showed a less marked variation, going from 23,2 % to
29,4 % of participants with a high level of knowledge at the end of the study. At the same time,
the low knowledge category decreased in the study group from 76,5 % to 25,7 %, while in the
control group it only decreased from 76,8 % to 70,6 %. The modification of the level of knowledge
in the study group was statistically significant according to McNemar's test for related samples
(X2=151,38; p < 0,05). Likewise, the comparison of the final results between the study group and
the control group showed significant differences using Pearson's X2 test (X2= 4.363; p < 0,05).
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Fig. 1 Modification of the level of knowledge before and after the intervention in sexually active
persons

Total expenses showed an important reduction between both groups (Figure 2), decreasing by
39,6 % in the study group. The item that showed the greatest reduction was that associated with
medication consumption, decreasing by 56 %.
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Fig 2. Economic impact of the intervention program in both groups.

DISCUSSION

An important reduction of infertility associated with sexually transmitted infections was reported in
the study group, linking this to the application of the instrument designed for the identification of
risk behaviors related to these infections and the signs and symptoms in sexually active persons,
which generally goes unnoticed by patients and professionals, because most sexually transmitted
infections have no symptoms or only mild symptoms that may go unrecognized.® The results
obtained by using an instrument that allows rapid identification of risks and clinical manifestations
of these infections corresponded with those obtained by Malca Herrera and Changlio Roas.(®

Despite achieving a considerable reduction in the association between infertility and sexually
transmitted infections, infertility continued to prevail in the age group between 30-34 years. These
results coincide with those obtained by Torres Pérez and collaborators, 19 in their study on infertility
in Las Tunas; and by Fleites and collaborators,!) in Villa Clara province.
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We consider that this is due to the early onset of sexual relations, which has been established in
adolescence between 14-15 years, without due knowledge about the use of protection means,
which is also related to the low availability of these in distribution centers,(?) associated with a
greater number of sexual partners and a longer time of exposure to the germs responsible for these
infections, with the consequent damage to the reproductive system.(!3) Also contributing to
infertility is the delay in the decision to have the first child, which has been increasing in our
country, according to the results obtained by Alfonso Fraga,(**) prolonging the time of identification
and treatment of sexually transmitted infections and the damage.

The observed decrease in infertile couples in the study group was directly related to the reduction
in the prevalence of sexually transmitted infections in general. The infections that showed the
greatest decrease were gonorrhea and chlamydia. Chlamydia infection is considered the most
frequent cause of sexually transmitted infection in the world and the germ most frequently
associated with infertility produced by tubal obstruction, with high antibody titers detected in more
than 70 % of cases, being the microorganism that most commonly causes damage to the upper
genital tract. This infection is called silent disease, because the infection is very common in its
asymptomatic form. 1>

Gonorrhea is considered the second cause of sexually transmitted infection most associated with
cervicitis and pelvic inflammation in women, producing approximately 87 million infections per year
in the world, significantly affecting the upper genital tract in prolonged infections.(16)

Another microorganism that achieved an important decrease was Trichomonas vaginalis, which was
confirmed in studies conducted by Rojas Rivero and collaborators,(!”) as an important infectious
cause associated with infertility, identifying it in 10 % of the women studied and showing a high
relative risk related to infertility.

The reduction of sexually transmitted infections in the study group in relation to the control group
was notable. The application of the face-to-face training instrument that was systematized in each
control performed had a decisive influence on this behavior, which was measured annually during
the intervention and evidenced improvements in each evaluation. These results correspond with
those obtained by Carvajal Beltran and collaborators,(®) in their intervention. The reduction in the
number of cases has also represented a decrease in the total number of contacts, managing to
modify the epidemiological chain in a timely manner, with the consequent reduction of associated
secondary cases, by providing preventive treatments to them.(*?)

The impact on the modification of the level of knowledge was notable in the study group, grouping
the highest percentage of these in the high knowledge level, which was directly associated with the
face-to-face training actions carried out stably in all controls and field visits to its members. Similar
results were obtained in the study conducted by Peraza Rodriguez, % in the prevention of scabies
in preschoolers.

Economically, the decrease in hospital costs observed in the study group was considerable, which
is directly associated with the reduction in the number of patients who, as a consequence of
complications related to sexually transmitted infections, required admission due to the magnitude
of the damage. The decrease in expenses for medications and food is conditioned by the decrease
in the number of admitted patients, allowing these resources to be used in other care.(?V)
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CONCLUSION

The intervention project proved to be effective in reducing infertility associated with sexually
transmitted infections in the studied population. The prevalence of infertile couples was significantly
lower in the study group compared with the control group, evidencing the favorable impact of the
actions implemented. The educational strategy developed produced a substantial improvement in
the level of knowledge, by increasing the proportion of participants with high knowledge. These
results confirm that systematic health education and early identification of risk factors constitute
fundamental tools to prevent STIs and their reproductive consequences.
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ANNEXES
Annex 1. Epidemiological survey
RISK ASSESSMENT

1. Sexual partner with a sexually transmitted infection in the last three months: Yes__ No
2. More than one sexual partner in the last three months: Yes No
3. New sexual partner in the last three months: Yes No

CLINICAL SYMPTOMATOLOGY

Have you presented lower abdominal pain: Yes_ _ No

Have you felt frequent and constant pain during sexual relations: Yes_ _ No

Have you presented abnormal vaginal discharge or odor: Yes___ No

Have you had more than two spontaneous abortions: Yes_ _ No

Have you presented urethral discharge: Yes_  No

Have you presented ulcerative lesions or warts on the genitals, mouth, or anus: Yes_ _ No

Have you presented lesions on the palms of the hands in the last three months: Yes No 8. Have

you presented pain or burning when urinating and/or ejaculating: Yes No 9. Have you presented

lesions or sores in or around the mouth: Yes No 10. Have you presented itching, pain,

discharge, or anal bleeding: Yes No

8. Have you received information about sexually transmitted infections? No Yes Where: School
Family Media Friends Doctor and family nurse or other health professional

9. Which of the following diseases do you consider a sexually transmitted infection? Syphilis
Gonorrhea HIV/AIDS Genital herpes Trichomoniasis Chlamydiasis Hepatitis B Condylomas

10. Can you tell at a glance if a person has a sexually transmitted infection? Yes No Sometimes

11. How are sexually transmitted infections transmitted? Vaginal sex Anal sex Oral sex Skin-to-
skin contact Using public toilets Wearing another person's clothes Sharing needles

12. Do you know how to use a condom to prevent a sexually transmitted infection? Yes No

13. Do you think it is possible to have a sexually transmitted infection without presenting symptoms
Yes No

14. What behaviors increase the risk of having a sexually transmitted infection? Sex without a
condom Multiple sexual partners Consuming drugs or alcohol Prostitution

15. Do you believe that early diagnosis improves treatment and reduces contagion? Yes No

16. Do you believe it is possible for a person to have a sexually transmitted infection and not
transmit it to another person if they have unprotected sex systematically? Yes No

17. Can sexually transmitted infections be causes of infertility in the couple? Yes No

NoUuhwWwNE=

Annex 3. Guide for face-to-face training

1. Inform which are the most frequent sexually transmitted infections.

2. Explain the transmission routes of sexually transmitted infections, their incubation periods, and
which are the most frequent signs and symptoms.

3. Inform about the use of the condom as a means of protection against sexually transmitted
infections.

4. Explain the importance of declaring all contacts and undergoing immediate treatment.
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