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Abstract
OBJECTIVES: The current study was conducted to assess the effect of an educational intervention on knowledge 
status and attitudes toward sexually transmitted infections (STIs) in a sample of women in reproductive age.

METHODS: One group quasi-experimental study was conducted at one primary health care center in Egypt; included 
200 women selected by systematic sampling method. Health education intervention was designed and implemented 
to fill the knowledge gap revealed in pre-test in relation to prevention, early detection and STIs treatment.

RESULTS: The results revealed that knowledge about types, modes of transmission and causative agents of 
STIs, symptoms and complications of STIs, and prevention and treatment increased in post-test (p = 0.001), with 
significant increase of total knowledge score in post-test (p = 0.001). The attitudes toward STIs were also improved 
at post-test compared to pre-test.

CONCLUSION: The study reflected the need for implementing educational programs to improve STIs’ knowledge 
and increasing women’s readiness for STIs screening.
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Introduction

Sexually transmitted infections (STIs) have been 
recognized for years as a major public health problem 
especially in developing countries; with more than one 
million cases occurring daily worldwide and 500 million 
people living with curable STIs among adults aged 15–49 
years [1]. However, reliable data on regional prevalence are 
limited and the best available estimates according to the 
World Health Organization indicated that about 10 million 
new cases occur annually in the Eastern Mediterranean 
Region [2]. In Egypt, the prevalence and incidence of STIs 
remained largely unknown because disease surveillance 
system has been markedly neglected [3].

Few countries in the EMR have developed a 
comprehensive national strategy for prevention and 
control of STIs, aiming for the achievement of the 
Millennium Development Goals and to prevention and 
control of HIV [4]. However, interventions are lacking 
evidence-based effective public health approaches, as 
recommended in the global control strategy. In 2015, 
the Egyptian government is paying great attention to 

achieve the Sustainable Development Goals. This is 
expressed in “Strategy for Sustainable Development–
Egypt Vision 2030.” To be effective, national strategies 
should be translated into actions that reach communities, 
families, and individuals at grass roots [5].

In developing countries, STIs control programs 
often fail to achieve their goal due to the conservative 
nature of the societies shaped by the cultural, religious, 
and social taboos which leave women too shy to 
express their reproductive health needs or seek health 
services [6]. In addition, STIs are often left undiagnosed 
and untreated due to lack of knowledge on one hand 
and the deficiency of health care facilities providing 
appropriate and timely care on the other [7], [8].

In Egypt, there is paucity of studies assessed 
the knowledge status, the attitudes, and the safe 
sex practices for STIs prevention especially among 
those suffering health inequality namely women and 
adolescents [9]. Most of the available studies focused on 
HIV with negligence of other STIs or merely assessing 
their prevalence [10]. We hypothesized that an educational 
intervention about STIs may increase the knowledge of 
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women in the reproductive age by at least 50% compared 
to the baseline level. Subsequently, the current study 
was conducted to assess the effect of an educational 
intervention on knowledge status and attitudes toward 
STIs in a sample of women in reproductive age attending 
a primary health care (PHC) center in Egypt.

Methods

Study design, period, and setting

This study adopted a one group pre-posttest 
quasi-experimental design and it was carried out at a 
PHC in Giza Governorate. The study spanned over 
6-month duration from August 2019 to February 2020.

Study population and sampling

Study population: Women aged 15–45 years 
who attended the PHC center seeking different health 
services including antenatal care, family planning, etc. 
Critically ill women were excluded from the study.

Sample size

Knowledge score was the continuous outcome 
in this study, sample size for before-after study (paired 
t-test) was used for calculation, with considering type I 
error of 0.05, type II error (β) of 0.20, expected effect size 
of the educational intervention of at least 50% increment 
and proposed a standard deviation of the change (SΔ) 
in knowledge (the outcome) of 2.0, where (SΔ) equal to 
S(2(1-rwithin))

1/2, S=the standard deviation of the outcome in 
the population of 0.5, and r=the within-subject correlation 
of the outcome of 0.8 [11]. A one group sample size of 
128 women was required; adding a 20% increment for 
the possibility of non-response, a total of 154 women 
was the estimated sample size. Eligible women were 
selected randomly using systematic method using the 
PHC registries and those selected were personally 
approached and invited to participate. Of the 218 women 
approached, 200 agreed to participate.

Study tools and data collection technique

Baseline assessment

A pre-tested structured interview questionnaire 
was used to collect data from the study participants. It 
included four sections:
•	 Socio-demographic characteristics: Age, 

residence, marital status, education, occupation, 
and family income (in Egyptian pounds)

•	 STIs knowledge of study participants: A total 
of 21 items, 7 items addressed the causative 

agents and modes of transmission, 7 items 
covered the symptoms and complications, 
and another 7 for prevention and treatment 
of STIs. The questions formatted in close-
ended and multiple-choice options with true 
scored 1, while false and do not know scored 
0. Questions used in this section were adopted 
from the available literature [12], [13], [14]

•	 Sources of knowledge about STIs were also 
inquired using multiple options format

•	 STIs related attitudes: Five questions were 
used to assess the participants’ attitudes 
toward STIs; their need to receive counseling 
sessions and their readiness and willingness 
to get screened and treated for STIs (all scored 
as 1 for agree, and 0 for not sure or disagree, 
except one question where yes scored 1, while 
not sure and not needed scored 0).
The same tool was used in the post-intervention 

phase to assess the change in the knowledge and 
attitudes of the participants.

The original language of the included items 
was English; they were translated to Arabic by two 
experts followed by back translation to English by other 
independent experts.

Pilot testing

The preliminary data collection form was 
tested on 26 women (attended a nearby PHC and 
beyond the sample size) to assess the clarity and 
comprehension of questions, and the time needed to 
answer the questionnaire. Originally, the data collection 
form composed of 28 items with reliability coefficient 
of 0.466 (Cronbach’s alpha), following the removal of 
7 items (assessing the signs of early infections, some 
other causative agents, and complications), the alpha 
coefficient increased to 0.656 (r coefficient were 0.671, 
0.551, and 0.508 for types/modes of transmission, 
symptoms, and prevention, respectively).

Intervention phase

The health education sessions (Table 1) were 
in the form of PowerPoint presentations covering the 
Table 1: Summary of the standardized health education 
intervention about STIs to women at reproductive age 
(15–45 years) at PHC, Giza, Egypt

Contents
Overview • Pre-test (baseline assessment)

• Introduction to the session
• Orientation about the objectives and possible impact of the research

Session I STIs awareness
• What are STIs?
• Symptoms and signs of STIs
• Risk factors for STIs
• Complications of STIs

Session II Prevention, early detection, and treatment of STIs
• Prevention of STIs
• Screening of the most common STIs
• Treatment of STIs

Session III Recap and take home messages
STI: Sexually transmitted infection, PHC: Primary health care.
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knowledge gaps evolved from the baseline assessment 
in the pre-intervention phase regarding STIs. The 
content was adapted from the available literature [14].

The sessions were conducted over 4 
consecutive days, in the form of group meetings each 
lasted from 30 to 45 min and including 50 participants 
using the same instructor and educational materials. 
Health education materials were designed and 
translated to Arabic language, simplified, modified 
to adopt the Egyptian culture and were then finally 
reviewed by the principal investigator and pretested to 
assess their clarity (Table 1).

Post-intervention assessment

Participants (n = 200) attended the sessions 
and responded to the pre-test questionnaire prior the 
educational intervention were contacted after 2 months 
(using their phone numbers) and invited to another 
interview at the center for a post-test. The post-test 
assessment was facilitated by the fact that women 
usually come back for follow-up and routine services 
in the same center. Out of the 200 women included in 
the pre-test and educational intervention, nine were lost 
and did not attend the interview; making a total of 191 
participants in the post-test.

Data management and statistical analysis

Pre-coded revised data were entered into the 
Statistical Package of Social Science (SPSS) version 
21.0 (SPSS Inc. IBM, U.S.A.). For categorical data 
frequencies and percentages were used for expression 
while for numerical data mean (median and interquartile 
range) and standard deviation were used. Comparison 
between pre-intervention and post-intervention data was 
performed using the McNemar test for qualitative data. 
Total knowledge score was computed for each group of 
questions where correct answers received one point while 
incorrect or do not know received nil. Total knowledge score 
was calculated for all knowledge questions (21 points), a 
60% cutoff was used to indicate improved knowledge, 13 
or more points were categorized as improved knowledge. 
Comparison between total pre- and post-knowledge 
scores was performed using the Wilcoxon’s sign test. 
p ≤ 0.05 was considered statistically significant.

Ethical considerations

The Ethical Review Committee at the Faculty 
of Medicine, Cairo University revised and approved the 
study protocol. Informed consent form was obtained 
after proper orientation regarding the study objectives, 
data confidentiality, as well the potential impact of the 
study on the health services. Women were informed of 
their right to withdraw from the study at any stage.

Results

The mean age of the included women (n = 200) 
was 31.13 ± 8.12 years, 95% of them were married and 
79.5% were housewives, and 18% from rural areas. 
Sources of STIs knowledge: Health providers were the 
most common source of information (79%), and others 
including newspapers and mass media campaigns 
(5.5%) provided the least sources of information.

Baseline assessment showed that only 46% 
of participants (92/200) ever heard about STIs and 
only five STIs were mentioned: HIV/AIDS 90.2%, 
syphilis (30.4%), gonorrhea (27.2%), hepatitis b virus 
(HBV) (8.7%), and chlamydia (2.1%). Following the 
educational sessions, awareness of STIs increased 
to 87.7% with widening of STIs spectrum, HIV/AIDS 
(95.8%), syphilis (33.1%), gonorrhea (27.1%), and HBV 
(20%), chlamydia (4.2%).

Sexual contact is not the only means of 
transmission of STIs showed significant change 
from 42.4% in the pre to 77% in the post-intervention 
(p = 0.001), other modes of transmission included blood 
transfusion, contaminated syringes and from pregnant 
mother to her child increased from 33% in the pre-test 
to 96.3% in the post-test (p = 0.001). Participants in the 
post-test were more knowledgeable about the causative 
agents of STIs as they correctly identified that these 
include bacteria, viruses, parasites, and fungi (increased 
to 85.9% compared to 29.8% in the pre-test, p = 0.001).
The knowledge score (out of 7 points) increased from 
1.9 ± 2.3 (median of 1.0) at the baseline to 5.7 ± 1.1 
(median of 6.0) with three folds’ increase between the 
pre- and post-intervention (p = 0.001) (Table 2).
Table 2: Correct responses of women at primary care about 
knowledge items of types, modes of transmission, and 
causative agents of STIs, Giza, Egypt
Knowledge items Pre-test (n=200) 

No. (%)
Post-test (n=191) 
No. (%)

p-value*

STDs are solely transmitted through 
sexual contact: (F)

81 (42.4) 147 (77%) 0.001

Modes of transmission of sexually 
transmitted diseases (STDs): 
Multiple options

63 (33.0) 184 (96.3) 0.001

Causative agents of STDs: Multiple 
options

57 (29.8) 164 (85.9) 0.001

STDs are all caused by the same 
organism: (F)

29 (15.2) 147 (77.0) 0.001

Those infected with HIV can be 
infected with another sexually 
transmitted disease: (T)

20 (10.5) 105 (55.0) 0.001

HIV is transmitted only through 
sexual contact: (T)

56 (29.3) 179 (93.7) 0.001

Hepatitis C virus is transmitted only 
through infected blood: (T)

55 (28.8) 169 (88.5) 0.001

Knowledge score (out of 7 points)
Mean±SD 1.9 ± 2.3 5.7 ± 1.1 0.001†

Median (IQR) 1.0 (0–4) 6.0 (5–6)
Mean rank 20.22 92.18

SD: Standard deviation, IQR: Interquartile range, *McNemar †Wilcoxon’s Singed Rank test. STI: Sexually 
transmitted infection.

Common symptoms of STIs including vaginal 
discharge, genital itching, painful micturition, lower 
abdominal pain, and dyspareunia were low at the 
baseline assessment (33%) compared to 96.8% in post-
educational intervention (p = 0.001). Of the included 
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women, 20.4% in the pre-test correctly identified 
that STIs can occur without symptoms, doubled in 
the post-test (40.8%), (p = 0.001). Recognizing the 
early symptoms of HIV infection including elevated 
body temperature, sore throat, severe headache, 
and weight loss was significantly improved following 
educational sessions compared to the baseline level 
(post-test 86.9%compared to 29.3% at baseline, p 
= 0.001). Complications of STIs including infertility, 
abortions, stillbirths, blindness in children, and cancer 
cervix, the knowledge of which was also improved 
with correct responses increased from 16.8% in pre-
test to 99% in the post-test (p = 0.001). Misconception 
including the false believe that STIs lead to health 
problems that are more serious in men than women 
improved from 37.2 to 90.6 in the post-test (p = 0.001). 
The knowledge score (out of 7 points) increased of 
more than 3 folds from 1.4 ± 2.0 (median of 1.0) at the 
baseline to 5.3 ± 1.5 (median of 6.0) at the post-test (p 
= 0.001) (Table 3).
Table 3: Correct responses of women at primary care about 
knowledge items of symptoms and complications of STIs, Giza, 
Egypt
Knowledge items Pre-test (n=200) 

No. (%)
Post-test (n=191) 
No. (%)

p-value

Symptoms of STDs 
include: ----- options

63 (33.0) 185 (96.8) 0.001

A person infected with STIs could 
have no symptoms: (T)

39 (20.4) 78 (40.8) 0.001

Early symptoms of HIV infection 
include: Options

56 (29.3) 166 (86.9) 0.001

Complications of STDs include: 
Options

32 (16.8) 189 (99.0) 0.001

Gonorrhea can cause repeated 
urinary tract infections: (T)

15 (7.9) 123 (64.4) 0.001

STDs lead to health problems 
more serious for men than 
women: (F)

18 (9.4) 121 (62.8) 0.001

STDs represent a serious threat to 
pregnant women: (T)

42 (22.0) 158 (82.7) 0.001

Knowledge score (out of 7 points):
Mean±SD 1.4 ± 2.0 5.3 ± 1.5 0.001‡

Median (IQR) 1.0 (0-2) 6.0 (4-6)
Mean rank 28.19 93.40

SD: Standard deviation, IQR: Interquartile range, ‡Wilcoxon’s Singed Rank test. STI: Sexually transmitted 
infection.

Of the included women, 72.8% correctly 
identified that male condoms can reduce the risk of 
STIs compared to 31.9% at the baseline (p = 0.001). 
False beliefs about the presence of protective vaccines 
against hepatitis c and HIV were significantly improved 
following the educational intervention. Women in the 

post-intervention were more knowledgeable regarding 
STIs prevention and treatment as they correctly stated 
that HBV can be prevented by vaccination, increased to 
81.2% in the post-test compared to 25.7% at baseline 
(p = 0.001) and that gonorrhea, chlamydia, and syphilis 
are curable STIs. The knowledge score (out of 7 points) 
increased by 4 folds from 1.3 ± 2.1 (median of 1.0) to 
5.3 ± 1.6 (median of 6.0) in the post-test (p = 0.001) 
(Table 4). Total knowledge score was calculated 43.3% 
of the participants had improved knowledge of 60% 
cutoff level.

Figure 1 shows significant improvement of 
the total knowledge score from 4.6 ± 6.0 (median of 1) 
in the pre-intervention to17.1 ± 3.3 (median of 17), of 
more than 3.7 folds in the post-test (p = 0.001).

Attitude toward STIs

In the post-intervention, more women believed 
that both partners are responsible for preventing 
transmission of STIs (89% vs. 31.9%, p = 0.001) and 
expressed their need to have counseling sessions 
(81.2% compared to 25.7% in the pre, p = 0.001). 
Table 4: Correct responses of women at primary care about 
knowledge items of prevention and treatment STIs, Giza, Egypt
Knowledge items Pre-test (n=200) 

No. (%)
Post-test (n=191) 
No. (%)

p-value*

Using condom can reduce the risk of 
infection with STDs: (T)

61 (31.9) 139 (72.8) 0.001

There is a vaccine that can protecting 
against hepatitis B: (T)

49 (25.7) 155 (81.2) 0.001

There is a vaccine that can protecting 
against hepatitis C:(F)

14 (7.3) 154 (80.6) 0.001

There is a vaccine that can protecting 
against HIV: (F)

38 (19.9) 177 (92.7) 0.001

Gonorrhea is a curable infection: (T) 28 (14.7) 131 (68.6) 0.001
Chlamydia is a curable infection: (T) 25 (13.1) 129 (67.5) 0.001
Syphilis can be treated and 
cured: (T)

28 (14.7) 122 (63.9) 0.001

Knowledge score (out of 7 points)
Mean±SD 1.3 ± 2.1 5.3 ± 1.6 0.001§ 

Median (IQR) 1.0 (0–2) 6.0 (4–7)
Mean rank 37.80 91.50

SD: Standard deviation, IQR: Interquartile range, *McNemar test §Wilcoxon’s Singed Rank test.  
STI: Sexually transmitted infection

Furthermore, more participants in the post-test 
expressed their readiness for STIs screening (80.6% 
compared to 22% in pre-test, p = 0.001) (Table 5).

Table 5: Favorable attitude items of women at primary care 
toward STIs, pre‑ and post‑educational intervention, Giza, 
Egypt
Attitude items Pre-test (n=200) 

No. (%)
Post-test (n=191) 
No. (%)

p-valuee

Both partners are responsible 
for prevention of transmission 
of STDs: (agree): Agree-not 
sure-disagree

63 (31.9) 170 (89.0) 0.001

I need counseling sessions 
about STDs: (Yes): Yes-not 
sure-not needed

49 (25.7) 155 (81.2) 0.001

I am ready to be screened 
for STDs: (agree): Agree-not 
sure-disagree

42 (22.0) 154 (80.6) 0.001

I am willing to be treated for 
STDs if diagnosed: (agree): 
Agree-not sure-disagree

56 (29.3) 166 (86.9) 0.001

Sexual health and STDs 
prevention should be included 
in school curricula: (agree): 
Agree-not sure-disagree

15 (7.9) 123 (64.4) 0.001*

*McNemar test of significance.

Figure 1: Total knowledge scores about STIs of the study group (pre-
test and post-test). p value: Wilcoxon’s Sign Rank test
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Discussion

This pre-post study revealed a low level of 
knowledge about the modes of transmission, symptoms, 
complications, prevention, and treatment of STIs, 
where most of the participants had heard about AIDS 
but their awareness of other STIs was significantly low. 
These findings are consistent with the results of studies 
in many developing countries [15], [16]. Inadequate 
knowledge and the prevailing misconceptions about 
STIs and their treatment have led them to be the silent 
killers among the women population especially with 
widespread publicity about the importance of AIDS and 
negligence of other STIs [14].

This study showed a significant improvement 
in the level of knowledge about modes of transmission 
of STIs and HIV in the post-intervention phase. 
Sakha et al. [16], in their study to assess the effect of 
an educational intervention on knowledge about and 
attitude toward STIs, found that most women had a 
good level of knowledge before the intervention about 
the modes of transmission of HIV and STIs through 
the blood and through sharing needles. However, 
knowledge about other modes of transmission such 
as mother to child, unusual sexual contact, and 
infected mother’s milk increased significantly after the 
intervention [16].

Sharma and Sherkhane [17] reported that 
blood transfusion was the most common mode of 
contracting STIs, followed by sexual contact and 
needle prick injury, and about half of their participants 
thought that infections could spread from mother 
to child. Misconceptions about STIs transmission 
weaken the motivation to adopt safer sexual behavior 
and strengthen stigmatization against people for that 
they may be discouraged from accessing healthcare 
services [17]. This study reported that few participants 
knew that microorganisms such as bacteria and viruses 
cause STIs, in agreement with the findings of another 
study conducted by Nawagi et al. [18].

Consistent with a study conducted in Southern 
Iran [17], the present study revealed a significant 
improvement of knowledge after the intervention in 
relation to the most common symptoms of STIs. Lan 
et al. [6] found a relatively low proportion of women 
who correctly stated the suspected symptoms of STIs, 
vaginal itching by only 16%, followed by abnormal 
vaginal discharge by 9.5%, lower abdominal pain 
and dyspareunia were rarely mentioned, while Norbu 
et al. reported higher levels of knowledge regarding 
symptoms of STIs [19].

Poor levels of knowledge about the complications 
of STIs were reported by some studies [19], in this study, 
there was a significant improvement of knowledge 
about the complications of STIs following educational 
intervention.

Insufficient knowledge about STIs prevention 
and the value of partner’s treatment may result in 
underestimating the risks of unsafe sex. Condom 
use is considered the single most efficient method for 
reducing sexual transmission of both HIV and STIs [8]. 
In this study, women’s knowledge was poor prior the 
intervention. In a study conducted by Lan et al. [6] low 
percentage of women correctly identified the methods of 
prevention of STIs [6]. In contrast, in a study conducted 
in Uganda, knowledge about methods of prevention 
of STIs transmission were high (92.3%), condom use 
being the most frequently reported method by nearly 
50% of participants [18].

Treatment of STIs is a cost-effective investment 
for countries, both as means of reducing the serious 
morbidity caused by such infections and as an 
intervention to prevent HIV [20]. In the present study, 
only14.7% correctly mentioned that gonorrhea and 
syphilis are curable diseases. A similar finding was 
reported by Lan et al. [6].

Low level of knowledge about STIs before 
the intervention in the current study can be explained 
partially by the unavailability of a national plan to provide 
outreach and educational programs targeting the 
general population especially women of reproductive 
age where most of the efforts done for controlling STIs 
in Egypt focused on providing STIs services for high 
risk-populations like sex workers [21], [22]. Moreover, 
most PHC centers in Egypt do not provide any 
preventive programs for STIs because of lack of human 
and financial resources.

In this study, a significant attitudinal improvement 
toward STIs was observed in the post-intervention, 
which is consistent with findings reported by Sharma 
and Sherkhane [17]. Another study conducted in Egypt 
[9] reported that more than one third of participants 
agreed that they would seek treatment for their partner 
if they were diagnosed, while 15.2% reported that they 
would undergo a checkup in case their partners were 
infected and only 5.5% mentioned that they would ask 
for a divorce from their infected partner. In the current 
study, the effect of the adopted educational intervention 
was obvious in improving women’s knowledge and 
attitudes toward STIs, in agreement with the findings 
reported by Sakha et al. [16].

In this study, healthcare providers were the 
most common source of information about STIs, 
newspapers and relatives/partners were the least. 
This finding could be attributed to low literacy rate, 
and the conservative Egyptian culture which does not 
allow discussing sensitive issue among relatives and 
partners, similar to that reported by Norbu et al. [19] 
but in contrast to another Indian study [23]. The finding 
that most of respondents had heard about STIs from 
healthcare providers suggested that STIs advocacy and 
education through them are efficient means for raising 
awareness. Furthermore, information and awareness 
on STIs can be promoted effectively through mass 
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media as nearly half of women mentioned the media 
as a source of their knowledge, while more educated 
people can acquire more knowledge when exposed 
to different sources of information including electronic 
media (computer, Internet) and printed educational 
materials (books, newspapers, posters, booklets) [24]. 
Short message service or text messaging is becoming 
a popular form of communication, text messaging is 
widely available, inexpensive, and timely [25].

The findings of the current study should be 
viewed within the following limitations; first, the absence 
of a control group and using a single pre-post-test design 
with many built-in design flaws including maturation 
effect, history, and testing effect which may compromise 
internal validity. Second, the short follow-up period and 
lack of close monitoring were important limitations, 
longer follow-up provides a chance to evaluate the 
intermediate and long-term outcomes among women 
(health seeking and screening).

Conclusion

This study revealed low levels of STIs’ 
knowledge before the educational intervention, 
significantly improved following intervention reflecting 
the urgent need for implementing educational programs 
to improve STIs’ knowledge and increasing women’s 
readiness for STIs screening.
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