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Nurses’ Knowledge about STI

ORIGINAL ARTICLE

Nurses’ knowledge, attitudes, and practices regarding
sexually transmitted infection: a comparison between
online and group education

Background: Sexually transmitted infections (STI) have
numerous complications. Nurses can play a crucial role in
educating people to prevent and treatment. This study aimed
to compare the impact of online and group education on
nurses’ knowledge, attitudes, and practices regarding ST1.
Method: This quasi-experimental study was conducted at
Women and Children hospital in Diwaniyah, Iraq, in 2023.
Pre-test and post-test were conducted using a questionnaire.
Follow-up design was also performed. The participants were
divided into two groups (n = 50/group) as a WhatsApp-based
training program, and the group-based training by random
allocation. Data were analyzed in SPSS 22 using
repeated-measures ANOVA, the Bonferroni correction,
Kolmogorov-Smirnov, Levene’s tests, Fisher’s exact test,
and Mann-Whitney U test.

Results: The results showed that both groups had significant
improvements in knowledge, attitude, and practice from
before to after the intervention (p < 0.001). The group
teaching group had significantly higher knowledge and
attitude scores (19.80, 42.32) than the online teaching group
(18.06, 39.00) (p =0.008; p=0.012). Both teaching methods
were effective in improving practice scores.

Conclusion: Both methods led to significant improvements
in all three domains; however, the group-based method was
more effective, particularly in improving knowledge and
attitudes. Future research should also explore the long-term
effects of hybrid models on learners’ competencies and
patient outcomes.

Keywords: Nursing Education, Online Learning, Group
Process, Knowledge, Attitudes, Practices, Sexually
Transmitted Infection
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INTRODUCTION

Sexually transmitted infections (STI) are caused by
more than 30 types of bacteria, viruses, and parasites,
which are spread through sexual contact or from
mother to child. According to estimates from the
World Health Organization (WHO), Over 1 million
curable STI occur daily worldwide among people
aged 15-49. In 2020, there were 374 million new
cases. By 2022, 8 million had syphilis, 500 million
people had genital herpes and 1.1 million pregnant
women were infected with syphilis (1). A study
conducted in 2023 by Maitham reported an HPV
prevalence of 17.96% among Iraqi women aged 15-
50. Among 362 participants, 65 tested positive-
mostly women aged 30-35, housewives, and from
socioeconomic backgrounds (2). STI are often
asymptomatic and can lead to infertility, fetal
malformations (3), pelvic inflammatory disease, and
cervical dysplasia (4), impacting physical and
emotional health (5).

High rates of STI remain a concern for healthcare
professionals and health educators (5). Sul et al., as
cited by Trickett, state that health literacy
interventions are vital for STI’s prevention, as they
help individuals understand information and make
informed health decisions (6). Incorporating health
education can promote lifestyle changes, control
modifiable risk factors, and improve treatment
adherence (7). Nurses play a key role in STI
prevention and treatment by educating patients and
enhancing care through effective knowledge transfer
(8-10). Therefore, nurses must be trained effectively.
A range of resources exists for nursing education,
including the internet. Among these digital resources,
mobile applications such as WhatsApp have
demonstrated effectiveness owing to their ease of use,
accessibility, and real-time interaction, particularly
for nurses who work varying shifts and have restricted
free time (11-13). In comparison, group-based
education, promotes peer learning, critical thinking,
and practical skill development through discussions
and case-based scenarios (14). While both methods
offer unique advantages, their comparative
effectiveness has remained unclear. This study aims
to fill this gap by directly comparing WhatsApp-
based online education with group-based education.
Furthermore, considering the increasing prevalence
of STI in Iraq, and the lack of sufficient studies on this
topic, this study seeks to assess the impact of these
two educational approaches on nurses’ knowledge,
attitudes, and practices regarding STI.

METHODS

This quasi-experimental study used a pre-test, post-
test, and follow-up design with 600 nurses from the
women and children hospital in Diwaniyah, Iraq, in
2023.

This study was approved by the Ethics Committee of

Islamic Azad University Isfahan (Khorasgan) Branch,
Iran (Code: IR.IAU.KHUISF.REC.1401.350) and the
Diwaniyah Health Department/ Education and
Human Development/ knowledge and research
section of the women’s and children’s hospital in Iraq.
Informed consent was obtained from all participants,
ensuring confidentiality, secure data storage, and the
right to withdraw at any time (no withdrawals
occurred).

The study used a validated questionnaire by Navidi et
al. in 2019 (15), whose validity and reliability were
also confirmed, to assess nurses’ knowledge,
attitudes, and practices regarding STI. Although a
standardized questionnaire was used, its translation
into Arabic was carried out under the supervision of
an Iraqi academic advisor. The questionnaire
consisted of four parts: demographic information (6
items), knowledge (12 items), attitudes (10 items),
and practices (10 items). Scores were categorized into
three levels: knowledge (0-12=poor, 13-
18 =average, 19-24 = desirable), attitude (10-
25 =poor, 26-40 = average, 41-50 = desirable), and
practice  (10-20 = poor, 20-30 = moderate, 30-
40 = favorable).

The study inclusion criteria were nurses with at least
two years of work experience in pediatric and
maternity hospitals; exclusion criterion was
withdrawal from the study.

In this study, all sampling were conducted in Iraq, and
participants (600 nurses) were divided into two
groups (n = 50/group) by random allocation software.
Sample size estimation using G*Power software
(version 3.1.1) calculated a total of 84 participants (42
per group) with a 20% dropout rate, increasing the
final sample size to 100. The study used a two-group
repeated measures ANOVA with effect size of {=0.2,
a=0.05, power (1—)=0.95, and correlation r=0.5.
The research was carried out from November 3 until
the end of February. After the participants were
divided and their consent was obtained, a pre-test was
conducted utilizing the questionnaire. Subsequently,
one group participated in online instruction via a
WhatsApp-based program, while the other group
engaged in group-based teaching, which was divided
into five subgroups of 10 participants each. The
training on group-based teaching was delivered
through group discussions, lectures, question-and-
answer sessions, and the use of educational materials
such as PowerPoint presentation slides and videos.
The educational content for both groups encompassed
an introduction to STIs, their causes, symptoms,
diagnosis, treatment, and the nursing role in STIs. The
number of sessions was modified according to the
completion of the discussions. While 3 sessions were
adequate for addressing the key topics in the online
group, 4-5 sessions were planned for each subgroup
in the group-based education model, resulting in a
total of 20-25 sessions to facilitate more
comprehensive discussions, with each session lasting
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between 35 to 40 minutes.

After the training, a two-week follow-up was
conducted through phone to clarify any questions
about STI, using educational materials like images
and posters. After that, a post-test was administered
using the questionnaire.

Finally, data were analyzed using SPSS software
(version 22; SPSS Inc., Chicago, Ill., USA).
Descriptive statistics (mean, standard deviation, and
frequency distribution tables) were used for initial
analysis. A two-way repeated measures analysis of
variance (ANOVA) was conducted to examine the
effects of group and time, along with their interaction.
Post-hoc pairwise comparisons with Bonferroni
correction identified group differences and time
differences within each group. Normality, error
distribution, and homogeneity of variances were
tested using Kolmogorov-Smirnov and Levene’s
tests. Chi-square, Fisher's exact, and Mann-Whitney
U tests were used to compare individual
characteristics between groups.

RESULTS

Our findings showed no significant differences
between the two groups in gender distribution (p =
1.00), mean age (p = 0.792), education level (p =
0.072), marital status (p = 0.545), or work experience

(p = 0.344). Additionally, half of the nurses in both
groups had no prior STI training, and the timing of the
last teaching course was similar (p = 0.658) (Table 1).
Additionally, both groups showed improvements in
knowledge, attitude, and practice scores after the
intervention. In the group teaching group, knowledge
scores increased from12.02 = 1.98 to 19.80 + 3.23,
attitude scores from 32.20 +4.83 t0 42.32 + 6.51, and
practice scores from 30.32 + 3.22 to 36.56 £ 2.77. In
the online teaching group, knowledge scores
increased from 11.90 +2.74 to 18.06 + 3.18, attitude
scores from 33.96 = 4.20 to 39.00 + 6.40, and practice
scores from 30.32 + 4.48 to 36.22 + 3.62 (Table 2).
The results of the repeated measures ANOVA,
summarized in Table 3, showed the following:

For knowledge scores, a significant effect of time was
found, with scores increasing from before to after the
intervention (F (1, 98) = 292.207, p < 0.001, n? =
0.749). The teaching method also had a significant
effect (F (1, 98) = 5.623, p = 0.020, n* = 0.054), and
there was an interaction between teaching method and
time (F (1, 95) = 3.946, p = 0.039, > = 0.039). Both
groups showed significant improvements in
knowledge after the intervention (p < 0.001).
However, the group teaching group had significantly
higher knowledge scores than the online teaching
group (p = 0.008) (Table 3).

Table 1. Frequency distribution of research units based on individual characteristics in the study groups

Group teaching

Online teaching

Variable Category Statistic P-value
Number (Percentage)  Number (Percentage)
Female 37 (74.0) 37 (74.0)
Gender 000. 1.002
Male 13 (26.0) 13 (26.0)
Under 25 years 25 (50.0) 23 (46.0)
25-30 years 16 (32.0) 23 (46.0)
Age 264. 792.b
Over 30 years 9 (18.0) 4 (8.0)
Mean + Standard deviation 27.60£5.16 26.924+4.01
Mid School degree 17 (34.0) 11 (22.0)
Education Diploma 20 (40.0) 15 (30.0) 5.270 072.2
Bachelor's degree 13 (26.0) 24 (48.0)
Single 20 (40.0) 23 (46.0)
Marital status 367. 5452
Married 30 (60.0) 27 (54.0)
Less than 5 years 22 (44.0) 27 (54.0)
Work experience 5-10 years 21 (42.0) 20 (40.0) 2.135 3448
More than 10 years 7(14.0) 3(6.0)
No teaching courses 25 (50.0) 26 (52.0)
Last teaching course Last year 15 (30.0) 11 (22.0) L 658
related to STI The past 2 years 3(6.0) 6 (12.0) '
The past 3-5 years 7 (14.0) 7 (14.0)
Total 50 (100.0) 50 (100.0)

*Calculated using a: the Chi-square test, b: Mann-Whitney test, and c: Fisher’s exact test
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the study groups, Before and After the Intervention

Table 2. Descriptive Statistics of Knowledge, Attitude, and Practice Scores of Nurses Regarding Sexually Transmitted Diseases in

Variable
Before the intervention
Knowledge . .
After the intervention
. Before the intervention
Attitude . .
After the intervention
. Before the intervention
practice

After the intervention

Group teaching Online teaching
Mean (SD) Mean (SD)
12.02 (1.98) 11.90 (2.74)
19.80 (3.23) 18.06 (3.18)
32.20 (4.83) 33.96 (4.20)
42.32 (6.51) 39.00 (6.40)
30.32 (3.22) 30.32 (4.48)
36.56 (2.77) 36.22 (3.62)

Scores of Nurses Regarding Sexually Transmitted Infections

Table 3. Results of Repeated Measures ANOVA Examining the Effect of Teaching Method on Knowledge, Attitude, and Practice

Variable Source of Variation Effect Statistic (F) ~ Degree of p-value  Effect Size (1)
Freedom

Between Groups Group 5.62 (1,98) 0.020 0.054

Knowledge Time 292.21 (1,98) <0.001 0.749
Within Groups

Group * Time Interaction 3.95 (1,95) 0.039 0.039

Between Groups Group 0.87 (1,98) 0.354 0.009

Attitude Time 106.30 (1, 98) <0.001 0.520
Within Groups

Group * Time Interaction 11.94 (1,95) 0.001 0.109

Between Groups Group 0.10 (1,98) 0.752 0.001

Practice Time 164.01 (1,98) <0.001 0.626
Within Groups

Group * Time Interaction 129.00 (1,95) 0.721 0.001

For attitude scores, there was a significant
’ & DISCUSSION

improvement over time (F (1, 98) = 106.296, p <
0.001, n? = 0.520), but the teaching method itself did
not significantly affect the scores (F (1, 98) = 0.867,
p = 0354, n* = 0.009). However, a significant
interaction between group and time was found (F (1,
95)=11.936, p=0.001, n>=0.109), showing that the
change in attitude scores varied between the two
groups. Both  groups showed  significant
improvements in attitude after the intervention (p <
0.001 for both). However, after the intervention, the
group teaching group had significantly higher attitude
scores than the online teaching group (mean
difference = 3.32, p = 0.012) (Table 3).

For practice scores, there was a significant
improvement over time (F (1, 98) = 164.007, p <
0.001, n? = 0.626), but no significant effect of the
teaching method (F (1, 98) = 0.100, p = 0.752, n* =
0.001), or interaction between group and time (F (1,
95) = 129.000, p = 0.721, n?> = 0.001). Both groups
showed significant improvements in practice scores
after the intervention (p < 0.001 for both). However,
there was no significant difference between the
groups before or after the intervention (p = 1.000 and
p = 0.599 respectively). This suggests both teaching
methods were equally effective in improving practice
scores (Table 3).

According to the results of this study, both methods
led to significant improvements in all three domains
including knowledge, attitude, and practice, the
results clearly showed that the group-based method
was more effective, particularly in improving
knowledge and attitudes.

These findings are consistent with studies emphasizing
the superiority of group-based education in fostering
interactive learning environments. For instance,
Toughyani et al. (2008), examined the effect of group
education on the knowledge, attitude, and practice of
pregnant mothers, and concluded that education had a
very positive impact on the knowledge and
performance of mothers. However, the educational
program had no effect on the attitudes of mothers (16).
In contrast, Adib-Hajbaghery and Faraji (2016),
examined the effect of group discussion and an
educational booklet on Iranian nursing students’
attitude and practice toward patient privacy. They
resulted that after the intervention, the mean attitude
score significantly increased in the two groups
(P=0.001). Moreover, the students’ practice score
increased in the discussion group while it did not
significantly change in the booklet group (P=0.001),
highlighting the potential of interactive methods in

FMEJ 15;2 mums.ac.ir/j-fmej June 25, 2025



Nurses’ Knowledge about STI

fostering attitudinal change (17). Similarly,
Bolourchifard et al. (2009) was examined the effect of
two educational methods, group-based and individual
based, on knowledge, attitude, and self-care skills of
individuals with diabetic foot ulcers. It highlighted the
effectiveness of group-based education in enhancing
attitudes through active engagement and peer
discussions (18). These studies are showing that the
interactive nature of group-based education creates a
more conducive environment for meaningful learning
and attitudinal shifts.

While online education has proven beneficial in
specific  situations, particularly in enhancing
knowledge (19-21), its influence on attitudes and
practices has shown variability. For instance, the
research carried out by Ceylan et al. (2024)
investigated the impact of WhatsApp-based training
on the genetic knowledge levels of nurses. The
findings indicated that education programs utilizing
WhatsApp can effectively enhance nurses'
understanding and awareness of genetics (19). Also,
in another study conducted by Rabiepoor et al. (2016),
the effect of Web-based Education and Traditional
Education on midwifery students for learning the
lesson of fetus health were investigated. It concluded
that both methods were effective in the promotion of
students’ knowledge (P<0.02) (21). However,
Rojjanasrirat and Rice (2017) found that online
education was effective in improving practices but did
not significantly affect knowledge or attitudes (22).
Similarly, in another research, the effect of training
through a workshop and online learning content on
the knowledge, attitude and practice of emergency
ward nurses were compared. The results show that
There was no significant difference between the
knowledge and attitude of the two groups before and
after the intervention (P>0.05), and the performance
score in the online training group was significantly
higher than that of the other group (P<0.05) (23).
Moreover, several studies have demonstrated that
online education can improve knowledge, attitudes,
and practices (24,25). For instance, Hart et al. (2008)
stated in their study that after nurses participated in
the computer-based education (CBE) intervention,
there was statistically significant differences in
perceptions of knowledge, attitude, and skill level as
well as beliefs about organizational readiness (24).
Gharib et al. (2019), in comparing online methods
with workshops, found that both approaches were
effective in enhancing all three domains (26).
Additionally, in one research on standard precautions
among nursing students, the traditional teaching
method and integrated online education and game-
based virtual reality phone applications were used.
After the intervention, the online education group had
higher mean scores for standard precautions
knowledge and attitude domains than the traditional
lecture group (p=0.001, p =0.002) (27).

While several studies have examined the impact of

online and traditional education on nurses’ knowledge,
attitudes, and practices (21,27,25), most comparisons
focus on traditional lecture-based methods rather than
interactive group-based approaches. Furthermore,
existing research often evaluates group-based methods
independently, without juxtaposing them with modern
mobile-based tools like WhatsApp (16). This could be
areason for the differences in the results of the present
study compared to those of previous research.
Furthermore, it appears that the group-based
educational model presented in this study aligns closely
with the cultural values of the studied community, as
the country’s context, cultural factors, and limited
openness to non-traditional approaches have all played
a significant role in shaping the outcomes of this
research. Also, the variations in results across studies
can be attributed to differences in training duration,
participant interaction levels, and baseline knowledge.

LIMITATIONS

This study has some inherent limitations, including a
short follow-up period that may not reflect long-term
retention and potential bias from participants’ prior
knowledge or interest. Additionally, while the
findings are culturally relevant, their generalizability
may be limited. Future research should examine
similar interventions in diverse populations to
enhance applicability.

CONCLUSION

This research demonstrated that both group-based and
online teaching methods had a positive impact on
participants’ knowledge, attitudes, and practices.
However, the group-based method proved to be more
effective, especially in enhancing knowledge and
attitudes. Nonetheless, a hybrid approach that merges
the advantages of both methods could yield even
greater benefits. It is advised that educational planners
and healthcare organizations implement a hybrid
teaching strategy that combines the interactivity of
group-based methods with the flexibility and
accessibility of online education. Additionally, future
studies should investigate the long-term effects of
hybrid models on learners' competencies and patient
outcomes.
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