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Hysterosalpingography (HSG) is a minimally invasive procedure that can be painful. This study aimed 
to examine the impact of a tailored training program on anxiety and perceived pain intensity in 
infertile women undergoing HSG. This research was a clinical trial involving 86 infertile women who 
were candidates for HSG and conducted at the radiology department of the Royan Infertility Center in 
Tehran, Iran, between November 22, 2021, to March 11, 2023.The participants were divided into two 
groups:43 women in the intervention group and 43 women in the control group. The randomization 
of the samples was carried out using a random number table. The women in the intervention group 
received two face-to-face group training sessions. Data were collected using valid questionnaires. 
Additionally, the heart rate and blood pressure of the participants were recorded. Data analysis 
showed the training intervention was significantly associated with reducing anxiety levels, perceived 
pain, systolic blood pressure, diastolic blood pressure, and heart rate in women undergoing HSG 
(p < 0.05). These findings support the use of structured training interventions to improve the overall 
experience and outcomes for patients undergoing HSG.

Trial Registration Number: IRCT20150905023897N4.
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HSG	� Hysterosalpingography
VAS	� Visual Analog Scale
STIA	� Spielberg’s trait-situational anxiety questionnaire
SD	� Standard Deviation

Infertility is defined as the inability to achieve pregnancy after 12 months of regular sexual intercourse without 
contraception. It is estimated that approximately 8 to 12% of couples of reproductive ages worldwide experience 
infertility1. In various studies, the rate of infertility has been reported to vary, ranging from approximately 6.6–
26.4% in industrialized countries. Causes of female infertility encompass disorders affecting the fallopian tubes, 
uterus, cervix, and ovaries. Specifically, fallopian tube disorders are responsible for approximately 30–40% of 
infertility cases2. In Iran, the lifetime prevalence of infertility is reported to be 11.3%3. Hysterosalpingography 
(HSG) is among the various methods used for evaluating infertile women4,5. HSG is a conventional and 
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widely used method for early diagnosis of infertility, especially the causes associated with fallopian tube 
abnormalities6–8. This method is minimally invasive but may be associated with complications such as allergic 
reactions, pain, abdominal cramps, and rarely, shock9. Pain experienced during and after HSG impairs women’s 
ability to cooperate and may hinder the optimal performance of the procedure5. In addition to anatomical and 
physical reasons, psychological factors such as depression and anxiety have been reported as influencing factors 
in the perception of pain during this procedure10. Studies indicate that preoperative anxiety significantly impacts 
perceived pain during and after surgery, as well as during minimally invasive procedures11,12. Increased anxiety 
levels are associated with higher stress intensity and a lower pain tolerance threshold. Therefore, reducing anxiety 
in patients undergoing these procedures is crucial to enhance their experience and outcomes5,11,13.

Some research supports the benefits of psychological psychotherapy, education and counseling in reducing 
psychological symptoms such as anxiety and depression in infertile women and patients undergoing painful 
procedures15–18. Considering the necessity of alleviating pain and anxiety in HSG candidates, particularly 
through non-pharmacological methods and patient education, this study was designed to assess the impact of 
a training program on anxiety and perceived pain intensity in infertile women undergoing HSG at the Royan 
Research Institute in Tehran.

Methods
Trial design
This study was a two-phase, double-blind randomized trial, where neither the participants nor the teaching 
researcher knew the group assignments. It was conducted at the radiology department of the Royan Infertility 
Center in Tehran, Iran, from November 22, 2021, to March 11, 2023. This trial adhered to the ethical guidelines 
of the 1975 Declaration of Helsinki, and ethical approval was obtained from the Ethics Committee of Tarbiat 
Modares University, Tehran, Iran, prior to the start of the study on November 1, 2021 (IR.MODARES.
REC.1401.144). Furthermore, it was registered in the Iranian Registry of Clinical Trials on November 9, 2021 
with the registration number IRCT20150905023897N6.

Participants
The study included Iranian infertile women who met specific inclusion criteria. These criteria were: willingness 
to participate, aged between 20 and 45 years, ability to speak Persian, literacy in reading and writing, absence 
of known anxiety disorders or other mental illnesses affecting anxiety, and no history of prior HSG procedures. 
The exclusion criteria included the patient’s decision to withdraw from the study, inability to complete the 
hysterosalpingography procedure for any reason, or the presence of tubal or uterine abnormalities, such as 
cervical stenosis or hydrosalpinx, which could cause severe pain during the HSG process (Fig. 1). According to 
the findings of Bal et al.19, with a 95% confidence interval and 80% test power, the sample size was calculated to 
be 43 women per group.

Fig. 1.  The consort flowchart.
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Alpha is the probability of type 1 error and beta is the probability of type 2 error. A type I error, or false positive, 
is the error of rejecting a null hypothesis when it is true, and a type II error, or false negative, is the error of 
accepting a null hypothesis when the alternative hypothesis is true. α = 0.05, Z α/2 = 1.96, β = 0.2, Zβ=1.28.

The power of test is the probability of rejecting the null hypothesis when it is false. in other words; it is the 
probability of avoiding a type II error.1-β = 0.8.

Effect size measures the amount of difference an intervention makes. The effect size tells how meaningful the 
difference between groups is20.

µ1, µ2: means of each sample. (µ1-µ2)/σ = 0.70.
After obtaining written permission and referring to the radiology department of Royan Research Institute, 

the researcher selected 86 infertile women who met the inclusion criteria. The randomization of the samples into 
groups was performed using a random number table. Each group was intended to consist of 43 individuals. The 
data collection tools included the following:

•	 Demographic information questionnaire.
•	 Pain visual analog scale (VAS).
•	 Spielberg’s trait - situational anxiety questionnaire (STIA).
•	 Questionnaire of patients’ awareness of hysterosalpingography (researcher made).
•	 Sphygmomanometer for blood pressure.
•	 Pulse meter to measure heart rate.

The demographic information questionnaire consisted of 40 questions, and its validity and reliability were 
assessed. The questions covered various aspects including: name and surname, residence and workplace address, 
phone number, duration of marriage, education level, economic status, ethnicity, history of surgery, physical 
activity status, height and weight (BMI), menstrual cycle status, type and history of infertility and pregnancy 
status.

Visual analog scale (VAS)
The Pain Visual Analog Scale (VAS) is a linear scale with ten numbers used to assess pain intensity. In this scale, 
zero represents no pain. Scores from 4 to 6 indicate moderate pain, while scores from 7 to 10 indicate severe 
pain. Patients indicate the number on the scale that corresponds to their perceived pain intensity21. The validity 
and reliability of this questionnaire have been confirmed in Iran by Rezvani et al. in 201222 (Reliability: r = 0.94, 
P = 0.001, construct validity: with correlations ranging from 0.71 to 0.78).

State trait anxiety inventory (STAI)
The State Trait Anxiety Inventory (STAI) is a 40-question self-report questionnaire used to assess both state 
(obvious) and trait (hidden) anxiety. The first 20 questions focus on current feelings of anxiety, while the second 
20 questions assess enduring aspects of anxiety. Responses are scored on a Likert scale ranging from “completely 
agree” to “completely disagree”23. The STAI demonstrated reliability, with an alpha coefficient of 0.84 for the 
trait anxiety scale and 0.706 for the state anxiety scale24. In addition, Panahi et al.25 confirmed the reliability and 
validity of the Iranian version of the STAI questionnaire. According to their findings, scores on the STAI are 
categorized as follows: A score of 40 to 79.9 indicates mild anxiety, 80 to 119.9 indicates moderate anxiety, and a 
score of 120 to 160 indicates severe anxiety.

Questionnaire of patients’ awareness of hysterosalpingography
This researcher-made questionnaire was designed by reviewing similar research and authentic articles aligned 
with the research objectives. After thorough review of literature and studies, 27 questions with 4 options each 
were formulated. Both qualitative and quantitative methods were employed to establish content validity. For 
qualitative validation, the questions were reviewed by 10 experts including radiologists, obstetricians and 
gynecologists, midwifery specialists with master’s degrees, and epidemiology specialists. Their feedback focused 
on correcting grammar, refining phrasing, and ensuring the appropriate placement of content within the 
questionnaire.

To ensure quantitative content validity, the Content Validity Ratio (CVR) and Content Validity Index (CVI) 
were employed, resulting in the removal of 3 questions from the initial set. Face validity was assessed using a 
sample of ten infertile women, who evaluated the questionnaire items for clarity, relevance, and importance 
to their condition. Based on their feedback, 6 additional questions were included. The internal consistency of 
the questionnaire was assessed using Cronbach’s alpha coefficient, which was found to be 0.92 for the 18 items, 
indicating high reliability. Additionally, test-retest reliability was evaluated by having thirty infertile women 
complete the questionnaire twice with a 10-day interval. The Intraclass Correlation Coefficient (ICC) for all 
questions was found to be acceptable at 0.82, indicating good stability over time.

Intervention (two group training sessions)
The education program, which included engaging PowerPoint presentations and videos, was developed in 
collaboration with experts in midwifery, radiology, and gynecology. Prior to the main study, a pilot study was 
conducted to assess the educational needs of the participants and refine the content of the educational intervention 
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accordingly. Based on the findings from the pilot study, adjustments were made to enhance the educational 
content and ensure it effectively addressed the specific needs and concerns of participants undergoing HSG.

During the first visit, which took place one day before the HSG, women in the intervention group were 
directed to a specially prepared room for group training. They were organized into small groups of 3–5 
individuals and received a 30-minute session led by a postgraduate midwife (the lead researcher). The training 
covered several topics including the definition and purpose of HSG, the timing and preparation required before 
the procedure, the benefits of HSG in diagnosing infertility, potential side effects, and a question-and-answer 
session. Additionally, participants were provided with the center’s routine brochure for further information.

During the second visit, which occurred one the day of the HSG procedure, the intervention group received 
an additional 30-minute educational session focusing on the practical aspects of how HSG is performed, 
the procedural steps involved, and another opportunity for questions and answers. Thirty minutes after the 
educational intervention, participants completed the questionnaire and were then directed to the imaging room.

Throughout the training sessions, women had the opportunity to ask questions to the researcher and 
exchange information with each other. The intervention group received two face-to-face group training sessions 
along with the center’s routine brochure, whereas the control group only received the center’s routine training 
brochure.

Thirty minutes after the educational intervention, prior to undergoing HSG, both the intervention and control 
groups completed anxiety and awareness questionnaires specific to HSG, as well as the Pain Visual Analog Scale 
(VAS) and State Trait Anxiety Inventory (STAI) to assess pain intensity. After completing these assessments, all 
participants were directed to the imaging room to proceed with the HSG procedure.

Immediately and 30 min after undergoing HSG, both groups again completed STAI and VAS questionnaires 
to assess their current anxiety levels and pain perception post-procedure. Additionally, their blood pressure and 
heart rate were measured and recorded both before and after undergoing HSG to evaluate the physiological 
responses to the procedure. All participants also completed the Demographic information questionnaire.

Statistical analysis
Statistical analyses were conducted using SPSS Version 22 (SPSS Inc., Chicago, IL, USA). The normal 
distribution of variables was assessed using the Kolmogorov-Smirnov test. Continuous variables were presented 
as mean ± standard deviation (SD), while categorical variables were presented as frequencies and percentages.

Student’s t-tests were employed to compare continuous variables between the intervention and control 
groups. Analysis of Covariance (ANCOVA) and Multivariate Analysis of Covariance (MANCOVA) were utilized 
for comparisons between groups while controlling for potential confounding variables. A significance level of 
p < 0.05 was considered statistically significant for all analyses.

Results
The study included 86 infertile women who were randomly assigned to either the intervention or control group. 
The participants had a mean age of 32.20 ± 6.30 years and a mean Body Mass Index (BMI) of 24.10 ± 3.50. Upon 
analysis, the distribution of age, BMI, duration of marriage, menarche age, bleeding duration, and occupation 
status did not show statistically significant differences between the intervention and control groups (P > 0.05) 
(Table  1). However, there was a statistically significant difference in the duration of infertility between the 
intervention and control groups (P < 0.05).

The scores for awareness of hysterosalpingography in the intervention group showed a significant increase 
following face-to-face training. Additionally, the level of anxiety in the intervention group significantly decreased 
both before undergoing HSG, immediately after, and 30 min later (P < 0.05) (Table 2).

The level of anxiety in the intervention group was significantly reduced before HSG, immediately after, and 
30 min later (P < 0.05) (Table 2).

Comparison of the pain levels before, immediately after, and 30  min after HSG in both control and 
intervention groups showed that there was no significant difference in the pain levels before HSG between the 
two groups (6.50 ± 1.50 vs. 6.40 ± 1.20, P = 0.82). However, the pain levels immediately after HSG and 30 min 
later in the intervention group decreased significantly (P = 0.001), as shown in Table 3.

Independent t - test was used to compare systolic blood pressure in the control and intervention groups. The 
results showed that there was no significant difference between the systolic blood pressure in the intervention 

Variables

Control group Intervention group

P-ValueMean ± SD Mean ± SD

Age (years) 32.10 ± 6.30 32.31 ± 6.30 0.90*

Body Mass Index (Kg/m2) 24.10 ± 3.51 34.41 ± 4.61 0.07*

Duration of Marriage 
(years) 5.40 ± 3.11 5.90 ± 2.31 0.44*

Menarche Age (Years) 13.60 ± 1.60 13.60 ± 1.52 0.94*

Bleeding Duration (Days) 5.90 ± 1.10 6.10 ± 1.11 0.56*

Infertility Period (Years) 3 ± 2 4 ± 1 0.009*

Menstrual Cycle Length 
(Days) 30.11 ± 2.11 29.51 ± 1.81 0.20*

Table 1.  Baseline characteristics of the studied patient. *Student’s t test, SD; Standard Deviation.
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and control groups before and immediately after the HSG test. However, there was a significant difference 
between the two groups 30 min after the HSG test, with systolic blood pressure being significantly reduced in 
the intervention group (P < 0.05, Table 4). Furthermore, there was no significant difference in diastolic blood 
pressure between the control and intervention groups before HSG. However, immediately after HSG and 30 min 
later, diastolic blood pressure significantly decreased in the intervention group compared to the control group 
(Table 4).

Comparison of heart rate between the two groups showed a significant decrease 30 min after the HSG test in 
the intervention group (Table 4).

Variables

Control group Intervention group

P-ValueMean ±SD* Mean ±SD

Systolic 
Blood 
Pressure

Before 116.5±13.11 112.70±14.80 0.22

Immediately 119.6±10.5 116.9 ±12.00 0.22

After 30 min 112±9.20 107.4 0±9.80 0.01*

Diastolic 
blood 
pressure

Before 73.9±15.4 73.80±15.50 0.9

Immediately 93.6±13.10 75.80 ±6.90 0.02

After 30 min 75.60±4.90 72.0 ±5.60 0.03*

Heart Rate

Before 92.50±13.80 89.30±16.30 0.34

Immediately 93.60±13.10 88.30±13.01 0.06

After 30 min 89.90±11.80 76.5±11.2 0.001*

Table 4.  Comparison of Systolic/Diastolic blood pressure and heart rate in two groups before, immediately 
and 30 min after HSG. *Student’s t test.

 

Variables

Control group Intervention group

P-ValueMean ±SD Mean ±SD

Pain expressed by infertile women

Pretest 6.50±1.50 6.40±1.20 0.82

Before 9.50±13.6 7.10 ±7.40 0.31

Immediately 7.20±7.10 4.20±1.04 0.001

After 
30 min 7.10±1.70 3.90±0.98 0.001

Table 3.  Examination and comparison of pain between two groups before, immediately and 30 min after HSG.

 

Variables

Control group Intervention group

P-ValueMean ±SD** Mean ±SD

Awareness

Before intervention 12.70±1.51 11.13±1.40 0.76

After intervention 12.22 ±2.30 14.70±1.50 0.001*

30 min after HSG 15.04±1.10 16.90±0.12 0.001*

Anxiety

Pre-test anxiety 45.30±7.30 45.40±7.10 0.03*

Before 45.30 ±7.30 38.60±7.10 0.001*

Immediately 45.30±7.30 34.80±6.10 0.001*

After 30 min 45.30±7.30 34±5.60 0.001*

Table 2.  Examination and comparison of awareness and anxiety in two groups before/after intervention and 
30 min after HSG. *Student’s t test, ** SD; Standard Deviation.
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Discussion
HSG is generally considered a safe procedure, but it can induce pain that exacerbates anxiety and fear in patients. 
The pain experienced during and after HSG can significantly impact women’s ability to cooperate with the 
procedure and their willingness to undergo similar diagnostic tests in the future14. This negative experience 
may deter patients from seeking necessary medical evaluations or treatments, highlighting the importance of 
managing pain and anxiety effectively during HSG to optimize patient comfort and compliance. Therefore, the 
present study aimed to investigate the impact of a structured training program on anxiety and perceived pain 
intensity during the HSG procedure in infertile women. Among the demographic variables assessed, only the 
duration of infertility showed a significant difference between the intervention and control groups (p < 0.05). 
This aligns with findings from Daniyali’s study, where similar results were observed. In Daniyali’s research, there 
was no statistically significant difference between the intervention and control groups in terms of demographic 
characteristics such as age, gender, duration of illness, and education level25. These findings highlight the 
comparability of baseline demographic factors between groups, thereby enhancing the study’s internal validity 
by minimizing potential confounding variables.

High levels of anxiety have been linked to decreased pain tolerance26. Face-to-face training conducted 
before medical procedures is generally recognized as a preventive measure to reduce patient anxiety and pain. 
According to the findings of this study, increasing awareness through face-to-face training significantly reduced 
anxiety and perceived pain among infertile women. Specifically, the average anxiety score in the intervention 
group was significantly lower before HSG, immediately after, and 30 min after the procedure. In line with this 
study’s findings, Guvens et al.27 conducted a study involving 105 infertile women in intervention and control 
groups. They found that after receiving training and counseling, there was a significant decrease in anxiety and 
pain levels in the intervention group compared to the control group. Erkilinç et al.13 investigated the effect of a 
preoperative informational video on anxiety levels of patients undergoing HSG. They observed that women who 
received video training had lower levels of anxiety, highlighting the effectiveness of visual educational tools in 
anxiety reduction. Moreover, Lee et al.28 concluded from their study that preoperative educational interventions 
effectively informed patients undergoing surgery, resulting in reduced pain, anxiety, and fear post-surgery. This 
emphasizes the role of comprehensive education in preparing patients mentally and emotionally for medical 
procedures. State anxiety levels depend on both individual traits and the specific stressors encountered29. 
Educating patients can normalize women’s anticipations of the procedure, potentially lowering their levels of 
pain and anxiety.

In our study, women in both groups, particularly the control group, reported high pain levels before the HSG 
examination, likely due to anxiety, fear of the unknown, and prior accounts of others’ painful experiences26,27. 
Since there is a direct relationship between fear and anxiety with the amount of pain, these people are worried 
before HSG. They have “fear of the unknown” because the environment, people and procedure are unfamiliar to 
them. Especially since the HSG procedure is called “surgery”, before the HSG most people think that a difficult and 
heavy surgery is ahead and they are worried and this fear affects the amount of pain30. Emotional stress, previous 
negative medical experiences, and individual pain sensitivity also contributed to this heightened perception of 
pain. However, the intervention group, which received educational training, experienced significantly reduced 
pain immediately and 30 min after the HSG compared to the control group. However, the findings from Fianza 
et al. study26, which investigated the effectiveness of educational and counseling interventions in reducing 
anxiety among women undergoing HSG, were contrary to our results as they did not observe a reduction in pain 
scores25,31. On the other hand, Balic et al. study32 aligned with our findings by demonstrating that counseling 
can effectively reduce anxiety and pain levels in patients. Their research indicated that pre-procedure counseling 
before amniocentesis can mitigate pain and anxiety among mothers. These findings suggest that various forms 
of education can enhance awareness and understanding of diagnostic procedures, potentially influencing 
pain and anxiety outcomes positively. Additionally, such educational interventions foster mutual support 
and understanding among peers facing similar challenges28,32. Surgical and invasive diagnostic-therapeutic 
procedures typically induce stress in patients, triggering both psychological and physiological reactions in the 
body33. Training interventions aimed at managing stress manifest in various forms, with stress control being 
fundamental for regulating vital signs in individuals. The findings of this study indicated a significant decrease in 
both systolic and diastolic blood pressure 30 min after HSG in the intervention group. Additionally, the heart rate 
of women in the intervention group decreased 30 min after the HSG procedure, compared to the control group. 
The findings of Moghadam et al. study33, which explored the impact of stress stimuli on blood pressure and heart 
rate among coronary artery patients compared to healthy individuals (n:163) based on excitement-seeking levels, 
are consistent with our study. They concluded that induced stressors correlate with increased blood pressure and 
heart rate and decreased overall health, suggesting that mood induction methods could potentially enhance 
physical health outcomes. Similarly, Babaei et al. (34) reported in their study that the mean systolic and diastolic 
blood pressure significantly decreased in the test group following an educational intervention, aligning with the 
results of our study. These studies collectively highlight the potential benefits of educational interventions in 
managing physiological responses such as blood pressure and heart rate in medical contexts.

Limitations & strengths
A limitation of the present study was the short time interval between the training sessions and the HSG procedure, 
which prevented the investigation of long-term effects of the training intervention. In addition, the difference in 
the duration of infertility between the intervention and control groups can be considered a limitation because 
it introduces a potential confounding factor. In future studies, matching participants on relevant demographic 
variables or using statistical adjustments during analysis can mitigate the impact of baseline differences, such as 
the duration of infertility, and further enhance the reliability of study findings.
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One of the strengths of this study was the incorporation of group training. Group training enables participants 
to learn not only from the instructor but also from other patients facing similar challenges, which fosters stronger 
social relationships and emotional connections among individuals with shared experiences. The findings of this 
research can be applied in clinical settings by incorporating face-to-face training sessions, provided by midwives 
in infertility centers, as a routine part of infertility treatment services.

Outcome
Primary outcome included increased awareness, decreased anxiety levels, and reduced pain intensity in the 
intervention group. Secondary efficacy outcome comprised significant changes in intervention groups’ systolic 
and diastolic blood pressure, as well as heart rate, measured 30 min after the HSG procedure.

Conclusion
Our study indicates that a structured face-to-face training program can potentially benefit infertile women 
undergoing HSG by reducing anxiety, perceived pain, and lowering physiological responses such as blood 
pressure and heart rate. This approach, delivered through affordable means of group sessions, not only educates 
participants about the procedure but also fosters mutual support and understanding among peers facing similar 
challenges. These findings highlight the importance of comprehensive patient education in improving diagnostic 
and minor surgical experiences and outcomes, advocating for its integration into routine clinical practice to 
enhance overall patient experience, care and satisfaction.

Data availability
The data sets used and analyzed for the current study are available upon reasonable request of the corresponding 
author Dr. Shahideh Jahanian (shahideh.jahanian@modares.ac.ir).
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