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ARTICLE INFO ABSTRACT

Keywords: Background: The level of fertility knowledge of reproductive-age people is low to moderate, and
Fertﬂi_t}’ the inadequate knowledge of infertility-related factors may cause some people to unconsciously
I“femlh;y engage in activities that reduce their fertility. Given the significance of fertility knowledge, and
52;;2}: ge the lack of standard instruments to evaluate it in Iran, the present study aimed at determining
Reliabi}llity psychometric properties of the Persian version of the Cardiff Fertility Knowledge Scale (CFKS-P)
Psychometric in Iranian population.

Iran Materials and methods: In this cross-sectional study, a total of 280 participants (comprising 140
couples) attending mandatory pre-marriage educational sessions at two public health centers in
Tehran were consecutively sampled from July to September 2021. The study examined the face,
content, and structural validity (through confirmatory factor analysis) of the questionnaire. The
reliability of the questionnaire was assessed using measures of internal consistency.

Results: The structural validity of CFKS-P was approved with 13 items and two factors (basic
knowledge of fertility and misconception about fertility) based on confirmatory factor analysis
(RMSEA = 0.023, 90 % CI = 0.053-0.082, TLI = 0.916 and CFI = 0.972, y 2 = 148.345).
Kuder-Richardson coefficient of the scale was calculated to be 0.85. The overall percentage of
correct answers for fertility knowledge was 50.76 %.

Conclusion: The CFKS-P is a valid and reliable instrument for measuring the fertility knowledge in
Iranian men and women. This scale can help the health care providers to assess the fertility
knowledge of their clients or the quality of health education provided.

1. Introduction

Recent evidence showed that reproductive-age people have inadequate knowledge about fertility, infertility risk factors, and
consequences of childbearing delay. Result of a systematic review showed that fertility knowledge of reproductive-age people is low to
moderate particularly in men and people with lower educational level [1]. The overall percentage of correct answers for fertility
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knowledge in the original scale (an international study from 18 countries, 12 languages) was 56.9 %, and women, people with aca-
demic education, paid employment and a history of prior medical consultation for infertility had more knowledge [2]. In a study from
Iran, the fertility knowledge among the reproductive-age people was also at a modest level (51.55 %). Women and individuals with
higher economic status had more excellent knowledge [3].

The insufficient knowledge regarding ovulation, fertility, and conception in people of reproductive-age and their tendency to
postpone childbearing to later ages can increase the infertility rate and involuntary childlessness [4,5]. There is a lack of understanding
of both male and female reproductive aging and an overestimation of success of assisted conception [6,7]. Women and men globally
are delaying the birth of their first child [8] and most of the men do not modify their lifestyle to promote their fertility [9]. Although,
there is a positive attitude towards parenthood, most of people wish to have children at an age, which the biological fertility is declined
in women [10]. In addition, inadequate knowledge of infertility-related factors causes some people to unconsciously engage in ac-
tivities that reduce their fertility and ultimately lead to reduced quality of life in many areas, including general health, psychological
and social and even individual performance. Fertility knowledge can reduce infertility through preventing sexually transmitted dis-
eases (STDs) especially in developing countries. Fertility knowledge can ensure that people have a realistic view of fertility treatments
[111, and is a key factor related to self-care (knowing about the fertility potential) and starting infertility treatment if needed [12].
Women with perceived risk of being infertile will consider infertility a strong barrier to achieving their reproductive life plan and will
report higher inclination to fertility treatments [13].

Some validated tools are available to assess fertility knowledge and increase awareness about risk factors for reduced fertility
including Cardiff Fertility Knowledge Scale (CFKS) [2], Fertility and Infertility Treatment Knowledge Score (FIT-KS) [14], Fertility
Awareness Survey (FAS) [15], Fertility Awareness Scale [16], and Childbearing Intention Questionnaire [17]. The original CFKS is a
standardized and validated tool that is widely utilized in research on fertility knowledge and is one of the few fertility knowledge scales
that has been tested in many non-Western contexts. It offers comprehensive and quantifiable results that facilitate easy comparison
among different groups. This scale has been developed by Boivin et al. (2013) and shown to have satisfactory validity and reliability.
The CFKS is quick to complete and easy to score and includes 13 true/false/don’t know items related to 1) indicators for reduced
fertility, 2) misconceptions about fertility and 3) fertility facts [2]. The reliability and validity of the Turkish [18], Japanese [19],
Chinese [20] and French [21] versions of the CFKS questionnaire have also been evaluated in separate studies.

Despite the enduring cultural significance of fertility and childbearing in Iranian society [22], along with the prevailing desire
among the majority of men and women in Iran to have biological children [23], there has been a noticeable lack of research attention
on exploring fertility knowledge and the tools used to assess it. The fertility-specific tool can aid healthcare providers in evaluating
fertility knowledge, including facts, risks, and myths, and in delivering more effective counseling. The fertility rate in Iran has
decreased in recent decades, partly due to delayed marriage, childbearing, and age-related infertility leading to unfulfilled parenthood
[24]. Despite this decline, most individuals in Iran still express a preference for having their biological children. The decrease in
fertility rates in Iran has primarily affected the number of large families, with more individuals choosing to have children at a later age
rather than leading to an increase in childlessness [25]. Given that the CFKS assesses factors related to reduced fertility and mis-
conceptions about fertility, the aim of this study was to evaluate the psychometric properties of the CFKS in the Iranian population, as it
has not been culturally adapted for use in Iran.

2. Materials and Methods

The present cross-sectional study aimed to adapt CFKS to the Iranian culture and determine its psychometric properties. This study
was conducted in comprehensive health centers affiliated to Iran University of Medical Sciences (IUMS) from July to September 2021.
We recruited marrying couples referred for acquiring a marriage license in two public health centers affiliated to IUMS in Tehran, Iran
through consecutive sampling. The exclusion criteria encompassed individuals who had a prior history of marriage and those who did
not own a smartphone. It is compulsory for Iranian couples to attend pre-marriage education sessions in order to increase their sexual
and reproductive knowledge [26]. This marriage preparation program was held virtually (5 h) during the COVID-19 pandemic. The
CFKS-P was provided to the participants before the sessions.

2.1. Data collection

The minimum required sample size to perform factor analysis is 10 samples per scale item [27], which, according to the number of
13 items, and considering 10 people per item, at least 130 participants are needed. We included 280 participants (140 couples) in the
study.

The inclusion criteria were having an Iranian nationality with minimum basic literacy, women aging from 18 to 35, and men aging
18-45 years, with no previous marriage. Medical students or staff were excluded.

The researcher explained the reasons for conducting the research to couples referring to premarital education centers, and
participation in the research was suggested. Then, the participants were examined in terms of eligibility criteria, and if they met the
inclusion criteria, they received information about the research purpose and confidentiality. Informed consent was also obtained to
ensure that participants make an “informed” decision about participating in this research. Participants were given the right to leave the
study at any time. The sampling process was continued until the required number of samples was obtained.
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2.2. Instrument

The questionnaire included socio-demographic characteristics (the participant’s age, education, occupation), reproductive history,
and the CFKS scale. We applied the Cardiff Fertility Knowledge Scale (CFKS) to assess fertility knowledge. This questionnaire consisted
of 13 items measuring knowledge in three aspects: (a) fertility decline indicators; (b) misconceptions about fertility and (c) basic facts
about infertility.

All items are scored on a three-point scale (right, wrong, or don’t know). The score would be one if the answer was correct, and zero
if the answer was wrong or ‘I do not know’. Points were added, divided by the total number of items, and then multiplied by 100. The
internal reliability (Cronbach’s alpha) was 0.79 for the original version of the scale [2].

2.3. Translation process

In this study, after obtaining permission from the tool developer (Prof. Jacky Boivin), the translation of the original version from
English into Persian was done using the Forward-backward method [28]. The original version was translated from English into Persian
by the research team (reproductive health expert) fluent in both languages. This translated version was reviewed and then translated
from Persian into English by two translators fluent in both languages who were not involved in the previous stage to check for dif-
ferences between the translated items and the original items. The revised version was delivered after incorporating enhancements for
better clarity. Specifically, definitions of important terms such as “healthy lifestyle,” “erection,” and “sexually transmitted disease”
were clarified by adding explanations in parentheses to enhance comprehension. The Persian version of the tool is available as ap-
pendix 1.

2.4. Content validity

We measured the Content Validity Ratio (CVR) and Content Validity Index (CVI). To determine the CVI, the relevance, clarity, and
simplicity of the items were assessed using a 4-point Likert scale. If the score was less than 0.7, the item was revised. If it was between
0.7 and 0.79, a review was performed, and if it was greater than 0.79, it was acceptable [29]. CVR was determined by experts who were
asked to evaluate the importance of each item using a 4-point Likert scale. Given that the number of specialists was 21, the minimum
CVR was 0.42 based on Lawshe’s table [30].

2.5. Face validity

To determine the face validity of the scale, 15 couples (including 15 men and 15 women) were asked to assess all the items in terms
of difficulty, relevance, and ambiguity.

2.6. Structural validity

We used confirmatory factor analysis (CFA) in Mplus, a specialized software for modeling categorical data. This approach allowed
us to preserve the questionnaire’s original structure and provided a robust analysis method for evaluating the psychometric properties
of the instrument [31]. In CFA, we considered the fit indices and their acceptable threshold values, including the Comparative Fit Index
(CFI) and Tucker and Lewis index (TLI) with a threshold of >0.90, and the Root Mean Square Error of Approximation (RMSEA) with a
threshold of <0.08 [32].

In addition, loading values equal to or exceeding 0.2 were deemed to signify a significant contribution of the item to the con-
struction of its respective scale.

2.7. Reliability

Internal consistency was determined using the Kuder-Richardson Formula for a sample of 15 couples (15 men and 15 women) to
assess the reliability of the questionnaire. Higher values indicate a higher level of internal consistency (0 indicates no reliability, and 1
represents perfect test reliability). A Kuder Richardson coefficients higher than 0.7 were considered to indicate a reasonable level of
internal consistency.

2.8. Data analysis

The SPSS software version 22 (IBM Inc., Armonk, NY, USA) was used to calculate descriptive statistics (including frequency, mean,
and standard deviation), and inferential statistics (Pearson correlation and independent T-test), were used to analyze the data. To
assess the structural validity of the scale, a generalized confirmatory factor analysis was performed in MPlus version 7.1. First, the
model was assessed for adequacy by model fit indices, and then the item-scale relationships were tested. In all analyses, P < 0.05 was
considered as a significant level. This study was reported using the cross-sectional STROBE checklist.



M. Mirghafourvand et al. Heliyon 10 (2024) 30534

3. Results
3.1. Participants’ characteristics

Participants entered the study from July to September 2021. The average age of the participants was 29.78 + 6.73 years. Most
participants had an educational level of bachelor (56.8 %) and a full-time job (51.8 %). Sixty-five percent felt the need for fertility
knowledge, and 72.5 % intended to obtain this information through social media. The correct answer percentages for fertility
knowledge were 52.19 % for men, 49.34 % for women, and 50.76 % overall.The CFKS score was only related to the feeling of the need
for fertility knowledge (p = 0.044, Table 1).

3.2. Face validity

To assess the face validity, all items in the scale were described as simple, clear, unambiguous, and the respondents did not find any
difficulty completing the questionnaire.

3.3. Content validity

The content validity ratio (CVR) and Content Validity Index (CVI) for the whole questionnaire were 0.67 and 0.95, respectively,
which indicated the high content validity of the questionnaire (Table 2).

3.4. Structural validity

To investigate which model is the best fit for our data, we assessed a few competing models. Models with one factor, two factors and
so on. Finally, we chose the best model according to the goodness of fit indices. The model with the best fit was a 2-factor model, which
was subsequently used in the aim of validity of the instrument. According to the indices presented in Fig. 1, the following values were
obtained: RMSEA = 0.023, 90 % CI = 0.053-0.082, CFI = 0.972, TLI = 0.916, x 2 = 148.345, which confirmed the model adequacy.

The factor loading for all questionnaire items was significant and this model had an appropriate fit and its factor structure can
therefore be confirmed. In addition, all loading values surpassing 0.2 were retained in the model. The sole exception was observed for
CFKS5, which exhibited a loading of 0.18, marginally below the threshold of 0.2. Despite this, the research team opted to retain this
item in consideration of its proximity to the established criterion.Considering a good relative fit of the confirmatory factor model, the
structural validity of the tool was confirmed. Finally, CFKS-P was approved with 13 items and two factors: Basic knowkedge of fertility
(items 1, 2, 3,4, 5,9, 11 and 13) and misconception about fertility (items 6, 7, 8, 10, 12). Item 5 was transferred from factor 2 to factor
1 because its content was more similar to factor 1 (Fig. 1).

Table 1
Participants’ characteristics and its relationship with CFKS* (N = 280).
Variables Male Female Total P-value
Mean (SD)

CFKS-P score’ 52.19 (17.47) 49.34 (17.55) 50.76 (17.54) 0.173%

Age (Year) 31.16 (6.08) 28.40 (7.08) 29.78 (6.73) 0.722° r = —0.021

N (%)

Education level Secondary school or lower 30 (21.4) 22 (15.7) 52 (18.6) 0.807¢
Undergraduate 76 (54.3) 83 (59.3) 159 (56.8)
Postgraduate 34 (24.3) 35 (25.0) 69 (24.6)

Occupation Un-employed 9 (6.4) 24 (17.1) 32(11.4) 0.931°¢
Housewife 0(0) 35 (25.0) 36 (12.9)
Employed (full-time) 101 (72.1) 44 (31.4) 145 (51.8)
Employed (part- time) 22 (15.7) 25 (17.9) 47 (16.8)
Working at home 8(5.7) 12 (8.6) 20 (7.1)

Feeling of need for fertility knowledge No 60 (42.9) 36 (25.7) 96 (34.3) 0.044°
Yes 80 (57.1) 104 (74.3) 184 (65.7)

Method of acquiring fertility knowledge Social media 104 (74.3) 99 (70.7) 203 (72.5) 0.341°¢
vV 11 (7.9) 4(2.9) 15 (5.49)
Health care professional 11 (7.9) 26 (18.6) 37 (13.2)
book, magazine, newspaper 14 (10.0) 11 (7.9) 25 (8.9)

# Independent sample t-test.

b pearson Correlation.

¢ ANOVA.

d CFKS-P: Cardiff Fertility Knowledge Scale (Persian version).
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Table 2

The CVI, and CVR for CFKS-P
CFKS-P* cvr® CVR®
CFKS-P1 1.0 0.8
CFKS-P2 0.95 0.8
CFKS-P3 1.0 0.8
CFKS-P4 1.0 0.8
CFKS-P5 0.95 0.8
CFKS-P6 0.95 0.61
CFKS-P7 0.95 0.52
CFKS-P8 0.95 0.61
CFKS-P9 1.0 0.61
CFKS-P10 0.90 0.61
CFKS-P11 0.95 0.61
CFKS-P12 0.90 0.71
CFKS-P13 0.85 0.52

& CFKS-P: Cardiff Fertility Knowledge Scale (Persian version).
b CVI Content Validity Index.
¢ CVR Content Validity Ratio.

CFKS 1
CFKS 2 CFKS 6
CFKS 3 CFKS7
Basic fertility Misconception
ERES A knowledge about fertility EERSS
CFKS 10
CFKS 5
CFKS 12
CFKS 9
¥ 2=148345
Estimate:0.068
CFKs 11 90% Cl = 0.053-0.082
Comparative Fit Index (CFl). 0.97
Tucker and Lewis index (TLI): 0.816
Root Mean Square Error of Approximation (RMSEA): 0.023
CFKS 13

Fig. 1. CFA factor loading for CFKS-P
*: P < 0.05 All item-scale relationships and the correlation between sub scales are significant.

3.5. Reliability

Kuder-Richardson coefficient (KR21) of the scale was calculated to be 0.83 for factor 1 (basic knowkedge of fertility), 0.83 for
factor 2 (misconception about fertility), and 0.85 for the overall 13-item questionnaire. Therefore, no items were deleted and there was
no need for revision.

4. Discussion

The results showed that the Persian version of CFKS is a valid and reliable tool for assessing fertility knowledge in Iranian men and
women. The content, face, and structural validity, and internal consistency of the instrument were all confirmed.
To assess the structural validity of the instrument, we performed the CFA. The psychometric assessment of the Persian version led to
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the extraction of two factors (1: basic knowledge of fertility, 2: misconception about fertility). There were some items [1,6,8,9,11,13]
which were explained in both factors but these items were related more strongly to one factor than another. In case of overlapping
factor loadings for the two identified factors, the items were placed in the factor that conceptually fit better [33]. Moreover, item 5 was
inappropriately labeled under factor 2, which was then moved to factor 1. The factor loading for all questionnaire items was signif-
icant. Furthermore, CVI and CVR values were in a good range. Therefore, none of the items were removed. In the Turkish version, the
scale showed a content validity index of 0.97, and it was determined that the factor loading was 28.26 %. The analyses indicated that
the ultimate version of the scale consisted of 11 items and displayed a one-factor structure, explaining 44.45 % of the scale’s variance
[18]. Bunting et al. (2016), extracted one factor in their assessment of the psychometric properties of the original CFKS. In original
study, an exploratory factor analysis showed that all items were loaded at 0.30 on one general factor that was accounted for 30 % of the
between-item variance, and descriptive statistics showed the composite scale to be normally distributed.The data on psychometric
properties is not fully reported in this study [2].

In current study, the CFKS-P showed a CVR of 0.67 and a CVI of 0.95, signifying a high degree of content validity. In the Turkish
version, the CFKS had a CVR value of 0.78 and a CVI value of 0.97, demonstrating that both item-level and scale-level content validity
were achieved. In Chinese version, the Scale-Content Validity Index (S-CVI) was 0.950, with the Item-Content Validity Index (I-CVI)
ranging from 0.875 to 1.000 [20].

In the Persian version, Kuder-Richardson coefficient of the scale was calculated to be 0.85, which suggests favorable internal
consistency. Similar to the Persian version of the scale, the internal reliability of the English version was moderate (a = 0.79). In the
original scale, CFKS was not confirmed in Italy (a = 0.59) and Turkey (a = 0.41) due to the low reliability of the scale in these countries
[2]. In the Chinese version, the Cronbach’s alpha coefficient was 0.827 and the test-retest reliability was 0.826 (20). In the Turkish
version, the analysis revealed a highly reliable Intra-Class Correlation (ICC) value of 0.902 for the total score of the scale. Moreover, the
Turkish version exhibited a Cronbach’s alpha coefficient of 0.68 [18].

We checked the face validity of the tool using quantitative methods. Some items were revised based on participants’ point of view,
but none were removed because all items were scored important and needed to be measured. Similarly, the process of translation and
cultural adaptation of French version (CFKS-F) showed few linguistic differences in the translation phase, which were resolved by
agreement of the expert committee. The pre-final version of this questionnaire was generally well understood by both men and women,
although CFKS-F was less well understood by men. However, the expert committee made minor changes based on participants’
opinions to clarify the three-question formula in the CFKS-F [21]. Whilst a Japanese translation of the questionnaire has been pro-
duced, the available data on its psychometric properties are limited to a brief report utilizing EFA [19]. Furthermore, there currently
exists no reported data on the psychometric properties of the Chinese version of the questionnaire [20].

In the current study, the overall percentage of correct answers was 50.76 % and it was not significantly different between male and
female. In a similar study in Zanjan, Iran, the overall percentage of correct fertility knowledge score was 51.55 %. However, men
demonstrated higher fertility knowledge than women, possibly influenced by differences in participants, settings, and sampling from
both rural and urban areas in this study [3]. Likewise, the correct score percentages for fertility knowledge in an international study
spanning 79 countries, as well as studies in Turkey, Japan, and China, were 56.9 %, 46.62 %, 44.4 %, and 49.9 %, respectively [2,
18-20]. The lack of sufficient data provided by the developer for the interpretation of scores may pose challenges for researchers in
fully understanding the results.

Findings of a systematic review showed that the level of fertility knowledge is low to moderate among people of reproductive age
[1]. Considering the limited fertility knowledge among individuals preparing for marriage in Iran, coupled with the implementation of
new pronotalis policies in the country, we strongly advocate for the introduction of comprehensive education on fertility and
reproductive health prior to marriage, particularly as part of university curricula. This proactive approach aims to equip young adults
with the necessary information and skills to make informed decisions about their reproductive health and fertility goals, ultimately
contributing to improved fertility outcomes and overall well-being in society.

This was the first study conducted to evaluate the psychometric properties of CFKS-P in Iran. The inclusion of both childbearing-age
men and women is considered a strength of the study since the psychometric assessment of the scale allows for its use with all these
groups. Participants were marrying couples referred for compulsory premarital counseling in public health centers in Tehran, so the
findings may not be generalizable to the general population, which is a limitation of the study. Although the Persian version of the
Cardiff instrument was found to be valid and reliable in this study, it is recommended to conduct thorough qualitative research to
uncover common misconceptions about fertility in Iranian society. This can inform the creation of a more culturally sensitive tool that
better reflects the nuances of Iranian culture, thereby improving the accuracy and relevance of fertility knowledge assessment.

5. Conclusion

The findings of the current study showed that the CFKS-P is a valid and reliable instrument for assessing fertility knowledge in
Iranian men and women. This scale is very short and takes a little time to complete and can be used in clinics (e.g. premarital
counseling) and research. This scale can help the healthcare providers, specially the midwives, to assess the fertility knowledge of their
clients or the quality of health education provided. This tool can also be used in descriptive cross-sectional studies or in interventional
studies to measure the effect of provided education.
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