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Abstract

Background: In order to empower infertile individuals and provide high quality patient-centered infertility care, it is necessary to recognize and meet infertile individuals’ educational needs. This study aims to examine infertility patients’ knowledge
and subsequently their education needs given their attitudinal approach to infertility
education in terms of patients who undergo assisted reproduction treatment.
Materials and Methods: This descriptive study enrolled 150 subjects by convenience sampling of all patients who received their first assisted reproductive treatment
between July and September 2015 at a referral fertility clinic, Royan Institute, Tehran, Iran. We used a questionnaire that measured fertility and infertility information
(8 questions) as well as attitude toward education on the causes and treatment of
infertility (5 questions). Chi-square, independent sample t test, and one way ANOVA
analyses were conducted to examine differences by sex. P<0.05 was considered statistically significant.
Results: Total mean knowledge was 3.08 ± 0.99. Clients’ responses indicated that
the highest mean knowledge scores related to knowledge of factors that affected
pregnancy (3.97 ± 1.11) and infertility treatment (3.97 ± 1.16). The lowest mean
knowledge scores related to knowledge of the natural reproductive cycle (2.96 ±
1.12) and anatomy of the genital organs (2.94 ± 1.16). Most females (92.1%) and
males (83.3%) were of the opinion that infertility education programs should include
causes of infertility and types of treatment associated with diagnostic and laboratory
procedures. No statistically significant difference existed between male and female
participants (P=0.245).
Conclusion: Most participants in this study expressed awareness of factors that affect
pregnancy and infertility treatment. It is imperative to educate and empower infertile
individuals who seek reproduction treatment in terms of infertility causes and types
of treatment, as well as diagnostic and laboratory procedures to enable them to make
informed decisions about their assisted reproductive procedures.
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Introduction
One of the key responsibilities of health care
providers is recognizing and meeting patients’ educational needs. It is not only considered as fundamental to patient or client empowerment, but
can also promote standards of care and provide
high quality patient-centered care (1, 2). Satisfaction with care can originate from adequate patient
education, which enables patients to give greater
understanding of and participation in medical decision making which often result in better health
outcomes (2-4). Bennett et al. (2) have reported
that a demand existed for further knowledge in
87% of 212 infertile Indonesian female patients
about the causes and treatment of infertility. This
finding underlines the need and importance of
patient education within the infertility field, especially in developing countries (5, 6). Although
there is an enormous gap in educational needs of
infertile patients in infertility care centers within
resource poor settings, many attempts have been
made to investigate knowledge and awareness,
in addition to attitude and experiences regarding infertility among various populations (7-9).
Relatively little is known about infertility education (6, 8), particularly in patients who receive
reproductive treatment (2). To the best of our
knowledge no study has investigated these needs
according to the perspective of the infertile patient. This was the first study that examined the
knowledge and educational needs of infertility
patients undergoing assisted reproduction treatment, given their attitudinal approach to infertility education.
Materials and Methods
This descriptive study recruited 150 subjects by
convenience sampling of all infertile clients who
received assisted reproductive treatment for the
first time between July and September 2015 at a
referral fertility clinic (Royan Institute, Iran). This
referral clinic assesses people from all socio-economic and ethnic backgrounds.
We measured patients’ knowledge of infertility
and educational needs with a questionnaire, designed for Iranian context and validated by a group
of 18 gynecologists, embryologists, and conducted
face validity of the questionnaire. A graphics expert designed the questionnaire’s font and graphInt J Fertil Steril, Vol 11, No 1, Apr-Jun 2017
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ics. The final version of the questionnaire developed by researchers comprised the following two
constructs. Initially we requested participants to
complete the following demographic information:
age (years), sex (male or female), education levels
(under diploma, diploma, and academic), occupational status (employed or unemployed), and duration of marriage (years). Then, the questionnaire
included two domains that pertained to fertility
and infertility information (8 questions), in addition to attitude toward education about the causes
and treatment of infertility (5 questions). Question
types included yes/no; a Likert scale (too little, little, moderate, much, too much) that ranged from
1 to 5 for knowledge assessment; and the choice
of one option and a 5-point Likert scale (too little, little, moderate, much, too much) for attitude
assessment.
The Ethics Committee of Royan Institute approved the study (code no: EC/1390/1136). All
participants received a complete explanation of
the research aims prior to the onset of the study.
Voluntary completion of the questionnaire was
considered as consent. Eligible individuals were
assured that their confidentiality and anonymity, as
well as their decision to participate in or withdraw
from the study would not impact their current or
future relationship with the clinic.
Statistical analysis
Statistical analyses were carried out using the
Statistical Package for Social Science (SPSS,
version 15.0 for Windows; SPSS, Inc., Chicago,
IL). Continuous variables were expressed as
mean ± SD and categorical variables as numbers
(percentages). We did not compare the knowledge responses (5-point Likert scale; range: 1
to 5) by sex through the Chi-square test for categorical data. Instead, we used the independent
samples t test because it is robust when one may
encounter ordinal scaled data. The statistical issue was demonstrated by Heeren and D'Agostino,
in 1985 as previously explained (10). The mean
differences in infertility knowledge between female and male participants were measured with
one-way ANOVA. Chi-square tests of independence were used to assess relationships between
categorical variables asked from participants for
attitudinal approach. P<0.05 was considered statistically significant.
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Results
Participants had a mean age of 30.93 ± 5.56 years.
Females comprised 54% of the study population
compared to 46% for males. Only 34% had an academic education. Approximately two-thirds were
employed. Demographic characteristics of study participants are presented in Table 1.

anatomy of the genital organs (2.94 ± 1.16) had the
lowest mean knowledge scores. We determined
the total mean knowledge to be 3.08 ± 0.99.
Table 2: A description of knowledge items from study
participants (n=150)

Mean

SD

K1

Natural reproductive cycle

2.96

1.12

Table 1: Demographic characteristics of study participants (n=150)

K2

Anatomy of the genital organs

2.94

1.17

Socio-demographic variables

Number Percentage

K3

Diagnostic tests and procedures

3.07

1.18

Age (Y)

18-26

25

16.67

27-32

71

47.33

K4

Diagnostic surgery

3.12

1.31

33-44

52

34.67

K5

Factors affecting pregnancy

3.97

1.11

45-75

2

1.33

K6

Infertility treatment

3.97

1.16

Male

69

46

K7

Success in infertility treatment

3.08

1.07

Female

81

54

K8

Effective factors in the success
of infertility treatment

3.20

1.05

Under diploma

57

38

Diploma

42

28

Graduated

51

34

Unemployed

57

38

Employed

93

62

Sex
Education level

Occupation

Table 2 lists participants’ total mean knowledge
score of fertility and infertility for each item. As
shown, factors that affected pregnancy (3.97 ±
1.11) and infertility treatment (3.97 ± 1.16) had
the highest mean knowledge scores. Knowledge
of the natural reproductive cycle (2.96 ± 1.12) and

Range: 1 (minimum) to 5 (maximum).

As seen in Figure 1, the highest mean knowledge
scores according to gender showed that males
scored 3.28 ± 1.07, whereas females had a score of
3.14 ± 1.04 in the question that pertained to effective factors in the success of infertility treatment.
This was a nonsignificant difference between
males and females (P=0.444). A question on diagnostic surgery showed greater mean knowledge
scores of 3.25 ± 1.29 (males) and 3.01 ± 1.32 (females), which was not statistically significant between male and female responders (P=0.266).

Fig.1: Fertility and infertility knowledge of the 150 respondents by sex.
K1; Natural reproductive cycle, K2; Anatomy of the genital organs, K3; Diagnostic tests and procedures, K4; Diagnostic surgery, K5; Factors affecting pregnancy, K6; Infertility treatment, K7; Success in infertility treatment, and K8; Effective factors in the success of infertility
treatment. Range: 1 (minimum) to 5 (maximum).
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One-way ANOVA showed that infertile participants who had an education level of under diploma
had a significantly higher (P=0.042) mean knowledge score of 3.27 ± 1.19 compared to those with
diploma (2.80 ± 1.10) and graduates (2.76 ± 1.01).
Table 3 lists additional details about fertility and
infertility knowledge of the respondents according
to level of education. One-way ANOVA showed
that infertile participants who had an education
level of under diploma had a significantly higher
(P=0.042) mean knowledge score of 3.27 ± 1.19
compared to those with diploma (2.80 ± 1.10) and
graduates (2.76 ± 1.01). Table 3 lists additional details about fertility and infertility knowledge of the
respondents according to level of education.
Attitude of respondents toward education regarding infertility treatment by sex is presented in

Table 4. Of note, approximately 40% of females
and 30% males believed in the effectiveness of
group education. However 35.4% of males and
25.3% of females preferred individual infertility
education. These differences were not statistically
significant (P=0.226). Most females (92.1%) and
males (83.3%) were of the opinion that infertility
education programs should include causes of infertility and types of treatment associated with diagnostic and laboratory procedures. However, no statistically significant difference was found between
male and female participants (P=0.245). Views did
not differ in terms of the best time for education whether the first clinic visit or not. The majority
thought that education, on average, effectively decreased stress and encouraged cooperation during
treatment. Table 5 presents the patients’ attitudes
about infertility treatment education in detail.

Table 3: Fertility and infertility knowledge of respondents (n=150) by education

K1

K2

K3

K4

K5

K6

K7

K8

Natural reproductive cycle

Anatomy of the genital organs

Diagnostic tests and procedures

Diagnostic surgery

Factors affecting pregnancy

Infertility treatment

Success in infertility treatment

Effective factors in the success of infertility treatment

Education level

Mean

SD

P value

Under diploma

3.27

1.19

0.042*

Diploma

2.80

1.10

Graduated

2.76

1.01

Under diploma

3.15

1.35

Diploma

2.73

1.06

Graduated

2.90

1.01

Under diploma

3.18

1.36

Diploma

2.93

0.98

Graduated

3.06

1.11

Under diploma

3.20

1.47

Diploma

2.93

1.27

Graduated

3.20

1.15

Under diploma

3.05

1.21

Diploma

2.78

1.01

Graduated

3.04

1.06

Under diploma

3.13

1.16

Diploma

2.78

1.23

Graduated

2.94

1.08

Under diploma

3.20

1.12

Diploma

2.93

1.15

Graduated

3.08

0.96

Under diploma

3.32

1.19

Diploma

3.13

1.00

Graduated

3.14

0.94

*; P<0.05 was considered statistically significant. Range: 1 (minimum) to 5 (maximum).
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0.214

0.586

0.537

0.426

0.346

0.476

0.592
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Table 4: Attitude of respondents (n=150) toward education about infertility treatment by gender

1

2

3

4

5

Which was the best way to improve awareness of infertility education?

Education and counseling should be provided in what context?

When is the best time for the education?

How much does education reduce your stress effectively?

How much education is effective in your cooperation during the course
of treatment?

Group

Male
n (%)
n=69

Female
n (%)
n=81

P value

Group

18 (27.7)

32 (40.5)

0.226

Individual

23 (35.4)

20 (25.3)

Does not matter

24 (36.9)

27 (34.2)

Cause of
treatment

2 (3.2)

4 (5.1)

Type of treatment

1 (1.6)

6 (7.7)

Types of treatment cycles

0 (0)

2 (2.6)

Diagnostic and laboratory
methods

2 (3.2)

1 (1.3)

All items

58 (92.1)

65 (83.3)

First visit

36 (56.3)

42 (53.2)

Before starting treatment

16 (25)

30 (38)

During treatment

12 (18.8)

7 (8.9)

Too much

17 (26.6)

21 (26.9)

Much

12 (18.8)

18 (23.1)

Moderate

17 (26.6)

19 (24.4)

Little

7 (10.9)

10 (12.8)

Too little

11 (17.2)

10 (12.8)

Too much

19 (30.2)

18 (23.4)

Much

11 (17.5)

21 (27.3)

Moderate

13 (20.6)

15 (19.5)

Little

7 (11.1)

12 (15.6)

Too little

13 (20.6)

11 (14.3)

0.245

0.105

0.919

0.491

Table 5: Attitude of respondents (n=150) toward education regarding infertility treatment by educational status

1

2

3

Which was the best way to improve
awareness of infertility education?

Education and counseling should be provided
in what context?

When is the best time for the education?

Group

Under Diploma
n (%)
n=57

Diploma
n (%)
n=42

Graduated
n (%)
n=51

P value

Group

20 (37.7)

14 (35)

16 (31.4)

0.408

Individual

16 (30.2)

8 (20)

19 (37.3)

Does not matter

17 (32.1)

18 (45)

31.4 (16)

Cause of treatment

4 (8)

2 (5)

0 (0)

Type of treatment

2 (4)

0 (0)

5 (9.8)

Types of treatment
cycles

0 (0)

1 (2.5)

1 (2)

Diagnostic and laboratory methods

2 (4)

0 (0)

1 (2)

All items

42 (84)

37 (92.5)

44 (86.3)

First visit

30 (57.7)

18 (45)

30 (58.8)

Before starting treatment

15 (28.8)

16 (40)

15 (29.4)

During treatment

7 (13.5)

6 (15)

6 (11.8)

0.181

0.704
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Table 5: Continued

4

5

How much does education reduce your stress
effectively?

How much education is effective in your
cooperation during the course of treatment?

Group

Under Diploma
n (%)
n=57

Diploma
n (%)
n=42

Graduated
n (%)
n=51

P value

Too much

10 (19.2)

9 (22.5)

17 (34)

0.079

Much

7 (13.5)

6 (15)

10 (20)

Moderate

14 (27.9)

5 (12.5)

17 (34)

Little

9 (17.3)

11 (27.5)

4 (8)

Too little

12 (23.1)

9 (22.5)

2 (4)

Too much

11 (22)

6 (15)

18 (36)

Much

6 (12)

11 (27.5)

13 (26)

Moderate

12 (24)

8 (20)

8 (16)

Little

8 (16)

5 (12.5)

8 (16)

Too little

13 (26)

10 (25)

3 (6)

Discussion
Interestingly, all participants from both sexes
gave limited information about their reproductive systems and anatomy of the genital organs.
There is scant mention of infertility and sexual
health in compulsory secondary school curricula
in Iran. From this study, we have determined that
males had better knowledge than females on the
natural reproductive cycle, diagnostic tests and
procedures in infertility, risk factors that affected
fertility and pregnancy, and infertility treatment
and its success. In contrast, in a survey on infertility knowledge and attitudes in urban high school
students, about 20% of students (mostly males) did
not recognize that infertility could result from both
male and female factors (11). It is well established
that awareness of infertility risk factors is essential
for fertility preservation (12). Infertility knowledge of male and female risk factors is a critical
first step for fertility preservation through lifestyle
modification (13-17). Female factor does not always cause infertility, but male factor infertility is
responsible of some other cases (15). However, in
traditional societies, infertility is known as a female problem (18, 19).
Research has highlighted that infertility knowledge is associated with education; health promotion strategies are effective when they begin with
educational interventions (20). There is an important gap in the literature regarding infertility edu-
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cation. Education about fertility and infertility issues is also needed to prevent fear and unnecessary
delay in seeking help and treatment when faced
with problems of conception (21, 22).
The present study was the first to investigate
patients’ attitudes toward the effect of education
on infertility treatment. Numerous studies aimed
to determine knowledge and awareness of infertility among their study population (high school students, medical students, adults, infertile couples,
etc.) and to explore an attitudinal trend toward
various aspects of infertility (11, 23, 24). On the
basis of our results, the majority of women believed group education to be more effective, while
most men preferred individual infertility education
or neither of the two methods. Therefore, infertility care providers must take this into consideration
when designing infertility education. According
to the opinion of the vast majority of both sexes,
an education program should include causes of
infertility and types of treatment associated with
diagnostic and laboratory procedures. This education should be conducted at the first visit in order
to be more effective in decreasing stress and encouraging cooperation during treatment. Hence,
less knowledge about all aspects of infertility, as
well as patients’ attitudes toward conditions of infertility education should be taken into account in
developing infertility education programs in referral infertility clinics. Very few studies have deter-
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mined whether public education about infertility is
warranted and ultimately effective in prevention. It
is recommended that the extent of people’s knowledge of infertility and attitudes about education on
infertility should be specified because this would
be useful for planning public education programs
related to the prevention of infertility, even for the
entire society.
The strength of this study was the collection of
data on infertile patients’ attitudes toward education on infertility, which thus far has not been considered. Study limitations included the reliance on
clients that presented to only one center - a referral clinic for infertility in Iran which limited the
generalizability of these findings. This study was
cross-sectional and therefore only suggested associations rather than causal relationships.

Conclusion
Most participants in this study have expressed
awareness of factors that affected pregnancy and
infertility treatment. It is imperative to educate
and empower infertile individuals seeking reproduction treatment in terms of infertility causes
and types of treatment, as well as diagnostic and
laboratory procedures in order for them to make
informed decisions about assisted reproductive
procedures.
Information gathered from this study could be
useful for public health educators, health care
providers in the clinic, and for government policy
makers in order to prepare educational services
and programs that meet patients’ needs It seems
necessary to provide effective public education on
infertility through multiple sources such as media,
schools, family, community, health care workers,
and the government.

Acknowledgements
This project was funded by Royan Institute.
There was no conflict of interest among the authors.

2.

3.
4.
5.

6.
7.

8.
9.

10.
11.
12.

13.

14.
15.
16.

17.

18.

References
1.

Schmidt L, Holstein BE, Boivin J, Sångren H, TjørnhøjThomsen T, Blaabjerg J, et al. Patients' attitudes to medical and psychosocial aspects of care in fertility clinics:
findings from the Copenhagen Multi-centre Psychosocial
Infertility (COMPI) Research Programme. Hum Reprod.

19.

2003; 18(3): 628-637.
Bennett LR, Wiweko B, Bell L, Shafira N, Pangestu M,
Adayana IB, et al. Reproductive knowledge and patient
education needs among Indonesian women infertility patients attending three fertility clinics. Patient Educ Couns.
2015; 98(3): 364-369.
Halman LJ, Abbey A, Andrews FM. Why are couples satisfied with infertility treatment? Fertil Steril. 1993; 59(5):
1046-1054.
Souter VL, Penney G, Hopton JL, Templeton AA. Patient
satisfaction with the management of infertility. Hum Reprod. 1998; 13(7): 1831-1836.
Mourad SM, Hermens RP, Cox-Witbraad T, Grol RP, Nelen WL, Kremer JA. Information provision in fertility care:
a call for improvement. Hum Reprod. 2009; 24(6): 14201426.
Kahlor L, Mackert M. Perceptions of infertility information
and support sources among female patients who access
the Internet. Fertil Steril. 2009; 91(1): 83-90.
Steiner AZ, Fritz M, Sites CK, Coutifaris C, Carr BR, Barnhart K. Resident experience on reproductive endocrinology and infertility rotations and perceived knowledge. Obstet Gynecol. 2011; 117(2 Pt 1): 324-330.
Swift BE, Liu KE. The effect of age, ethnicity, and level of
education on fertility awareness and duration of infertility.
J Obstet Gynaecol Can. 2014; 36(11): 990-996.
Kjellberg S, Sydsjo G, Glebe K, Sundelid M. Knowledge
of and attitudes towards infertility held by members of two
county councils in Sweden. Acta Obstet Gynecol Scand.
2000; 79(11): 1015-1020.
Heeren T, D'Agostino R. Robustness of the two independent samples t-test when applied to ordinal scaled data.
Stat Med. 1987; 6(1): 79-90.
Quach S, Librach C. Infertility knowledge and attitudes
in urban high school students. Fertil Steril. 2008; 90(6):
2099-2106.
Sadeu JC, Hughes CL, Agarwal S, Foster WG. Alcohol,
drugs, caffeine, tobacco, and environmental contaminant
exposure: reproductive health consequences and clinical
implications. Crit Rev Toxicol. 2010; 40(7): 633-652.
Foster WG, Neal MS, Han MS, Dominguez MM. Environmental contaminants and human infertility: hypothesis or
cause for concern? J Toxicol Environ Health B Crit Rev.
2008; 11(3-4): 162-176.
Bushnik T, Cook JL, Yuzpe AA, Tough S, Collins J. Estimating the prevalence of infertility in Canada. Hum Reprod. 2012; 27(3): 738-746.
Adamson GD, Baker VL. Subfertility: causes, treatment
and outcome. Best Pract Res Clin Obstet Gynaecol. 2003;
17(2): 169-185.
Tough S, Tofflemire K, Benzies K, Fraser-Lee N, Newburn-Cook C. Factors influencing childbearing decisions
and knowledge of perinatal risks among Canadian men
and women. Matern Child Health J. 2007; 11(2): 189-198.
Sabarre KA, Khan Z, Whitten AN, Remes O, Phillips KP.
A qualitative study of Ottawa university students' awareness, knowledge and perceptions of infertility, infertility
risk factors and assisted reproductive technologies (ART).
Reprod Health. 2013; 10: 41.
Dyer SJ, Abrahams N, Mokoena NE, van der Spuy ZM.
You are a man because you have children: experiences,
reproductive health knowledge and treatment-seeking
behaviour among men suffering from couple infertility in
South Africa. Hum Reprod. 2004; 19(4): 960-967.
Dyer SJ, Abrahams N, Hoffman M, van der Spuy ZM.
Infertility in South Africa: women's reproductive health
knowledge and treatment-seeking behaviour for involuntary childlessness. Hum Reprod. 2002; 17(6): 1657-1662.

Int J Fertil Steril, Vol 11, No 1, Apr-Jun 2017

26

Reproductive Education Needs of Infertile Clients

20. Bunting L, Tsibulsky I, Boivin J. Fertility knowledge and
beliefs about fertility treatment: findings from the International Fertility Decision-making Study. Hum Reprod. 2013;
28(2): 385-397.
21. Bunting L, Boivin J. Decision-making about seeking medical advice in an internet sample of women trying to get
pregnant. Hum Reprod. 2007; 22(6): 1662-1668.
22. Bunting L, Boivin J. Knowledge about infertility risk
factors, fertility myths and illusory benefits of healthy
habits in young people. Hum Reprod. 2008; 23(8):

Int J Fertil Steril, Vol 11, No 1, Apr-Jun 2017

27

1858-1864.
23. Abolfotouh MA, Alabdrabalnabi AA, Albacker RB, AlJughaiman UA, Hassan SN. Knowledge, attitude, and
practices of infertility among Saudi couples. Int J Gen
Med. 2013; 6: 563-573.
24. Ali S, Sophie R, Imam AM, Khan FI, Ali SF, Shaikh A, et
al. Knowledge, perceptions and myths regarding infertility among selected adult population in Pakistan: a crosssectional study. BMC Public Health. 2011; 11: 760.

