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Abstract 

Purpose: This study aims to elucidate the risk factors of infertility treatment-associated harassment (I-

harassment) among Japanese working women.  

Methods: The study participants were 1,103 female patients who enrolled in the Japan-Female 

Employment and Mental Health in artificial reproductive technology (J-FEMA) study. Of the 1,727 

female patients, 1,103 female patients were working during the initiation of infertility treatment and were 

still working during the survey. Risk factors for I-harassment were analyzed using a multivariable logistic 

regression model.  

Results: In this study, 82 female patients (7.4%) experienced I-harassment. The risk was significantly 

higher in those who had more In vitro fertilization (IVF) cycles than those who had fewer IVF cycles 

(OR, 1.06; 95% CI, 1.01–1.10). Similarly, those who disclosed their infertility treatment to their 

workplace were at significantly higher risk for I-harassment than those who did not (OR, 1.80; 95% CI, 

1.03–3.15).  

Conclusion: This study found that 7.4% of female patients experienced I-harassment after infertility 

treatment initiation. Those female patients who “experienced more IVF cycles,” and “disclosed their 

infertility treatment in their workplace” should be carefully followed up by healthcare professionals to 

prevent I-harassment. 
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Introduction 

In Japan, a remarkable decline to about half of the number of births in the last 50 years has been noted with 

1,934,239 babies born in 1970 compared with 840,835 babies in 2020 (Ministry of Health 2021a). While 

increasingly more women have been accessing higher education, their employment rates in their 20s and 

30s have increased over the past half-century, their age of first marriage and first childbirth has risen (first 

marriage; from 24.7 years old in 1970 to 29.4 years old in 2020, first childbirth; from 25.6 years old in 1970 

to 30.7 years old in 2020) (Cabinet Office 2018). In fact, the demographic with the most births has shifted 

from mothers in their 20s to mothers in their 30s (the number of births when the mother was in her 20s and 

30s changed from 1,464,418 and 358,394 in 1970, respectively, to 293,025 and 513,592 in 2019) (Cabinet 

Office 2018). The trend of increasing childbearing age has been observed in other developed countries as 

well (U.S.: from 24.9 years old in 2000, to 27.0 years old in 2019, France: from 28.0 years old in 2001 to 

28.8 years old in 2019, Germany: 28.7 years old in 2009 to 29.8 years old 2019) (Eurostat 2021; Mathews 

and Hamilton 2016; Ministry of Health 2021a; Martin 2021). However, Japan's out-of-wedlock birth rate 

was extremely low compared to other developed countries (Japan: 2.3% in 2019, U.S.: 40.0% in 2019, 

France: 61.0% in 2019, Germany: 33.3% in 2019) (Eurostat 2021; Ministry of Health 2021a; Martin 

2021). As a result of this trend toward late marriage and childbirth, the number of couples undergoing 

infertility treatments has increased (Ministry of Health 2017; Speroff 1994). Fertility peaks in a woman’s 

early 20s and declines at age 32, followed by a rapid decline in ovarian reserves between the ages of 35 and 

38 (Fritz and Jindal 2018). In the last decades, in vitro fertilization (IVF) has made remarkable progress 

(Ishihara et al. 2021). With social changes, changes in women’s fertility, and advances in IVF, it can be 

seen why the number of IVF cycles in Japan has gradually increased dramatically (Ishihara et al. 2021). 

Japan currently has the highest number of IVF cases worldwide with 454,893 cycles and 56,979 neonates—
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about one in 16.7 neonates born in 2018 was conceived via IVF (Adamson et al. 2020).  

It is estimated that approximately 80% of women (based on employment rates of women in their 

30s and 40s) are working at beginning the of infertility treatment in Japan; however, maintaining 

employment while undergoing infertility treatment can be challenging (Imai et al. 2020). Working women 

undergoing IVF often suffer from various clinical symptoms due to ovulation-inducing drugs (OID), 

psychological distress, economic burdens, and conflicts in overwork (e.g., harassment experience) 

(Aleyamma et al. 2011; Bouwmans et al. 2008; Massarotti et al. 2019; Nomura et al. 2019). Especially, 

infertility treatment-associated harassment (I-harassment) in employees has been focused on as an 

emerging issue in Japan.  

As for harassment in Japan, an ISSP survey in 2015 reported that, of 37 countries, Japan was the third 

country where harassment by superiors and colleagues was the most common in 2015 (Volk and Hadler 

2018). Japan's Ministry of Health, Labor and Welfare's 2020 Survey reported that Japanese employees felt 

harassed by power harassment (31.4%), and sexual harassment (10.2%) in their workforces (Ministry of 

Health 2021b). A higher percentage of female workers (12.8%) had experienced sexual harassment than 

males (7.9%), while Japanese men were more likely to have experienced power harassment (33.3%) than 

Japanese women (29.1%) (Ministry of Health 2021b). After the International Labour Organization (ILO) 

Violence and Harassment Convention 2019 (International Labour Office 2018), Japanese employers are 

obliged in 2020 to take necessary measures against harassment in the workplace, by the Act for Partial 

Revision of the Act on Advancement of Women in Employment and Other Related Act (Ministry of Health 

2019). I-harassment was added in this amendment, with the word "including negative words and actions 

against fertility treatment" (Ministry of Health 2019). 

To the best of our knowledge, there have been no epidemiological studies to date investigating I-
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harassment in the Japanese workforce. This study aims to elucidate the risk factors associated with the I-

harassment experience in the workplace of Japanese women. This study may help companies to establish 

and improve their work support systems for women. 

 

Subjects and Methods 

The Japan-Female Employment and Mental Health in artificial reproductive technology (J-FEMA) study 

is a cross-sectional, multicenter survey of female patients aged 22–54 years old who attended four fertility 

clinics in Japan, as previously published (Ikemoto et al. 2021; Imai et al. 2020). (1) Sugiyama Clinic 

Shinjuku in Tokyo (located on Honshu mainland, capital of Japan, with a population of 14 million 

residents); (2) Sugiyama Clinic Marunouchi in Tokyo; (3) Saint Mother Hospital Infertility Clinic in 

Fukuoka prefecture (located on Kyushu island, an urban-suburban area 650 miles southwest of Tokyo, with 

a population of 5 million residents) and (4) Takasaki ART Clinic in Gunma prefecture (located on Honshu 

mainland, a suburban-rural area 76 miles north of Tokyo, with a population of 2 million residents). In total, 

1,727 female patients participated in the J-FEMA study between August and December 2018.  

As illustrated in Figure 1, the subjects for this study were the 1,103 female patients who were working 

during infertility treatment initiation and were still working during the survey. These criteria meant that the 

study population did not include female patients who were not working at the infertility treatment initiation, 

female patients who were not working at the time of the survey, and female patients who came to the fertility 

clinic for the first time. The study protocol was reviewed and approved by the Ethics Review Committee 

of Juntendo University Faculty of Medicine (no. 18-008, Tokyo, Japan). 
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Questionnaires and Variables 

The present study developed an anonymous self-administered questionnaire including age, educational 

background, region, infertility treatment (duration of infertility and IVF experience); and work conditions 

such as workplace size (<50 and ≥50 employees), employment type (permanent worker, nonpermanent 

worker, and self-employed worker), I-harassment after infertility treatment initiation (yes or no), and 

disclosure of infertility treatment to the workplace (yes or no). Variables were classified into the following 

categories: educational background (a university degree or more advanced [higher educational background] 

versus other [lower educational background]) and region (living outside the 23 wards of Tokyo [rural] 

versus living in the 23 wards of Tokyo [urban], the regions were categorized by their answers to questions 

about where they live). 

 

Statistical Analyses 

Mann-Whitney U-test was used to determine the patient's age, duration of infertility, IVF cycles, and 

Pearson's chi-square test was used to determine the patient's educational background, region, size of a 

workplace at the start of infertility treatment, employment status, and disclosure of infertility treatment to 

the workplace at the start of infertility treatment association between potential risk factors and I-harassment 

was described. A total of 126 of the 1,103 female patients (11.4%) included missing values in their answers. 

We used multiple imputation to create and analyze 20 multiply imputed datasets. Incomplete variables were 

imputed under fully conditional specification, using the default settings of the SPSS Missing Values. In the 

imputation process, the following covariates were used to create 20 complete data sets: age, educational 

background, region, duration of infertility, IVF cycles, work conditions such as workplace size, 

employment status, I-harassment after infertility treatment initiation, and disclosure of infertility treatment 
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to the workplace. We also performed the analysis on the subset of complete cases. 

Multivariable logistic regression analysis was conducted to calculate the odds ratio (OR) of I-harassment 

experience after adjustment for patient age, educational background, region, infertility duration, IVF cycles, 

workplace size at the initiation of infertility treatment, employment type, and disclosure of infertility 

treatment to the workplace at the initiation of infertility treatment. All statistical analyses were conducted 

using IBM SPSS for Windows (version 25.0; IBM Corp, Armonk, NY, USA). All probability values for 

statistical tests were two-tailed, and p < 0.05 values were regarded as statistically significant.  

 

Results 

The mean and standard deviation (SD) of age at study, age at marriage, and age at infertility treatment 

initiation was 37.4 (4.7), 32.1 (4.9), and 36.8 (4.3) years, respectively. The mean (SD) of infertility duration 

was 3.1 (2.6) years. Table 1 described the demographic characteristics of the study population according to 

patient I-harassment experience status. There was a total of 82 female patients (7.4%) who experienced I-

harassment after infertility treatment initiation. I-harassment among female patients undergoing infertility 

treatment differed greatly depending on the duration of infertility (p = 0.03) and disclosure of infertility 

treatment to the workplace (p = 0.02). 
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Table 1. I-Harassment rates after infertility treatment in those who were working during infertility 

treatment initiation 

 

Variables  I-Harassment experience I-Harassment 

rate (%) 

 

Categories Total Yes No p value 

N 1,103 82 1021 7.4%  

Age (years) (min-max) 1,094 37 (26–48) 38 (23–51)  0.58d 

missing values 9     

Educational backgrounda      

Higher 595 44 551 7.4% 0.96e 

Lower 508 38 470 7.5%  

missing values 0     

Regionb      

Urban 406 32 374 7.9% 0.67e 

Rural 697 50 647 7.2%  

missing values 0     

Duration of infertility (years) (min-max) 1060 3 (0–15) 2 (0–25)  0.03d 

missing values 43     

IVF cycles (cycles) (min-max) 1,103 2 (0–20) 1 (0–60)  0.14d 

missing values 0     

Workplace size at the initiation of 

infertility treatment (employees) 

     

≥50 580 47 533 8.1% 0.37e 

<50 523 35 488 6.7%  

missing values 0     

Employment type at the initiation of 

infertility treatment 

     

Permanent workerc 723 53 670 7.3% 0.93e 

Nonpermanent workerc 283 21 262 7.4%  

Self-employedc 70 6 64 8.6%  

missing values 27     

Disclosure of fertility treatment to the 

workplace 

     

No 401 20 381 4.9% 0.03e 

Yes 647 55 592 8.5%  

missing values 55     

＊ Age, Duration of infertility, and IVF cycles: Indicated by median (min-max) 
aEducational background: university and graduate school (higher educational background); junior high school, high school, and junior 

college/technical school/university dropout (lower educational background), bRegion: Living outside the 23 wards of rural Tokyo versus 
living in the 23 wards of urban Tokyo, cA permanent worker is defined as having no fixed end date of employment; a nonpermanent 

worker is defined as being a contract and part-time worker; self-employed, dMann–Whitney U-test, ePearson χ2 test 
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Table 2 presents the results of the multivariable analysis of risk factors for I-harassment experience 

after infertility treatment initiation after the multiple imputation. The multivariable-adjusted OR and 95% 

confidence intervals (CI) were calculated. It was found that the risk of experiencing I-harassment was 

significantly higher with more IVF cycles (OR, 1.06; 95% CI, 1.01–1.10). Similarly, those who disclosed 

their infertility treatment to their workplace were at significantly higher risk for I-harassment than those 

who did not (OR, 1.80; 95% CI, 1.03–3.15). 

Table 3 presents the results of the multivariable analysis of risk factors for I-harassment experience 

after infertility treatment initiation in the complete case analysis. The multivariable-adjusted OR and 95% 

confidence intervals (CI) were calculated. It was found that the risk of experiencing I-harassment was 

significantly lower for older ages (OR, 0.94; 95% CI, 0.89–1.00) and the risk was significantly higher with 

more IVF cycles (OR, 1.06; 95% CI, 1.01–1.11). Similarly, those who disclosed their infertility treatment 

to their workplace were at significantly higher risk for I-harassment than those who did not (OR, 1.79; 95% 

CI, 1.01–3.19). 
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Table 2. Associations with I-harassment experience after infertility treatment for those working  

during infertility treatment initiation (multiple imputation) 

 

Variables   

Categories Multivariable ORd (95% CIe) p value 

N = 1,103   

   

Age (years) 0.96 (0.91–1.01) 0.14 

Educational backgrounda   

Higher 1.00   

Lower 0.93 (0.57–1.53) 0.77 

Regionb   

Urban 1.00  

Rural 0.80 (0.49–1.31) 0.38 

Duration of infertility (years) 1.06 (0.98–1.16) 0.16 

IVF cycles (cycles) 1.06 (1.01–1.10) 0.02 

Workplace size at the initiation of infertility 

treatment (employees) 

  

≥50 1.00  

<50 0.74 (0.45–1.23) 0.25 

Employment type at the initiation of 

infertility treatment 

  

Permanent workerc 1.00   

Nonpermanent workerc 1.07 (0.61–1.86) 0.81 

Self-employedc 1.36 (0.50–3.68) 0.55 

Disclosure of fertility treatment to the 

workplace 

  

No 1.00  

Yes 1.80 (1.03–3.15) 0.04 
aEducational background: university and graduate school as higher educational background; junior high school, high school, and junior 

college/technical school/university dropout as lower educational background 
bRegion: Living outside the 23 wards of rural Tokyo versus living in the 23 wards of urban Tokyo 
cA permanent worker is defined as having no fixed end date of employment; a nonpermanent worker is defined as being a contract and 
part-time worker; self-employed 
dOdds ratio; each OR was adjusted for all other variables in the table 
eConfidence interval 
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Table 3. Associations with I-harassment experience after infertility treatment for those working  

during infertility treatment initiation (complete case analysis) 

 

Variables   

Categories Multivariable ORd (95% CIe) p value 

N = 977   

   

Age (years) 0.94 (0.89–1.00) 0.04 

Educational backgrounda   

Higher 1.00   

Lower 0.90 (0.52–1.54) 0.69 

Regionb   

Urban 1.00  

Rural 0.65 (0.38–1.12) 0.12 

Duration of infertility (years) 1.09 (0.99–1.19) 0.07 

IVF cycles (cycles) 1.06 (1.01–1.11) 0.02 

Workplace size at the initiation of infertility 

treatment (employees) 

  

≥50 1.00  

<50 0.89 (0.52–1.53) 0.67 

Employment type at the initiation of 

infertility treatment 

  

Permanent workerc 1.00   

Nonpermanent workerc 0.99 (0.54–1.79) 0.97 

Self-employedc 0.66 (0.17–2.48) 0.53 

Disclosure of fertility treatment to the 

workplace 

  

No 1.00  

Yes 1.79 (1.01–3.19) 0.05 
aEducational background: university and graduate school as higher educational background; junior high school, high school, and junior 
college/technical school/university dropout as lower educational background 
bRegion: Living outside the 23 wards of rural Tokyo versus living in the 23 wards of urban Tokyo 
cA permanent worker is defined as having no fixed end date of employment; a nonpermanent worker is defined as being a contract and 
part-time worker; self-employed 
dOdds ratio; each OR was adjusted for all other variables in the table 
eConfidence interval 
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Discussion 

As far as we know, this study seems to be the first large-scale study in Asia to investigate the risk of I-

harassment in working women during infertility treatment initiation. The present study revealed that two 

factors were significantly associated with the experience of I-harassment: a higher number of IVF cycles 

and disclosing to the workplace that one is undergoing infertility treatment. The present study revealed that 

82 female patients (7.4%) experienced I-harassment after infertility treatment initiation. This result was 

lower among working Japanese women than power harassment (29.1%), and sexual harassment (12.8%) in 

Japan's Ministry of Health, Labor and Welfare's 2020 Survey (Ministry of Health 2021b). To our 

knowledge, there was no study investigating I-harassment except this study. 

This study showed that “Undergoing more IVF cycles” was statistically significant for I-harassment 

experience. Firstly, the association between the number of IVF cycles and I-harassment can be explained 

by the high number of treatment-associated sick leave. IVF requires frequent outpatient visits for clinical 

examinations (blood hormone test, transvaginal ultrasonography, etc.) and numerous procedures (OID, 

oocyte retrieval, etc.) (Ikemoto et al. 2021; Massarotti et al. 2019). The standard number of IVF visits in 

Japan varies from person to person, but it is estimated to be 4–10 (1–3h of treatment per visit) and 1–2 

(half- to full-day treatment) days (Ministry of Health 2020). A previous study has shown that women in the 

UK took 8.74 days off work during an infertility treatment cycle (Payne et al. 2019). Thus, absenteeism due 

to IVF may lead to social alienation in the workplace, contradicting expectations regarding workplace 

presence (Nielsen et al. 2019). They are likely to be negatively evaluated by the group and subjected to 

harassment and exclusion (Pickett and Brewer 2005). Second, this can be explained by the physical burden 

associated with IVF causing presenteeism. The severity of treatment symptoms peaked at the time of egg 

retrieval, with prominent symptoms (e.g., abdominal distension, abdominal pain and cramps, and fatigue) 
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(Suthersan et al. 2011). Previous studies have shown that infertility treatments, pain, and fatigue are 

associated with presenteeism (Aboagye et al. 2019; Lee et al. 2021). As presenteeism is significantly 

correlated with poor job performance (Aboagye et al. 2019), these women may be considered hostile by 

the group, and their status in the group may be questioned (Steffens et al. 2017). Women undergoing IVF 

might be more likely to experience harassment (Conway et al. 2016). 

Regarding disclosing to the workplace that one is undergoing infertility treatment, the association 

between disclosure and I-harassment can be explained by the influence of stigma. One of the major 

problems with infertility is stigma, which is the result of attitudes and prejudices in society (Çapık et al. 

2019). Fu et al, reported that 69.2% of infertile women in China felt stigmatized (Fu et al. 2015), as reported 

elsewhere (Donkor and Sandall 2007; Missmer et al. 2011). Bos et al, referred to the stigma and disclosure 

dilemma as discussed (Bos et al. 2009). This means that disclosure might lead to stigmatization and a 

negative impact on psychological well-being (Verhaeghe et al. 2008). One way to solve this dilemma is for 

people in the workplace to acquire the right knowledge and build a support system for infertility patients. 

Particularly, knowledge about reproductive health in Japan was much lower than that in other developed 

countries (Bunting et al. 2013; Maeda et al. 2015). In order to eradicate I-harassment in the workplace, it 

might be necessary to actively provide fertility education in schools and workplaces and increase the 

support system for infertility patients in the workplace (for example, infertility treatment leave, flextime 

system, etc.). 

In this study, we found the significant association between age and I-harassment in the complete case 

analysis but did not find it after the multiple imputation. This discrepancy can be explained by the reported 

tendency for bias to occur when the percentage of missing values exceeds 10% (Bennett 2001) and of the 

1,103 female patients in the study, 126 female patients (11.4%) had missing values in their responses. 
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Additionally, we conducted the sensitivity analysis and found that the mean age was older in female patients 

with missing values of infertility duration (39.3 years old) than those with observed values (37.3 years old), 

and the I-harassment rates were higher in female patients with missing values of infertility duration (9.3%) 

than those with observed values (7.4%). Thus, the association between age and I-harassment was weakened 

by the imputation of missing data of infertility duration. Although the significant association between age 

and I-harassment was not observed in this study, age may be an important factor. Several previous studies 

have suggested that worker age may be significantly associated with sexual harassment (Jackson and 

Newman 2004; McGinley et al. 2011), and pregnancy discrimination (Ministry of Health 2021b). Further 

studies are needed to elucidate whether the younger age is a risk factor for I-harassment among female 

patients who are working during infertility treatment. 

 

Strengths and Limitations 

The strength of this study investigating factors of I-harassment was its comprehensive survey design that 

was widely conducted on female patients attending fertility clinics in Japan. The large sample size allowed 

us to robustly examine the associations of infertility- and work-related factors concerning I-harassment 

experience after adjustment for multiple clinically and socially relevant confounders. However, this study 

has several limitations that warrant discussion. Firstly, it is susceptible to information bias; the possibility 

that female patients may misunderstand the meaning of the questions or may not remember the answers 

cannot be completely ruled out. Secondly, while reasons for I-harassment are likely complex and 

multifactorial and not solely due to infertility treatment, the possibility of other confounding factors (e.g., 

percentage of women in the workplace, tenure) affecting I-harassment cannot be ruled out. For future 

studies, more structured questions using other tools, such as dynamic-response surveys, may further clarify 



16 

these essential questions. 

 

Conclusion 

In conclusion, 7.4% of female patients experienced I-harassment after infertility treatment initiation. Risk 

factors related to “experienced more IVF cycles,” and “disclosed their infertility treatment in their 

workplace” were identified as significantly associated with the experience of I-harassment. It might be 

necessary for companies and occupational health professionals to actively provide fertility education in 

schools and workplaces and establish a support system in the workplace for infertility patients to eradicate 

I-harassment. 
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Figure 1. Flowchart of study population included in the analysis (n = 1,103) 

 

450 female patients were excluded 

419 female patients were not working during infertility treatment initiation 

31 female patients did not respond to the question 

1,727 female patients participated in the J-FEMA study 

1,187 female patients were working during fertility treatment 

initiation and were still working during the time of the survey 

90 patients were excluded 

48 female patients were not working during the survey 

42 female patients did not respond to this question 

1,103 female patients were included in the analysis 

56 female patients who did not respond to “Have you experienced any 

harassment since you started infertility treatment?” were excluded 

28 female patients were excluded 

14 female patients visited the infertility clinic for the first time 

14 female patients did not respond to the question 


