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Abstract

:

The aim of this study was to assess the quality of life (QoL) of infertility treated women as it can affect the effectiveness of therapy. This cross-sectional study was conducted with Abbreviated World Health Organization Quality of Life questionnaire (WHOQOL-BREF), Fertility Quality of Life tool (FertiQoL) and an author’s questionnaire. The study included 1200 women treated for infertility without the use of assisted reproductive technology (non-ART), intrauterine insemination (IUI), or in vitro fertilization (IVF). The control group was 100 healthy women who had children. The time to conceive did not significantly differ between study groups and was 3.1–3.6 years, on average. The quality of life in the WHOQOL-BREF questionnaire data significantly differed between study groups and the control (physical domain p < 0.001, psychological p = 0.009; social p = 0.004; environmental p < 0.001). A significant effect was found in 4 FertiQoL subscales: emotional, biological, partnership, and attitude towards treatment; depending on the method of treatment. Women who received non-ART treatment evaluated their QoL in significantly more negative terms in these 4 subscales, compared to those treated with IVF. The quality of life depends on reproductive problems, methods of infertility treatment, age, place of residence, and education level. Prolongation of the duration of treatment unfavourably affects the quality of life. The quality of life of women undergoing infertility treatment differs according to the mode of work and having children from a previous relationship.
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1. Introduction


Today, nearly every fifth couple at reproductive age experiences problems with having children, and the World Health Organization considers infertility as a social disability [1]. From the social perspective, being childless is the reason for considering a marriage as dysfunctional. In every society there is an axiological-normative system according to which its members should act. From a sociological point of view, childlessness is treated in society as a deviation, a deviation from the norm or a stigma. The knowledge of norms and stereotypes influences the fact that infertility is negatively assessed by the spouses themselves, even when they have not experienced, and do not directly experience, labelling and social reaction. The stigmatization of infertility occurs not only through the social evaluation it is subjected to, but also through the pressure to become parents to which the spouses are directly subjected by their immediate environment: relatives, friends, and acquaintances [2]. When a long-lasting treatment is unsuccessful, there appears to be frustration of a social, psychological, and existential character [3]. This fact causes deterioration of the quality of life of patients with reproductive problems. Social frustration results from an inability to fulfil the social role of rearing children. Persons with reproductive problems are under severe pressure from society and are often exposed to ridicule and criticism of the environment. Most often, the disapproval is directed towards the woman. Fear of criticism is especially pronounced in persons with a neurotic need for acceptance. Therefore, in childless women a tendency may be observed towards withdrawal and avoidance of social contacts [4].



Psychological frustration is highly related with social frustration. Self-image and self-esteem are among the most important mechanisms regulating personality. With prolonged treatment and a lack of self-confidence there occurs an intensification of excitability, anxiety, and even depressive reactions. Not having a baby feels like another frustration due to an unsatisfied need for love [3,5,6,7].



Existential frustration is the third type of frustration to which childless persons are exposed. The essential driving forces behind human activities include the need for meaning and purpose in life to strive for. Many people complain of emptiness and lack of meaning in their lives. Women, more often than men, focus on family matters and in these matters, they see the meaning of life [6].



Couples diagnosed with infertility are initially recommended for hormone tests, assessment of ovulation, assessment of the patency of the fallopian tubes, and evaluation of the semen of the male partner. Based on the results of these examinations, the physician chooses the method of infertility treatment. Sometimes this is stimulation of ovulation, intrauterine inseminations, or in vitro fertilization.



During infertility treatment, apart from biological assessment of a patient’s condition, their emotional experiences, general wellbeing, and possibilities of functioning in daily life are also evaluated. According to some reports, the emotional status exerts an effect on the chance of becoming pregnant. Considering the occurrence of interdependencies between physical, emotional, and social functioning of patients, and the degree of intensity of somatic complaints, an assessment of the quality of life is an important element of patient management. Standardized quality of life questionnaires enable the obtaining of reliable and comparable results of the assessment of the quality of life. Specific questionnaires are designed for the measurement of the quality of life of patients with a particular illness, and in the case of infertility the dedicated questionnaire is the FertiQoL [8].



The aim of the presented study was a comparison of the quality of life of women treated due to infertility with various methods, and an analysis of socio-demographic and health conditioning of the occurring differences, in order to better understand which women would need more intensive emotional and psychological support.




2. Materials and Methods


2.1. Study Groups


The study was conducted during the period from January 2017 to June 2018, at the OVUM Medical Centre and in the OVEA Obstetric—Gynaecological Office, both in Lublin, Poland.



Consent for the study was obtained from the Bioethical Committee at the Medical University in Lublin, No. KE-0254/306/2016.



The process of recruiting the study participants, both for the study group and for the control group, was carried out by directly asking all patients in the above-mentioned facilities. The study was voluntary and anonymous. Consent for participation in the study was obtained after explaining its goal and course.



The study group consisted of women who applied for treatment, or those who were already treated due to infertility. The criterion for inclusion into the study group was the diagnosis of infertility according to the WHO classification [9], which is the failure to achieve pregnancy after at least 1 year of regular unprotected intercourse. Women who reported due to both primary and secondary infertility were qualified. Additionally, male infertility was not a disqualifying factor. The participants had to be of reproductive age. Women who participated in the study were first treated using intrauterine insemination (IUI) or in vitro fertilization (IVF), without the use of assisted reproductive technology (non-ART), and the control group was with confirmed fertility. In each case, the survey was carried out 24–35 h after pharmacological induction of ovulation, whereas in the control group, it was carried out during ovulation confirmed using the urine ovulation tests. We did not analyse whether the women conceived as a result of the treatment. All data were collected using the surveys.



The control group were women who reported to check-up visits to the gynaecological consultation room. The interview method was used. It was necessary for the woman to provide information about previous pregnancy: at least one childbirth within 2–4 years prior to the study was the condition for inclusion into the study. The criterion of a minimum of 2 years after pregnancy was established, because of the need to exclude the likely effect of increased prolactin levels during breastfeeding on fertility disorders. The criterion of 4 years was adopted because it is the time during which the ovarian reserve should not be significantly reduced; therefore, it could not have a potential impact on female fertility. In addition, the time to become pregnant could not exceed 1 year. The pregnancy had to be the result of natural conception, could not be achieved by Assisted Reproductive Techniques (ART), nor could it be the result of any form of fertility treatment.



The study was carried out by the method of a diagnostic survey, using an author-constructed questionnaire, the Abbreviated World Health Organization Quality of Life questionnaire (WHOQOL-BREF) [10], and the Polish version of the Fertility Quality of Life tool (FertiQoL) [11].



The author-constructed questionnaire contained items concerning socio-demographic data, such as age, place of residence, level of education, having children, mode and type of employment, monthly net income per one person in a household, as well as time to become pregnant, and weight and height in order to calculate the body mass index. The primary version of the questionnaire was applied in a pilot study which included a sample of 30 respondents. Using the information from the pilot study and the respondents’ comments, some questions were modified, others were removed, and few new questions were added, and also the set of multiple-choice answers was supplemented.




2.2. Abbreviated World Health Organization Quality of Life Questionnaire (WHOQOL-BREF)


The WHOQOL-BREF questionnaire [10] contains 26 items. First two questions are of general nature. Question 1 measures overall perception of the quality of life, question 2 measures overall perception of health. The remaining items concern four domains: physical health, psychological health, social relationships, and environment. The replies to each question are provided according to the 5-point scale, from 1 to 5 scores. The scoring of the questions has a positive direction, i.e., the higher the number of scores, the higher the quality of life, except for questions: 3, 4, and 26, the higher values of which evidence lower quality of life. Therefore, scores of these items are then reversed into positive scores. The scoring for domains is established by calculating a mean score for questions belonging to a given domain. Then the result for each domain is multiplied by 4, which makes them comparable with the results obtained using the WHOQOL-100 questionnaire. Raw results may be converted into transformed scores within the range from 4–20 or 0–100. The Cronbach’s alpha coefficient for the Polish version of the WHOQOL-BREF questionnaire is equal 0.80 for the physical subscale, 0.78 for the psychological subscale, 0.63 for the social subscale, and 0.78 for the environmental subscale. The Cronbach’s alpha coefficient for the whole WHOQOL-BREF questionnaire is 0.92 for the healthy, and 0.95 for ill persons, which provides high reliability of the research instrument applied.




2.3. Fertility Quality of Life Tool (FertiQoL)


The FertiQoL tool [8] is used to investigate the effect of fertility problems on the quality of life, as well as an approach to treatment and its effect on the quality of life of patients treated due to infertility.



This questionnaire contains 36 closed questions. The first two questions, marked with letters A and B, concern the general state of health and satisfaction with the quality of life, and are considered neither in the total scoring nor in any of the subscales.



Replies to each question are scored according to the 5-point scale, from 1 to 5 scores. Scoring of the majority of questions has a positive direction, i.e., the higher the number of scores, the higher the quality of life, except for the questions: Q4, 11, 15, 21, 14, and T2 and T5, which have a negative direction, i.e., their higher values evidence a lower quality of life. Therefore, their scores should be reversed.



The first and main part of the questionnaire consists of 4 core subscales: emotional, relational, mind/body, and social. Questions Q4, 7, 8, 9, 16, and 23 concern the emotional sphere and show the effect of negative emotions on the quality of life (jealousy, regret, sadness, and depression). Items Q1, 2, 3, 12, 18, and 24 pertain to the mind/body sphere and demonstrate the effect of fertility disorders on physical and cognitive health, as well as behaviour. Questions Q6, 11, 15, 19, 20, and 21 concern the relational sphere and show the effect of fertility disorders on marriage and partnership. Items Q5, 10, 13, 14, 17, and 22 concern the social sphere and demonstrate how social relations have been affected by problems related with fertility.



The second part of the FertiQoL questionnaire concerns treatment and consists of two subscales: treatment environment, and treatment tolerability. Items T2, T5, T7, T8, T9, and T10 are questions from the subscale treatment environment, which demonstrate what the quality and availability of treatment is and their effect on the quality of life. Items T1, T3, T4, and T6 are questions from the subscale treatment tolerability, which show to what extent medical services provided for infertile patients affect the quality of life of these patients.



Based on the results from six subscales of the questionnaire, three joint results are calculated: assessment of the quality of life (the first—core part of the questionnaire), assessment of treatment (the second part of the questionnaire), and total assessment of the quality of life and treatment.



The results for the subscales are calculated as follows: raw scores are calculated by summing all items that belong to the subscale or total scale. Subsequently, to compute scaled scores the raw score is multiplied by 25/k, where k is the number of items in each subscale. The scaled scores are obtained within the range from 0 to 100. The higher the result in the subscales and total score, the better is the quality of life.




2.4. Statistical Methods


Statistical analyses were conducted using SPSS software. Minimum and maximum values mean (M) and standard deviation (SD) were estimated for continuous variables, as well as absolute numbers (n) and percentages (%) of the occurrence of items for categorical variables. The following statistical tests were used:




	
Pearson’s chi-square test to compare the categorical variables between study groups;



	
F test for analysis of variance to compare continuous variables between study groups and the least significant difference test was used as post hoc test.








Multiple regression was used to correlate total score of FertiQoL with characteristics in three study groups according to infertility treatment method.



The significance level was assumed to be 0.05.





3. Results


3.1. Respondents’ Characteristics


Since the recruitment process was through convenience sampling and participation was voluntary, all women who were willing to participate were included in the study. We have lost 23 out of 1223 questionnaires due to incomplete data (3 lost in non-ART, 9 lost in IUI, and 11 lost in the IVF group).



The study included 1200 women who were treated due to infertility with various methods:




	
400 women were treated without the use of assisted reproductive technology techniques (non-ART),



	
400 were treated using the intrauterine insemination method (IUI),



	
400 women were treated with the use of in vitro fertilization (IVF).








The control group were 100 women with confirmed fertility, i.e., who had children (2–4 years after childbirth).



The mean age of the examined women who had children was 33.7 years, similar to those treated using IVF (mean age 33.2), whereas infertile women treated without the use of assisted reproductive technology techniques (non-ART) and those treated using IUI were one year younger, on average. The largest number of respondents from all groups were urban inhabitants, had a higher level of education, normal body weight, and had non-manual and permanent employment. As many as 78% of the women who received non-ART treatment, 86% of those treated using IUI, and 87% using IVF had no children. Time to become pregnant ranged from 1 to 10 years, approximately 3.5 years, on average (Table 1).




3.2. Comparison of the Quality of Life (WHOQOL-BREF) between Respondents with Infertility and Those Who Had Children


The highest percentage of women from the group with confirmed fertility evaluated their quality of life as good or very good (92%), whereas women in the group treated due to infertility significantly less commonly assessed their overall quality of life as good (72.5% of those who received non-ART treatment, 75.5% IUI, and 74.5% IVF), while more frequently as neither poor nor good (p < 0.001), (Figure 1a).



Similar regularities concerned overall satisfaction with health (p < 0.001), (Figure 1b).



Women in all the examined groups evaluated their physical health lower than other domains, and slightly better assessed their psychological health, whereas they provided the highest evaluations concerning social relations and environment (Table 2). Women treated for infertility evaluated their psychological health and social relationships significantly lower than those from the control group (p < 0.05). Physical health and environment were assessed significantly lower by women treated with IUI or IVF than by women from the control group (p < 0.05). However, no significant differences in physical health and environment were found between women treated with non-ART and the control group (p = 0.636 and p = 0.293, respectively).




3.3. Quality of Life According to the FertiQoL versus Method of Infertility Treatment


Self-assessment of the state of health by the women in the study significantly differed between the 3 groups of infertility treatment: non-ART, IUI, and IVF (p = 0.012). Women treated with IUI evaluated their health significantly better than those who received non-ART treatment or IVF (p = 0.012), (Figure 2a). In turn, the assessments of satisfaction with the quality of life did not significantly differ between women who received non-ART treatment, IUI, or IVF (p = 0.556), (Figure 2b).



The three methods of infertility treatment exerted a significant effect on the overall quality of life and health. Total FertiQoL scores ranged from 64.3, on average, in women who received non-ART treatment, followed by 65.2 in those treated using IUI, and 66 in women treated using IVF (Table 3). Women from all groups evaluated treatment more positively than Core FertiQoL. The emotional domain was evaluated the lowest by the IUI group, and most positively by the IVF group, with the non-ART group in between (p = 0.001). Relational domain was assessed more positively by the IUI group, compared to the non-ART and IVF groups (p = 0.022).




3.4. Correlations between Quality of Life According to FertiQoL and Characteristics of the Study Groups


According to the FertiQoL, the quality of life was significantly lower among better educated women and those who tried to become pregnant for a longer time using all 3 analysed methods (Table 4). A positive correlation was observed between age and assessment of the quality of life in the group of women who received non-ART or IVF treatment. The evaluations of the quality of life provided by women treated using IUI and IVF were significantly lower among women living in rural areas, than among urban women, and lower among women who received non-ART treatment with a higher BMI.



Evaluations of the quality of life were significantly correlated with the level of education of women who received non-ART treatment or treated with IUI, whereas no significant correlation was observed in women treated with IVF. The lowest quality of life was found in women who received non-ART treatment or IVF, those working in shifts or not in normalized employment compared to permanent employment. No correlations were observed in the quality of life with having children, mode of employment, and income per capita in women treated using the 3 analysed methods.





4. Discussion


FertiQoL is an international questionnaire constructed specially for the measurement of the quality of life of patients treated due to infertility. This survey was validated for many countries worldwide, which allowed the comparison of results obtained by other researchers with our results. A study concerning Europe, conducted in Germany, by Sexty et al. [12] showed considerably higher results in all categories of the FertiQoL in Germany in comparison to our results in a Polish population. In another study carried out in Germany by Herrmann et al. using the WHOQOL [13], the researchers obtained a higher result in physical and environmental domains, whereas the results obtained in psychological and social domains were on a similar level. A lower assessment of the quality of life in our study may result from the fact that in the Lublin Province, where the study was carried out, the economic conditions of daily life are worse, compared to western Poland and West European countries. Moreover, it is worth mentioning that in Germany the state contributes to the costs of infertility treatment. However, in Poland the costs are mostly, or entirely, borne by the couple undertaking the treatment. Pastoralist programs over the past years have offered marginal financial support only for diagnostics of selected couples. This may explain the lower social and physical scores for Polish women, as they have to ensure solvency with a considerable burden of costs of infertility treatment. The results of a study conducted in the Netherlands by Aarts et al. [14] using FertiQoL clearly demonstrated that the results of the FertiQoL obtained in Polish patients were evidently lower concerning overall, biological, and social subscales, while with respect to the relation and emotional subscales they were close to the results obtained in the Dutch study. The Netherlands is a predominantly secular country. In Poland, the dominant Catholic faith does not recognize assisted reproduction methods, such as IVF, which may increase feelings of social stigma among couples undertaking this type of treatment [15].



However, the results obtained in the presented study are on a higher level for women treated for infertility, compared to a similar group of women treated due to polycystic ovary syndrome (PCOS) in the study by Rzońca et al. carried out in the same province [16]. Women with PCOS are characterized by a lower level of acceptance of the disease, which may exert an effect on the result obtained by them using the WHOQOL [17]. Moreover, the results of the quality of life of women with endometriosis show even lower QoL indicators, compared to those with PCOS examined in the same area of Poland [18], which indicates, that women undertaking infertility treatment are in a better self-reported state than women treated with other gynaecological conditions.



An Asian study conducted by Hsu et al. [19] in the Taiwanese population demonstrated that in the biological, partnership, and treatment categories the results obtained in Taiwan were clearly lower than those obtained in Poland, while the results pertaining to the social and emotional categories were similar in both populations. In a study by Hee-Jun et al. [20] carried out in Korea, the researchers also obtained lower results in all categories of the FertiQoL, compared to the results obtained in our study. Maroufizadeh et al. [21] examined the population of Iranian patients and obtained results which differed from our results exclusively in the subscale treatment and were clearly lower. Undoubtedly, the cause of these differences may be culturally conditioned in association with the practiced religion and the resulting role of a woman, financial issues, and problems with availability of treatment. In an original study by Boivin et al. [8] conducted in the USA, Australia, Canada, and the United Kingdom, the results obtained in all FertiQoL categories compared were lower than those obtained in the presented study. The differences observed between individual reports may have multifactorial conditioning. Mainly, it is likely that the passage of time since 2011 and improved living conditions could affect the overall QoL scores. Improved availability and effectiveness of infertility treatment, in addition to public awareness, may explain the better results in all categories.



In the present study we tried to evaluate which factors may have potential influence on QoL in Polish women undergoing different forms of treatment. As the results show, the age of a woman seems to be an important factor. In their study, Aarts et al. [14] obtained a positive correlation between age and an overall result of the FertiQoL. The respondents’ age showed a positive relationship also in the biological, emotional, and social subscales. Sexty et al. [12] also obtained a positive relationship between the age of the examined women and the emotional and biological subscales. In the presented study, the evaluations of the quality of life positively correlated with the age of women who received non-ART treatment and those undergoing IVF, which seems to be consistent with the abovementioned results. It may be presumed that the issues related with age, education, and the type of occupation performed may be translated into financial situation and, therefore, may shape the quality of life.



However, in the study of Iranian women, Maroufizadeh et al. obtained different results and did not observe a straightforward relationship between age and any of the FertiQoL subscales for women undergoing IVF [21]. Their results showed a positive effect on the emotional and mind/body subscale score, whereas it had a negative effect on the relational subscale. In the present study we did not undertake as detailed analysis, which may be considered as a study limitation and potentially be in line with the results obtained. Probably, after an extended analysis, we could indicate the reason why age did not prove to be a protective factor among the IUI women while it was protective for IVF and non-ART treatment.



A study by Keramat et al. [22] conducted among Iranian patients showed a relationship and better results in the emotional subscale of the FertiQoL in respondents who were occupationally active, and did not have any history of previous infertility treatment; in the biological subscale higher results were obtained by patients with higher education, were occupationally active, and without history of previous treatment; in the partnership subscale higher results were obtained by patients who had better socio-economic status and possessed a smaller number of children; whereas no relationships were observed in the social subscale. In turn, in our study, the evaluations of the quality of life and treatment positively correlated with patients’ age (except IUI) and were also significantly lower in women living in rural areas, compared to urban inhabitants in the non-ART and IVF groups, and close to a significant difference for the IUI group. In addition, the evaluations of the quality of life positively correlated in all groups with the level of education of the examined women, while the assessment of treatment did not show such a relationship, as is also seen in Aarts et al. research [14]. The results obtained in this respect may be, in all issues, associated with the economic status, which is higher in urban than rural areas, and among older, better educated respondents. This is in line with results of other researchers in terms of economic status, education level, and age [23,24].



Moreover, women treated using IVF who had children from the current relationship evaluated their quality of life and treatment in significantly more negative terms, than those who had no children or had children from a previous relationship. The relationship observed is difficult to explain. This may possibly be related with the fact that women are more satisfied at the beginning of the relationship but while trying to conceive again with the same partner the relationship begins to fade. Possibly, this is due to the relationship confirmed in our study that the evaluations of the quality of life negatively correlated with the number of persons in women’s households. Raque-Bogdan et al. also suggest the increased stress in women with secondary infertility due to accelerated fertility-related social concerns [25].



Despite the abovementioned findings, some limitations need to be underlined. Firstly, it has not been analysed why there are certain differences between study groups (non-ART, IUI, and IVF treatment). The additional analysis with detailed enumeration of which FertiQoL categories show differences could provide insight into why some characteristics are influential for some groups while not for the others.



Finally, only some variables were assessed in this study, while others would require consideration. This study could be improved by conducting a comparison of QoL with anxiety and depression syndromes, which are proven to be coexisting with lower QoL scores [14], and it potentially may explain the differences presented between groups.



The results of the presented study demonstrated the difficult life situation of patients treated due to infertility in Poland. Their quality of life is worse than in West European countries. This may be associated with the lack of reimbursement for the procedures of assisted reproductive technology in Poland. Considering the scale of the problem of infertility, a need arises for the provision of support for these persons in their difficult life situation. Undoubtedly, further studies of this problem would be advisable, with consideration of the present epidemiological situation.




5. Conclusions


	
Reproductive problems can influence the quality of life of affected women.



	
Prolongation of the time of infertility treatment negatively affects the quality of life of women undergoing therapy.



	
The quality of life of patients treated due to infertility depends on their age, place of residence, and education level.



	
Intellectual work, on permanent basis, without burden of hazardous factors, exerts a favourable effect on the evaluation of the quality of life of women treated due to infertility.










Author Contributions


Conceptualization, A.W.; Data curation, A.A. and D.R.; Formal analysis, D.R.; Investigation, A.A.; Methodology, A.W.; Supervision, M.M.-S.; Writing—original draft, A.A. and G.B.; Writing—review & editing, P.J. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study has been approved by the Medical Ethics Committee of the Medical University of Lublin, under the no. KE-0254/306/2016. The study was performed in accordance with the Declaration of Helsinki.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The datasets generated during and/or analysed during the current study are available from the corresponding author on reasonable request.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Strzelecki, Z.; Gałązka, A.; Jakimiuk, A.; Issat, T.; Korbasińska, D.; Kowalska, I.; Kurkiewicz, J.; Kuropka, I.; Anacka, M.; Potrykowska, A.; et al. Sytuacja Demograficzna Polski; Rządowa Rada Ludnościowa: Warszawa, Poland, 2014; p. 286. [Google Scholar]

	



Kornas-Biela, D. Oblicza Macierzyństwa; Wyd. KUL: Lublin, Poland, 1999. [Google Scholar]

	



Telka, E. Ocena jakości życia w wymiarze psychologicznym, zdrowotnym i społecznym. Nowa Med. 2013, 4, 184–186. [Google Scholar]

	



Dembińska, A. Partnership relations in infertility treatment. Med. Ogólna Nauk. Zdrowiu 2015, 21, 174–180. [Google Scholar] [CrossRef]

	



Makara-Studzińska, M.; Morylowska-Topolska, J.; Wdowiak, A.; Bakalczuk, G.; Bakalczuk, S. Lȩk i depresja u kobiet leczonych z powodu niepłodności. Prz. Menopauzalny 2010, 6, 414–418. [Google Scholar]

	



Makara-Studzinśka, M.; Wdowiak, A.; Bakalczuk, G.; Bakalczuk, S.; Krys, K. Emotional problems among couples treated for infertility Problemy emocjonalne wśród par leczonych z powodu niepłodności. Seksuologia Pol. 2012, 10, 28–35. [Google Scholar]

	



Podolska, M.Z.; Bidzan, M. Infertility as a psychological problem. Ginekol. Pol. 2011, 82, 40–49. [Google Scholar]

	



Boivin, J.; Takefman, J.; Braverman, A. The fertility quality of life (FertiQoL) tool: Development and general psychometric properties. Hum. Reprod. 2011, 26, 2084–2091. [Google Scholar] [CrossRef]

	



Zegers-Hochschild, F.; Adamson, G.D.; de Mouzon, J.; Ishihara, O.; Mansour, R.; Nygren, K.; Sullivan, E.; Vanderpoel, S. International Committee for Monitoring Assisted Reproductive Technology (ICMART) and the World Health Organization (WHO) revised glossary of ART terminology, 2009∗. Fertil. Steril. 2009, 92, 1520–1524. [Google Scholar] [CrossRef]

	



Jaracz, K.; Kalfoss, M.; Górna, K.; Bączyk, G. Quality of life in Polish respondents: Psychometric properties of the Polish WHOQOL–Bref. Scand. J. Caring Sci. 2006, 20, 251–260. [Google Scholar] [CrossRef]

	



Boivin, J.; Takefman, J.; Braverman, A. The Fertility Quality of Life (FertiQoL) tool: Development and general psychometric properties. Fertil. Steril. 2011, 96, 409–415.e3. [Google Scholar] [CrossRef]

	



Sexty, R.E.; Hamadneh, J.; Rösner, S.; Strowitzki, T.; Ditzen, B.; Toth, B.; Wischmann, T. Cross-cultural comparison of fertility specific quality of life in German, Hungarian and Jordanian couples attending a fertility center. Health Qual. Life Outcomes 2016, 14, 27. [Google Scholar] [CrossRef]

	



Herrmann, D.; Scherg, H.; Verres, R.; Von Hagens, C.; Strowitzki, T.; Wischmann, T. Resilience in infertile couples acts as a protective factor against infertility-specific distress and impaired quality of life. J. Assist. Reprod. Genet. 2011, 28, 1111–1117. [Google Scholar] [CrossRef]

	



Aarts, J.W.M.; Van Empel, I.W.H.; Boivin, J.; Nelen, W.L.; Kremer, J.A.M.; Verhaak, C.M. Relationship between quality of life and distress in infertility: A validation study of the Dutch FertiQoL. Hum. Reprod. 2011, 26, 1112–1118. [Google Scholar] [CrossRef]

	



Korolczuk, E. Niepłodność, tożsamość, obywatelstwo. Analiza społecznej mobilizacji wokół dostępu do in vitro w Polsce. In Etnografie Biomedycyny; The University of Warsaw Press: Warsaw, Poland, 2014. [Google Scholar]

	



Rzońca, E.; Bień, A.; Wdowiak, A.; Szymański, R.; Iwanowicz-Palus, G. Determinants of quality of life and satisfaction with life in women with polycystic ovary syndrome. Int. J. Environ. Res. Public Health 2018, 15, 376. [Google Scholar] [CrossRef]

	



Rzońca, E.; Iwanowicz-Palus, G.; Bień, A.; Wdowiak, A.; Szymański, R.; Chołubek, G. Generalized self-efficacy, dispositional optimism, and illness acceptance in women with polycystic ovary syndrome. Int. J. Environ. Res. Public Health 2018, 15, 2484. [Google Scholar] [CrossRef]

	



Bień, A.; Rzońca, E.; Zarajczyk, M.; Wilkosz, K.; Wdowiak, A.; Iwanowicz-Palus, G. Quality of life in women with endometriosis: A cross-sectional survey. Qual. Life Res. 2020, 29, 2669–2677. [Google Scholar] [CrossRef]

	



Hsu, P.Y.; Lin, M.W.; Hwang, J.L.; Lee, M.S.; Wu, M.H. The fertility quality of life (FertiQoL) questionnaire in Taiwanese infertilecouples. Taiwan. J. Obstet. Gynecol. 2013, 52, 204–209. [Google Scholar] [CrossRef]

	



Chi, H.J.; Park, I.H.; Sun, H.G.; Kim, J.W.; Lee, K.H. Psychological distress and fertility quality of life (FertiQoL) in infertile Korean women: The first validation study of Korean FertiQoL. Clin. Exp. Reprod. Med. 2016, 43, 174–180. [Google Scholar] [CrossRef]

	



Maroufizadeh, S.; Ghaheri, A.; Omani Samani, R. Factors associated with poor quality of life among Iranian infertile women undergoing IVF. Psychol. Health Med. 2017, 22, 145–151. [Google Scholar] [CrossRef]

	



Keramat, A.; Masoumi, S.Z.; Mousavi, S.A.; Poorolajal, J.; Shobeiri, F.; Hazavehie, S.M.M. Quality of life and its related factors in infertile couples. J. Res. Health Sci. 2014, 14, 57–63. [Google Scholar] [CrossRef]

	



Karabulut, A.; Özkan, S.; Oǧuz, N. Predictors of fertility quality of life (FertiQoL) in infertile women: Analysis of confounding factors. Eur. J. Obstet. Gynecol. Reprod. Biol. 2013, 170, 193–197. [Google Scholar] [CrossRef] [PubMed]

	



Sexty, R.E.; Griesinger, G.; Kayser, J.; Lallinger, M.; Rösner, S.; Strowitzki, T.; Toth, B.; Wischmann, T. Psychometric characteristics of the FertiQoL questionnaire in a German sample of infertile individuals and couples. Health Qual. Life Outcomes 2018, 16, 233. [Google Scholar] [CrossRef]

	



Raque-Bogdan, T.L.; Hoffman, M.A. The Relationship among Infertility, Self-Compassion, and Well-Being for Women with Primary or Secondary Infertility. Psychol. Women Q. 2015, 39, 484–496. [Google Scholar] [CrossRef]








[image: Ijerph 18 04275 g001 550] 





Figure 1. General quality of life (a) and health satisfaction (b) according to WHOQOL-BREF in study groups. Chi-square test was used. no ART.—Women treated for infertility without the use of assisted reproductive technology; IUI—intrauterine insemination; IVF—in vitro fertilization; WHOQOL-BREF—Abbreviated World Health Organization Quality of Life questionnaire. 
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Figure 2. General health (a) and quality of life satisfaction (b) according to FertiQoL in study groups. Chi-square test was used. no ART.—Women treated for infertility without the use of assisted reproductive technology; IUI—intrauterine insemination; IVF—in vitro fertilization; FertiQol—Fertility Quality of Life tool. 
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Table 1. Study groups’ characteristics.






Table 1. Study groups’ characteristics.





	
Variable, Parameter

	
IU or Category

	
Infertility Treated Women

	
Control Group (N = 100)

	
Comparison between Groups

p




	
Non-ART (N = 400)

	
IUI (N = 400)

	
IVF (N = 400)






	
Age, Min–Max, M ± SD

	
years

	
20–43, 32.7 ± 4.4

	
22–44, 32.4 ± 4.5

	
24–42, 33.2 ± 4.0

	
27–43, 33.7 ± 4.4

	
0.007




	
Place of residence, n (%)

	
city

	
162 (40.50)

	
162 (40.50)

	
158 (39.50)

	
51 (51.00)

	
0.050




	
town

	
101 (25.25)

	
91 (22.75)

	
100 (25.00)

	
21 (21.00)




	
rural area

	
137 (34.25)

	
147 (36.75)

	
142 (35.50)

	
28 (28.00)




	
Level of education, n (%)

	
basic vocational

	
25 (6.25)

	
5 (1.25)

	
30 (7.50)

	
0 (0.00)

	
<0.001




	
secondary

	
99 (24.75)

	
96 (24.00)

	
94 (23.50)

	
19 (19.00)




	
tertiary

	
276 (69.00)

	
299 (74.75)

	
276 (69.00)

	
81 (81.00)




	
BMI, Min–Max, M ± SD

	
kg/m2

	
15.4–37.2, 24.2 ± 4.1

	
16.4–38.9, 24.0 ± 4.7

	
15.2–37.8, 24.5 ± 4.3

	
17.7–37.1, 25.2 ± 5.5

	
0.083




	
BMI, n (%)

	
underweight

	
20 (5.00)

	
31 (7.75)

	
15 (3.75)

	
4 (4.00)

	
0.007




	
normal weight

	
249 (62.25)

	
234 (58.50)

	
257 (64.25)

	
50 (50.00)




	
overweight

	
90 (22.50)

	
85 (21.25)

	
82 (20.50)

	
22 (22.00)




	
obesity

	
41 (10.25)

	
50 (12.50)

	
46 (11.50)

	
24 (24.00)




	
Having children, n (%)

	
yes, from the current relationship

	
39 (9.75)

	
40 (10.00)

	
23 (5.75)

	
100 (100.00)

	
<0.001 *




	
yes, from a previous relationship

	
48 (12.00)

	
18 (4.50)

	
28 (7.00)




	
no

	
313 (78.25)

	
342 (85.50)

	
349 (87.25)

	
0 (0.00)




	
Time to get pregnant, Min–Max, M ± SD

	
years

	
1–10, 3.4 ± 2.1

	
1–9, 3.2 ± 2.1

	
1–10, 3.6 ± 2.0

	
-

	
0.090




	
Mode of employment, n (%)

	
manual

	
91 (22.75)

	
78 (19.50)

	
97 (24.25)

	
14 (14.00)

	
0.281




	
non-manual

	
195 (48.75)

	
215 (53.75)

	
196 (49.00)

	
57 (57.00)




	
mixed

	
114 (28.50)

	
107 (26.75)

	
107 (26.75)

	
29 (29.00)




	
Type of employment, n (%)

	
constant

	
183 (45.75)

	
226 (56.50)

	
187 (46.75)

	
58 (58.00)

	
0.010




	
shift

	
129 (32.25)

	
89 (22.25)

	
123 (30.75)

	
22 (22.00)




	
not normalized

	
88 (22.00)

	
85 (21.25)

	
90 (22.50)

	
20 (20.00)




	
Monthly net income per 1 person (thousand PLN), n (%)

	
below 1

	
38 (9.50)

	
27 (6.75)

	
29 (7.25)

	
2 (2.00)

	
0.001




	
1–1.5

	
103 (25.75)

	
87 (21.75)

	
94 (23.50)

	
19 (19.00)




	
1.5–2

	
148 (37.00)

	
128 (32.00)

	
169 (42.25)

	
40 (40.00)




	
above 2

	
111 (27.75)

	
158 (39.50)

	
108 (27.00)

	
39 (39.00)








* without control group, Chi-square test for categorical variables or F test for quantitative variables. M—Mean; SD—Standard Deviation; BMI—Body Mass Index; PLN—Polish currency—Polish złoty; non-ART—women treated for infertility without the use of assisted reproductive technology; IUI—intrauterine insemination; IVF—in vitro fertilization.
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Table 2. WHOQOL-BREF scores in study groups.
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Domain

	
Infertility Treated Women

	
Control Group (N = 100)

	
Comparison between Groups

p

	
p for Post Hoc Tests




	
Non-ART (N = 400)

	
IUI (N = 400)

	
IVF (N = 400)

	
Non-ART vs. Control

	
IUI vs. Control

	
IVF Control

	
Non-ART vs. IUI

	
Non-ART vs. IVF

	
IUI vs. IVF






	
Physical health, M ± SD

	
56.6 ± 8.2

	
54.8 ± 8.3

	
54.9 ± 7.4

	
57.1 ± 9.3

	
<0.001

	
0.636

	
0.012

	
0.018

	
0.001

	
0.003

	
0.803




	
Psychological, M ± SD

	
66.6 ± 8.5

	
66.2 ± 8.5

	
66.1 ± 9.5

	
69.1 ± 9.2

	
0.009

	
0.012

	
0.003

	
0.002

	
0.517

	
0.425

	
0.881




	
Social relationships, M ± SD

	
71.7 ± 11.8

	
71.9 ± 12.2

	
70.3 ± 13.4

	
75.6 ± 13.0

	
0.004

	
0.006

	
0.008

	
0.001

	
0.832

	
0.109

	
0.070




	
Environment, M ± SD

	
69.8 ± 7.6

	
68.6 ± 8.6

	
68.5 ± 8.9

	
70.8 ± 8.8

	
<0.001

	
0.293

	
0.021

	
0.018

	
0.047

	
0.038

	
0.927








F test for analysis of variance was used. The least significant difference test was used as a post hoc test. M—Mean; SD—Standard Deviation; non-ART—women treated for infertility without the use of assisted reproductive technology; IUI—intrauterine insemination; IVF—in vitro fertilization; WHOQOL-BREF—Abbreviated World Health Organization Quality of Life questionnaire.













[image: Table] 





Table 3. FertiQoL scores in study groups.
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Domain

	
Infertility Treated Women

	
Comparison between Groups

p

	
p for Post hoc Tests




	
Non-ART (N = 400)

	
IUI (N = 400)

	
IVF (N = 400)

	
Non-ART vs. IUI

	
Non-ART vs. IVF

	
IUI vs. IVF






	
Total FertiQoL, M ± SD

	
64.3 ± 12.1

	
65.2 ± 11.4

	
66.1 ± 12.7

	
0.109

	
0.272

	
0.035

	
0.315




	
Core FertiQoL, M ± SD

	
61.9 ± 14.1

	
62.8 ± 13.4

	
63.8 ± 14.5

	
0.152

	
0.385

	
0.053

	
0.282




	
Emotional, M ± SD

	
55.4 ± 18.9

	
53.8 ± 19.5

	
58.8 ± 17.8

	
0.001

	
0.212

	
0.010

	
<0.001




	
Mind/body, M ± SD

	
59.9 ± 18.6

	
60.4 ± 17.6

	
62.5 ± 18.4

	
0.105

	
0.722

	
0.047

	
0.102




	
Relational, M ± SD

	
71.8 ± 17.3

	
74.8 ± 15.6

	
72.3 ± 16.6

	
0.022

	
0.009

	
0.617

	
0.035




	
Social, M ± SD

	
60.5 ± 17.1

	
62.1 ± 16.9

	
61.6 ± 16.6

	
0.398

	
0.187

	
0.350

	
0.701




	
Treatment FertiQoL, M ± SD

	
66.7 ± 12.8

	
67.7 ± 12.0

	
68.3 ± 13.0

	
0.163

	
0.249

	
0.059

	
0.460




	
Environment, M ± SD

	
66.5 ± 15.1

	
67.2 ± 14.1

	
68.0 ± 13.8

	
0.332

	
0.531

	
0.139

	
0.394




	
Tolerability, M ± SD

	
66.8 ± 18.0

	
68.2 ± 17.3

	
68.6 ± 17.3

	
0.289

	
0.252

	
0.131

	
0.715








F test for analysis of variance was used. The least significant difference test was used as a post hoc test. M—Mean; SD—Standard Deviation; non-ART—women treated for infertility without the use of assisted reproductive technology; IUI—intrauterine insemination; IVF—in vitro fertilization; FertiQoL—Fertility Quality of Life tool.
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Table 4. Multivariable regression analysis results for total FertiQoL scores versus characteristics in study groups.






Table 4. Multivariable regression analysis results for total FertiQoL scores versus characteristics in study groups.





	
Covariate

	
IU or Category

	
Infertility Treated Women




	
Non-ART (N = 400)

	
IUI (N = 400)

	
IVF (N = 400)




	
b

	
p

	
b

	
p

	
b

	
p






	
Age

	
years

	
0.51

	
<0.001

	
0.23

	
0.074

	
0.37

	
0.020




	
Place of residence

	
city

	
0.46

	
0.585

	
2.43

	
0.002

	
2.34

	
0.009




	
town

	
1.26

	
0.171

	
0.60

	
0.508

	
0.55

	
0.561




	
rural area

	
reference

	

	

	

	

	




	
Level of education

	
basic vocational or secondary

	
2.36

	
0.002

	
3.78

	
<0.001

	
2.63

	
0.001




	
tertiary

	
reference

	

	

	

	

	




	
BMI

	
kg/m2

	
−0.33

	
0.036

	
0.18

	
0.139

	
−0.29

	
0.071




	
Having children

	
yes

	
0.01

	
0.998

	
0.08

	
0.919

	
−1.52

	
0.106




	
no

	
reference

	

	

	

	

	




	
Time to get pregnant

	
years

	
−0.68

	
0.022

	
−0.58

	
0.043

	
−0.96

	
0.004




	
Mode of employment

	
non-manual

	
reference

	

	

	

	

	




	
manual or mixed

	
−0.08

	
0.923

	
−0.86

	
0.266

	
0.39

	
0.630




	
Type of employment

	
constant

	
1.51

	
0.031

	
1.24

	
0.056

	
1.64

	
0.023




	
shift or not normalized

	
reference

	

	

	

	

	




	
Monthly net income per 1 person (thousand PLN), n (%)

	
below 1.5

	
reference

	

	

	

	

	




	
1.5–2

	
−0.27

	
0.761

	
−1.33

	
0.129

	
−1.26

	
0.175




	
above 2

	
0.06

	
0.942

	
−0.20

	
0.804

	
0.57

	
0.494








General linear regression was used. b—regression slope term i.e., mean change in total FertiQoL scores per unit of a covariate. M—Mean; SD—Standard Deviation; BMI—Body Mass Index; PLN—Polish currency—Polish złoty; non-ART—women treated for infertility without the use of assisted reproductive technology; IUI—intrauterine insemination; IVF—in vitro fertilization; FertiQoL—Fertility Quality of Life tool.
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