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Abstract

:

The aim of this study was to assess the quality of life (QoL) of men treated for infertility in Poland. This cross-sectional study was conducted using the Abbreviated World Health Organization Quality of Life questionnaire (WHOQoL-BREF), Fertility Quality of Life tool (FertiQoL) and an author-constructed questionnaire. The study included 1200 men treated for infertility without the use of assisted reproductive technology (non-ART), intrauterine insemination (IUI) and in vitro fertilization (IVF). The control group consisted of 100 healthy men with confirmed fertility. The quality of life assessed by the WHOQoL-BREF questionnaire was significantly lower in study groups in the Environmental domain, compared to the control group (p = 0.009). Statistically significant differences were found in the case of FertiQoL subscales: Emotional, Mind-Body, Relational, and Treatment Environment, depending on applied treatment. Men whose partners were treated without the use of ART assessed their QoL significantly more negatively than those treated with IUI. Reproductive problems and type of their treatment influenced the quality of life of the affected men. Non-ART treatment, rural place of residence, and increased BMI were associated with lower QoL.
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1. Introduction


Infertility is considered to be a social problem affecting nearly 15% of couples at reproductive age [1]. It is a human right to enjoy the highest attainable state of health, therefore, the inability to have offspring interferes with this right [2]. Partners with a fertility diagnosis are ordered to perform various tests before starting treatment. At the beginning, the semen, the patency of the fallopian tubes, and the ovarian reserve are examined. This allows the couple to choose the appropriate therapy. Depending on the diagnosis, this can be male treatment, ovulation stimulation, intrauterine insemination (IUI) or in-vitro fertilization (IVF). Various countries are implementing various programs to support the generation of offspring among couples with reduced fertility. Between 2016 and 2020 Poland ran only one governmental program to support couples in their way to diagnose infertility. Participation in this program was only possible for couples prior to diagnosis. There was no governmental financial support program for partners during treatment, except for some local initiatives [3]. Consequently, access to full, rapid and professional support may be limited for the less wealthy, or a major constraint for them during treatment. The location of infertility treatment centers in large cities can also be a limitation for residents of non-urban areas [4].



Women with a diagnosis of infertility feel the deterioration of the quality of life (QoL) more strongly and more often than their partners [5]. Due to gender-role expectations, this is particularly expressed in countries with strongly traditional views, where not having an offspring is often associated with seeing the cause in the woman [6]. However, the emotional response to infertility is similar between genders. Males with the diagnosis of infertility experience depression, anxiety [7,8] and stress [9] more often than fertile men. Among men during infertility treatment sexual problems, such as premature ejaculation and other erectile dysfunctions are more common [7], and especially strongly expressed among those in whom the male factor is the cause of infertility [10]. Moreover, in more children-oriented cultures the severity of depression among men affected by infertility is more strongly expressed [10].



Couples undergoing infertility treatment face the need to adjust their relationship to new circumstances and extended treatment time. This results in increased feelings of stress, social pressure, and decreased marital satisfaction. Men in particular experience reduced sexual satisfaction in their relationships [5]. Researchers from Denmark identified increased stress as a factor reducing sperm parameters [11]. Numerous researchers point to the adverse impact of infertility induced stress to subsequent fertility and treatment outcome [12,13]. Better QoL was determined among infertile couples who were characterized by higher social support, self-esteem, marital and sexual satisfaction [14]. The QoL of men treated for infertility depends on a variety of factors, including higher age, education level, monthly income, place of residence, duration of infertility [4,15], and male-factor infertility [16].



Given the above, it is important to find factors that reduce quality of life that are specific of Polish men undergoing infertility treatment, as then, through targeted spousal support programs, an increase in the overall quality of life of men can be achieved [16].



The purpose of this study was to compare the quality of life of men undergoing different infertility treatments. Moreover, the aim was to investigate the socio-demographic determinants of men’s quality of life.




2. Materials and Method


2.1. Study Groups


This study is the second part of a research project devoted to assessment of the quality of life of patients treated for infertility in Poland. The first part of the project was aimed to evaluate the quality of life of women treated for infertility in Poland and was presented in our previous publication [17].



The study was carried out between January 2017 and June 2018, in the OVUM Medical Centre as well as in the OVEA Obstetric—Gynaecological Office (both in Lublin, Poland).



The Bioethical Committee at the Medical University in Lublin gave its consent for this research, No. KE-0254/306/2016.



Recruitment of study participants was carried out by direct inquiry at the aforementioned clinics. The study was anonymous and voluntary. Consent for study participation was gained after the explanation of its course and purpose. The study groups included men treated with their partners with various methods due to primary and secondary infertility. The WHO classification was adopted as the inclusion criterion, which defines infertility as the inability to achieve pregnancy after one year of regular unprotected intercourse [18].



None of the potential causes of infertility were factors which could disqualify. The female partners of the men participating in the study underwent intrauterine insemination (IUI) or in vitro fertilization (IVF) for the first time or, both female and/or male, were treated without the use of assisted reproductive techniques (non-ART). The IUI was classified as the ART in this study, although some definitions do not include it in the ART. The control group consisted of men with confirmed fertility. Men from the study group completed the questionnaire 24–35 h after pharmacological induction of ovulation in their partners. Men from the control group answered the questions after confirming ovulation in their partners. The efficacy of infertility treatment has not been analyzed. Male partners from the control group had babies conceived without treatment, born 2–4 years earlier. These couples did not plan to have more children. All data were collected using questionnaires. A total of 1200 men who were treated due to infertility with various methods were included to the study as study groups:




	
400 men were treated without using assisted reproductive technology (non-ART);



	
400 men were treated with the intrauterine insemination (IUI);



	
400 men were treated using in vitro fertilization (IVF).








A total of 100 men with confirmed fertility, namely who had children (2–4 years after childbirth) were the control group.



It was assumed right from the start that the studied groups of men treated with IVF, IUI and without ART would be equal in size. During the survey, we were collecting the questionnaires until we had 400 correctly completed questionnaires for each group. The duration of the study was limited by university regulations.




2.2. Survey Questionnaire


The study was conducted by the method of a diagnostic survey, with the use of an author-constructed questionnaire, the Abbreviated World Health Organization Quality of Life questionnaire (WHOQoL-BREF) [19], and the Polish version of the Fertility Quality of Life tool (FertiQoL) [20].



Socio-demographic data was obtained using a questionnaire prepared by the authors. The questions included in it concerned age, data related to the place of residence, education, work, income, household, health condition, etc. Before the study, a questionnaire was checked on 30 men in a pilot study. This contributed to the modification of the survey.



Four domains are assessed on WHOQoL-BREF: physical, psychological, social, and environmental. FertiQoL consists of two main parts divided into subscales. The first part is divided into Emotional, Relational, Mind/Body, and Social subscales. The second part is divided into Treatment Tolerability and Treatment Environment subscales. Both questionnaires were described in detail in our previous study aimed to evaluate the quality of life of women treated for infertility in Poland [17].




2.3. Statistical Methods


Results for categorical variables were presented as counts (n) and percentages (%). Results for continuous variables were presented as minimum, maximum, mean (M) and standard deviation (SD). Statistical tests were used as follows:




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



	
analysis of variance F test for to compare continuous variables between study groups. If statistical dependence between study groups was found, post hoc analyses were conducted to compare every pair of study groups and the least significant difference test was used.








Multiple regression was used to correlate total score of FertiQoL with characteristics separately in every infertility treatment group.



The significance level was assumed to be 0.05.



SPSS software was used in statistical analyses.





3. Results


3.1. Respondents’ Characteristics


Table 1 presents the characteristics of the study groups.



The mean age of all the examined men (the control group, the non-ART group, the IUI group and the IVF group) was approximately 35 years and did not significantly differ between the four examined groups.



The respondents from the control group, non-ART, IUI and IVF groups lived most common in urban areas, graduated university, had BMI indicated overweight and their net income per person in a household exceed 2000 PLN a month. The majority of the men treated for infertility had no children. The time in which they have been trying to conceive a child ranged from 1–14 years, approximately 3.1–3.4 years, on average.




3.2. Comparison of Quality of Life (WHOQoL-Bref) between Respondents with Infertility and Those Who Had Children


Quality of life was evaluated as good or very good by 96% of the men who have already had children, while by significantly lower percentage of the men treated for infertility (p < 0.001), (Figure 1a).



In addition, satisfaction with health was evaluated as good or very good by a significantly lower percentage of the men treated for infertility, compared to the men with confirmed fertility (p < 0.001), (Figure 1b).



The men in all the examined groups evaluated their physical health lower than the other domains (Table 2). Physical health was assessed significantly lower by the men treated using IVF than by those treated using IUI, or treated without ART. The evaluation of psychological health and social relations did not significantly differ between the study groups (p = 0.111 and p = 0.060, respectively). Environment was assessed significantly lower by the men treated for infertility (IUI, IVF or without ART) than by those who had children.




3.3. Comparison of Quality of Life (Acc. to the FertiQoL) between Methods of Infertility Treatment


Health was assessed as good by approximately 2/3 of the men treated for infertility without ART and by a significantly higher percentage of the men treated using IUI or IVF (approximately ¾), (Figure 2a).



Satisfaction with the quality of life was assessed most commonly as good (by 2/3 of the men treated for infertility) and no significant difference between three methods of infertility treatment (non-ART treatment, IUI or IVF) was found (p = 0.188), (Figure 2b).



The overall quality of life according to FertiQoL was assessed significantly lower by the men treated for infertility without ART than those treated using IUI, while it did not significantly differ between the men treated with IVF and IUI, nor between the men treated with IUI and without ART (Table 3). The same applied to Core FertiQoL.



Emotional, Mind/Body and Relational domains of the quality of life were assessed significantly lower by the men treated without ART than by those treated with IUI.



Mind/Body and Relational domains of the quality of life were assessed significantly lower by the men treated with IVF than by those treated with IUI.



Emotional domain of the quality of life was assessed significantly lower by the men treated without ART than by those treated with IVF.



The assessment of social domain of the quality of life did not differ significantly between the men treated using the three methods (p = 0.099), the same applied to the treatment in general (p = 0.255), and to the tolerability of treatment (p = 0.201). However, the environment of treatment was assessed significantly lower by the men treated using IUI or non-ART than those treated with IVF.




3.4. Correlations between Characteristics of Study Groups and Quality of Life (Acc. to FertiQoL)


Table 4 presents the results of regression analyses of total FertiQoL scores against the characteristics of the men treated using the three analyzed methods of infertility treatment (non-ART, IUI, IVF).



BMI significantly lowered the overall quality of life score in the three analyzed groups of the men treated for infertility without ART, using IUI or IVF.



In the group of the men treated for infertility without ART, the total quality of life score was significantly lower among the men living in rural areas than among those living in towns. It was also significantly lower among the men with tertiary education than with basic vocational or secondary education, as well as lower among the men with shift or flexible working hours than among the men with fixed working hours. Moreover, among the men treated for infertility without ART, the lower the total quality of life score, the longer the time trying for a baby, on average.



In the group of the men treated for infertility using IUI, the total quality of life score was significantly lower among the men living in rural areas than among those living in towns. The lower the total quality of life score, the younger the men and the longer the time trying for a baby, on average.



In the group of the men treated for infertility using IVF, the total quality of life score was significantly lower among the men living in rural areas than in those living in cities. It was also significantly lower among the men with manual or mixed job than among the men with non-manual job. In the group of the men treated for infertility using IVF, the lower the total quality of life score, the older the men, on average.



The total quality of life score did not correlate with having children and with income per capita in the three analyzed groups of the men treated for infertility without ART, using IUI or IVF.





4. Discussion


In the present study, quality of life was assessed using WHOQOL-BREF and FertiQoL questionnaires. Cross-group comparisons by treatment type were performed (non-Art., IUI, IVF). The possible influence of group characteristics on the mean FertiQoL score was evaluated.



The mean age of the examined men was 35. The majority of the respondents lived outside the city, did not have children, and the mean duration of their infertility was approximately 3 years.



No significant differences in the quality of life and satisfaction with the state of health assessed using the WHOQOL-BREF were observed between men treated due to infertility and those from the control group with confirmed fertility in the Physical, Psychological and Social subscales. A significant difference between the study groups and the control group was found in the Environment domain. This relationship was not noted between the examined women [17]. Bolsoy et al. also reported that in the Environment domain there occurred similar differences in the presented results between men and women [21]. The items within the Environment domain focus on the assessment of the financial situation, access to health care and information, as well as on the environment of life. This is coherent with the findings of Keramat et al. [14], where lower income was associated with deterioration in QoL in Environmental subscale. Poland as a country does not provide universal services for fertility, nor treatment is included in insurance coverage. Impact of financial status, education level and residual area were proven to be important QoL factors in numerous studies [4,5,14,20,21].



This publication is the second part of the study on the quality of life of patients treated for infertility in Poland [17]. In the first part, we the quality of life of women, and compared QoL according to the treatment method. Among the examined women significant differences in the quality of life were found only in the Emotional domain (FertiQoL). Women treated with IUI had the lowest emotional score (53.8 ± 19.5). Among the men studied, a much greater diversity of results was observed.



In the systematic review concerning gender differences in experiencing infertility, it was found that men experience the effects of treatment to a lower degree, and among them depression and mood disorders occur more rarely than in their female partners [5]. In the presented study the difference between genders was also observed. In each of examined groups women scored lower Core FertiQoL than men (non-Art.: 61.9 ± 14.1 vs. 67.8 ± 13.1; IUI: 62.8 ± 13.4 vs. 71.1 ± 13.1 and IFV 63.8 ± 14.5 vs. 68.5 ± 12.0). Women are attributed a greater experience of deteriorating quality of life [21]. The majority of medical procedures necessary to achieve pregnancy are performed on women, and they also bear the mental load of maintaining pregnancy. Therefore, they may impose on themselves higher expectations with respect to treatment, and perceive greater stress and responsibility, compared to men [22,23,24].



In this study an overall Core Fertiqol score for men was 68.8 for non-Art., 69.8 for IVF, and 71.0 for IUI. In other studies, the reported results were 83.3 [15], 60.6 [25], and 69.9 [16]. Warchol-Biedermann conducted a study among males treated for infertility in another large town in Poland [26]. The lowest Core FertiQoL score was 75.23, while the highest score obtained by men in this study was 71.1. The only category where the results were similar was the Emotional domain. The remaining differences may be explained by the fact that men in the study by Warchol–Bidermann were by 4 years younger, on average than in the current study (30.24 vs. 35.0), and were before their first cycle of infertility treatment. In addition, the majority (85%) of men examined by Warchol lived in urban areas, whereas in this study approx. 40% lived in a city. The place of residence in a large city positively correlated with the declared level of the quality of life [16,27]. Men examined by Warchol–Biedermann started treatment for the first time, and during the treatment cycle the level of their quality of life decreased [26]. The men in the presented study group were before starting the treatment cycle; however, this was not necessarily their first cycle. Numerous scientific studies show that the quality of life of men and women decreases with the duration of reproductive problems [14,28,29].



In a study by Asazawa an overall level of FertiQoL was similar to the results presented in the current study (69.9 vs. 68.8) [16]. While analyzing the results between individual categories it was noted that they differ by even 15 scores. In studies concerning the quality of life of patients treated due to infertility analyses are performed according to many factors, e.g., income, education level, type of infertility [30], duration of infertility, number of treatment cycles, and place of residence [27]. In the present study we additionally tried to evaluate if different forms of treatment might potentially have had an influence on QoL in Polish men. The group who received IUI treatment, which obtained the highest FertiQoL score (71.0 ± 11.2), was compared with the non-Art. group (68.8 ± 11.3, 0.008), where the result was the lowest, the difference occurred to be significant. In the presented study the IUI group obtained the highest results in all Core FertiQoL categories, whereas the non-Art. group obtained the lowest scores, and in all categories the difference between these groups was significant. Significant differences between the IUI and IFV groups were also observed in the Mind/Body and Relational domains. Jahromi et al. reported that the type of treatment did not play a significant role in their research [30]. Numerous scientific reports prove that the experience of problems with getting pregnant is influenced by factors such as race, ethnicity, religion, and social class [31]. This biopsychosocial theory of infertility was also promoted in other study, where a cross-cultural comparison between three countries was conducted [32]. The researchers concluded that the differences between study results should not be investigated as differences between countries, but rather exclusively in the specific cultural context on the subgroup and individual levels within a given society [32].



Considering the above it should be pointed out that the presented study the result in the Social domain was equally low for all groups. The Social domain assesses the perception of social pressure concerning having children, the sense of being inferior, lack of understanding in a family, the feeling of isolation, and the perceived level of support by acquaintances. The Roman Catholic Church, which dominates in Poland, does not accept the use of IUI and IVF, which builds a sense of guilt in people treated with these methods [33]. In addition, in more children-oriented cultures, the feeling of inadequacy, and the sense of guilt enhanced by being childless lead to social isolation [34].



In their study, Aarts et al. [35] and Sexty et al. [32] age positively correlated with the overall FertiQoL score. In the conducted study, the quality of life increased with the age of men treated with IUI, but not in the rest of the respondents. Sexty et al. assumed that issues related to education may translate into type of profession and the financial situation, and thus shape the quality of life [32]. However, men treated with IVF did not present those results. They presented lowest scores in social scale. Primary infertility, prolonged infertility time, less social support and experiencing social stigma by not presenting with child may contribute to lower QoL [4,5,9,14,16].



The majority of respondents from the non-Art. Group, who scored lowest, had a low level of income. Therefore, the question may be posed whether income exerts an effect on the quality of life. However, in this research the total quality of life score did not correlate with income per capita in all of the analyzed groups. The reports to-date from qualitative studies suggest that a high cost of treatment is one of the main difficulties mentioned by couples undertaking treatment [36]. The quality of life was significantly lower in men living in rural areas than in urban areas in all groups. It can be assumed, given the literature [4,14,37], that this may be due to the lower economic status and lower education of the inhabitants of Polish villages compared to people from the cities; however, those factors did not play a significant role in the presented group. Therefore, considering the fact that the WHOQOL Environmental scores were lower than the control, this could rather be explained by remaining WHOQOL components. These are: availability of health centers and quality of treatment, the need to travel to medical appointments and examinations, access to information, the possibility of pursuing interests [19].



The higher BMI scores negatively correlated with the total quality of life score in all the analyzed groups. Obesity and overweight have been found to be a risk factor in the development of depression. It is related to the lack of acceptance of your own appearance. Altered neurotransmitter conduction in the body and hormone levels cause the exhibition of abnormal emotions and behaviors, such as anxiety or specific phobia [38].



Despite our best efforts, the research is not without limitations. Firstly, from among all Polish clinics of infertility treatment only two were selected by convenience sampling, instead of random sampling. Thus, the possibility that the QoL may be biased cannot be completely ruled out. Furthermore, the reason why certain differences occurred between the study groups have not been investigated. The examination could be improved by analysis of other variables including depression syndromes and causes of infertility among patients.



Another limitation of our study is the lack of information about the specific male treatment and infertility type. The male infertility factor was not considered in the study because it does not have a specific definition. We did not include the male infertility factor in the study because it does not have a clear definition. Classification of extremely low semen parameters as a male infertility factor is obvious, however setting an exact limit when men can be qualified as responsible for infertility will always be imperfect. In addition, spermiogram standards changed in 2021, and sperm parameters may vary from extremely low to normal even in healthy men. The selection of the method of treatment is dictated by many factors, especially medical history and state of health. It should be kept in mind that the quality of life may affect the outcome of treatment, if only by an increased life stress as a factor reducing men’s fertility, e.g., sperm parameters [11]. In order to know which persons are particularly exposed to a decrease in the quality of life local studies should be carried out, focused on individuals. The obtained results of the conducted study showed the complicated situation of patients treated for infertility in Poland. As almost one in five couples of childbearing age in this country have reproductive problems, this creates a need for support for these people. This undoubtedly results in the need for further research on this problem.




5. Conclusions


	
The quality of life of men treated due to infertility is affected by their reproductive problems.



	
The type of treatment had an impact on quality of life in men who were undergoing infertility treatment.



	
Rural place of residence, increased BMI, non-ART treatment has a negative impact on quality of life of men treated for infertility.



	
Attention should be paid to health, psychological, and environmental factors which deteriorate the quality of life of male patients undergoing infertility treatment, because stress associated with a low quality of life may result in worse outcomes of treatment.
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Figure 1. General quality of life (a) and health satisfaction (b) according to WHOQOL-BREF in study groups. Chi-square test was used. Non-ART—men 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. Non-ART—men 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. Characteristics of the study groups.






Table 1. Characteristics of the study groups.





	
Variable, Parameter

	
IU or Category

	
Infertility Treated Men

	
Control Group

(N = 100)

	
Comparison between Groups

p




	
Non-ART

(N = 400)

	
IUI

(N = 400)

	
IVF

(N = 400)






	
Age, Min–Max

M ± SD

	
years

	
24–52

34.9 ± 4.5

	
25–54

35.0 ± 5.0

	
26–53

35.6 ± 4.3

	
25–51

34.7 ± 4.6

	
0.104




	
Place of residence, n (%)

	
city

	
154 (38.50)

	
162 (40.50)

	
149 (37.25)

	
51 (51.00)

	
0.055




	
town

	
120 (30.00)

	
97 (24.25)

	
98 (24.50)

	
22 (22.00)




	
rural area

	
126 (31.50)

	
141 (35.25)

	
153 (38.25)

	
27 (27.00)




	
Level of education, n (%)

	
basic vocational

	
63 (15.75)

	
40 (10.00)

	
46 (11.50)

	
16 (16.00)

	
0.065




	
secondary

	
128 (32.00)

	
152 (38.00)

	
132 (33.00)

	
40 (40.00)




	
tertiary

	
209 (52.25)

	
208 (52.00)

	
222 (55.50)

	
44 (44.00)




	
BMI, Min–Max

M ± SD

	
kg/m2

	
21.4–36.2

27.2 ± 2.8

	
16.9–38.1

27.0 ± 3.6

	
17.3–42.9

27.1 ± 2.9

	
16.7–36.2

27.5 ± 3.8

	
0.540




	
BMI, n (%)

	
underweight

	
0 (0.00)

	
7 (1.75)

	
2 (0.50)

	
3 (3.00)

	
<0.001




	
normal weight

	
102 (25.00)

	
103 (25.75)

	
80 (20.00)

	
21 (21.00)




	
overweight

	
230 (57.50)

	
216 (54.00)

	
267 (66.75)

	
51 (51.00)




	
obesity

	
68 (17.00)

	
14 (18.50)

	
51 (12.75)

	
25 (25.00)




	
Having children, n (%)

	
yes, from the current relationship

	
20 (5.00)

	
40 (10.00)

	
30 (7.50)

	
100 (100.00)

	
0.039 *




	
yes, from a previous relationship

	
26 (6.50)

	
25 (6.25)

	
16 (4.00)




	
no

	
354 (88.50)

	
335 (83.75)

	
354 (88.50)

	
0 (0.00)




	
Time trying to conceive a child, Min–Max

M ± SD

	
years

	
1–10

3.2 ± 1.9

	
1–9

3.1 ± 1.9

	
1–14

3.4 ± 2.0

	
-

	
0.219




	
Type of job, n (%)

	
manual

	
130 (32.50)

	
98 (24.50)

	
126 (31.50)

	
32 (32.00)

	
0.069




	
non-manual

	
151 (37.75)

	
145 (36.25)

	
146 (36.50)

	
33 (33.00)




	
mixed

	
119 (29.75)

	
157 (39.25)

	
128 (32.00)

	
35 (35.00)




	
Working hours, n (%)

	
fixed

	
160 (40.00)

	
143 (35.75)

	
147 (36.75)

	
36 (36.00)

	
<0.001




	
shift work

	
148 (37.00)

	
117 (29.25)

	
151 (37.75)

	
26 (26.00)




	
flexible

	
92 (23.00)

	
140 (35.00)

	
102 (25.50)

	
38 (38.00)




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

	
below 1

	
45 (11.25)

	
27 (6.75)

	
36 (9.00)

	
2 (2.00)

	
<0.001




	
1–1.5

	
109 (27.25)

	
94 (23.50)

	
119 (29.75)

	
21 (21.00)




	
1.5–2

	
119 (29.75)

	
102 (25.50)

	
120 (30.00)

	
23 (23.00)




	
above 2

	
127 (31.75)

	
177 (44.25)

	
125 (31.25)

	
54 (54.00)








* 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—men 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 Men

	
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 vs. Control

	
Non-ART vs. IUI

	
Non-ART vs. IVF

	
IUI vs. IVF




	
M ± SD






	
Physical health

	
56.0 ± 7.6

	
55.4 ± 7.8

	
54.3 ± 6.2

	
55.7 ± 8.6

	
0.015

	
0.737

	
0.737

	
0.099

	
0.288

	
0.002

	
0.038




	
Psychological

	
66.0 ± 8.4

	
66.7± 7.5

	
67.0 ± 8.5

	
68.0 ± 7.4

	
0.111

	
n/a

	
n/a

	
n/a

	
n/a

	
n/a

	
n/a




	
Social relationships

	
69.3 ± 11.1

	
71.0 ± 11.3

	
71.0 ± 12.5

	
71.8 ± 11.7

	
0.060

	
n/a

	
n/a

	
n/a

	
n/a

	
n/a

	
n/a




	
Environment

	
69.4 ± 7.2

	
68.4 ± 7.2

	
68.5 ± 8.7

	
71.1 ± 7.3

	
0.009

	
0.050

	
0.002

	
0.004

	
0.085

	
0.129

	
0.841








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—men 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, n/a—not applicable.
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Table 3. FertiQoL scores in study groups.
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Domain

	
Infertility Treated Men

	
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




	
M ± SD






	
Total FertiQoL

	
68.8 ± 11.3

	
71.0 ±11.2

	
69.8 ± 11.8

	
0.029

	
0.008

	
0.204

	
0.162




	
Core FertiQoL

	
67.8 ± 13.1

	
71.1 ± 13.1

	
68.5 ± 12.0

	
0.001

	
<0.001

	
0.471

	
0.004




	
Emotional

	
64.2 ± 17.1

	
67.9 ± 17.6

	
66.5 ± 14.9

	
0.006

	
0.001

	
0.050

	
0.217




	
Mind/body

	
69.4 ± 17.7

	
73.6 ± 17.2

	
70.2 ± 15.9

	
0.001

	
<0.001

	
0.504

	
0.005




	
Relational

	
72.2 ± 16.7

	
76.2 ± 16.0

	
72.9 ± 15.6

	
0.001

	
<0.001

	
0.523

	
0.004




	
Social

	
65.6 ± 14.6

	
66.6 ± 14.9

	
64.4 ± 13.7

	
0.099

	
n/a

	
n/a

	
n/a




	
Treatment FertiQoL

	
69.8 ± 12.2

	
70.9 ±11.7

	
71.2 ± 13.8

	
0.255

	
n/a

	
n/a

	
n/a




	
Environment

	
64.5 ± 13.5

	
64.8 ± 13.9

	
67.2± 13.8

	
0.009

	
0.788

	
0.005

	
0.012




	
Tolerability

	
75.1 ± 15.8

	
77.0 ± 16.7

	
75.2 ± 18.5

	
0.201

	
n/a

	
n/a

	
n/a








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—men treated for infertility without the use of assisted reproductive technology; IUI—intrauterine insemination; IVF—in vitro fertilization; FertiQoL—Fertility Quality of Life tool, n/a—not applicable.
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Table 4. Multivariable regression analysis results of total FertiQoL scores against characteristics of study groups.
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Covariate

	
IU or Category

	
Infertility Treated Men




	
Non-ART (N = 400)

	
IUI (N = 400)

	
IVF (N = 400)




	
b

	
p

	
b

	
p

	
b

	
p






	
Age

	
years

	
0.12

	
0.360

	
0.35

	
0.002

	
−0.44

	
0.001




	
Place of residence

	
city

	
−1.01

	
0.204

	
1.17

	
0.125

	
1.92

	
0.018




	
town

	
2.54

	
0.002

	
2.61

	
0.001

	
1.90

	
0.313




	
rural area

	
reference

	

	

	

	

	




	
Level of education

	
basic vocational or secondary

	
1.81

	
0.015

	
1.70

	
0.007

	
0.64

	
0.350




	
tertiary

	
reference

	

	

	

	

	




	
BMI

	
kg/m2

	
−0.60

	
0.005

	
−0.80

	
<0.001

	
−0.58

	
0.004




	
Having children

	
yes

	
0.03

	
0.974

	
0.35

	
0.635

	
−0.46

	
0.630




	
no

	
reference

	

	

	

	

	




	
How long trying for a baby

	
years

	
−0.69

	
0.024

	
−1.08

	
<0.001

	
−0.27

	
0.391




	
Type of job

	
non-manual

	
reference

	

	

	

	

	




	
manual or mixed

	
−0.59

	
0.439

	
0.73

	
0.270

	
−2.81

	
<0.001




	
Working hours

	
fixed

	
1.63

	
0.010

	
0.97

	
0.096

	
−0.81

	
0.229




	
shift or flexible

	
reference

	

	

	

	

	




	
Monthly net income per 1 person in a household (thousand PLN)

	
below 1.5

	
reference

	

	

	

	

	




	
1.5–2

	
1.20

	
0.138

	
1.22

	
0.133

	
0.33

	
0.691




	
above 2

	
−0.17

	
0.838

	
−0.57

	
0.429

	
0.20

	
0.816








General linear regression was used. b—regression slope term i.e., mean change in total FertiQoL scores per unit of a covariate; BMI—body mass index; PLN—Polish currency—Polish złoty; non-ART—men 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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