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Abstract: There is an urgent need to provide healthcare professionals and midwives with validated
tools as to improve fertility adjustment and promote well-being of couples with infertility. The
purpose of this study was to test validity of the Fertility Adjustment Scale among people undergoing
assisted reproductive techniques. A cross-sectional and methodological study was conducted, and a
total of 104 Portuguese adults undergoing fertility treatment were recruited through fertility-related
websites. The Fertility Adjustment Scale was administered along with the Spiritual Well-Being
Questionnaire and the Resilience Scale for adults as a measure of concurrent validity. Scores revealed
the sample’s lack of adjustment to fertility. A significant correlation with measures of resilience
provided evidence of convergent validity. There was a significant association of fertility adjustment
with time of consultation and the cause of infertility. A Fertility Adjustment Scale with six items is a
reliable tool that offers early recognition of patients” difficulties in adaptation to fertility problems
during assisted reproductive techniques, which could be beneficial in not only an early recognition of
healthcare intervention but of a more individualized approach to such patients.

Keywords: adjustment; assisted reproductive techniques; infertility; validation studies

1. Introduction

Infertility is a reproductive health condition related to a failure to have a clinical
pregnancy in one year of regular, unprotected sexual intercourse and also described as an
impaired ability of a person or a couple to reproduce [1]. Yet, this time frame is reduced to
6 months in persons over 35 years [1]. Two types of infertility have been clinically identified.
Primary infertility occurs when there is inability of the couples to achieve conception and
have a successful live birth. Secondary infertility happens when there is an inability
to achieve conception and have a successful live birth in couples that previously had a
successful pregnancy and a biological child [1].

Despite this scientific definition, infertility goes beyond a physical and objective condi-
tion. Indeed, early studies described that when involuntary childlessness was experienced,
it was perceived as an adverse event experienced by individuals and couples [2]. More-
over, patients have described a profound and intense impact concomitant with a sense
of having suffered multiple losses, starting with the loss of the natural and expected abil-
ity of conception, pregnancy, and birth, along with the frustrated wishes of motherhood
and/or parenthood. In addition, strained relationships (between partners, extended family,
friends, co-workers, others, self, and a higher power); financial difficulties (due to high
treatment costs); and changes in daily routines, such as attending scheduled fertility con-
sultations, exams, and treatment procedures, are common challenges endured by patients
with infertility [2,3].
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Consequently, infertility has been associated with deep changes in all life domains,
including existential and quality of living [4]. As such, this phenomenon forces an in-
dividual to face a series of challenges and to adapt. At the heart of such adjustment is
the unfulfilled wish of having offspring, which launches couples into a relentless and
desperate pursuit for medical assistance and assisted reproductive techniques (ART). On
this path, couples often described enduring long, painful, and consecutive treatments along
with a mixture of feelings due to unsuccessful cycles of ART [5]. Ultimately, all personal,
emotional, psychological, spiritual, social, and cultural dimensions have been described
to be disturbed and thus raise the need to activate resources and skills to cope with such
a reproductive phenomenon [6]. At this point, psychological adjustment takes a key role.
Psychological adjustment is related to the cognitive, behavioral, and emotional aspects
in which individuals process, recognize, and deal with life events [7]. Several degrees of
adjustment to fertility might be lived during different stages of treatment, and a higher
stage of adjustment does not necessarily mean passivity or resignation to childlessness.
Instead, it relates to an individual being able to process any possible outcome (being able
or not being able to have a child) [7].

ART can be a means to achieve parenting, but the rate of success is limited and may
lead to frustrating couples” expectations, with high rates of failure around 75%, such as is
the case of in vitro fertilization (IVF) [8]. Therefore, an effective adjustment to involuntary
childlessness and infertility should be grounded on coping skills to overcome the hardness
of consecutive failed treatments [9,10]. Indeed, a previous review of empirical evidence
reported that relational and personal issues and psychological burdens were responsible for
individuals’ treatment discontinuation [11]. Furthermore, one in every ten women living
with infertility seems to have a compromised trajectory of adapting to stressors, which
would cause serious mental health impairment years after treatment [9].

In this regard, reliable and valid instruments are essential for assessing and under-
standing patients’ needs, identifying psychological vulnerability, and screening patients’
adaptation to adversity. This is crucial in such a health context to prevent emotional dis-
tress, treatment desertion, and mental health problems. Therefore, mapping adaptation to
fertility is key to promote patient’s coping strategies to face failed cycles as well as enhance
treatment compliance (and increase chances of success) and promote couples’ positive
mental health and psychological well-being [12-14].

In this regard, a specific tool named Fertility Adjustment Scale (FAS) was developed
by Glover and collaborators [7], and its original structure of 12 items has been the target
of cultural adaptation and validation in some countries [15,16]. The Portuguese version
was introduced by Lopes and Leal [17,18] and tested in 35 women and 35 men attending
infertility consultations. No other known research study has attempted to test the psycho-
metric proprieties, validity, and reliability of this 10-item Portuguese version. Therefore, the
purpose of this study was to test validity of the Fertility Adjustment Scale among people
undergoing assisted reproductive techniques. Furthermore, associations were analyzed
between FAS and sociodemographic and clinical variables.

2. Materials and Methods

This cross-sectional and methodological study was undertaken using a self-administered
online questionnaire. Inclusion criteria were adult women or men (18 years or older) with
infertility. Because reports of this experience might not vividly or accurately be described
when women or men were not under ART, only targeted individuals going through fertility
treatment or at the eminence of ART during data collection were included. Incomplete
questionnaires and respondents that were not Portuguese citizens were excluded.

Recruitment was based on fertility-related websites and gathered a non-probabilistic
sample of 104 Portuguese adults (18 years or older) in the process of engaging in or at any
stage of a fertility treatment.

Before its implementation, the questionnaire was submitted for consideration by three
nursing experts, followed by a pretest with a sample of thirty respondents recruited by the
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same means. Afterwards, preliminary findings and suggestions made by the experts led to
minor changes to provide more comprehensive and clearer writing. Participants were fully
informed about the aims and the study process, and all gave their informed consent before
being granted access to the online questionnaire.

The current study is part of the first author’s doctoral thesis and was approved by The
Ethics Committee of The Institute of Health Sciences of Universidade Catolica Portuguesa
(certificate dates 13 March 2019).

The survey completed by the participants comprised sociodemographic information
as well as spiritual /religious details and clinical health data. The Portuguese version of the
FAS comprises a 10-item structure [17,18] and accommodates three subscales: “centrality of
parenting” (including items 1, 3, 6, and 9); “suspended life” (items 2, 5, and 8); and “acceptance
of life without children” (items 4, 7, and 10). A six-point Likert scale is used to score each item
(ranging from 1 = “strongly disagree” to 6 = “strongly agree”). The total score of the overall
instrument ranges from 10 to 60, and higher scores indicate lower levels of fertility adjustment.
The total Cronbach’s alpha () of the original Portuguese version was 0.80 [17,18].

Statistical analyses were conducted using SPSS, version 26.0 [19].

Demographic and clinical data were presented as means and standard deviations (SD)
or absolute frequencies and percentages. The Independent sample t-tests and the One-Way
ANOVA were used to detect differences in FAS means between subgroups (Table 1) when
data normality assumptions were met according to Pestana and Gageiro [20].

Table 1. Mean scores of the FAS regarding characteristics of participants (1 = 104).

FAS
Variable Response Total
Mean (SD) P Mean (SD)
Social—Demographic
Gender 0.0802
Female 3.94 (0.71) 39.49 (7.10)
Male 3.90 (0.00) 39.00 (0.00)
Age 0.902 b
<34 4.05 (0.71) 40.53 (7.13)
35-40 4.01 (0.62) 40.17 (6.26)
41-51 3.30 (0.66) 33.09 (6.65)
>52 3.00 (0.00) 30.00 (0.00)
Marital Status 0.768 P
Married 4.00 (0.71) 40.06 (7.11)
Together 3.89 (0.56) 38.97 (7.21)
Divorced/Separated 3.73 (0.45) 36.33 (5.68)
Single 3.73 (0.45) 37.33 (4.50)
Current relationship 0.890 P
(years)
<3 3.98 (0.62) 39.88 (6.26)
4-6 4.04 (0.65) 40.44 (6.50)
7-9 4.05 (0.75) 40.53 (7.57)
>10 3.75(0.73) 37.58 (7.37)
Education level 0.956 P
Middle school 3.90 (0.00) 39.00 (0.00)
High school 3.98 (0.67) 39.80 (6.74)
Professional course 4.15 (0.79) 41.55 (7.90)
Bachelor/Graduation 3.92(0.72) 39.25 (7.23)
Master’s 3.95 (0.65) 39.52 (6.50)

Ph.D. 3.40 (0.96) 34.00 (9.64)
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FAS
Variable Response Total
Mean (SD) P Mean (SD)
Employment status 0.353b
Employed 3.96 (0.70) 39.61 (7.03)
Unemployed 3.96 (0.60) 39.63 (6.02)
Student 3.25(1.34) 32.50 (13.43)
Occupation 0.574®
Representatives of the legislative branch of
executive bodies, officers, directors, and executive 3.74 (0.83) 37.40 (8.38)
managers
Experts from intellectual and scientific activities 4.09 (0.67) 40.94 (6.79)
Intermediate-level technicians and professions 4.07 (0.33) 40.75 (3.30)
Administrative staff 3.86 (0.61) 38.64 (6.18)
Personal service, security, and safety workers and 3.92 (0.80) 39.22 (8.02)
salespeople
Skilled workers in industry, construction, and 2.90 (0.00) 29.00 (0.00)
craftsmen
Plant and machine operators 4.90 (0.00) 49.00 (0.00)
Spirituality—Religion
Spiritual person 0.4902
No 4.01 (0.64) 40.16 (6.40)
Yes 3.92(0.72) 39.26 (7.24)
Spiritual importance 0.745°
Not important 4.03 (0.59) 40.36 (5.98)
Little importance 3.83(0.72) 38.39 (7.22)
Important 3.94 (0.70) 39.47 (7.05)
Very important 4.17 (0.84) 41.71 (8.45)
Spiritual change with diagnosis 0.501 b
No change 4.03 (0.70) 40.34 (7.07)
Less important 3.72(0.82) 37.29 (8.29)
More important 3.92(0.62) 39.25 (6.21)
Spiritual change with treatment 0.360 °
No change 3.94 (0.75) 39.49 (7.57)
Less important 3.80 (0.80) 38.00 (8.00)
More important 4.00 (0.57) 40.08 (5.77)
Religious person 0.1812
No 3.78 (0.59) 37.82 (5.92)
Yes 4.02 (0.74) 40.28 (7.41)
Religion importance 0.745
Not important 4.03 (0.59) 40.36 (5.98)
Little importance 3.83(0.72) 38.39 (7.22)
Important 3.94 (0.70) 39.47 (7.05)
Very important 4.17 (0.84) 41.71 (8.45)
Religion changes with diagnosis 0.372°
No change 4.04 (0.71) 40.42 (7.12)
Less important 3.82 (0.75) 38.28 (7.56)
More important 3.90 (0.62) 39.00 (6.27)
Religion changes with treatment 0.066 ©
No change 3.98 (0.79) 39.85 (7.91)
Less important 3.90 (0.75) 39.08 (7.59)
More important 3.92 (0.52) 39.21 (5.20)

Clinical—Infertility
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Table 1. Cont.

FAS
Variable Response Total
Mean (SD) P Mean (SD)
Type 0.979 2
Primary 3.99 (0.68) 39.95 (6.84)
Secondary 3.64 (0.77) 36.42 (7.71)
Nature 0.179b
Never been pregnant 4.02 (7.59) 40.22 (7.59)
Natural pregnancy without live birth 3.76 (0.57) 37.66 (5.78))
Natural pregnancy, had child, not able to have
another child 3.83 (0.70) 38.33 (7.01)
Pregnancy with treatment, did not have a child 4.17 (0.36) 41.78 (3.62)
Pregnancy with treatment, had child, not able to
have another child 3.30 (0.84) 33.00 (8.48)
Cause 0.038°
Female 3.75(0.83) 37.52 (8.30)
Male 4.11 (0.42) 41.13 (4.20)
Mixed 4.13(0.71) 41.38 (7.11)
Unknown 3.98 (0.58) 39.83 (5.82)
Waiting diagnosis 4.17 (0.38) 41.77 (3.86)
Diagnosis (years) 0.052b
<3 3.94 (0.62) 39.40 (6.22)
4-6 3.98 (0.78) 39.80 (8.93)
7-9 3.97 (0.89) 39.70 (8.93)
>10 3.97 (1.01) 39.71 (10.14)
Consultation (years) 0.031P
<3 3.95 (0.62) 39.55 (6.24)
4-6 3.85(0.87) 38.57 (8.73)
7-9 4.21 (0.76) 42.10 (7.68)
>10 3.66 (1.20) 36.60 (12.03)
Treatments
Previous treatments 0.948 2
No 4.01 (0.71) 40.12 (7.11)
Yes 3.89 (0.69) 38.94 (6.98)
Time in current treatment (months)
<3 3.66 (0.23) 36.66 (2.30)
4-6 3.87 (0.51) 38.75 (5.12)
7-12 3.79 (0.71) 37.93 (7.19)
13-24 4.19 (0.73) 41.92 (7.33)
24-36 3.76 (0.55) 37.60 (5.50)
>37 3.84 (0.78) 38.43 (7.89)
Current treatment 0.228b
Previous tests 3.93(0.82) 39.30 (8.26)
Waiting to start 4.04 (0.61) 40.48 (6.13)
In cycle 3.97 (0.61) 39.78 (6.18)
(@)1 3.90 (0.00) 0.839b 39.00 (0.00)
IUI 4.10 (0.42) 41.00 (4.24)
IVF 3.81 (0.70) 38.10 (7.06)
ICST 4.22 (0.65) 42.25 (6.50)
Other 4.25 (0.49) 42.50 (4.94)
Tests after cycle 3.62 (0.84) 39.48 (7.03)

Legend: # Independent Sample Student’s t-test (Levene’s Test); b One Way ANOVA test; SD, standard deviation; O,
ovulation induction; IUI, intrauterine insemination; IVF, in vitro fertilization; ICSI, intracytoplasmic sperm injection.
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The internal consistency and reliability of the instrument were determined by calculat-
ing Cronbach’s alpha (higher than 0.70) [21]. The suitability to perform a factor analysis was
obtained through Bartlett’s Test of Sphericity (p < 0.05) [22] and the Kaiser-Meyer-Olkin
(KMO) sampling adequacy test (higher than 0.6) [23].

A confirmatory factor analysis (CFA) was first conducted using AMOS SPSS program
(Analysis of Moment Structures), version 26.0 [19]. A good fit was achieved if goodness-
of-fit indices presented the following recommended values: ratio of chi-square statistic to
the respective degrees of freedom (x2/df) (lower than 3); the root mean square error of ap-
proximation (RMSEA) with a value of 0.01 (excellent fit), below 0.05 (good fit) with lower
than 0.08 also considered a good fit, between 0.05-0.10 (moderate fit), and higher than
0.10 (bad fit); the incremental fit index (CFI) (greater than 0.90-0.95); Tucker-Lewis Index (TLI)
ranges between 0 and 1 with values greater than 0.90 indicating good fit; and Normed Fit
Index (NFI) higher than 0.90 [24-26]. If bad-fit statistics were identified, further examina-
tion of the 10-item model [17,18] would be done through exploratory factor analysis (EFA)
with a Varimax rotation. Items with communalities less than 0.2 were removed during this
process. A principal component extraction performed based on eigenvalues greater than
one (Kaiser criterion or K1) [27]. Factors with at least 3 items and a loading greater than
0.4 and a low cross-loading were retained. Additional scree plot analysis was used to analyze
findings.

Convergent and divergent validity of the final FAS structure was further investi-
gated using Pearson’s correlation coefficient between each variable of the FAS and the
Portuguese version of the Resilience Scale (RS) for adults [28] and the Spiritual Well-Being
Questionnaire (SWBQp) [29].

3. Results
3.1. Sample Characteristics

A total of one hundred and four participants (n = 104) met the inclusion criteria for this
study, and no respondent was excluded, as there were no missing or incomplete answers.
The sample included 102 women (98.1%) and 2 men (1.9%). Age ranged from 26 to 54 years
with a mean of 35.4 (SD = 4.8; 95% CI = 34.49-36.34). The majority of the sample lived
in the northern region of Portugal (33.3%), were married (57.7%), and living together for
a mean of 7.97 years (SD = 4.80; 95% CI = 7.03-8.91). Most had a higher education level
(65.4%), were employed (87.5%), and were intellectual and scientific experts (35.6%). Much
of the sample revealed a primary form of infertility (86.5%). Individuals were also dealing
with infertility for a mean time of 3.63 years (SD = 3.33) and were followed in consultation
for a mean of 3.10 years (SD = 3.31). It must be also highlighted the predominance of
respondents that had previously submitted to treatments (1 = 57; 54.8%) and were waiting
to start another treatment cycle (n = 49; 47.1%).

3.2. Descriptive Statistics of FAS

Table 1 provides an overview of the mean scores obtained by specific groups within
the study sample.

Findings revealed a significant association of fertility adjustment with time of consul-
tation (p = 0.031) and the cause of infertility (p = 0.038) (Table 1). Adjustment was decreased
in people attending consultation between 7-9 years (M = 4.21; SD = 0.76) and in individuals
still waiting for diagnosis results concerning infertility cause (M = 4.17; SD = 0.38). The
items” mean score for the FAS was 3.94 (SD = 0.70), and the total score for the overall scale
was 39.48 (SD = 7.03) (Table 2).
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Table 2. Descriptive statistics, Cronbach “s alpha coefficient of FAS, and EFA assessment of normality

of items.
Item Mean 95% CI SD  Skewness Std. Error  Kurtosis Std. Error ~ Cronbach Alpha (without Item)
1. 4.50 4.19-4.82 1.61 —-0913 0.237 -0.299 0.469 (0.400)
2. 3.35 3.00-3.70 1.76 —0.015 0.237 -1.336 0.469 (0.440)
3. 4.61 4.27-4.94 1.66 —1.038 0.237 —0.180 0.469 (0.403)
4. 3.62 3.32-3.94 1.62 —0.266 0.237 —1.065 0.469 (0.517)
5. 3.94 3.62-4.26 1.60 -0.329 0.237 —0.962 0.469 (0.400)
6. 4.33 3.99-4.65 1.69 —0.685 0.237 —0.746 0.469 (0.429)
7. 3.42 3.10-3.75 1.61 —0.028 0.237 -1.135 0.469 (0.558)
8. 4.33 4.03-4.58 1.42 —0.701 0.237 —0.256 0.469 (0.521)
9. 3.86 3.54—4.22 1.73 —-0.329 0.237 —-1.198 0.469 (0.480)
10. 3.54 3.22-3.86 1.65 —0.030 0.237 -1.113 0.469 (0.569)
Total 39.48 38.20-4091 7.03 -0.275 0.237 0.183 0.469 0.505
CI, confidence interval; SD, standard deviation.
The scale presented a Cronbach’s alpha of 0.51, indicating a lack of internal consistency
or homogeneity of the FAS. As such, and since the 10-item tool presented a significant
Bartlett’s test of Sphericity ()(2 =366.253, df = 45, p = 0.000) and KMO value of 0.782, factor
analysis was performed.
3.3. Confirmatory Factor Analysis
Despite the abovementioned results, structural validity of the Portuguese version of the
FAS was first analyzed by means of a CFA. As it was expected, findings did not confirm the
hypothesized structural model since a bad fit with the observed data was obtained (Table 3).
Table 3. CFA goodness-of-fit indices for the FAS models (1 = 104).
Models X df x/df p RMSEA (90%CI) CFI TLI NFI
10-item 3-factor [17,18] 84.608 32 2.644  0.000 0.126 (0.094-0.159) 0.844 0780 0.778
6-item 2-factor 28.402 8 3.550  0.000 0.157 (0.097-0.222) 0906  0.824  0.878
6-item 1-factor 40.594 9 4.510 0.000 0.185 (0.129-0.244) 0.855 0.758 0.826

CFI, Comparative Fit Index; CI, confidence intervals; df, degrees of freedom; NFI, Normed Fit Index; RMSEA,
Root-Mean-Square Error of Approximation; TLI, Tucker-Lewis Index; x?, chi-square statistic; x?/df, ratio of the
differences in chi-square to the differences in degrees of freedom.

3.4. Exploratory Factor Analysis

The Portuguese version of the FAS was analyzed using an EFA and principal compo-
nent analysis (PCA).

The K1 criterion (Table 4), along with the scree plot analysis (Figure 1), would seem to
argue for a two- or three-factor solution although different from the original FAS model.

Table 4. Components extraction from data based on K1 criterion and total variance explained for FAS
factor structure.

Components Extraction Based on K1 Criterion and Percentage (%) of Variance

Three-Factor Two-Factor
(10 Items) (6 Items)
Component
Total % Cumulative Total % Cumulative
Variance % Variance %
1 3.844 38.444 38.444 3.170 52.840 52.840
2 1.694 16.939 55.383 1.006 16.762 69.602

3 1.246 12.460 67.843
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Figure 1. Scree plot representing the eigenvalues (10-item Fertility Adjustment Scale).

In addition, a Varimax rotation with K1 presented a scale structure with Factor 1
(items 1, 3, 6, and 9), Factor 2 (items 4, 7, 8, and 10), and Factor 3 (items 2 and 5) (Table 5).

Table 5. Value of Varimax rotation factor loading of the FAS 2.

Varimax Rotation Factor Loading

Three-Factor Two-Factor
(10 Items) (6 Items)
Components 1 2 3 1 2

1 0.84 0.80

2 0.81 0.83
3 0.78 0.77

4 0.74

5 0.75 0.82
6 0.57 0.66

7 0.75

8 0.64

9 0.68 0.81
10 0.74

2 For clarity, loadings < 0.5 are not shown.

A factor with two variables is reliable only when the correlation between variables is
high (r > 0.70) [30], and this was not the case since the correlation value between variables 2
and 5 in Factor 3 was 0.66. These findings raised questions about the three-factor solution.

Meanwhile, an item-total analysis reduced the number of variables included in the
PCA to six items to improve the overall internal consistency (0.81). In this process,
items 4, 7, 8, and 10 were excluded.

At this point, the 6-item version of FAS was the focus of the analysis. The Bartlett’s
test of Sphericity (x? = 226.245, df = 15, p < 0.001) and the KMO value of 0.754 revealed
suitability to perform factor analysis. A PCA with Varimax rotation revealed a two-factor
solution: Factor 1 (items 1, 3, 6, and 9) and Factor 2 (items 2 and 5) that explained 69.60% of
the total variance (Table 2). The first component was labeled “centrality of parenting” and
the second known as “suspended life”.

Although Factor 2 included only two variables (item 2 and 5), correlation between
them was high and above the recommended value (0.72). Therefore, these items and the
factor were not excluded from the FAS structure (Table 5).

Communalities initial values were equal to one and after extraction ranged between
0.63 and 0.74. No items were deleted, as recommended values after the extraction were
above 0.3 (Table 6).
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Table 6. Communalities.

Communalities
Variables 10-Item 6-Item 2-Factor
Initial Extraction Extraction
1. 1.000 0.73 0.68
2. 1.000 0.68 0.71
3. 1.000 0.74 0.73
4. 1.000 0.61
5. 1.000 0.69 0.74
6. 1.000 0.64 0.63
7. 1.000 0.63
8. 1.000 0.80
9. 1.000 0.60 0.67
10. 1.000 0.63

Factor loadings of the 6-item tool ranged from 0.66 to 0.83, with recommended values
above the cut-point of 0.30 (Table 3). No cross-loadings were observed. The scree plot
(Figure 2) confirmed the two-factor structure of the 6-item FAS.

Scree Plot

Eigenvalue
m

1 2 3 4 5 ]

Component Number
Figure 2. Scree plot representing the eigenvalues (6-item FAS).
Pearson’s correlation between Factor 1 and Factor 2 was significant (r = 0.48; p < 0.001)
and above the recommended value (r > 0.30). The 6-item scale presented a mean for the

overall tool of 24.57 (SD = 7.27) and an item’s mean of 4.09 (SD = 1.21). Moreover, Factor 1
had a mean of 17.29 (SD = 5.41), and Factor 2 had a mean of 7.29 (SD = 2.91) (Table 7).

Table 7. Descriptive Statistics of 6-item FAS factors.

Fact Skewness Kurtosis
actor Total Mean SD Statistic SD Statistic Std. Error
1 3.64 1.45 —0.196 0.237 —0.861 0.469
2 4.32 1.35 —0.812 0.237 —0.067 0.469

Skewness and kurtosis values for the two factors did not exceed the critical values of 1
and 2, respectively; as such, the normality assumption was met for the sample.

3.5. Reliability and Validity

The reconfigured FAS with six items presented a high internal consistency, with a
Cronbach’s alpha of 0.82 (Factor 1 « = 0.82; Factor 2 o = 0.66).
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The validity of the 6-item FAS was further investigated by comparing it to the SWBQp
and the RS. Resilience and fertility adjustment have been theoretically related, and the
hypothesis of a strong negative correlation between the two constructs was not statistically
rejected in this study (Pearson coefficient (r) = —0.239; p = 0.015) (Table 5), which may be
seen as an indication that convergent validity exists.

On the other hand, correlation of the reconfigured FAS with the SWBQp indicated
discriminant validity (r = —0.128; p = 0.197), with most Pearson’s values indicating the
uniqueness of the FAS although the “suspended life” factor had a significant and negative
correlation with half of the SWBQp subscales (Table 8).

Table 8. Discriminant validity of the reconfigured Resilience Scale factors.

Discriminant Validity of the Reconfigured FAS Factors

FAS—Factor 1 FAS—Factor 2

FAS Total Centrality of Parenting Suspended Life

r p r y r %
SWBQp variables —0.128 0.197 —0.022 0.823 —0.278 ** 0.004
Personal —0.248 * 0.011 —-0.121 0.220 —0.397 ** 0.000
Communal —0.027 0.785 0.059 0.554 -0.177 0.072
Environmental —0.170 0.084 —0.123 0.214 0.198 * 0.044
Transcendental 0.002 0.982 0.095 0.339 —0.170 0.084
RS variables —0.239* 0.015 —0.057 0.568 —0.336 ** 0.000
Perseverance —0.139 0.159 —0.134 0.176 —0.243 * 0.013
Meaning of life —0.229* 0.020 —0.163 0.099 —0.324 ** 0.001
Serenity —0.265 ** 0.006 —0.184 0.061 —0.362 ** 0.000
Self-reliance and —0.252 % 0.010 —0.141 0.153 —0.290 ** 0.003

self-confidence

Legend: ** Correlation is significant at the 0.01 level (2-tailed); * Correlation is significant at the 0.05 level (2-tailed);
r, Pearson coefficient.

4. Discussion

The purpose of this study to test validity of the Fertility Adjustment Scale among
people undergoing assisted reproductive techniques was accomplished. The reliability
and validity of the Portuguese version of FAS [17,18] in a Portuguese sample of adults
undergoing fertility treatment were herein determined. The use of the same measurement
tool in a similar sample and context is not new. However, there is scarce evidence regarding
tests of the psychometric properties of the FAS in the Portuguese population [17,18].

A CFA followed by an EFA was conducted and revealed that the three factors and
10-item scale were not supported by data. Further analysis of this structure suggested a 6-item
instrument with two distinct dimensions: one designated as “centrality of parenting” and the
other as “suspended life”. Therefore, the results of this study deviated from the 10-item and
3-factor structure as presented by Lopes and Leal [17,18]. This two-factor solution explained
69.60% of the total variance, higher than the 63.55% of the scale of Lopes and Leal [17].

Moreover, the FAS with six items revealed a high internal consistency, with a Cronbach’s
alpha of 0.82 (Factor 1 = 0.82; Factor 2 = 0.66), and these values were also higher than the ones
obtained by Lopes and Leal [17,18] (0.80; Factor 1 = 0.80; Factor 2 = 0.60). Still, the Cronbach’s
alpha obtained in this study was lower than the 0.86 presented by Glover and collaborators [7].

Strong intercorrelations between factors of the FAS (r = 0.48; p < 0.001) were identified.
Additionally, the FAS was significantly and negatively correlated to the RS (r = —0.239;
p = 0.015). These are not surprising results. It confirms the known association between
resilience and adjustment to fertility and the fact that resilient individuals demonstrated
the effective adaptative process [31] to fertility conditioning and childlessness. The lack
of correlation of the FAS with the SWBQp (r = —0.128; p = 0.197) suggests that the two
measurement tools evaluate different and structurally independent constructs. Further-
more, slightly high values of the item’s mean (M = 4.09; SD = 1.21) and the mean for
the overall tool (M = 24.57; SD = 7.27) demonstrated a lack of adjustment in this sample.
These findings and the predominance of individuals who submitted to previous treatment
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(n = 57; 54.8%) reinforce what was stated by Moura-Ramos and collaborators [32] about pre-
vious cycles inducing negative consequences in emotional adjustment of individuals during
fertility treatment. These also re in line with findings of a systematic review regarding
women’s adjustment to ART [33], which identified acceptance of childlessness as a relevant
predictor of emotional response to treatment. Since most of our respondents were women,
these results have reinforced preliminary findings from previous research that revealed that
women believed in treatment success and accepted ART more easily than men [31]. Instead,
men would accept more often being childless when compared to women [31].

On the other hand, this study highlighted the significant association between indi-
viduals” adjustment to fertility and time of consultation (p = 0.032), with higher results
pointing to a decreased adjustment in people followed between 7 to 9 years in consultation
(M =4.21;SD = 0.76). This fact might be explained by the inclusion of respondents search-
ing for ART or in the middle of a fertility treatment. This persistent pursuit for treatment
options in order to achieve the so-desired child has been linked with the likelihood for an
absent process of dealing with loss and a lack of adaptation to definitive childlessness [33].
Such arguments might reflect the elimination of one of the original factors (“acceptance of
life without children”) of the FAS presented by Glover and collaborators [7] and also adopted
by Lopes and Leal [17,18].

Finally, a significant association was also found between adjustment and the cause of
infertility (p = 0.038), with a higher score obtained in individuals who were still unaware of the
cause for not having offspring (M = 4.17; SD = 0.38). If individuals do not have an objective cause
for understanding infertility, then the cognitive process that Verhaaket and collaborators [33]
argued necessary for adjustment to unsuccessful treatment might be compromised.

The following limitations should be considered when reading the results: the major
involvement of women and few men in the study could bias the overall results of the
sample; recruitment happened through the web, and as such, the sample included only
participants with internet access, which could have compromised findings; implementation
of the online questionnaire occurred in a more extended period of time than was expected
or scheduled due to a slow adherence of respondents. This might be explained by the
simultaneous recruitment method used by other scholars at the same time as the sudden
onset of the COVID-19 pandemic. Indeed, Sathian and collaborators [34] argued through
a literature review that COVID-19 had a great impact on research and was found to be
accountable for timeline delays and, as such, for possible outcomes bias. In fact, the
devastating impact of COVID-19 on the worldwide population [35] led governments to
impose restrictions to manage the healthcare system [34]. Due to that, one might also
extrapolate possible bias in this study’s results added to Portuguese individuals dealing
with infertility as reproductive assistance since ART were postponed [34].

5. Conclusions

In conclusion, our findings showed that the shortened, Portuguese version of the FAS
with six items can be used in individuals going through ART.

In this time of enhanced concerns about couples’ fertility issues and treatments, the
FAS could be useful in identifying patients” psychological needs and therefore allowing
an early, patient-centered intervention directed towards adjustment to fertility problems
at different stages of ART. These will aid patients in the process of becoming resilient,
regaining control over their lives, developing realistic expectations, dealing with both
positive and negative treatment outcomes, and preventing adverse mental health outcomes
and treatment withdrawals.

Further studies concerning the adaptative processes in both men and women or
couples are needed. The use of the same methodology by other researchers could provide
enough evidence to allow comparisons. Finally, testing the reliability and validity of the
FAS along with psychometric properties of the shortened version as presented in this paper
in similar samples and distinct populations will help to build a body of knowledge capable
of warranting the robustness of this tool in measuring adjustment to fertility.
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