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Abstract
Purpose  This study aimed to explore the health-related quality of life (HRQoL) and subjective wellbeing (SWB) of infertility 
patients in mainland China and to investigate the relationships between HRQoL and SWB instruments in infertility patients.
Methods  We conducted this cross-sectional study in the Hospital for Reproductive Medicine Affiliated of Shandong Univer-
sity between April 2019 and November 2019. Participants self-completed the five-level EQ-5D (EQ-5D-5L) questionnaire, the 
Assessment of Quality of Life (AQoL)-8D, and the WHO-5 wellbeing index (WHO-5). The agreements between EQ-5D-5L 
and AQoL-8D were assessed employing intraclass correlation coefficient (ICC) and Bland-Altman plots. Exploratory factor 
analysis (EFA) was conducted to examine the difference in descriptive systems among the three instruments.
Results  We analyzed a valid sample of 618 infertility patients (84.4%). The mean scores of the total EQ-5D-5L, AQoL-8D, 
and WHO-5 were 0.96 (95%CI 0.96, 0.96), 0.80 (95%CI 0.79, 0.81), and 16.92 (95%CI 16.52, 17.31), respectively. Patients 
diagnosed with primary infertility had significantly lower HRQoL and SWB than those with secondary infertility. The ICC 
of EQ-5D-5L and AQoL-8D was 0.14. The AQoL-8D (r = 0.625) was more strongly correlated with WHO-5 than with the 
EQ-5D-5L (r = 0.262). The EFA results indicated that HRQoL instruments and the WHO-5 instruments were complementary 
rather than substitutable.
Conclusions  Poorer HRQoL and SWB were found that primary than secondary infertility patients. There exists a poor 
agreement between EQ-5D-5L and AQoL-8D and the difference in the psychosocial components may explain the difference. 
Measuring both HRQoL and SWB could provide complementary information for infertility patients.
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Introduction

Infertility is defined as the inability to conceive after at least 
12 months of unprotected intercourse [1]. Due to factors 
such as unfavorable lifestyle and environmental pollution, 
the prevalence rate of infertility in China has been increasing 
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[2, 3]. The infertility rate of couples of childbearing age in 
China has risen from 2.5% to 3% to around 12% to 15% in 
20 years, and the number of patients has exceeded 50 million 
[3, 4]. Infertility (and its treatment process) could result in 
psychological distress, and could cause greater stressors in 
life [5, 6]. Furthermore, infertility affects a couple’s marital 
quality, sexual relationships, psychological wellbeing, and 
quality of life [7–10]. Infertility has become an important 
public health and social problem in China [2, 3, 11].

Health-related quality of life (HRQoL) is a comprehen-
sive measurement that includes an individual’s physical, 
psychological, social function, and material state, which is a 
multi-dimensional concept that represents the patient’s over-
all perception of the impact of an illness and its treatment 
[12]. HRQoL can be assessed by using generic or disease-
specific instruments, especially preference-based HRQoL, 
which has become an increasingly important outcome instru-
ment in a particular form of economic evaluation cost-utility 
analysis (CUA) [13]. Based on the literature review, most of 
the previous studies measured HRQoL of infertility patients 
using generic or disease-specific instruments, such as Medi-
cal Outcomes Study 36-Item Health Survey (SF-36) and Fer-
tility Quality of Life (FertiQoL) [14, 15], while no studies 
used the preference-based measurements among infertility 
patients.

Accurately measuring health state utilities plays a key 
role in CUA to ensure optimal health resource allocation 
[13]. A systematic review (for studies published before July 
2018) concluded that although the quality of life and wellbe-
ing of people having or having had fertility problems were 
reported, “none of the studies reported outcomes relevant 
for cost-utility studies” [16]. Since then, one study in the 
Netherlands elicited health state utilities for infertility and 
subfertility using time-trade-offs (TTO) from the general 
public recruited from an online panel company [17]. To our 
best knowledge, this is the first study to evaluate health state 
utilities among Chinese infertility patients.

Subjective wellbeing (SWB) is a measure of the over-
all ‘wellness’ of an individual, which is a broad category 
of phenomena that includes people’s emotional responses, 
domain satisfaction (e.g., health, work, social relationships), 
and global judgements of life satisfaction [18, 19]. Infertil-
ity is not only a health problem but also there is a negative 
association between having fertility problems and quality of 
life/wellbeing [16], and infertile couples who fail to conceive 
face pressure from family members and the community [10, 
20]. Among infertile individuals, women usually had poor 
scores in HRQoL compared to men [21]. In the Chinese 
cultural setting, infertile couples were under greater psy-
chosocial pressure. In particular, women were more likely 
to be blamed for their inability to conceive than men [8, 11].

It has been proposed that HRQoL instruments fail to cap-
ture SWB losses in some diseases [22, 23], and SWB should 

also be considered in health resource allocation [19]. Con-
sequently, there are increasing numbers of studies aiming 
to investigate the relationship between health state utilities 
and SWB in patients of different diseases [24–26]. There is 
no evidence of the relationship between health state utilities 
and SWB in infertility patients.

This study aimed to investigate the health state utilities 
and SWB of infertility patients in China, and to evaluate the 
relationship between generic HRQoL and SWB instruments 
in infertility patients.

Methods

Participants and data collection

This study was conducted in the Hospital for Reproductive 
Medicine Affiliated of Shandong University between April 
2019 and November 2019. The participants were diagnosed 
with infertility, including primary infertility or secondary 
infertility. Primary infertility couples are those who have 
never been initiated with a clinical pregnancy, and second-
ary infertility couples are those who are unable to establish a 
clinical pregnancy but have previously been diagnosed with 
a clinical pregnancy [1]. To ensure the accuracy of patients’ 
diagnosis information, clinical diagnosis information was 
obtained from the hospital information system. Informed 
consent was obtained from all participants after a detailed 
explanation of the study. This investigation was performed 
face-to-face by the interviewers. The interviewer, from 
Shandong University, explained the meaning of the survey 
and the requirements to fill in the questionnaire. Then par-
ticipants completed the questionnaire on their smartphones. 
When the participants did not understand the questionnaire, 
the interviewer would give an explanation. The exclusion 
criteria were as follows: (1) being younger than 18 years 
old at the time of the survey, or (2) being unwilling to give 
informed consent, or (3) lack of clear clinical diagnosis of 
infertility or other gynecological diseases, such as premature 
ovarian failure or abnormal uterine bleeding.

Sample size calculation

The study was powered based on the health state utility of 
uncertainty around the estimates using Eq. (1) [27]:

According to the previous study [17], the standard devia-
tion (σ) was assumed to be 0.25 in this study. The margin 
of error (ω) can be estimated with half of the 95% confi-
dence interval (CI), and the previous study evaluated the 

(1)n =
�
2

(�∕1.96)2
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Dutch primary infertility patient’s utility was 0.792 (95% CI 
0.771, 0.813) [17]. Using Eq. (1) with σ = 0.25 and ω = 0.02 
to estimate the sample size for the survey of 600 (n) infertil-
ity patients [27]. Furthermore, considering the rate of loss 
(20%), we aimed to recruit at least 720 participants.

Instruments

The research used two generic preference-based HRQoL and 
one SWB  measures, including the five-level EQ-5D (EQ-
5D-5L) questionnaire, the Assessment of Quality of Life 
(AQoL)-8D, and the WHO-5 wellbeing index (WHO-5). 
The self-completed survey also involved the socio-demo-
graphic background of the respondents.

EQ‑5D‑5L

The EQ-5D-5L is an updated version of the most widely 
used three-level EQ-5D (EQ-5D-3L) instrument [28]. It has 
demonstrated reducing ceiling effects and improving sensi-
tivity in comparison to EQ-5D-3L [29, 30]. The EQ-5D-5L 
consists of five dimensions (mobility, self-care, usual activi-
ties, pain/discomfort, and anxiety/depression) and a stand-
along Visual Analog Scale (VAS), with each dimension 
having five response levels: no problems, slight problems, 
moderate problems, severe problems, and unable to/extreme 
problems [28]. The VAS with anchor points 0 (‘worst imagi-
nable health state’) and 100 (‘best imaginable health state’) 
was used. The Chinese version of the EQ-5D-5L descriptive 
system was adopted [31]. The previous study demonstrated 
the measurement equivalence of English and Chinese ver-
sions of the EQ-5D-5L questionnaire [32]; the EQ-5D-5L 
has been widely used in both the general public and disease 
populations [33]. This study used the Chinese-specific EQ-
5D-5L value set [34].

AQoL‑8D

The Assessment of Quality of Life (AQoL)-8D is one of the 
most comprehensive preference-based HRQoL and it was 
developed to achieve increased sensitivity in psychosocial 
dimensions of health [35]. The AQoL-8D contains 35 items 
and defines 2.37 × 1023 possible health states [35, 36]. Three 
of these dimensions (independent living, pain, senses) could 
be combined to create a physical super-dimension and the 
other five dimensions (mental health, happiness, coping, 
relationships and self-worth) could be combined to create a 
psychosocial super-dimension [35]. Given it has more psy-
chosocial dimensions, it could be a better measure for the 
HRQoL of infertility patients. The AQoL instruments have 
been used to measure HRQoL in the Chinese population [37, 
38]. The Chinese version AQoL-8D was used, and without a 

Chinese-specific value set, so the original scoring algorithm 
incorporating Australian preference weight was used [39].

WHO‑5

The WHO-5 was a 5-item measure that was designed to 
evaluate emotional wellbeing and psychological wellbeing 
[40]. The degree to which these feelings were presented in 
the last 14 days was scored on a 6-point Likert-type scale 
ranging from 0 (“at no time”) to 5 (“all of the time”). The 
raw score is calculated by calculating the summary score 
of the five items. The raw total score ranges from 0 to 25, 
with 0 representing the worst possible and 25 representing 
the best possible wellbeing; a total score below 13 indicates 
poor wellbeing and it is an indication for testing for depres-
sion under ICD-10 [41]. The Chinese version of WHO-5 
was used in this study [41]. The WHO-5 has been applied 
to a wide range of study fields, which is among the most 
widely used questionnaires assessing subjective psychologi-
cal wellbeing [42].

Data analysis

Descriptive analysis was presented as mean (standard devia-
tion, SD) or median (95% CI) for continuous variables and 
frequency (%) for categorical variables. The normality test 
was used for the Shapiro-Wilk test. The nonparametric 
Kruskal-Wallis test was used to compare the diagnosis and 
socio-demographic sub-group scores. Since the dependent 
variable EQ-5D utility score exhibits a ceiling effect, a large 
proportion of subjects are in full health with a utility score 
of 1. We re-created a dummy variable to indicate whether 
respondents scored full health or not and used a logit model 
to study the associated factors of EQ-5D-5L scores. The 
ordinary least squares (OLS) regression was used to assess 
the associated factors of AQoL-8D scores and WHO-5 
scores.

This study compared psychometric properties of the 
AQoL-8D and EQ-5D-5L scores in evaluating HRQoL 
among infertility patients. The floor or ceiling effects were 
considered to be present if more than 15% of the respondents 
achieved the lowest or highest possible score, respectively 
[43, 44]. The agreements between the two instruments were 
assessed employing the Bland-Altman plot and the intraclass 
correlation coefficient (ICC), with an ICC > 0.7 indicating a 
strong agreement [45]. The sensitivity of instruments to dis-
tinguish the diagnosis of infertility patients were studied by 
using the Cohen effect size, according to the following cut-
offs: Cohen’s d < 0.2 = small; 0.2 < Cohen’s d < 0.5 = mod-
erate; Cohen’s d ≥ 0.5 = strong, Cohen’s d ≥ 0.8 large [46].

To investigate the relationships between HRQoL and 
SWB measures, Spearman’s rank correlation coefficients 
were estimated. The strength of the correlation (r) was 
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interpreted as follows: r > 0.7 indicates strong; 0.3 < r < 0.7 
indicates moderate; r < 0.3 indicates weak [47]. Lastly, this 
study explored the complementary or substitute relation-
ship between generic HRQoL and SWB instruments in 
infertility patients. Exploratory factor analysis (EFA) was 
conducted to examine the difference in descriptive systems 
between the three instruments, and compared with item-
level responses for the HRQoL and SWB instruments. 
EFA was used to ascertain the number of unique under-
lying latent factors that were associated with the items 
covered by the three instruments [48]. Despite the con-
ceptual origins of different instruments, it is a commonly 
adopted strategy to explore empirically whether different 
instruments measure similar content using EFA [49–51]. 
The Bartlett’s test of sphericity (p < 0.05) and a Kaiser-
Meyer-Olkin (KMO) measure of sampling adequacy 
reaching ≥ 0.50 would be considered appropriate to con-
duct EFA [52]. Because both of the instruments (AQoL-
8D, EQ-5D-5L, and WHO-5) are scored on categorical 
scales, and items are analyzed as ordinal information [53]. 
The EFA was estimated using the maximum likelihood 
method, and the number of the factors to be extracted was 
determined according to the parallel analysis based on 
minimum rank factor analysis (PA-MRFA) [53], and the 
promax rotation was used to obtain the rotated factor load-
ings. Pearson correlation coefficients were used to examine 
the extent of the relationship between factors.

Except for EFA which was conducted using FACTOR 
12.03.02 software for Windows [54], all other statistical 
analyses were conducted using STATA version 14.1.

Results

Participants’ socio‑demographic characteristics

A total of 732 patients initially agreed to participate in this 
study. Among them, 49 patients had missing or incorrect 
medical record numbers, and 65 patients were non-infertility 
patients or with missing diagnoses from the hospital infor-
mation system. Finally, we analyzed a valid sample of 618 
infertility patients (84.4%). The average time to complete the 
questionnaire was 11.4 mins. Table 1 presents the charac-
teristics of the participants. About 83.2% of the participants 
were female patients. More than one half (53.9%) of the 
patients have primary infertility. The mean age of the par-
ticipants was 31.6 (SD: 4.8). More than one half (51.9%) of 
the participants have a university degree and above. About 
68.5% of the participants were urban employees. The annual 
household income of 8.4% was more than 150,000 Chinese 
Yuan, and 29.6% was less than 30,000 Chinese Yuan.

Participants’ HRQoL and SWB

The mean scores for the total EQ-5D-5L, AQoL-8D, and 
WHO-5 were 0.96 (95%CI 0.96, 0.96), 0.80 (95%CI 0.79, 
0.81), and 16.92 (95%CI 16.52, 17.31), respectively. The 
distribution of scores for each of the three instruments is 
plotted in Fig. 1. There existed a left-skewed distribution 
for all 3 instruments and the null hypothesis of normal dis-
tribution was rejected by the Shapiro-Wilk test. All three 
instruments found that patients with primary infertility 
had lower scores than secondary infertility; the differences 
were statistically significant for EQ-5D-5L (OR = 1.515), 
AQoL-8D (β = 0.028), and WHO-5 (β = 1.528), after 
controlling the socio-demographic characteristics. Fur-
thermore, males tended to have higher HRQoL and SWB 
than females, but the difference was only statistically sig-
nificant based on AQoL-8D. More details on sub-group 

Table 1   Characteristics of participants (N = 618)

Characteristics Number (%)

Sex
 Male 104 (16.8)
 Female 514 (83.2)

Infertility type
 Primary infertility 333 (53.9)
 Secondary infertility 285 (46.1)

Age, years (mean ± SD) 31.6 ± 4.8
 20–25 56 (9.1)
 26–30 216 (35.0)
 31–35 215 (34.8)
 36–40 99 (16.0)
 > 40 32 (5.2)

Education
 Illiteracy or primary school 19 (3.1)
 Secondary school 146 (23.6)
 High school or technical secondary school 132 (21.4)
 University degree and above 331 (51.9)

Occupation
 Urban employee 423 (68.5)
 Peasants 48 (7.8)
 Unemployment 57 (9.2)
 Others 90 (14.6)

Annual household income (Chinese Yuan, CNY)
 < 30,000 183 (29.6)
 30,000–80,000 279 (45.2)
 80,001–150,000 104 (16.8)
 > 150,000 52 (8.4)

Subjective wellbeing
 WHO-5 scores ≥ 13 509 (82.4)
 WHO-5 scores < 13 109 (17.6)
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comparisons and regression analysis are found in Supple-
mentary Table 1 and 2.

Psychometric properties of EQ‑5D‑5L and AQoL‑8D

Between two generic preference-based HRQoL instruments, 
EQ-5D-5L showed a higher ceiling effect with 47.7% of 
participants reported being in full health (i.e., utility = 1), 
whereas the ceiling effect of AQoL-8D is 2.4% (Table 2). 
The detailed frequency of responses to EQ-5D-5L dimen-
sions is shown in Supplementary Table 3. Among the five 
dimensions, the proportion of participants reporting anxiety/
depression problems was the highest (46.0%), followed by 
pain/discomfort (19.3%); for the left 3 dimensions, more 
than 98% of respondents reported no problems.

EQ-5D-5L and AQoL-8D had a poor absolute agree-
ment in this study, with an ICC of 0.14 (95%CI -0.07, 0.34). 
Bland-Altman plots (Fig. 2) further showed that between the 
two health state utility instruments, the range of 95% limits 
of agreement (LOA) was 0.48. The mean difference between 
the EQ-5D-5L and AQoL-8D is 0.16 (95%CI 0.15, 0.17).

AQoL-8D indicated a moderate effect size (Cohen’s 
d = 0.32/0.30) between the different diagnosis and gender 
of infertility patients, respectively, whereas EQ-5D-5L 
indicated a small effect size (Cohen’s d = 0.22/0.18). Fur-
thermore, AQoL-8D indicated a larger effect size (Cohen’s 
d = 1.44) between poor wellbeing (WHO-5 scores < 13) 
and high wellbeing (WHO-5 scores ≥ 13) cut-offs, and it 
is higher than EQ-5D-5L (Cohen’s d = 0.67). These indi-
cated that the AQoL-8D is more sensitive than EQ-5D-5L 
to measure changes in different characteristics of infertility 
patients’ HRQoL.

Relationships between HRQoL and SWB measures

Table 3 reports Spearman’s correlation coefficients between 
the WHO-5 and two HRQoL instruments. The AQoL-8D 
(r = 0.625) was more strongly correlated with WHO-5 than 
the EQ-5D-5L (r = 0.262). Among five EQ-5D-5L dimen-
sions, pain/discomfort (r = -0.165) and anxiety/depression 
(r = -0.301) were significantly correlated with WHO-5 (both 
p < 0.01). For two super dimensions in AQoL-8D, the super 
psychosocial dimension (r = 0.630) was more strongly cor-
related with WHO-5 than the super physical dimension 
(r = 0.416).

The KMO was 0.940 for pooled AQoL-8D, EQ-5D-5L, 
and WHO-5 items, Bartlett’s test of sphericity coefficient 
was 6921.2 (p ≤ 0.001), suggesting that the data were appro-
priate to conduct EFA [52]. The EFA based on the WHO-
5, EQ-5D-5L, and AQoL-8D items is presented in Table 4. 
The degree of overlap was large when comparing the EQ-
5D-5L with the AQoL-8D. Three factors were extracted 
based on the parallel analysis, and their correlations ranged 

Fig. 1   Distributions of EQ-5D-5L, EQ-VAS, AQoL-8D, and WHO-5
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from 0.416 (between factors 2 and 3) to 0.643 (between 
factors 1 and 2) in Supplementary Table 4. The degree of 
overlap was large when comparing the EQ-5D-5L with the 
AQoL-8D, and the five dimensions of EQ-5D-5L shared 
two common factors with the AQoL-8D (factor 1 and factor 
3) in Table 4. Based on item loadings, these two common 
factors can be described as reflecting aspects of the psycho-
social dimension (factor 1) and physical dimension (factor 
3). All five WHO-5 items loaded on factor 2, a factor that 
was not shared by any EQ-5D-5L/AQoL-8D items (Table 4). 
The EFA result indicated that the two HRQoL instruments 
(EQ-5D-5L/AQoL-8D) and the WHO-5 are complementary 
measures as all five WHO-5 items were grouped into a stan-
dalone factor.

Discussion

This study evaluated Chinese infertility patients’ HRQoL 
and SWB based on EQ-5D-5L/AQoL-8D and WHO-5, 
respectively. This study demonstrated the psychometric 
properties of generic HRQoL and SWB instruments in 

infertility patients, as well as the complementary relation-
ship between HRQoL and SWB instruments.

The mean score for the total infertility patients was 0.96 
(SD: 0.05) based on EQ-5D-5L and was almost the same as 
the norm of the Chinese urban population (0.957, SD: 0.069) 
[55]. The mean score of Chinese primary infertility patients 
was 0.78 (95%CI 0.76, 0.79) based on the AQoL-8D, which 
was similar to the Dutch primary infertility patients’ mean 
utility value of 0.79 (95%CI 0.77, 0.81) based on TTO [17]. 
Furthermore, this study found that patients diagnosed with 
primary infertility had significantly lower HRQoL and SWB 
than patients diagnosed with secondary infertility, which 
was consistent with previous studies [56]. Existing research 
showed that primary infertility patients were more likely to 
suffer from greater levels of distress and depression than 
secondary infertility patients [57]. Women with primary 
infertility reported greater sensitivity to comments about 
their childlessness, and they experienced greater levels of 
fertility-related social concern (e.g., sense of social isola-
tion or alienation) and decreased enjoyment of sex [58, 59].

This study found that the mean utility values (0.97/0.83) 
tended to be higher for males than females (0.96/0.79) 
based on the EQ-5D-5L and AQoL-8D, respectively. Pre-
vious empirical research has shown that the infertility of 

Table 2   Comparison 
of the EQ-5D-5L, 
EQ-VAS, AQoL-8D, and 
WHO-5

Ceiling effect, 15% of respondents scored the highest possible health/subject wellbeing state; floor effect, 
15% of respondents scored the lowest possible health/subject wellbeing state

Measures Theoretical range Observed range Mean (SD) Median Ceiling effect
N (%)

Floor effect
N (%)

EQ-5D-5L − 0.39, 1.00 0.66, 1.00 0.96 (0.05) 0.95 295 (47.7) 0 (0)
EQ-VAS 0, 100 0, 100 84.77 (15.52) 87.00 148 (23.9) 3 (0.5)
AQoL-8D 0.09, 1.00 0.32, 1.00 0.80 (0.14) 0.82 15 (2.4) 0 (0)
WHO-5 0, 25.00 0, 25.00 16.92 (4.96) 18.00 54 (8.7) 2 (0.3)

Fig. 2   Bland-Altman plots of 
comparison among EQ-5D-5L 
and AQoL-8D utilities
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males’ coping ability and psychological adjustment were 
better than females’ [60]. The literature review has also 
shown that infertile women have a more intense impact 
than men on their (health-related) quality of life [21], 
especially Chinese women appear to undergo more of 
the blame for infertility [8, 11].

With regard to the psychometric properties of two generic 
preference-based HRQoL instruments, a poor absolute 
agreement was found. In particular, the EQ-5D-5L had 
a very high “ceiling effect” (47.7%). Among five dimen-
sions, 46.0% of participants have anxiety/depression prob-
lems, which was higher than the Chinese urban population 
norms (26.85%) [55]. The possible reason is that infertil-
ity has negative effects on the psychological wellbeing and 
sexual relationships of couples [10]. Previous studies have 
also reported that infertility was likely to influence family 
relationships and marital relationships in Chinese culture 
[8, 11]. Although EQ-5D-5L is the most frequently used 
health state utility instrument in economic evaluations, it 
lacks items about psychosocial health [61] and is not sensi-
tive to some diseases [62]. As a comparison, the AQoL-8D 
has 5 dimensions and 25 items related to psychosocial health 
[23, 35]. This difference may also explain why a much lower 

correlation was found between EQ-5D-5L and WHO-5 ver-
sus between AQoL-8D and WHO-5 wellbeing Index.

Regarding the relationship between HRQoL and SWB 
in infertility patients, the EFA showed that the dimensions 
measured by SWB changed into a separate factor that was 
different from those characterized in HRQoL instruments. 
This result indicated that the two HRQoL instruments 
(EQ-5D-5L/AQoL-8D) and the WHO-5 are complemen-
tary rather than substitutable. HRQoL generally picks up 
changes in certain health-related domains and focuses on 
deficits in functioning (e.g., pain). However, these domains 
may fail to pick up the broader impacts of healthcare in the 
experience of patient’s lives [19, 63]. Infertility is not just 
a reproductive dysfunction, and it also leads to psychologi-
cal problems and influences psychological wellbeing [16]. 
Recent studies have reported that Chinese women under-
going frozen embryo transfer and repeated implantation 
failure patients have poor psychological status and quality 
of life [64, 65]. SWB covered a wider range of patients’ 
domains, among which health is one of the most important 
determinants of SWB [63]. Childbearing is a natural and 
essential part of married life in China’s traditional ideas, 
and children are an important part of maintaining family 

Table 3   Spearman’s correlation coefficients between the WHO-5 and two HRQoL instruments

**p < 0.01

WHO-5

Active and vigorous Calm and relaxed Daily life has been filled 
with things that interest 
me

Cheerful and 
in good spirits

Fresh and rested WHO-5 scores

Panel A: EQ-5D-5L
 Mobility 0.071 0.032 0.060 0.020 0.076 0.063
 Self-care 0.064 0.065 0.063 0.064 0.061 0.064
 Usual activities − 0.001 − 0.039 − 0.010 − 0.074 0.061 − 0.023
 Pain/discomfort − 0.142** − 0.141** − 0.127** − 0.171** − 0.138** − 0.165**
 Anxiety/depression − 0.283** − 0.250** − 0.300** − 0.276** − 0.238** − 0.301**
 EQ-5D-5L Utility 0.239** 0.228** 0.244** 0.269** 0.189** 0.262**
 EQ-5D-5L VAS 0.330** 0.295** 0.318** 0.320** 0.301** 0.349**

Panel B: AQoL-8D
 Super physical dimen-

sion
0.375** 0.334** 0.388** 0.330** 0.395** 0.416**

 Independent living 0.305** 0.254** 0.305** 0.271** 0.295** 0.329**
 Pain 0.275** 0.256** 0.293** 0.281** 0.380** 0.339**
 Senses 0.273** 0.231** 0.286** 0.208** 0.237** 0.279**
 Super psychosocial 

dimension
0.566** 0.538** 0.582** 0.547** 0.532** 0.630**

 Mental health 0.483** 0.488** 0.504** 0.484** 0.449** 0.549**
 Happiness 0.508** 0.506** 0.534** 0.518** 0.461** 0.564**
 Coping 0.444** 0.408** 0.440** 0.408** 0.445** 0.490**
 Relationships 0.500** 0.469** 0.516** 0.494** 0.477** 0.554**
 Self-worth 0.446** 0.383** 0.440** 0.395** 0.403** 0.470**
 AQoL-8D utility 0.561** 0.526** 0.579** 0.537** 0.534** 0.625**
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Table 4   Exploratory factor 
analysis comparing the WHO-5 
and two HRQoL instruments

Extraction Method: Maximum Likelihood. Rotation Method: Oblique Promax
Loadings smaller than 0.3 are not shown in the table
The factor correlation matrix is reported in Supplementary Table 4

Instruments Items/dimensions Factor

1 2 3

AQoL-8D Mental health: sadness 0.871
AQoL-8D Mental health: depression 0.816
AQoL-8D Mental health: worry 0.772
AQoL-8D Mental health: anger 0.733
AQoL-8D Mental health: calm 0.709
EQ-5D-5L Anxiety/depression 0.639
AQoL-8D Happiness: contentment 0.637
AQoL-8D Self-worth: worthlessness 0.607
AQoL-8D Happiness: happiness 0.569
AQoL-8D Relationships: social isolation 0.564
AQoL-8D Self-worth: confidence 0.554
AQoL-8D Mental health: sleep 0.517
AQoL-8D Happiness: pleasure 0.506
AQoL-8D Mental health: despair 0.490
AQoL-8D Self-worth: feeling a burden 0.461
AQoL-8D Relationships: intimacy 0.435
AQoL-8D Coping: energy 0.427
AQoL-8D Relationships: social exclusion 0.416
AQoL-8D Relationships: enjoy close relationships 0.415
AQoL-8D Relationships: close relationships 0.404
AQoL-8D Mental health: self harm 0.387
AQoL-8D Pain: pain interfere 0.320
AQoL-8D Coping: control [0.292]
AQoL-8D Happiness: enthusiasm [0.267]
AQoL-8D Senses: vision [0.241]
WHO-5 Active and vigorous 0.956
WHO-5 Calm and relaxed 0.933
WHO-5 Cheerful and in good spirits 0.922
WHO-5 Fresh and rested 0.797
WHO-5 Daily life has been filled with things that 

interest me
0.789

AQoL-8D Independent living: mobility 0.635
AQoL-8D Independent living: self-care 0.560
AQoL-8D Independent living: household tasks 0.508
AQoL-8D Independent living: getting around 0.475
AQoL-8D Senses: communication 0.384
AQoL-8D Coping: coping 0.383
AQoL-8D Relationships: family role 0.360
AQoL-8D Relationships: community role 0.346
AQoL-8D Pain: degree 0.304
EQ-5D-5L Pain [0.286]
AQoL-8D Pain: frequency [0.265]
AQoL-8D Senses: hearing [0.255]
EQ-5D-5L Mobility [0.226]
EQ-5D-5L Usual activities [0.207]
EQ-5D-5L Self-care [0.184]
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stability [66, 67]. Previous studies have shown that infer-
tility usually affects patients’ SWB and family happiness, 
especially under the concept of Chinese family inheritance 
[68, 69]. SWB can help provide a more complete picture of 
the effects of healthcare [19]. The previous studies showed 
that the generic instruments (e.g., SF-36) were mostly used 
for assessing HRQoL in infertile couples but disease-spe-
cific instruments (e.g., FertiQoL) were rarely used [14, 
15]. The disease-specific instruments have been proved 
a valid measure for the evaluation of infertility problems 
and their treatment effects [14]. Further research would 
be needed to use SWB and disease-specific instruments 
so as to measure the infertility patient’s health outcome 
comprehensively.

Our study has some limitations that deserve to be men-
tioned. Firstly, although all patients’ diagnoses have been 
verified from the hospital information system to ensure 
accuracy, limited clinical information was collected in this 
study. Consequently, any potential comorbidities were not 
included in this study. Future studies could validate the 
findings of this paper. Secondly, the scoring algorithm 
of AQoL-8D is based on preferences from Australians. 
However, empirical evidence from the literature suggests 
that using a country-specific scoring algorithm has only a 
minor impact on the results [70]. Thirdly, this study was 
conducted in one hospital, so it may not be representa-
tive of the Chinese infertility population. However, this 
hospital attracts infertility patients from other provinces 
of China for its reputation. Finally, based on the current 
cross-sectional study design, we are not able to explore 
the responsiveness of different instruments in infertility 
patients during the treatment or after successful pregnancy.

Conclusion

Patients diagnosed with primary infertility had signifi-
cantly lower HRQoL and SWB than patients diagnosed 
with secondary infertility. Infertility females also tend 
to have poorer HRQoL than males. Poor agreement was 
found between two preference-based HRQoL instruments 
in infertility patients and the component of psychosocial 
health may explain the difference. The AQoL-8D which 
included more psychosocial items could be a better instru-
ment to measure the HRQoL than the EQ-5D-5L, although 
both of them are complementary to the SWB measures 
by the WHO-5. More research is needed to explore the 
HRQoL and SWB among infertility patients in China.
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tains supplementary material available https://​doi.​org/​10.​1007/​
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