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Purpose: Receiving assisted reproductive technology is stressful due to its long-lasting process, which might pose negative impacts 
on clients’ psychological well-being and quality of life. This study was to investigate coping profiles among couples undergoing 
assisted reproductive technology and examine their associations with psychological distress and quality of life.
Methods: This cross-sectional study was conducted at the IVF center of a specialized hospital in Shanghai, China. Of 502 eligible 
clients completed a structured, online survey of socio-demographic information, Dyadic Coping Inventory, Kessler Psychological 
Stress Scale, and Fertility quality of life. Coping profiles were identified using latent profile analysis and differences between identified 
profiles on psychological distress and quality of life were examined using analyses of covariance.
Results: A three-profile solution was supported: low dyadic coping group (n = 168, 33.50%), moderate dyadic coping group (n = 241, 
48.00%), and high dyadic coping group (n = 93, 18.50%). Significant differences between those groups were found in psychological 
distress and quality of life.
Conclusion: The findings of this study have revealed dyadic coping profiles in clients undergoing assisted reproductive technology, 
which are differentially associated with psychological distress and quality of life.
Keywords: assisted reproductive technology, coping, latent profile analysis, psychological distress, quality of life

Introduction
The World Health Organization (WHO) defines infertility as a disease of the reproductive system, characterized by the 
failure to achieve a clinical pregnancy after 12 months or more of regular unprotected sexual intercourse.1 Infertility 
affects approximately 15% of couples worldwide, with ART being a common treatment option.2 Assisted Reproductive 
Technology (ART) refers to treatments that help infertile couples to conceive children.3 Although ART alleviates the 
infertile burden of clients and their families, its procedure could be expensive, frustrating, and involve multiple treatment 
rounds, leading to significant psychological distress. The psychological distress associated with ART is multi-layered, 
encompassing emotional, cognitive, and social aspects.4 Emotional distress often manifests as feelings of grief, anxiety, 
and depression. Cognitive distress refers to negative thoughts and beliefs about oneself, one’s partner, and one’s future. 
Social distress arises from the stigma associated with infertility, the strain on relationships, and the isolation from social 
networks.5 The increasing effect of these types of distress might result in an impaired quality of life (QoL) for clients 
undergoing ART. A cross-study has shown that the incidence of anxiety and depression in Chinese women undergoing 
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infertility treatment was 25% and 31%, respectively.6 Qualitative findings also showed that clients following ART felt 
vulnerable during their pregnancy and experienced a series of negative feelings such as fear.7

Coping refers to the process of dealing with internal and/or external stressful situations using thoughts and actions. Lazarus 
and Folkman propose the transaction theory of stress and coping to explain how people think and act during real-life stressful 
events.8 This theoretical framework emphasizes the importance of two processes: appraisal and coping. People usually make 
appraisals to determine whether the situations are stressful, then manage the situations causing the distress (known as problem- 
focused coping), and sustain positive well-being (known as emotional-focused coping). Many studies have found a link between 
people’s coping and their health-related outcomes.9–12 For example, Penley, Tomaka and Wiebe13 found that people who were 
inclined to use strategies such as distancing, self-control, and confrontive coping might report more negative health outcomes.

An increasing number of studies have investigated coping in the context of infertility and have documented its significance 
to health-related outcomes.14,15 For example, Iordăchescu and her team examined the association between anxiety, coping, 
and difficulties with infertility among 240 infertile women and found that maladaptive coping was positively related to 
anxiety, while adaptive coping was negatively related to anxiety.16 Prior research explored the associations between 
psychological distress, dyadic coping, and QoL in Chinese ART couples and found that positive dyadic coping was linked 
to better QoL, but negative dyadic coping might lead to impaired QoL.17 Another survey in China involving 768 infertile 
women undergoing ART showed that strategies such as avoidance coping and meaning-based coping might play a significant 
mediating role between stigma and fertility QoL.18 Research has demonstrated that impaired mental health may increase the 
likelihood of discontinuing treatment of ART19 and possibly impact pregnancy outcomes,20 thus the associations between 
coping and its impacts on clients’ outcomes should be investigated due to the significance of ART success for infertile couples.

Coping is a concept with a multidimensional nature and people regularly use more than one coping strategy when 
facing stressful situations. Research has confirmed that people can be categorized into groups based on their coping.21,22 

However, individuals vary significantly in their coping strategies, leading to different coping profiles. A coping profile 
refers to the unique combination of coping strategies used by a person.23 These coping profiles can significantly influence 
psychological distress and QoL. For instance, cancer survivors with more adaptive coping reported less cancer-related 
distress, anxiety, and depression, and better QoL than their peers with more maladaptive coping.24 Despite the 
importance of coping profiles in managing psychological distress and QoL, there is a paucity of research in the area 
of clients undergoing ART. This gap in the literature underscores the need for a comprehensive examination of the coping 
profiles of this population and their impact on psychological distress and QoL.

Latent profile analysis is a promising approach for classifying subgroups within a population based on observed 
variables.25 In this study, the observed variables are the coping strategies used by clients undergoing ART. The latent 
profiles are the unique combinations of these coping strategies, which constitute the coping profiles of the clients. The 
present study aimed to (1) examine the dyadic coping profiles in a population undergoing ART, and (2) compare the 
levels of psychological distress and QoL across the identified profiles.

The findings of this study will provide valuable insights into the coping profiles of clients undergoing ART and their 
impact on psychological distress and QoL. This information can be used to develop targeted interventions to enhance the 
coping skills of this group, thereby reducing their psychological distress and improving their QoL. The study will also 
contribute to the existing literature on the psychological aspects of ART, offering more evidence of the coping involved 
in this challenging process towards parenthood.

Materials and Methods
This was a cross-sectional study conducted at the In-vitro Fertilization (IVF) center of Shanghai First Maternity and 
Infant Hospital, Shanghai, China. The conduct and dissemination of this study followed the checklist for STROBE 
(STrengthening the Reporting of OBservational studies in Epidemiology).26

The Institutional Review Board of the study venue has reviewed and approved this study (Ref. number: KS21296). 
We have conducted this study based on the principles of the Declaration of Helsinki. All participants of this study were 
informed of voluntary participation, anonymity, and confidentiality.
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Sample and Procedure
Clients proposing new IVF cycles were screened according to inclusion and exclusion criteria. The criteria for inclusion 
were: (1) consenting to take part in the study, (2) having no chronic diseases such as hypertension, diabetes, heart 
diseases, or other major diseases, (3) plans to become pregnant through IVF, and (4) the ability to speak and understand 
Chinese. Clients who refused to join or were diagnosed with psychiatric disorders were excluded.

Regarding the sample size of this study, Nylund, Asparouhov and Muthén27 suggested that a minimum sample size of 
500 might be appropriate for an LPA analysis. We approached 569 clients and 508 would like to participate in this study. 
The response rate was 89.3%.

Data were collected between July 2022 and March 2023. Participants were recruited from the IVF units of the study venue, 
where the couple attended medical visits. The primary researcher (JB) used recruitment flyers to recruit potential participants. 
Clients willing to participate in the survey would be briefed on the aims and procedure of the current study and be asked to 
provide informed consent. Clients who agreed to participate were given links to the online survey and asked to fill out a set of 
questionnaires onsite. No incentives were offered for participation in this study. The completion of the online survey took 
around 20 minutes. The primary researcher (JB) and two trained registered nurses administered the whole process.

Measures
The structured questionnaire includes (1) Social demographic information sheet, (2) Dyadic Coping Inventory (DCI),28 

(3) Kessler Psychological Stress Scale (K6),29 and (4) Fertility quality of life (FertiQoL).30

We collected social demographic information such as age, sex, residence, marital status, education level, and 
diagnosis of infertility.

We used Kessler Psychological Stress Scale (K6)29 to measure participants’ psychological distress in this study. K6 is 
a six-item instrument on a 5-point Likert Scale (0 = no time, 4 = all the time). The total score is obtained by adding 
together all items. A higher score suggests more symptoms of psychological distress. In the present study, Cronbach’s α 
was 0.89 for the K6.

We used the Dyadic Coping Inventory (DCI)28 to measure participants’ behaviors in coping in this study. DCI is a 37- 
item instrument on a 5-point Likert scale (1 = very rarely, 5 = very often). The DCI examines nine forms of coping 
including stress communicated by oneself, supportive dyadic coping by oneself, delegated dyadic coping by oneself, 
negative dyadic coping by oneself, stress communication of the partner, supportive dyadic coping of the partner, 
delegated dyadic coping of the partner, negative dyadic coping by partner, common dyadic coping, and evaluation of 
dyadic coping. A higher score reflects more willingness to use the corresponding strategies. In the present study, 
Cronbach’s α was 0.94 for the DCI.

We used the Fertility quality of life tool (FertiQoL)30 to measure the quality of life of people with fertility issues. The 
FertiQoL is a 36-item instrument on a Likert scale ranging from 0 to 4. The FertiQoL has subscales across emotional, 
mind-body, relational, and social and three total scores (core FertiQoL, treatment FertiQoL, and total FertiQoL) ranging 
from 0 to 100. Two additional items (eg How would you rate your health?) capture a general situation of physical health 
and QoL. Higher scores on the subscales and total scores suggest better satisfaction with QoL. In the present study, 
Cronbach’s α was 0.91 for the FertiQoL.

Data Analysis
Data were analyzed using descriptive statistical methods. An LPA was used to identify the potential coping profiles based 
on the DCI scale. To determine the optimal number of profiles, the Akaike information criterion (AIC),31 sample size– 
adjusted Bayesian information criterion (sBIC),32 Bootstrapped likelihood ratio test (BLRT),33 and value of entropy were 
used to examine the model of fitness.34 Analyses of covariance (ANCOVAs) were used to compare the potential coping 
profiles on psychological distress and FertiQoLs. Potential covariates were explored before performing the ANCOVAs.

To perform the above analyses, the statistical program Mplus (version 7, Microsoft) and the SPSS software, version 26.0 
statistical package (SPSS Inc., Chicago, IL, USA) were used. In all cases, p < 0.05 was accepted as statistically significant.
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Results
Sample Characteristics
Of 508 participants who took the survey six unfinished questionnaires were excluded. A total of 502 participants (female: 
245, 48.8% versus male: 257, 51.2%) were included in this study. Participants aged from 20 to 57 years old, with an 
average age of 34.22 ± 5.31 years. Other characteristics are presented in Table 1.

Based on the scoring rules of each instrument, the mean scores of psychological distress, dyadic coping total, and 
FertiQoL were 11.79 ± 4.17, 123.15 ± 19.20, and 66.26 ± 13.38, respectively. Other characteristics are presented in Table 2.

Coping Profiles
An LPA analysis of scores on the ten coping subscales from the DCI was performed using Mplus 7. Multiple models were 
analyzed with additional profiles inputted and compared until the current profile (k profile) no longer outperformed the 
previous one (k − 1 profiles). Finally, the statistical model fit indices for a one- to four-profile solution are shown in Table 3.

The first profile (n = 168; 33.50%) was representative of individuals with low scores in scores on ten coping 
subscales. This profile was labeled low dyadic coping (LDC). The second profile (n = 241; 48.00%) characterized 
individuals with moderate levels of on those subscales. This profile was labeled moderate dyadic coping (MDC). The last 
profile (n = 93; 18.50%) showed individuals with high levels of coping on SCO, SDC, DDCO, and so on coping 
strategies. Therefore, this profile was labeled high dyadic coping (HDC). See Table 4.

Differences in Psychological Distress and QoL
Analyses of covariance were performed to compare the coping-based profile groups on psychological distress and QoL. 
Before the ANCOVAs, several potential covariates such as age, education level, income, and time of diagnosis were 
examined between groups. Those analyses showed significant differences between the groups on clients’ education level. 
Thus, education level was entered as a covariate in both ANOVA models.

The first ANCOVA (F= 12.58, p < 0.001) compared groups on psychological distress controlling for education level 
showed that LDC group (13.20 ± 4.82), MDC group (11.31 ± 3.64), and HDC group (10.47 ± 3.46). The second 

Table 1 Characteristics of the Sample

Variables Total (n = 502)

n %

Age (years) 34.22 ± 5.31, ranging from 20 to 57 / /

Ranges 20–29 70 13.9
30–39 353 70.3

40–49 72 14.4
50–59 7 1.4

Sex Male 257 51.2

Female 245 48.8
Residence Urban 318 63.3

Rural and remote 184 36.7

First marriage Yes 448 89.2
No 54 10.8

Years of education (years) 14.81 ± 3.19, ranging from 6 to 24 / /

Ranges 6–12 141 28.1
> 13 361 71.9

Years of diagnosis (years) 2.97 ± 2.19, ranging from 1 to 11 / /

Ranges 1–5 445 88.6
5–10 48 9.6

> 10 9 1.8
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Table 2 Descriptive Statistics for Psychological Distress, Dyadic 
Coping, and FertiQoL

Variables Mean SD Range

PD 11.79 4.17 0.00 24.00

Dyadic coping total 123.15 19.20 67.00 175.00

SCO 13.32 3.60 4.00 20.00
SDC 18.46 3.48 5.00 25.00

DDCO 7.34 1.70 2.00 10.00

NDCO 13.98 2.65 4.00 20.00
SCP 13.79 3.45 4.00 20.00

SDCP 18.18 4.28 5.00 25.00
DDCP 7.02 1.88 2.00 10.00

NDCP 13.71 2.67 4.00 20.00

CDC 17.36 4.17 5.00 25.00
EDC 7.43 1.81 2.00 10.00

FertiQoL 66.26 13.38 13.24 98.53

Core FertiQoL 68.10 15.57 10.42 100.00
Treatment FertiQoL 61.87 12.46 20.00 97.50

Abbreviations: PD, Psychological distress; SCO, Stress communicated by oneself, SDC, 
Supportive dyadic coping by oneself; DDCO, Delegated dyadic coping by oneself; NDCO, 
Negative dyadic coping by oneself; SCP, Stress communication of the partner; SDCP, 
Supportive dyadic coping of the partner; DDCP, Delegated dyadic coping of the partner; 
NDCP, Negative dyadic coping by partner; CDC, Common dyadic coping; EDC, Evaluation 
of dyadic coping.

Table 3 Statistical Model Fit for Coping Profiles

Solution AIC sBIC BLRT Entropy

1 24,677.788 24,698.678 – –

2 23,240.171 23,272.551 0.0000 0.871
3 22,189.261 22,267.600 0.0000 0.927

4 22,478.452 22,533.812 0.0000 0.905

Abbreviations: AIC, Akaike information criterion; sBIC, sample size–adjusted 
Bayesian information criterion; BLRT, Bootstrapped likelihood ratio test.

Table 4 Conditional Response Means and Standard 
Deviations for Three-Profile LPA Solution

Coping Profile Group 1 Group 2 Group 3

SCO 11.17, 0.29 13.46, 0.28 16.74, 0.54

SDC 15.28, 0.31 18.95, 0.34 22.84, 0.34

DDCO 6.11, 0.14 7.47, 0.16 9.17, 0.18
NDCO 13.28, 0.17 13.98, 0.23 15.19, 0.39

SCP 11.27, 0.25 14.07, 0.28 17.50, 0.52

SDCP 14.16, 0.50 18.91, 0.37 23.44, 0.36
DDCP 5.50, 0.19 7.22, 0.15 9.18, 0.21

NDCP 12.91, 0.19 13.90, 0.22 14.62, 0.40

CDC 13.46, 0.46 18.06, 0.38 22.45, 0.30
EDC 5.73, 0.19 7.77, 0.18 9.57, 0.11

Abbreviations: SCO, Stress communicated by oneself; SDC, Supportive 
dyadic coping by oneself; DDCO, Delegated dyadic coping by oneself; 
NDCO, Negative dyadic coping by oneself; SCP, Stress communication of 
the partner; SDCP, Supportive dyadic coping of the partner; DDCP, 
Delegated dyadic coping of the partner; NDCP, Negative dyadic coping 
by partner; CDC, Common dyadic coping; EDC, Evaluation of dyadic 
coping.
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ANCOVA (F= 20.69, p < 0.001) compared groups on FertiQoL controlling for education level showed significant 
differences between the LDC group (59.63 ± 13.13), MDC group (67.78 ± 12.12), and HDC group (74.30 ± 11.26).

Discussion
Receiving ART is related to multiple stressors that might impair the psychological well-being and mental health of 
infertile clients. It becomes progressively significant to obtain a better understanding of potential coping profiles in this 
population. Therefore, the present study focused on identifying coping profile groups among clients undergoing ART and 
comparing the coping-profile groups on psychological distress and FertiQoL.

Coping Profiles
We identified three latent coping profiles, which resembled the coping identified in the past study, such as high dyadic 
coping, medium dyadic coping, and low dyadic coping.35 Similar to past findings, we also observed most participants 
reported low levels of dyadic coping. The plausible reason for the low level might be that the treatment of IVF posed 
pressure to infertile clients, which decreased the level of dyadic coping. Applying the person-oriented approach such as 
the LPA approach, our findings help to deliver a unique standpoint by revealing distinct latent patterns and confirming the 
multidimensional nature of coping.36 Depending on the various stressors during ART, healthcare professionals should 
consider identifying different coping profiles in their clients and provide appropriate support promptly.

Differences in Psychological Distress and QoL
In line with previous findings,37,38 we found that the clients in the high dyadic coping group reported less psychological 
distress and better FertiQoL. A possible reason was that clients in high dyadic coping groups might conduct more stress 
communication with their spouses, receive more support from spouses, and impose less stress on their spouses. More 
specifically, when couples are dedicated to supporting each other, they feel they can depend on the resources of their 
significant other. This engagement towards shared objectives enhances their ability to perceive themselves as more 
effective in dealing with and overcoming stressful events such as infertility.39 Previous research has demonstrated the 
positive effect of dyadic coping such as receiving support (both within and between levels) on relationship satisfaction 
and marital adjustment of both partners, which in turn better QoL. Thus, the more the clients had the experience of 
participating in the coping process complementary, the less they struggled with the process of ART.

Limitations
This study had limitations. Given the nature of cross-sectional design, causal directions cannot be identified between the 
studied variables. We used a voluntary sampling approach other than a consecutive approach. In addition, we adopted 
a dyadic coping scale but we did not study one’s coping and the effect of the partner’s coping on one’s own and each 
other’s psychological distress or QoL, further research might consider detecting mutual effects in couples with models of 
assessing dyadic relationships such as Actor Partner Interdependence Model (APIM). Last, the presence of other chronic 
health conditions, which might affect psychological distress and QoL of the sample, was not surveyed.

Implications
The current study has provided valuable insights that had significant implications for both research and clinical practice 
in the field of caring for clients undergoing ART. For research, the study suggested the importance of considering 
individual differences in coping strategies when examining psychological distress and QoL. Future research should 
continue to explore the different coping profiles, as this can provide a more nuanced understanding of the psychological 
experiences of this population. In particular, longitudinal research could be beneficial in tracking the changes in coping 
profiles through time and their impacts on psychological distress and QoL. This might help identify critical periods of 
increased psychological distress and decreased QoL, which could then be targeted for intervention. Moreover, future 
research could also investigate the factors that influence the development of different coping profiles. For instance, 
individual characteristics such as personality, earlier experiences with stress, and social support could play a significant 
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role in shaping coping profiles. Understanding these factors could provide valuable insights into how to enhance the 
coping of clients undergoing ART.

For clinical practice, this study has emphasized the importance of assessing the coping profiles of clients undergoing 
ART. This assessment could be incorporated into the preliminary consultation and follow-up appointments. By under-
standing the clients’ coping profiles, healthcare professionals could tailor their care to meet the unique needs of each 
client. The study also indicated the need for interventions to enhance the coping skills of clients undergoing ART. These 
interventions could be delivered individually or in group forms and could be combined with the general ART plans. For 
instance, psychosocial interventions such as cognitive-behavioral therapy are potentially valuable in developing coping 
strategies.40 Also, the study highlighted the importance of providing psychological support to clients undergoing ART. 
The psychological support could include counseling, psychoeducation, and stress management techniques, delivered by 
a multidisciplinary team, including psychologists, social workers, and nurses.

Conclusion
Together, the findings of this study have expanded our knowledge regarding dyadic coping in ART clients by examining 
coping profiles with an LPA and emphasized the importance of considering individual differences in coping strategies 
when examining psychological distress and QoL. It also highlighted the necessity for interventions to enhance the coping 
skills of these clients, as well as the provision of psychological support. These findings could inform the development of 
more effective and tailored care for clients undergoing ART.
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