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Abstract
Recovery experience during off-job time is crucial for understanding individuals’ health 
and well-being. This study aimed to further evaluate the construct validity of the Recovery 
Experience Questionnaire (REQ) using two extended confirmatory factor analyses (CFA). 
In study 1, we conducted a systematic literature review of articles using the REQ. Results 
of the analyses supported a two-factor second-order model whereby psychological detach-
ment and relaxation loaded one factor (buffer-oriented strategies), and mastery and con-
trol loaded another (supply-oriented strategies). In study 2, 152 participants completed an 
online survey on five consecutive working days (N = 725 observations). Multi-level CFA 
indicated that the four-factor first-order model and the two-factor second-order model fit 
the data better than alternative models at both the between-person and within-person lev-
els. The factor loadings of all items were significantly lower for the day level in comparison 
to the between-person level. Theoretical and practical implications and further research are 
discussed.

Keywords  Construct validity · Recovery experiences · Multi-level CFA · Meta-analytic 
CFA · Recovery strategies

Recovery from work is a crucial process that occurs during nonwork hours, and can ben-
efit individuals’ health and well-being in several ways (Demerouti et al., 2009; Sonnentag 
et al., 2017). Recovery experiences are the mechanisms through which the recovery pro-
cess occurs and can be considered an essential mediator or moderator between job stress-
ors and health problems (Kinnunen et al., 2011; Sonnentag & Fritz, 2015). Sonnentag and 

 *	 Hui Meng 
	 hmeng@psy.ecnu.edu.cn

	 Leilei Hao 
	 xlxyhll@126.com

	 Xiaoman Yu 
	 YuXM_Claire@163.com

1	 Shanghai Key Laboratory of Mental Health and Psychological Crisis Intervention, School 
of Psychology and Cognitive Science, East China Normal University, No. 3663, North Zhongshan 
Road, Putuo District, Shanghai, People’s Republic of China

http://crossmark.crossref.org/dialog/?doi=10.1007/s11469-023-01009-x&domain=pdf
http://orcid.org/0000-0002-6359-9757


	 International Journal of Mental Health and Addiction

1 3

Fritz (2007) proposed four specific off-job experiences (psychological detachment, relaxa-
tion, mastery, and control) that allow individuals to take a break from job demands and 
replenish drained resources. Psychological detachment involves a state in which an indi-
vidual mentally disengages from work and stops considering job-related events during non-
work hours (Sonnentag & Bayer, 2005). Psychological detachment is the core dimension 
most frequently studied in this research domain (Wendsche & Lohmann-Haislah, 2017). 
Relaxation is characterized by low sympathetic activation associated with increased posi-
tive affect (Stone et al., 1995). It can be obtained through many activities such as listening 
to music and watching TV. Mastery captures the experience that arises from participating 
in challenging activities and learning various skills, such as learning a new language (Son-
nentag & Fritz, 2007). Control is defined as an individual’s ability to determine the time 
they spend on certain activities during off-job time (Sonnentag & Fritz, 2007). Accumu-
lated evidence has indicated that these recovery experiences are related to a series of indi-
cators of health and well-being, such as increased vigor at work (Kinnunen et al., 2010), 
lower levels of work-family conflict (e.g., Molino et al., 2015), and reduced need for recov-
ery (Siltaloppi et al., 2009).

Sonnentag and Fritz (2007) developed a Recovery Experience Questionnaire (REQ) 
to capture the above psychological experiences during off-job times. This questionnaire 
includes 16 items on psychological detachment, relaxation, mastery, and control. Items are 
rated on a 5-point Likert scale ranging from 1 (totally disagree) to 5 (totally agree). The 
REQ has been translated into several languages and validated in different countries such as 
Nepal (Panthee et al., 2020), Sweden (Almén et al., 2018), South Korea (Park et al., 2011), 
and Finland (Kinnunen et al., 2011). All the above studies have found support for the pro-
posed four-factor first-order model compared to various competitive models. Shimazu et al. 
(2012) indicated that the three-factor first-order model best fits the data, with psychological 
detachment and relaxation items collapsing into one factor. Hong and Zhang (2017) trans-
lated the REQ into Chinese and found that the four-factor first-order model best fit the data 
compared to alternative models.

Although much is known about construct validity of recovery experiences, outstand-
ing issues still need to be addressed. On the one hand, some scholars using the scale tend 
to use the overall recovery experience, namely, using the mean of the four dimensions to 
characterize individuals’ recovery experiences (e.g., Ding et al., 2020; Yang et al., 2020). 
A potential assumption for using the mean is that there is a high-order latent variable 
explaining the common variations in the four recovery experiences. However, meta-ana-
lytic evidence has indicated that the four recovery experiences vary in the extent to which 
they are inter-correlated (ranged from .19 to .70) (Steed et al., 2021). One way to deal with 
this issue is to perform a simple CFA and evaluate the goodness-of-fit indices of a one-
factor second-order model. However, the results from a single sample are highly suscepti-
ble to sampling and measurement errors. Meta-analytic structural equation modeling may 
offer an alternative solution, as this method allows researchers to conduct a CFA using the 
pooled correlation matrix (Cheung & Chan, 2005). Therefore, the first aim of our study is 
to explore the construct validity of the REQ using a meta-analytic CFA.

On the other hand, some scholars have used a cross-sectional design to investigate the 
antecedents or consequences of recovery experiences (e.g., Ding et al., 2020), leading to 
attention being paid mainly to between-person differences. However, most studies using 
experience sampling methods have shown that recovery experiences can fluctuate daily 
(Sonnentag et al., 2017). The substantial variance in recovery experiences can be attrib-
uted to intra-individual sources (e.g., Podsakoff et al., 2019; Sonnentag et al., 2017). To 
achieve a better understanding of the REQ, it is necessary to assess its construct validity 
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on a daily basis. In this study, we aim to investigate whether the REQ has a similar 
structure across between- and within-person levels using a multi-level CFA. Multi-level 
CFA can deconstruct the total sample covariance matrix into within-level and between-
level covariance matrices and uses these two matrices to analyze the factor structure at 
each level (Muthen, 1994).

In summary, we conducted two studies to address these gaps in the literature. In 
study 1, we conducted a systematic literature review of articles using the REQ. We 
aimed to explore whether a one-factor second-order model could explain the correla-
tions between the four recovery experiences using two-stage structural equation mod-
eling (TSSEM) (Cheung & Chan, 2005; Cheung & Hong, 2017). In study 2, we invited 
participants to complete the REQ on five consecutive workdays before going to bed. We 
then performed a series of multi-level CFA to investigate whether the REQ has a similar 
structure across different levels. We expected that our findings would provide valuable 
information to guide researchers in accurately using the REQ.

Study 1: Meta‑Analytic CFA

Method

Literature Search

We used several search strategies to identify the potential literature. A set of keywords 
and combinations to search for relevant articles was used, including “recovery experi-
ence,” “psychological detachment,” “relaxation,” “mastery,” and “control.” The litera-
ture search included articles published until January 2021. We first conducted a broad 
search for potential literature on recovery experiences in the Web of Science database 
and then undertook follow-up searches using EBSCO, PsycINFO, and ProQuest. We 
also searched relevant journal websites, including Journal of Organizational Behavior, 
Journal of Applied Psychology, Journal of Vocational Behavior, Work and Stress, Jour-
nal of Occupational Health Psychology, and Journal of Management, Personnel Psy-
chology, and Health Psychology Review. A manual search was conducted to locate addi-
tional literature for the references of published reviews and meta-analyses (Steed et al., 
2021; Sonnentag et al., 2017; Bennett et al., 2018).

Inclusion Criteria

To be included, studies needed to meet the following inclusion criteria. First, primary 
studies must have been empirical and quantitative. The study had to report the sample 
sizes and correlations or statistics that could be transformed into correlations. Second, 
we required the paper to be written in English. Third, we used each sample as a separate 
entry in cases in which one article used multiple samples. Fourth, the study must have 
reported at least one between-level correlation coefficient between the four recovery 
experiences. Fifth, recovery experiences had to be assessed using the scale developed 
by Sonnentag and Fritz (2007). Finally, we only included one sample of articles from 
the same databases.
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Coding Procedure

Following a literature search, the first and second authors independently coded each record 
that met the inclusion criteria. Specifically, the coders recorded the inter-correlations 
between the four recovery experiences, author(s), publication year, sample size, and publi-
cation status. After both raters categorized each effect, the results were compared to estab-
lish agreement, initially estimated at 96%. Coding disagreements were handled through 
discussion.

Meta‑analytic Procedure

In this study, we used the TSSEM (Cheung & Chan, 2005; Cheung & Hong, 2017) to 
conduct a series of CFA with the metaSEM package in R version 3.6.3. In the first stage 
of TSSEM, we synthesized the correlation matrices of the primary studies into a pooled 
correlation matrix using a random-effects or fixed-effects model. In the second stage of 
TSSEM, we conducted a CFA on the pooled correlation matrix using a weighted least 
squares estimator. At these two stages, we used several indices to assess the model fit, 
including chi-square (χ2), standardized root-mean-square residual (SRMR), root-mean-
square error of approximation (RMSEA), comparative fit index (CFI), and Tucker-Lewis 
index (TFI). Previous studies suggested that model fit was acceptable if the χ2 value was 
smaller, SRMR was .08 or less, RMSEA was .08 or less, and the CFI and TLI were .90 or 
greater (Browne & Cudeck, 1993; Meyers et al., 2006). In addition, we used the fail-safe 
N (Rosenthal, 1979), random effects trim-and-fill method (Duval & Tweedie, 2000), and 
Begg and Mazumdar’s rank correlation test (Begg & Mazumdar, 1994) to assess publica-
tion bias.

In this study, we compared four prominent models. Model A was a one-factor second-
order model in which a single general factor could adequately model four recovery experi-
ences. Model B was a two-factor second-order model in which psychological detachment 
and mastery formed one factor, and relaxation and control formed another factor. Similarly, 
in model C, psychological detachment and control formed one factor, while relaxation and 
mastery formed the second dimension. Finally, in model D, the combination of psychologi-
cal detachment and relaxation represented one factor and the combination of mastery and 
control indicated another factor. We used the chi-square difference test to examine whether 
there was a significant difference in the fit of the first- and second-order models.

Results

Papers Meeting the Inclusion Criteria

The screening process is illustrated in Fig. 1. In our initial search, we identified 2902 cita-
tions for possible inclusion. The records identified through other sources included 239 
citations. After duplicates were removed, 2348 papers remained. In total, 1249 papers 
were excluded based on title and abstract screening. Post full-text screening, 1099 papers 
were excluded on the basis of the following: (1) being a review/meta-analysis/theoreti-
cal paper (n = 58) or a qualitative study (n = 66); (2) another language was used (n = 27); 
(3) the paper was not typically relevant (n = 481) or involved other themes about recovery 
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Fig. 1   Flow diagram for the search and inclusion criteria for studies in the meta-analysis
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(n = 158); (4) there was no corresponding measurement for recovery experiences (n = 66); 
(5) the study only included one dimension (n = 147) or intra-personal correlations (n = 3); 
and (6) the paper used student samples (n = 13) or the same data (n = 3).

Ultimately, 82 independent samples from 77 articles, with a combined sample size of 
27,616, were included in the final meta-analysis. Of these samples, k = 64 were from pub-
lished articles and k = 13 were from unpublished papers. All the matrices were obtained 
from papers published between 2007 and 2020. All the included articles were marked with 
an asterisk (⁎) in Appendix 1.

Publication Bias

Table 5 Appendix 2 presents the results of these analyses. The fail-safe N was sufficiently 
large for the six inter-correlations, suggesting that the observed effects were robust. The 
Begg and Mazumdar’s rank correlation test was not significant for the six inter-correla-
tions, suggesting that publication bias may be absent in our meta-analysis. Trim-and-fill 
estimates for most of the relationships were relatively consistent with the raw zero-order 
estimates except for the correlation between relaxation and mastery (robserved = .37 versus 
radjusted = .42) and that between relaxation and control (robserved = .60 versus radjusted = .64). 
Caution is required when interpreting these results, as this method performs poorly when 
there is substantial between-study heterogeneity (i.e., as observed for the correlation 
between relaxation and mastery: I2 = 95.42). Furthermore, the estimates of the Begg’s test 
and fail-safe N for the two relationships were acceptable. Hence, we agreed that no severe 
publication bias was observed in our meta-analysis.

Two‑Stage Structural Equation Modeling

We first used a fixed-effects model to assess the homogeneity of the correlation matrices. 
The results showed a poor fit of the data (χ2

(346) = 3872.82, p < .001, CFI = .86, TFI = .86, 
RMSEA = .17, and SRMR = .15). These indices indicated that the primary correlation 
matrices could not be considered homogenous. Therefore, a random effects model was 
used in the subsequent analysis. Table 1 shows the pooled correlation matrix using a ran-
dom effects model. All the correlation coefficients were statistically significant (p < .001), 
and the pooled correlations ranged between .19 and .58.

Stage 2 TSSEM was conducted on the pooled correlation matrix. Table 2 shows the 
test statistics and goodness-of-fit indices of these models. Regarding the first model (the 
one-factor second-order model), the factor loadings were all acceptable, varying from 
.44 to .84. However, the fit indices for this model were unsatisfactory (χ2

(2) = 19.74, 
p < .001, CFI = .99, TLI = .98, RMSEA = .02, and SRMR = .04). Following the same 

Table 1   Pooled correlation 
matrix with the random-effects 
model

*p < .05, **p < .01, ***p < .001 

Variables 1 2 3 4

1. Psychological 
detachment

__

2. Relaxation .48*** __
3. Mastery .19*** .35*** __
4. Control .36*** .58*** .38*** __
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trend as in the first model, the fit of model C was the worst among the two-factor sec-
ond-order models (χ2

(1) = 18.31, p < .001, CFI = .99, TFI = .96, RMSEA = .03, and 
SRMR = .04). The goodness-of-fit indices for model B were identical to those found for 
model C and similarly indicated a poor fit to the data (χ2

(1) = 11.23, p < .001, CFI = .99, 
TFI = .98, RMSEA = .02, and SRMR = .03). The fourth model (model D) provided the 
best overall goodness of fit (χ2

(1) = 1.49, p > .05, CFI = .99, TFI = .99, RMSEA = .01, 
and SRMR = .01) among the four models investigated, with positive and acceptable fac-
tor loadings ranging from .47 to .88. Furthermore, model D was significantly different 
from model A (Δχ2

(1) = 18.25, p < .001). These results suggest that a two-factor second-
order model (model D) best explains the REQ.

Study 2: Multi‑level CFA

Method

Participants and Procedure

Participants were recruited through online advertisements and asked to complete a gen-
eral questionnaire and a daily survey for five consecutive working days. To participate, 
they had to work full-time with a regular work schedule (shift workers were excluded). 
The initial survey link was distributed to 170 employees who expressed interest in 
the study. In total, 152 of the 170 participants completed the initial survey (89%) and 
reported demographic information. They also reported ID codes and used them through-
out the study to match responses across the 5 days. Of these participants, 46.7% were 
married and 57.2% were female. The average age of the participants was 31.75  years 
old (SD = 7.10) and they worked an average of 46.59 (SD = 11.33) hours per week. The 
mean job tenure of these participants was 8.62 years (SD = 7.52), and most were highly 
educated (93% completed college or university). The participants were instructed to 
assess their recovery experiences in the daily survey before going to bed across five con-
secutive working days. Each individual participated on average for 4.77 days. Finally, 
we obtained 725 day-level data points by matching the data, yielding a response rate of 
95%.

Table 2   Goodness-of-fit indices of the meta-analytic CFA

Model A: a single general factor can adequately model four recovery experiences 
Model B: psychological detachment and mastery formed one factor and relaxation and control formed another factor 
Model C: psychological detachment and control formed one factor, whereas relaxation and mastery formed another factor 
Model D: psychological detachment and relaxation formed one factor, whereas control and mastery formed another factor 

Factor model χ2 df p CFI TLI RMSEA SRMR

One-factor model (A) 19.74 2  < .001 .99 .98 .02 [.01, .03] .04
Two-factor model (B) 11.23 1  < .001 .99 .98 .02 [.01, .03] .03
Two-factor model (C) 18.31 1  < .001 .99 .96 .03 [.02, .04] .04
Two-factor model (D) 1.49 1  > .05 .99 .99 .01 [.00, .02] .01
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Measures

Recovery Experiences  Recovery experiences were assessed using the scale developed 
by Sonnentag and Fritz (2007) and its Chinese version (Hong & Zhang, 2017). All items 
were revised to measure daily recovery experiences. This scale includes four subscales, 
each containing four items rated on a 5-point scale (1 = totally disagree, 5 = totally agree). 
Sample items include, “Today, during time after work, I distance myself from my work,” 
“Today, during time after work, I take time for leisure,” “Today, during time after work, I 
do things that challenge me,” and “Today, during time after work, I decide my own sched-
ule.” The mean Cronbach’s alpha was .94 for psychological detachment, .93 for relaxation, 
.91 for mastery, and .96 for control experience across 5 days.

Statistical Analyses

Data were analyzed using a multi-level CFA procedure (Muthen, 1994) with Mplus 7.4 
(Muthén & Muthén, 1998–2012). Multi-level CFA can divide the total covariance matrix 
into within-level and between-level covariance matrices and uses these two matrices to 
conduct the CFA. Responses indicated an approximately normal distribution with skew-
ness statistics ranging from − 1.01 to .47 and kurtosis values ranging from − 1.30 to .52. We 
used the maximum-likelihood estimation method given that all items had acceptable values 
of skewness (< 2.0) and kurtosis (< 7.0) (Curran et al., 1996). Several goodness-of-fit indi-
ces were used to assess and compare the models, including chi-square (χ2), standardized 
root-mean-square residual (SRMR), root-mean-square error of approximation (RMSEA), 
Akaike’s information criterion (AIC), Bayesian information criterion (BIC), comparative 
fit index (CFI), and Tucker-Lewis index (TFI) (Browne & Cudeck, 1993; Meyers et  al., 
2006).

Results

Preliminary Analyses

Table 3 presents the means, standard deviations, and correlations of the 16 items at the 
between- and within-person level. Correlations between the 16 items were substantially 
higher at the between-person than at the within-person level. Before conducting the multi-
level-CFA, we first examined the intra-class correlations (ICC) to determine whether the 
multi-level analysis was justified (Klein & Kozlowski, 2016). The ICC(1) ranges from 0 to 
1, with higher values indicating greater proportions of between-level variance (Dyer et al., 
2005). In this present study, ICC values of the items ranged from .28 to .50 (see Table 3). 
These results suggested that a substantial portion of the variance was attributable to within-
person variation. Thus, the multi-level modeling approach was deemed appropriate to test 
our model.

Multi‑level CFA

Table  4 presents the fit indices of the six competing models. Among the four first-
order models, the four-factor model indicated the best fit to the data (χ2

(196) = 793.40, 
CFI = .94, TFI = .93, RMSEA = .07, SRMRbetween = .06, and SRMRwithin = .06). The chi-
square difference test also showed that the four-factor model provided a much better fit 
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to the data than (a) the one-factor model (Δχ2 = 3782.78, Δdf = 12; p < .001), (b) the 
two-factor model (Δχ2 = 1570.03, Δdf = 10; p < .001), and (c) the best-fitting three-fac-
tor model (Δχ2 = 786.29, Δdf = 6; p < .001). Meanwhile, the AIC and BIC values of the 
four-factor model were lower than those of the above three first-order models.

In addition, according to the results of study 1, we reported the fit indices of the 
two second-order models. The two-factor second-order model provided a notably better 
fit to the data (χ2

(198) = 796.47, CFI = .94, TFI = .94, RMSEA = .07, SRMRbetween = .06, 
and SRMRwithin = .06) and was not significantly different from the four-factor first-order 
model (Δχ2 = 3.07, Δdf = 2; p > .05, ΔAIC = .93). However, the one-factor second-
order model was significantly different from the four-factor first-order model (Δχ2 = 26, 
Δdf = 4; p < .001) and two-factor second-order model (Δχ2 = 22.93, Δdf = 2; p < .001). 
Taken together, the two-factor second-order model and four-factor first-order model pro-
vided a better fit for both within- and between-person levels.

As shown in Fig. 2, all factor loadings were significant (p’s < .001). At the between-
person level, the standardized factor loadings ranged from .79 to .99, with a high 

Table 4   Goodness-of-fit indices of the multi-level CFA

N = 152 individuals, N = 725 observations 
W, within−person part of the model; B, between−person part of the model 

Factor model χ2 df CFI TLI RMSEA AIC BIC SRMR

One-factor first-order model 4576.18 208 .59 .53 .17 28,298.59 28,665.48 W = .17, B = .71
Two-factor first-order 

model
2363.43 206 .80 .77 .12 26,089.83 26,465.90 W = .13, B = .47

Three-factor first-order 
model

1579.69 202 .87 .85 .10 25,314.09 25,708.50 W = .10, B = .27

Four-factor first-order 
model

793.40 196 .94 .93 .07 24,539.80 24,961.73 W = .06, B = .06

Two-factor second-order 
model

796.47 198 .94 .94 .07 24,538.87 24,951.63 W = .06, B = .06

One-factor second-order 
model

819.40 200 .94 .93 .07 24,557.80 24,961.39 W = .07, B = .07

Fig. 2   Path diagram of the final four-factor model of recovery experiences (standardized solution)
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average of .96. The inter-correlations between the four factors ranged from .21 to .77. 
At the within-person level, standardized factor loadings ranged from .66 to .92, with an 
average of .83. The inter-correlations between the four factors ranged from .20 to .69. 
Next, we constrained the factor loadings to be equal across within- and between-per-
son levels. The constrained model showed a significant increase in χ2 (Δχ2

(12) = 28.95, 
p < .01). This result indicates that the standardized factor loadings of the four-factor 
first-order model were significantly higher at the between-person level than at the 
within-person level.

Discussion

Our study aimed to investigate the factor structure of the REQ by using two extended CFA. 
In summary, our results revealed several novel insights that have theoretical implications 
for the use of this scale. First, to the best of our knowledge, our study is the first attempt 
to perform a meta-analysis on the structure of recovery experiences. Our results confirmed 
that the two-factor second-order model provided a much better fit in explaining the cor-
relations of the four recovery experiences than the one-factor second-order model. Hence, 
it could conceivably be argued that using the mean of the four dimensions to characterize 
recovery experience is inappropriate.

Two theories can be used to explain the two-factor second-order model. Psycho-
logical detachment and relaxation have their roots in the effort-recovery (E-R) model 
(Meijman & Mulder, 1998), and mastery and control can be explained using the Con-
servation of resources (COR) theory (Hobfoll, 1998). According to the E-R model, 
effort expenditure at work can trigger load effects (e.g., acute fatigue and emotional 
exhaustion). However, the load effects disappear when an individual is no longer con-
fronted with various job demands. Psychological detachment and relaxation can aid 
recovery because they imply that no further demands are placed on functional systems 
called upon during work (Sonnentag & Fritz, 2007). Hence, we defined this factor as 
buffer-oriented recovery strategies that consider psychological detachment and relaxa-
tion can buffer the effects of job stressors on health and well-being. Based on the COR 
theory, depletion effects occur when an individual’s resources are drained or when 
no resources are gained after resource investment. Participants need to acquire new 
resources to achieve effective recovery. Mastery and control can aid recovery because 
they help individuals build up internal resources such as skills, competencies, and self-
efficacy (Sonnentag & Fritz, 2007). Therefore, we defined this factor as supply-ori-
ented recovery strategies given that mastery and control can help individuals obtain 
new resources.

Second, the results of the multi-level CFA indicated that the REQ had adequate psycho-
metric properties at both the between- and within-person levels. Our findings align with 
previous studies showing that the four-factor first-order structure fits the data better than 
other alternative models across different levels of analysis (e.g., Bakker et al., 2014). Our 
findings indicate that the two-factor second-order model also provided a notably better fit 
to the data, both at the between- and within-person levels.

Moreover, factor loadings were higher at the between-person level than at the within-
person level. A possible explanation may be that recovery is a highly fluctuating experi-
ence, with significant variations attributed to within-person factors (e.g., Podsakoff et al., 
2019; Sonnentag et al., 2017). Certain recovery experiences are less likely to occur on a 
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daily basis. For example, individuals may experience high levels of psychological detach-
ment and relaxation on some days, but not on other days. Fluctuations at the day level may 
have contributed to this result. One unanticipated finding was that the correlation pattern 
in our study did not match that observed in earlier studies. Previous studies have shown 
that the strength of the inter-correlations between recovery experiences is greater at the 
between-person level (Bakker et al., 2014; Breevaart et al., 2012). However, we found that 
the two correlations were greater at the within-person level. A possible explanation for this 
might be due to sampling error. Taken together, scholars can use the four-factor first-order 
model and two-factor second-order model to conduct various studies.

Limitations and Future Research

Our study has some limitations that need to be addressed. First, we used an experience 
sampling method to investigate the recovery experiences during weekday evenings. Recov-
ery processes can occur in various temporal settings, such as workday breaks, weekends, 
and vacations (Sonnentag et al., 2017). Further research can use a weekly experience sam-
pling design to test our findings. Second, only papers written in English were included in 
our meta-analytic CFA. Future studies could collect data from other versions of the REQ to 
validate our results and compare the factor structure of the REQ or its measurement invar-
iance across different cultures. Third, this work mainly focused on testing the construct 
validity of the REQ and two recovery strategies. Future studies should further examine 
their discriminant, criterion-related, and incremental validity.

Practical Implications

Our comprehensive assessment of the existing research has several practical implications. 
We found that it was inappropriate to characterize the entire construct by using the mean 
value of the four recovery experiences, as some of the studies did. However, researchers 
can use both recovery strategies to conduct academic exploration related to recovery from 
work. Researchers can simplify the research model by using the two recovery strategies 
as a superordinate concept of the four recovery experiences. Furthermore, researchers are 
accustomed to using traditional CFA to test construct validity for a given scale. In this 
study, we used meta-CFA and multi-level CFA to further evaluate the construct validity of 
the REQ. This work provided two relatively novel methods (TSSEM and experience sam-
pling method) that may be used to test construct validity for future studies.

Conclusion

In summary, this study further investigated the construct validity of the REQ using two 
extended CFA. The REQ had well-fitted construct validity at both the within- and between-
person levels. Meta-analytic CFA showed that the two-factor second-order model provided 
a much better fit than the one-factor second-order model did. Hence, scholars should not 
use the mean of the four dimensions to characterize individuals’ recovery experiences. The 
two-factor second-order model is a viable alternative method.



International Journal of Mental Health and Addiction	

1 3

Appendix 1

References marked with an asterisk indicate studies included in the meta-analysis.

⁎Almén, N., Lundberg, H., Sundin, Ö., & Jansson, B. (2018). The reliability and facto-
rial validity of the Swedish version of the Recovery Experience Questionnaire. Nordic 
Psychology, 70(4), 324-333.
⁎Auten, D. A. (2020). Examining employee needs at work and home: A Self-Determina-
tion Theory Perspective (Unpublished doctoral dissertation). Portland State University, 
Oregon.
⁎Bakker, A. B., Sanz-Vergel, A. I., Rodríguez-Muñoz, A., & Oerlemans, W. G. M. 
(2015). The state version of the Recovery Experience Questionnaire: A multilevel con-
firmatory factor analysis. European Journal of Work & Organizational Psychology, 
24(3), 350-359.
⁎Barber, L. K., Conlin, A. L., & Santuzzi, A. M. (2019). Workplace telepressure and 
work-life balance outcomes: The role of work recovery experiences. Stress & Health, 
35(3), 350-362.
⁎Bennett, A. A., Gabriel, A. S., Calderwood, C., Dahling, J. J., & Trougakos, J. P. 
(2016). Better together? Examining profiles of employee recovery experiences. Journal 
of Applied Psychology, 101(12), 1635-1654.
⁎Binnewies, C., Sonnentag, S., & Mojza, E. J. (2010). Recovery during the weekend and 
fluctuations in weekly job performance: A week-level study examining intra-individual 
relationships. Journal of Occupational & Organizational Psychology, 83(2), 419-441.
⁎Bosch, C., Sonnentag, S., & Pinck, A. S. (2018). What makes for a good break? A 
diary study on recovery experiences during lunch break. Journal of Occupational & 
Organizational Psychology, 91(1), 134-157.
⁎Bourgeois, L. R. (2011). Gambling as stress recovery? A new perspective on the stress-
gambling relationship (Unpublished master’s thesis). Saint Mary’s University, Halifax.
⁎Calderwood, C., Gabriel, A. S., ten Brummelhuis, L. L., Rosen, C. C., & Rost, E. A. 
(2020). Understanding the relationship between prior to end-of-workday physical activ-
ity and work-life balance: A within-person approach. Journal of Applied Psychology. 
Advance online publication. https://​doi.​org/​10.​1037/​apl00​00829
⁎Cho, E. (2013). Daily recovery from work: The role of guilt (Unpublished doctoral dis-
sertation). University of South Florida, Florida.
⁎Cho, S., & Park, Y. (2018). How to benefit from weekend physical activities: Moderating 
roles of psychological recovery experiences and sleep. Stress & Health, 34(5), 639-648.
⁎ de Bloom, J., Geurts, S. A. E., & Kompier, M. A. J. (2012). Effects of short vacations, 
vacation activities and experiences on employee health and well-being. Stress & Health, 
28(4), 305-318.
⁎ de Bloom, J., Geurts, S., & Kompier, M. (2013). Vacation (after-) effects on employee 
health and well-being, and the role of vacation activities, experiences and sleep. Journal 
of Happiness Studies, 14(2), 613-633.
⁎de Bloom, J., Kinnunen, U., & Korpela, K. (2015). Recovery processes during and 
after work: Associations with health, work engagement, and job performance. Journal 
of Occupational and Environmental Medicine, 57(7), 732-742.
⁎Demsky, C. A. (2012). Interpersonal conflict and employee well-being: The moderat-
ing role of recovery experiences (Unpublished master’s thesis). Portland State Univer-
sity, Oregon.

https://doi.org/10.1037/apl0000829


	 International Journal of Mental Health and Addiction

1 3

⁎Demsky, C. A., Fritz, C., Hammer, L. B., & Black, A. E. (2019). Workplace incivil-
ity and employee sleep: The role of rumination and recovery experiences. Journal of 
Occupational Health Psychology, 24(2), 228-240.
⁎Derks, D., & Bakker, A. B. (2014). Smartphone use, work-home interference, and 
burnout: A diary study on the role of recovery. Applied Psychology: An International 
Review, 63(3), 411-440.
⁎Derks, D., ten Brummelhuis, L. L., Zecic, D., & Bakker, A. B. (2014). Switching on 
and off: Does smartphone use obstruct the possibility to engage in recovery activi-
ties? European Journal of Work and Organizational Psychology, 23(1), 80-90.
⁎Ding, J., Jia, Y., Zhao, J., Yang, F., Ma, R., & Yang, X. (2020). Optimizing qual-
ity of life among Chinese physicians: The positive effects of resilience and recov-
ery experience. Quality of Life Research: An International Journal of Quality of Life 
Aspects of Treatment, Care and Rehabilitation, 29(6), 1655-1663.
⁎Donahue, E. G., Forest, J., Vallerand, R. J., Lemyre, P., Crevier, B. L., & Bergeron, 
É. (2012). Passion for work and emotional exhaustion: The mediating role of rumina-
tion and recovery. Applied Psychology: Health and Well-Being, 4(3), 341-368.
⁎Els, C., Mostert, K., & de Beer, L. T. (2015). Job characteristics, burnout and the 
relationship with recovery experiences. SA Journal of Industrial Psychology, 41(1), 
1-13.
⁎Eschleman, K. J., Madsen, J., Alarcon, G., & Barelka, A. (2014). Benefiting from crea-
tive activity: The positive relationships between creative activity, recovery experiences, 
and performance-related outcomes. Journal of Occupational & Organizational Psychol-
ogy, 87(3), 579-598.
⁎Fritz, C., Yankelevich, M., Zarubin, A., & Barger, P. (2010). Happy, healthy, and pro-
ductive: The role of detachment from work during nonwork time. Journal of Applied 
Psychology, 95(5), 977-983.
⁎Gabriel, A. S., Calderwood, C., Bennett, A. A., Wong, E. M., Dahling, J. J., & Trouga-
kos, J. P. (2019). Examining recovery experiences among working college students: A 
person-centered study. Journal of Vocational Behavior, 115. Advance online publica-
tion. https://​doi.​org/​10.​1016/j.​jvb.​2019.​103329
⁎Gluschkoff, K., Elovainio, M., Kinnunen, U., Mullola, S., Hintsanen, M., Keltikangas-
Järvinen, L., & Hintsa, T. (2016). Work stress, poor recovery and burnout in teachers. 
Occupational Medicine, 66(7), 564-570.
⁎Gu, Y., & Wang, R. (2019). Job demands and work-family conflict in preschool teach-
ers: The buffering effects of job resources and off-job recovery experiences. Current 
Psychology. Advance online publication. https://​doi.​org/​10.​1007/​s12144-​019-​00349-z
⁎Gu, Y., Wang, R., & You, X. (2020). Recovery experiences moderate the impact of 
work stressors on well-being: A two-wave study of preschool teachers. Early Childhood 
Education Journal, 48(2), 189-202.
⁎Gu, Y., & You, X. (2020). Recovery experiences buffer against adverse well‐being 
effects of workplace surface acting: A two‐wave study of hospital nurses. Journal of 
Advanced Nursing, 76(1), 209-220.
⁎Guros, F. (2013). Emotion regulation and strain in corrections officers: Examining the 
role of recovery experiences and coping mechanisms (Unpublished master’s thesis). 
Portland State University, Oregon.
⁎Hahn, V. C., Binnewies, C., & Haun, S. (2012). The role of partners for employees’ 
recovery during the weekend. Journal of Vocational Behavior, 80(2), 288-298.
⁎Hahn, V. C., Binnewies, C., Sonnentag, S., & Mojza, E. J. (2011). Learning how to 
recover from job stress: Effects of a recovery training program on recovery, recovery-

https://doi.org/10.1016/j.jvb.2019.103329
https://doi.org/10.1007/s12144-019-00349-z


International Journal of Mental Health and Addiction	

1 3

related self-efficacy, and well-being. Journal of Occupational Health Psychology, 16(2), 
202-216.
⁎Horsman, P. A. (2011). Is a change as good as a rest? Investigating part-time reserve 
service as a method of stress recovery (Unpublished master’s thesis). Saint Mary’s Uni-
versity, Halifax.
⁎Jaber, J. N. (2012). The Moderating effects of work control and leisure control on the 
recovery-strain relationship (Unpublished master’s thesis). Minnesota State University, 
Minnesota.
⁎Jalonen, N., Kinnunen, M.-L., Pulkkinen, L., & Kokko, K. (2015). Job skill discretion 
and emotion control strategies as antecedents of recovery from work. European Journal 
of Work and Organizational Psychology, 24(3), 389-401.
⁎Janicke, S. H., Rieger, D., Reinecke, L., & Connor, W. (2018). Watching online videos 
at work: The role of positive and meaningful affect for recovery experiences and well-
being at the workplace. Mass Communication & Society, 21(3), 345-367.
⁎Kawakubo, A., & Oguchi, T. (2019). Recovery experiences during vacations promote 
life satisfaction through creative behavior. Tourism Management Perspectives, 30, 240-
250.
⁎Kinnunen, U., & Feldt, T. (2013). Job characteristics, recovery experiences and occu-
pational well-being: Testing cross-lagged relationships across 1 year. Stress & Health, 
29(5), 369-382.
⁎Kinnunen, U., Rantanen, J., de Bloom, J., Mauno, S., Feldt, T., & Korpela, K. (2016). 
The role of work-nonwork boundary management in work stress recovery. International 
Journal of Stress Management, 23(2), 99-123.
⁎Korpela, K., & Kinnunen, U. (2011). How is leisure time interacting with nature related 
to the need for recovery from work demands? Testing multiple mediators. Leisure Sci-
ences, 33(1), 1-14.
⁎Lapierre, L. M., Hammer, L. B., Truxillo, D. M., & Murphy, L. A. (2012). Family 
interference with work and workplace cognitive failure: The mitigating role of recovery 
experiences. Journal of Vocational Behavior, 81(2), 227-235.
⁎Lee, K.-H., Choo, S.-W., & Hyun, S. S. (2016). Effects of recovery experiences on 
hotel employees’ subjective well-being. International Journal of Hospitality Manage-
ment, 52, 1-12.
⁎MacDonald, A. J. (2012). Exploring an expanded model of recovery experiences: The 
impact on work performance outcomes and work-life conflict (Unpublished master’s 
thesis). Saint Mary’s University, Halifax.
⁎Marzuq, N., & Drach-Zahavy, A. (2012). Recovery during a short period of respite: 
The interactive roles of mindfulness and respite experiences. Work & Stress, 26(2), 175-
194.
⁎Michel, A., Turgut, S., Hoppe, A., & Sonntag, K. (2016). Challenge and threat emo-
tions as antecedents of recovery experiences: Findings from a diary study with blue-col-
lar workers. European Journal of Work and Organizational Psychology, 25(5), 674-689.
⁎Molino, M., Cortese, C. G., Bakker, A. B., & Ghislieri, C. (2015). Do recovery expe-
riences moderate the relationship between workload and work-family conflict? Career 
Development International, 20, 686-702.
⁎Mojza, E. J., Lorenz, C., Sonnentag, S., & Binnewies, C. (2010). Daily recovery expe-
riences: The role of volunteer work during leisure time. Journal of Occupational Health 
Psychology, 15(1), 60-74.
⁎Mojza, E. J., Sonnentag, S., & Bornemann, C. (2011). Volunteer work as a valuable 
leisure-time activity: A day-level study on volunteer work, non-work experiences, and 



	 International Journal of Mental Health and Addiction

1 3

well-being at work. Journal of Occupational and Organizational Psychology, 84(1), 123-
152.
⁎Moreno-Jiménez, B., Rodríguez-Muñoz, A., Sanz-Vergel, A. I., & Garrosa, E. (2012). 
Elucidating the role of recovery experiences in the job demands-resources model. The 
Spanish Journal of Psychology, 15(2), 659-669.
⁎Mostert, K., & Els, C. (2015). The psychometric properties of the Recovery Experi-
ences Questionnaire of employees in a higher education institution. Journal of Psychol-
ogy in Africa, 25(1), 37-43.
⁎Nicholson, T., & Griffin, B. (2015). Here today but not gone tomorrow: Incivility 
affects after-work and next-day recovery. Journal of Occupational Health Psychology, 
20(2), 218-225.
⁎Oosthuizen, J., Mostert, K., & Koekemoer, F. E. (2011). Job characteristics, work-non-
work interference and the role of recovery strategies amongst employees in a tertiary 
institution. South African Journal of Human Resource Management, 9(1), 270-284.
⁎Ouyang, K., Cheng, B. H., Lam, W., & Parker, S. K. (2019). Enjoy your evening, 
be proactive tomorrow: How off-job experiences shape daily proactivity. Journal of 
Applied Psychology, 104(8), 1003-1019.
⁎Park, H. I., & Lee, H. (2015). The effects of recovery-related self-efficacy on occu-
pational health among Korean workers. International Journal of Stress Management, 
22(4), 372-394.
⁎Park, Y., & Fritz, C. (2015). Spousal recovery support, recovery experiences, and 
life satisfaction crossover among dual-earner couples. Journal of Applied Psychology, 
100(2), 557-566.
⁎Ragsdale, J. M., & Beehr, T. A. (2016). A rigorous test of a model of employees’ 
resource recovery mechanisms during a weekend. Journal of Organizational Behavior, 
37(6), 911-932.
⁎Ragsdale, J. M., Hoover, C. S., & Wood, K. (2016). Investigating affective dispositions 
as moderators of relationships between weekend activities and recovery experiences. 
Journal of Occupational & Organizational Psychology, 89(4), 734-750.
⁎Ritter, K. (2014). Give me a break: Daily teacher recovery (Unpublished master’s the-
sis). Bowling Green State University, Ohio.
⁎Shepherd, B. R. (2016). The role of recovery from work in work stress-related drinking 
(Unpublished master’s thesis). Portland State University, Oregon.
⁎Shepherd, B. R., Fritz, C., Hammer, L. B., Guros, F., & Meier, D. (2019). Emotional 
demands and alcohol use in corrections: A moderated mediation model. Journal of 
Occupational Health Psychology, 24(4), 438-449.
⁎Sianoja, M., Kinnunen, U., de Bloom, J., Korpela, K., & Geurts, S. (2016). Recovery 
during lunch breaks: Testing long-term relations with energy levels at work. Scandina-
vian Journal of Work and Organizational Psychology, 1(1), 1-12.
⁎Sianoja, M., Syrek, C. J., de Bloom, J., Korpela, K., & Kinnunen, U. (2018). Enhanc-
ing daily well-being at work through lunchtime Fritz walks and relaxation exercises: 
Recovery experiences as mediators. Journal of Occupational Health Psychology, 23(3), 
428-442.
⁎Siltaloppi, M., Kinnunen, U., & Feldt, T. (2009). Recovery experiences as moderators 
between psychosocial work characteristics and occupational well-being. Work & Stress, 
23(4), 330-348.



International Journal of Mental Health and Addiction	

1 3

⁎Siltaloppi, M., Kinnunen, U., Feldt, T., & Tolvanen, A. (2011). Identifying patterns of 
recovery experiences and their links to psychological outcomes across one year. Inter-
national Archives of Occupational and Environmental Health, 84(8), 877-888.
⁎Singh, P., Burke, R. J., & Boekhorst, J. (2016). Recovery after work experiences, 
employee well-being and intent to quit. Personnel Review, 45(2), 232-254.
⁎Smit, B. W., & Barber, L. K. (2016). Psychologically detaching despite high work-
loads: The role of attentional processes. Journal of Occupational Health Psychology, 
21(4), 432-442.
⁎Smith, C. E. (2019). Breaks that break the burnout spiral (Unpublished master’s the-
sis). Bowling Green State University, Ohio.
⁎Sonnentag, S., & Fritz, C. (2007). The Recovery Experience Questionnaire: Develop-
ment and validation of a measure for assessing recuperation and unwinding from work. 
Journal of Occupational Health Psychology, 12(3), 204-221
⁎Sonnentag, S., Binnewies, C., & Mojza, E. J. (2008). “Did you have a nice evening?” A 
day-level study on recovery experiences, sleep, and affect. Journal of Applied Psychol-
ogy, 93(3), 674-684.
⁎Stevens, S. N. M. (2010). Understanding how employees unwind after work: Expand-
ing the construct of “Recovery” (Unpublished doctoral dissertation). Saint Mary’s Uni-
versity, Halifax.
⁎Syrek, C. J., Weigelt, O., Kühnel, J., & de Bloom, J. (2018). All I want for Christmas 
is recovery-changes in employee affective well-being before and after vacation. Work & 
Stress, 32(4), 313-333.
⁎ten Brummelhuis, L. L., & Bakker, A. B. (2012). Staying engaged during the week: 
The effect of off-job activities on next day work engagement. Journal of Occupational 
Health Psychology, 17(4), 445-455.
⁎Trógolo, M., Morera, L., Castellano, E., Spontón, C., & Medrano, L. A. (2020). Psy-
chometric properties of the Recovery Experience Questionnaire at Argentine workers. 
Anales de Psicología, 36(1), 181-188.
⁎van Hooff, M. L. M., & de Pater, I. E. (2017). Let’s have fun tonight: The role of pleas-
ure in daily recovery from work. Applied Psychology: An International Review, 66(3), 
359-381.
⁎van Hooff, M. L. M. (2015). The daily commute from work to home: Examining 
employees’ experiences in relation to their recovery status. Stress & Health, 31(2), 124-
137.
⁎Weigelt, O., & Syrek, C. J. (2017). Ovsiankina’s Great Relief: How supplemental work 
during the weekend may contribute to recovery in the face of unfinished tasks. Inter-
national Journal of Environmental Research and Public Health, 14. https://​doi.​org/​10.​
3390/​ijerp​h1412​1606
⁎Woodruff, P. N. (2011). Hiking, haiku, or happy hour after hours: The effects of need 
satisfaction and proactive personality on the recovery-strain relationship (Unpublished 
master’s thesis). Minnesota State University, Minnesota.
⁎Yang, F. Z., Ding, J. L., Ma, R. Q., Song, W.J., Jia, Y. J., Zhao, J. F., & Yang, X. S. 
(2020). Recovery experience: A concept for maintaining quality of life and its mediating 
effect among female nurses in China. Psychology Research and Behavior Management, 
13, 831-841.

https://doi.org/10.3390/ijerph14121606
https://doi.org/10.3390/ijerph14121606


	 International Journal of Mental Health and Addiction

1 3

Ta
bl

e 
5  

P
ub

lic
at

io
n 

bi
as

 a
nd

 h
et

er
og

en
ei

ty
 te

st

Va
ria

bl
es

k
B

eg
g’

s t
es

t
Tr

im
 a

nd
 fi

ll 
te

st
Fa

il-
sa

fe
 N

H
et

er
og

en
ei

ty

z
p

O
bs

er
ve

d 
va

lu
es

A
dj

us
te

d 
va

lu
es

St
ud

ie
s 

tri
m

m
ed

Q
p

I2

Ps
yc

ho
lo

gi
ca

l d
et

ac
hm

en
t a

nd
 re

la
xa

tio
n

74
.8

2
.4

1
.4

9
.4

9
0

12
2,

07
9

10
37

.2
7

0.
00

0
92

.9
6

Ps
yc

ho
lo

gi
ca

l d
et

ac
hm

en
t a

nd
 m

as
te

ry
64

.0
5

.9
6

.2
0

.2
0

0
4,

26
2

72
7.

35
0.

00
0

91
.3

4
Ps

yc
ho

lo
gi

ca
l d

et
ac

hm
en

t a
nd

 c
on

tro
l

52
.8

1
.4

1
.3

7
.3

8
1

35
,0

01
44

3.
23

0.
00

0
88

.4
9

Re
la

xa
tio

n 
an

d 
m

as
te

ry
62

.4
3

.6
7

.3
7

.4
2

9
48

,0
34

13
31

.8
7

0.
00

0
95

.4
2

Re
la

xa
tio

n 
an

d 
co

nt
ro

l
52

.3
7

.7
0

.6
0

.6
4

10
10

6,
70

3
81

4.
57

0.
00

0
93

.7
4

M
as

te
ry

 a
nd

 c
on

tro
l

50
.6

4
.5

2
.4

0
.4

3
4

39
,6

61
10

05
.2

3
0.

00
0

95
.1

3

A
pp

en
di

x 
2

Ta
bl

e 
5



International Journal of Mental Health and Addiction	

1 3

Data Availability  The datasets or coding files generated during and/or analyzed during the current study are 
available from the corresponding author on reasonable request.

Declarations 

Ethical Approval  The study was reviewed and approved by the University Committee on Human Research 
Protection where the study was carried out (HR 061–2020).

Conflict of Interest  The authors declare no competing interests.

References

Almén, N., Lundberg, H., Sundin, Ö., & Jansson, B. (2018). The reliability and factorial validity of the 
Swedish version of the Recovery Experience Questionnaire. Nordic Psychology, 70(4), 324–333.

Bakker, A. B., Sanz-Vergel, A. I., Rodríguez-Muñoz, A., & Oerlemans, W. G. M. (2014). The state version 
of the recovery experience questionnaire: A multilevel confirmatory factor analysis. European Journal 
of Work and Organizational Psychology, 24(3), 350–359.

Begg, C. B., & Mazumdar, M. (1994). Operating characteristics of a rank correlation test for publication 
bias. Biometrics, 50(4), 1088–1101.

Bennett, A. A., Bakker, A. B., & Field, J. G. (2018). Recovery from work-related effort: A meta-analysis. 
Journal of Organizational Behavior, 39(3), 262–275.

Breevaart, K., Bakker, A. B., Demerouti, E., & Hetland, J. (2012). The measurement of state work engage-
ment: A multilevel factor analytic study. European Journal of Psychological Assessment, 28(4), 
305–312.

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. Sage Rocus Editions, 154, 
136–136.

Cheung, M.W.-L., & Chan, W. (2005). Meta-analytic structural equation modeling: A two-stage approach. 
Psychological Methods, 10(1), 40–64.

Cheung, M. W. L., & Hong, R. Y. (2017). Applications of meta-analytic structural equation modeling in 
health psychology: Examples, issues, and recommendations. Health Psychology Review, 11(3), 
265–279.

Curran, P. J., West, S. G., & Finch, J. F. (1996). The robustness of test statistics to non-normality and speci-
fication error in confirmatory factor analysis. Psychological Methods, 1, 16–29.

Demerouti, E., Bakker, A. B., Geurts, S. A. E., & Taris, T. W. (2009). Daily recovery from work-related 
effort during non-work time. In S. Sonnentag, P. Perrewe, & D. Ganster (Eds.), Research in occupa-
tional stress and well-being: Current perspectives on job-stress recovery (Vol. 7, pp. 85–123). JAI 
Press.

Ding, J., Jia, Y., Zhao, J., Yang, F., Ma, R., & Yang, X. (2020). Optimizing quality of life among Chi-
nese physicians: The positive effects of resilience and recovery experience. Quality of Life Research: 
An International Journal of Quality of Life Aspects of Treatment, Care and Rehabilitation, 29(6), 
1655–1663.

Duval, S., & Tweedie, R. (2000). A nonparametric “trim and fill” method of accounting for publication bias 
in meta-analysis. Journal of the American Statistical Association, 95, 89–98.

Dyer, N. G., Hanges, P. J., & Hall, R. J. (2005). Applying multilevel confirmatory factor analysis techniques 
to the study of leadership. The Leadership Quarterly, 16, 149–167.

Hobfoll, S. E. (1998). Stress, culture, and community: The psychology and physiology of stress. https://​doi.​
org/​10.​1007/​978-1-​4899-​0115-6

Hong, F., & Zhang, R. R. (2017). The relationship between job demand and employees’ occupational well-
being: The multiple mediating roles of recovery experiences. Management and Administration, 7, 
33–36.

Kinnunen, U., Mauno, S., & Siltaloppi, M. (2010). Job insecurity, recovery, and well-being at work: Recov-
ery experiences as moderators. Economic and Industrial Democracy, 31, 179–194.

Kinnunen, U., Feldt, T., Siltaloppi, M., & Sonnentag, S. (2011). Job demands-resources model in the con-
text of recovery: Testing recovery experiences as mediators. European Journal of Work and Organiza-
tional Psychology, 20(6), 805–832.

Klein, K. J., & Kozlowski, S. W. J. (2016). From micro to meso: Critical steps in conceptualizing and con-
ducting multilevel research. Organizational Research Methods, 3(3), 211–236.

https://doi.org/10.1007/978-1-4899-0115-6
https://doi.org/10.1007/978-1-4899-0115-6


	 International Journal of Mental Health and Addiction

1 3

Meijman, T. F., & Mulder, G. (1998). Psychological aspects of workload. Psychology Press.
Meyers, L. S., Gamst, G., & Guarino, A. J. (2006). Applied multivariate research: Design and interpreta-

tion. SAGE Publications.
Molino, M., Cortese, C. G., Bakker, A. B., & Ghislieri, C. (2015). Do recovery experiences moderate the 

relationship between workload and work-family conflict? Career Development International, 20, 
686–702.

Muthen, B. O. (1994). Multilevel covariance structure analysis. Sociological Methods and Research, 22, 
376–398.

Muthén, L. K., & Muthén, B. O. (1998–2012). Mplus user’s guide (7th ed.). Muthén & Muthén.
Panthee, B., Panthee, S., Shimazu, A., & Kawakami, N. (2020). Validation of the Nepalese version of 

Recovery Experience Questionnaire. Heliyon, 6(4), e03645.
Park, H. I., Park, Y. A., Kim, M., & Hur, T. (2011). A validation study of a Korean version of the Recov-

ery Experience Questionnaire. Korean Journal of Industrial and Organizational Psychology, 24(3), 
523–552.

Podsakoff, N. P., Spoelma, T. M., Chawla, N., & Gabriel, A. S. (2019). What predicts within-person vari-
ance in applied psychology constructs? An empirical examination. Journal of Applied Psychology, 
104(6), 727–754.

Rosenthal, R. (1979). The file drawer problem and tolerance for null results. Psychological Bulletin, 86, 
638–641.

Shimazu, A., Sonnentag, S., Kubota, K., & Kawakami, N. (2012). Validation of the Japanese version of the 
Recovery Experience Questionnaire. Journal of Occupational Health, 54(3), 196–205.

Siltaloppi, M., Kinnunen, U., & Feldt, T. (2009). Recovery experiences as moderators between psychologi-
cal work characteristics and occupational well-being. Work & Stress, 23, 330–348.

Sonnentag, S., & Bayer, U.-V. (2005). Switching off mentally: Predictors and consequences of psychological 
detachment from work during off-job time. Journal of Occupational Health Psychology, 10, 393–414.

Sonnentag, S., & Fritz, C. (2007). The Recovery Experience Questionnaire: Development and validation 
of a measure for assessing recuperation and unwinding from work. Journal of Occupational Health 
Psychology, 12(3), 204–221.

Sonnentag, S., & Fritz, C. (2015). Recovery from job stress: The stressor-detachment model as an integra-
tive framework. Journal of Organizational Behavior, 36(S1), S72–S103.

Sonnentag, S., Venz, L., & Casper, A. (2017). Advances in recovery research: What have we learned? What 
should be done next? Journal of Occupational Health Psychology, 22(3), 365–380.

Steed, L. B., Swider, B. W., Keem, S., & Liu, J. T. (2021). Leaving work at work: A meta-analysis on 
employee recovery from work. Journal of Management, 47(4), 867–897.

Stone, A. A., Kennedy-Moore, E., & Neale, J. M. (1995). Association between daily coping and end-of-day 
mood. Health Psychology, 14, 341–349.

Wendsche, J., & Lohmann-Haislah, A. (2017). A meta-analysis on antecedents and outcomes of detachment 
from work. Frontiers in Psychology. https://​doi.​org/​10.​3389/​fpsyg.​2016.​02072

Yang, F. Z., Ding, J. L., Ma, R. Q., Song, W. J., Jia, Y. J., Zhao, J. F., & Yang, X. S. (2020). Recovery 
experience: A concept for maintaining quality of life and its mediating effect among female nurses in 
China. Psychology Research and Behavior Management, 13, 831–841.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under 
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of such publishing agreement and applicable 
law.

https://doi.org/10.3389/fpsyg.2016.02072

	A Validity Reassessment of the Recovery Experience Questionnaire with Two Extended Confirmatory Factor Analyses
	Abstract
	Study 1: Meta-Analytic CFA
	Method
	Literature Search
	Inclusion Criteria
	Coding Procedure
	Meta-analytic Procedure

	Results
	Papers Meeting the Inclusion Criteria
	Publication Bias
	Two-Stage Structural Equation Modeling


	Study 2: Multi-level CFA
	Method
	Participants and Procedure
	Measures
	Statistical Analyses

	Results
	Preliminary Analyses
	Multi-level CFA


	Discussion
	Limitations and Future Research
	Practical Implications
	Conclusion
	References


