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Matching Job Demands and Job Resources as Linear and Non-linear 
Predictors of Employee Vigor and Sustainable Performance
Tianchang Jia, Jan de Jongea,b, Maria C.W. Peetersa,b, and Toon W. Tarisa

aUtrecht University; bEindhoven University of Technology

ABSTRACT
The present study studied two prominent job stress models as predictors of 
employee vigor and employee sustainable performance. First, based on the 
matching principle of the Demand-Induced Strain Compensation (DISC) 
Model, we predicted that job resources moderate (i.e. strengthen) the linear 
relation of job demands with employee vigor and sustainable performance, 
particularly when the type of demands corresponds well with the type of 
resources. Second, based on the non-linearity principle of the Vitamin Model, 
we predicted that non-linear (i.e. curvilinear) relations between job demands 
or job resources with employee vigor and sustainable performance exist, 
particularly when the type of demands or resources matches well with the 
outcome. An online cross-sectional study was conducted among 1,175 
Chinese employees working in different industries. Multivariate regression 
analyses revealed that (1) although we did not find moderating effects of job 
resources, “conceptual matches” were found in line with the matching 
principle of the DISC Model, and (2) curvilinear patterns were detected 
(although with a non-expected shape) in which so-called “non-linear match-
ing” relations between either demands or resources and outcomes were 
present. This study highlights the importance of matching demands and 
resources in both linear and non-linear ways to predict employee vigor and 
employee sustainable performance. Finally, theoretical and practical implica-
tions of the findings were addressed.

Introduction

The past two decades have witnessed a growing interest in improving employee vigor and employee 
sustainable performance to ensure long-term productivity of people and organizations (e.g., De Jonge 
& Peeters, 2019; Docherty et al., 2009; Ji et al., 2021; Perrott, 2015; Spreitzer and Porath, 2012). Issues 
of how to build employee sustainable performance and simultaneously maintain employee vigor are 
increasingly explored in both academia and practice, under the assumption that especially job 
characteristics (i.e., job demands and job resources) are important predictors of these outcomes 
(e.g., De Jonge & Peeters, 2019; Ji et al., 2021).

Importantly, within contemporary work psychology, these issues have usually been studied under 
the assumption that relations between job characteristics and a wide array of well-being (i.e., vigor) 
and performance indicators are linear in nature. Non-linear associations have rarely been examined, 
even though past research has provided empirical evidence that such associations may exist as well. 
For example, Warr’s well-known Vitamin Model (Warr, 1987, 1990, 2011) assumes that, beyond 
a particular threshold, an increase in beneficial job characteristics may not have a similar beneficial 
effect on work-related well-being such as employee’s feeling of vigor and job satisfaction, and may 
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even be detrimental. In a similar vein, Wielenga-Meijer et al. (2012) found that having too much job 
autonomy negatively affects employee work-related well-being. Also, Kubicek et al. (2014) showed that 
the beneficial effect of job control only holds up to a certain threshold and that once this threshold is 
exceeded, job control becomes detrimental to employee’s general well-being.

Thus, available research suggests that non-linear relations should not be ignored when focusing on 
the relations of job characteristics with employee well-being (i.e., vigor): having (too) much of a good 
thing may not always result in better outcomes. Therefore, the present study aims to fill this gap by 
investigating both linear and non-linear relations between specific job characteristics and two distinct 
positive work outcomes (i.e., employee vigor and employee sustainable performance).

Specific job characteristics: linear versus non-linear relations

Linear effects of job characteristics on work-related outcomes
Job demands and job resources are two key representatives of job characteristics within job stress, 
employee well-being, and job performance (e.g., Bakker & Demerouti, 2018; De Jonge et al., 2001; De 
Jonge & Dormann, 2017). Job demands are referred to as work-related tasks that require immediate or 
prolonged cognitive, emotional, and/or physical effort (De Jonge & Dormann, 2017). In contrast, job 
resources are considered as job-related assets that can be employed when an employee must deal with 
job demands (De Jonge & Dormann, 2017). Since the 1970s, theories, perspectives, and conceptual 
models have been developed to explain how job demands and job resources affect employee well-being 
and job performance (e.g., De Jonge & Dormann, 2003; Demerouti et al., 2001; Karasek, 1979; Warr, 
1987). For instance, Karasek’s Demand-Control Model (Karasek, 1979) assumed the well-known 
interaction effect between job demands and job control in the prediction of well-being and perfor-
mance. Aiming to increase comprehension of job demands and job resources as well as their potential 
interactions, De Jonge and Dormann (2003, 2006) developed the Demand-Induced Strain 
Compensation (DISC) Model which distinguishes between job demands and job resources on three 
different dimensions: (1) cognitive, (2) emotional, and (3) physical.

Furthermore, the DISC Model proposes that interactions between job demands and job resources 
mainly depend on the correspondence or fit between specific types of demands and resources (De 
Jonge & Dormann, 2003; De Jonge et al., 2006). Specifically, its so-called matching principle pertains to 
a particular fit between both demands and resources as well as work-related outcomes. It follows 
functional self-regulation processes which cause the activation of functional, matching resources to 
regulate particular demands (Pomaki & Maes, 2002). For example, previous empirical evidence 
indicated that people would be more inclined to first opt for matching resources to regulate corre-
sponding demands, and it seems essential to create an appropriate equilibrium between specific 
resources and corresponding demands to ensure/promote employee’s well-being and health (e.g., 
Daniels & De Jonge, 2010; De Jonge & Dormann, 2006; De Jonge & Huter, 2021). Thus, linear 
associations between specific demand/resource combinations and work-related outcomes are assumed 
to be particularly strong(er) when these variables belong to the same domain (i.e., cognitive, physical, 
or emotional). In other words, the likelihood of connections between specific job demands and specific 
job resources in the prediction of employee vigor and sustainable performance increases as the degree 
of match increases (De Jonge & Dormann, 2003; De Jonge et al., 2006).

Non-linear effects of job characteristics on work-related outcomes
Warr’s (1987, 1990, 2011) Vitamin Model challenges the “common sense” of linear relations between 
job characteristics and work-related outcomes. The model states that the effects of job characteristics 
on work-related outcomes are analogous to the effects of vitamins on the human body. Vitamin intake 
is important for physical health but should not be beyond a certain level, as excessive vitamin 
consumption can be harmful to a person’s health. For example, vitamins C and E are positive 
regardless of the extent to which they are consumed, whereas vitamins A and D become detrimental 
to people’s health with excessive intake. Certain features of the work context are suggested to have 
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comparable properties as vitamins, like vitamins C/E and A/D, such that after a certain level, an 
increase in beneficial job characteristics may not be beneficial anymore and may even be detrimental. 
Specifically, when the so-called C/E vitamins (i.e., salary, physical health, supervisor support, and job 
prospects) reach a certain level, they will have a Constant Effect (CE). In contrast, when A/D vitamins 
(i.e., job autonomy, skill use, variety, and interpersonal contact) occur at an elevated level, they will 
yield an Additional Decrement (AD).

In this vein, non-linear effects of job characteristics have been argued for in this model in terms of 
curvilinear relations (i.e., inverted U-shaped relations). Several studies have empirically tested the 
assumptions of the Vitamin Model, especially focusing on job autonomy and different aspects of 
work-related well-being (e.g., burnout and job satisfaction). Kubicek et al. (2014) found full support 
for the Vitamin Model in both cross-sectional and longitudinal ways among workers in elderly care, 
and they concluded that higher levels of job control are not necessarily advantageous for the work- 
related well-being of these workers. In both studies, workers with high and low levels of job control 
reported a higher tendency to be irritated, a higher tendency to depersonalize care recipients, and 
a lower tendency to feel dedicated to, absorbed by, and vigor at work than those with intermediate 
levels of job control. Similarly, the findings of Wieland et al. (2004) among IT workers indicated that 
high job autonomy could be counterproductive. This was because high job autonomy could lead to 
increased task insecurity, which in turn was related to occupational burnout symptoms.

Collectively, excessive job characteristics might inhibit employees’ well-being rather than cultivate 
it, because it might be associated with a higher workload, too many responsibilities, increased planning 
requirements, and problems with the predictability of one’s work and, in turn, may reduce employees’ 
psychological capabilities and decrease work-related well-being (Kubicek et al., 2017).

Job demands and job resources as vital antecedents of employee vigor and employee 
sustainable performance

Vigor has been used as a key representative of employee well-being and is defined as the presence of 
positive well-being, energy, fitness, and/or aliveness (Shirom, 2003; Shirom, 2007). Vigor is 
a multidimensional construct that comprises the interconnected feelings of cognitive liveliness, 
emotional energy, and physical strength (Shirom, 2003). Several studies posited and found a linear 
relation between job demands, job resources, and employee vigor (e.g., De Jonge & Huter, 2021; De 
Jonge et al., 2019). For example, the more job resources an individual perceives, the more s/he feels 
vigorous to cope with perceived job demands, improve health and well-being as well as enhance work 
performance. However, some scholars have argued and demonstrated that a curvilinear relation 
between job demands, job resources, and employee vigor could also exist (e.g., Sawang, 2012; 
Kubicek et al., 2014) For example, in low job demands conditions, employees would experience less 
motivation and engagement at work (Reijseger et al., 2013; Reijseger et al., 2017). Increasing job 
demands will function as an intrinsic motivator leading individuals to feel highly engaged with their 
work. However, when there are excessive job demands that require (too) much effort from individuals, 
job demands may turn into job stressors and trigger fatigue and exhaustion (Nahrgang et al., 2011). 
Therefore, on the one hand, job demands and job resources are considered vital antecedents of 
employee vigor. On the other hand, curvilinear relations between job demands, job resources, and 
employee vigor should also be considered.

Employee vigor is positively associated with employee work performance indicators (Shirom, 
2007; Carmeli et al., 2009), such as employee sustainable performance (Spreitzer and Porath, 
2012; Dorenbosch, 2014). Employee sustainable performance has been defined as a self- 
regulatory process in which an individual worker enduringly and efficiently achieves particular 
desired work goals while maintaining a satisfactory level of well-being (Ji et al., 2021). 
Specifically, this process involves a continuous (re)generation and preservation of job resources 
invested while achieving these goals, and these goals usually refer to desired outcomes for the 
individual, as well as for this individual’s environment (Ji et al., 2021). Moreover, job demands 
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and job resources are theoretically considered two key antecedents in predicting employee 
sustainable performance. However, note that contrary to employee vigor (which has been 
empirically explained by job demands and job resources, e.g., De Jonge & Huter, 2021; 
Mauno et al., 2007), as yet little empirical research exists on the predictors of employee 
sustainable performance. Although some theoretical propositions point out that similar pro-
cesses as with employee vigor may be at play in employee sustainable performance (e.g., De 
Jonge & Peeters, 2019; Dorenbosch, 2014; Ji et al., 2021), so far, no research has thoroughly 
investigated the relation between job demands and job resources with employee sustainable 
performance. The present study aims to fill this gap and contributes to a further understanding 
of the functions of job demands and job resources in terms of building employee sustainable 
performance, whereby, just as in the case of vigor, curvilinear relations will be considered as 
well.

Aims and hypotheses of the present study

The present study aims to investigate both linear and non-linear relations between (1) specific job 
demands and job resources on the one hand, and (2) employee vigor and employee sustainable 
performance on the other. First, as proposed by the matching principle of the DISC Model, the 
likelihood of finding moderating effects of job resources is positively related to the degree of match 
(i.e., triple-matches will occur most frequently). Thus, the matching principle between job demands, 
job resources, and the corresponding outcomes (i.e., employee vigor) will be tested in a linear way. 
Moreover, the challenge-hindrance demands framework (Cavanaugh et al., 1998) pointed out that 
different types of demands can have either positive or negative effects for employees. Specifically, 
challenge demands can evoke positive affect and attitudes as they are viewed as opportunities for 
growth, development, and goal attainment. Conversely, hindrance demands have the potential to 
undermine personal growth, development, and goal attainment as they are associated with resource 
loss in the form of decreased satisfaction (Cavanaugh et al., 1998; Schilbach et al., 2021). In a similar 
vein, the DISC Model proposes that high job demands stimulate positive psychological outcomes best 
as long as people have sufficient corresponding kinds of job resources (i.e., activation-enhancing 
mechanism; cf. De Jonge & Huter, 2021). The matching combination of high demands and resources 
could then result in positive outcomes such as employee creativity, vigor, and growth (De Jonge et al., 
2019). For instance, cognitively challenging demands may stimulate cognitive vigor (i.e., cognitive 
liveliness) and active learning, but only in the case of high cognitive resources. Therefore, we derive the 
following hypotheses:

Hypothesis 1: Positive relations between job demands and employee vigor outcomes (i.e., cognitive 
liveliness, emotional energy, and physical strength) will be moderated by corresponding job resources, 
such that these relations will be stronger for people with high resources than for people with low 
resources.

Specifically, high cognitive job resources will moderate (i.e., strengthen) the positive relation between 
cognitive job demands and cognitive liveliness (Hypothesis 1a); high emotional job resources will 
moderate (i.e., strengthen) the positive relation between emotional job demands and emotional energy 
(Hypothesis 1b); and high physical job resources will moderate (i.e., strengthen) the positive relation 
between physical job demands and physical strength (Hypothesis 1c).

Hypothesis 2. Positive relations between job demands and employee sustainable performance will 
be moderated by corresponding job resources, such that these relations will be stronger for people with 
high resources than for people with low resources.

84 JI ET AL.



Specifically, high cognitive job resources will moderate (i.e., strengthen) the positive relation between 
cognitive job demands and employee sustainable performance (Hypothesis 2a); high emotional job 
resources will moderate (i.e., strengthen) the positive relation between emotional job demands and 
employee sustainable performance (Hypothesis 2b); and high physical job resources will moderate (i.e., 
strengthen) the positive relation between physical job demands and employee sustainable perfor-
mance (Hypothesis 2c).

Second, as proposed by the DISC Model, job characteristics (i.e., job demands and job 
resources) and job-related strains (and concepts concerned with positive well-being) are not 
unidimensional constructs (i.e., cognitive, emotional, and physical; De Jonge & Dormann, 
2003). Furthermore, Ji et al. (2023) showed that in 6 out of 8 “main-effect” linear regression 
models, so-called “conceptual matching demands and resources” were found, in addition to 
matching moderating effects of job resources. Therefore, there is reason to believe that 
“conceptual matching” might also apply to a non-linear relation (i.e., non-linear conceptual 
matching) between the constructs of interest. In this way, we try to empirically establish to 
what extent particular demands and resources (i.e., cognitive, emotional, physical) are non- 
linearly related to corresponding dimensions of employee vigor (i.e., cognitive liveliness, 
emotional energy, and physical strength) as well as non-linearly related to employee sustain-
able performance. Consequently, we expect that:

Hypothesis 3. Specific job demands will be more inclined to match an identical dimension of 
employee vigor outcomes in a curvilinear (i.e., inverted U-shaped) way. Specifically, cognitive job 
demands will be more inclined to be curvilinearly associated with cognitive liveliness (Hypothesis 3a); 
emotional job demands will be more inclined to be curvilinearly associated with emotional energy 
(Hypothesis 3b); physical job demands will be more inclined to be curvilinearly associated with 
physical strength (Hypothesis 3c).

Hypothesis 4. Specific job resources will be more inclined to match a corresponding dimension of 
employee vigor outcomes in a curvilinear (i.e., inverted U-shaped) way. Specifically, cognitive job 
resources will be more inclined to be curvilinearly associated with cognitive liveliness (Hypothesis 4a); 
emotional job resources will be more inclined to be curvilinearly associated with emotional energy 
(Hypothesis 4b); physical job resources will be more inclined to be curvilinearly associated with 
physical strength (Hypothesis 4c).

Moreover, guided by the Vitamin Model, the non-linear relation between job characteristics 
and work-related outcomes has been empirically investigated in previous studies. However, the 
non-linear relation between job characteristics (i.e., job demands and job resources) with 
employee sustainable performance has not been explored before. Thus, in line with previous 
research, we hypothesized that:

Hypothesis 5. The relation between specific job demands such as cognitive (Hypothesis 5a), emo-
tional (Hypothesis 5b), and physical (Hypothesis 5c) demands with employee sustainable performance 
will be curvilinear (i.e., inverted U-shaped).

Hypothesis 6. The relation between specific job resources such as cognitive (Hypothesis 6a), emo-
tional (Hypothesis 6b), and physical (Hypothesis 6c) resources with employee sustainable performance 
will be curvilinear (i.e., inverted U-shaped).

The conceptual model of the current study is depicted in Figure 1.
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Method

Procedure and participants

The present study was a cross-sectional survey study performed among Chinese employees employed 
across different occupational sectors. The study was carried out in agreement with the ethics code of 
the American Psychological Association and the Declaration of Helsinki. Ethical approval was 
obtained from the ethical review board of the Faculty of Social and Behavioral Sciences, Utrecht 
University (Approval Number: 21–0035). The data collection process was conducted in cooperation 
with a Chinese professional agency. An online self-reported survey with informed consent was sent by 
the online platform to each member’s account. The potential participants were asked to fill out the 
questionnaire consisting of questions related to demographic characteristics, job demands, job 
resources as well as vigor and sustainable performance at work. Unfortunately, response rates could 
not be computed due to the data collection procedure.

In total, 1,175 participants returned a completed questionnaire. The demographic characteristics of 
the respondents showed that 531 (45.2%) were male and 644 (54.8%) were female. Ages ranged from 
20 to 62 years (M = 30.0, SD = 6.0) and 67.9% of the respondents were married or cohabiting. The 
mean number of contract working hours of the respondents was 8.0 hours per day (SD = 0.8), and 
25.5% of them did not have subordinates. The most common job categories were specialized 
technology (23.4%), information technology (17.5%), and finance (11.1%). Finally, 74.7% of the 
respondents held a bachelor’s degree, 13.0% held a master’s degree, and 1.3% held a doctoral degree, 
whereas the remaining part had reached a senior high school or professional training school educa-
tional level.

Measures

Variables included in the present study are cognitive, emotional, and physical job demands and job 
resources on the one hand, and employee vigor and employee sustainable performance on the other. 
Where possible, validated Chinese versions of existing instruments were used to tap the concepts of 
interest. In the remaining cases, a translation-back translation procedure was followed to develop 
Chinese versions of instruments that were initially developed in another language (Brislin, 1970; 
Douglas et al., 2007). Furthermore, we adopted the suggestions from Podsakoff and his team 
(Podsakoff et al., 2012; Podsakoff et al., 2024) to minimize common method bias of self- 
administrated questionnaires. The independent and dependent variables in the present study were 
separated proximally in the questionnaire, and the multiple-point Likert scales used in the present 
study contained different scale formats and scale anchors. The informed consent letter introduced the 

Figure 1. The conceptual model for the present study.
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goal of the study and stated that the research was conducted anonymously. Several quality control/ 
attention check items were included to ensure respondents were attentive throughout the survey. Job 
demands were assessed using the Demand-Induced Strain Questionnaire (DISQ 3.1; De Jonge, 2018), 
which has been well-validated in different languages and various occupational sectors (e.g., De Jonge 
et al., 2012; De Jonge & Huter, 2021; Ji et al., 2021). The three subscales addressed cognitive, 
emotional, and physical demands, each with three items. The items included: “I display high levels 
of concentration and precision” (Cognitive demands; Cronbach’s α = 0.62); “I deal with people (e.g., 
clients, colleagues, or supervisors) whose problems touch me emotionally” (Emotional demands; 
Cronbach’s α = 0.77); and “I perform a lot of physically strenuous tasks to carry out my job” 
(Physical demands; Cronbach’s α = 0.78). Participants were asked to indicate how often their work 
required them to undertake each of the tasks (1 = “Never or Very rarely,” 5 = “Very often or Always”).

Job resources were also measured by the DISQ 3.1 (De Jonge, 2018) using cognitive, emotional, and 
physical resources. Cognitive resources were assessed using four items such as “I have the opportunity 
to determine my own work method” (Cronbach’s α = 0.58); emotional resources were assessed using 
three items, such as “I get emotional support from others (e.g., clients, colleagues, or supervisors) 
when a threatening situation at work occurred.” (Cronbach’s α = 0.74); and physical resources were 
measured by three items in such as “I am able to take a physical break when things get physically 
strenuous” (Cronbach’s α = 0.65).

Employee vigor was assessed using the Shirom-Melamed Vigor Measure (SMVM) developed by 
Shirom (2003). All three subscales of the SWVM were included in this study, namely Cognitive 
liveliness (CL) (three items, e.g., “I feel I can think rapidly;” Cronbach’s α = 0.85), Emotional energy 
(EE) (four items, e.g., “I feel able to be sensitive to the needs of coworkers and customers;” Cronbach’s 
α = 0.81), and Physical strength (PS) (five items, e.g., “I feel I have physical strength;” Cronbach’s α =  
0.91). Participants were asked to rate the ten statements on a 7-point Likert scale ranging from (1) 
“never or almost never” to (7) “always or almost always.”

Employee sustainable performance was measured with the 10-item employee sustainable perfor-
mance (E-SuPer) scale. Construct validity, discriminant validity, concurrent validity, and internal 
consistency of this scale were cross-culturally tested and confirmed (Ji et al., 2021). An example item is 
“I expect to be able to continuously achieve the objectives of my job.,” The rating range was from (1) 
“Strongly disagree” to (5) “Strongly agree.” Cronbach’s α of this scale was 0.82.

Demographic characteristics used in the present study were gender (0 = male, 1 = female), age (in 
years), marriage (1=single, 2=married or cohabitating, 3=others), supervision obligation (numbers 
of subordinates), contract working hours per day (in hours), and educational level (1 = primary 
school, 7 = doctoral degree).

Statistical analysis

First, means, standard deviations, and Pearson zero-order correlations were computed to obtain an 
initial overview of the survey data. Second, a series of hierarchical multivariate regression analyses 
(HMRAs) were performed for investigating the model presented in Figure 1, which indicates the 
relations between job demands and job resources on the one hand, and the three vigor dimensions and 
sustainable performance on the other. It should be noted that all multiplicative interactions between 
demands and resources were of cognitive, emotional, or physical kind according to the theoretical 
background of DISC theory. Therefore, in line with previous research, a series of hierarchical 
regression analyses were conducted for each dimension of employee vigor and sustainable perfor-
mance (cf. De Jonge & Dormann, 2006; Van de Ven et al., 2013).

Before computing multiplicative interaction terms, all main terms involved in interactions 
were standardized in advance to avoid multicollinearity (Aiken et al., 1991). In the first step 
(Model 1), the demographic characteristics were entered as control variables. In the second step 
(Model 2), the standardized main terms were included (i.e., physical, cognitive, and emotional 
demands and resources). In the third step (Model 3), the interaction terms were added to the 
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model using multiplicative terms (e.g., cognitive demands × cognitive resources). Moreover, to 
further check and clarify the specific relations between job demands and job resources with 
employee vigor and employee sustainable performance, nonlinear (i.e., curvilinear) relations 
have also been tested. In this case, the hierarchical regression consisted of Model 1, entering all 
controlled demographic variables, Model 2, entering standardized main terms, and Model 3 
entering the quadratic main terms to test if curvilinear relations exist with employee vigor and 
employee sustainable performance. This regression procedure is also called polynomial regres-
sion (Ostertagová, 2012).

It should be noted that an additive model (i.e., main terms) was compared with an interactive 
model (i.e., interaction terms) and a curvilinear model (i.e., quadratic terms; see also De Jonge 
et al., 2000). Unstandardized beta-coefficients (B) and their significance for individual predictor 
variables were presented, as well as the standard error (SE) and explained variance (R2) of the final 
regression model. Incremental F-tests (F−inc) and R2 Change values were presented for regression 
model comparisons. All statistical analyses were performed with SPSS version 28 (IBM Corp, 
2021).

Results

Descriptive statistics

Means, standard deviations, and Pearson zero-order correlations are presented in Table 1. All 
dimensions of job resources were positively related to employee vigor and employee sustainable 
performance (with r ranging from 0.34 to 0.52, p < .001), and employee vigor was positively related 
to employee sustainable performance (with r ranging from 0.55 to 0.64, p < .001). In addition, 
cognitive job demands were positively related to all three employee vigor outcomes (CL: r = 0.20; 
EE: r = 0.17; PS: r = 0.09, p < .001) and employee sustainable performance (r = 0.17, p < .001). Added to 
this, emotional job demands were negatively related to physical strength (r = –0.17, p < .001) and 
employee sustainable performance (r = –0.09, p < .001). Finally, physical job demands were negatively 
associated with emotional energy (r = –0.06, p = .04).

Assessment of common method bias

To check the common method bias problem empirically, we tested the fit of a one-factor model (i.e., all 
scale indicators loaded on a single factor). A confirmatory factor analysis (CFA) was conducted by 
RStudio (RStudio Team, 2020) to check whether or not method variance accounts for a significant 
amount of covariation among the measures (cf. Podsakoff et al., 2024). The one-factor model in the 
CFA demonstrated a poor fit (χ2 = 7971.634, df = 740.000, p < .001, χ2/df = 10.772, CFI = 0.619, TLI =  
0.599, RMSEA = 0.091, NNFI = 0.599), indicating that common method bias was not a major issue in 
this study.

Job demands and job resources as predictors of employee vigor and employee sustainable 
performance

To examine Hypotheses 1 and 2, we conducted a series of hierarchical regression analyses to test the 
interactions of job demands and job resources on employee vigor and employee sustainable perfor-
mance. Furthermore, an exploratory analysis aiming to clarify specific relations between job demands 
and job resources with employee vigor and employee sustainable performance was conducted. 
Following Hypotheses 3 to 5, we assumed that, besides linear relations, curvilinear relations between 
job demands and job resources on the one hand and employee vigor and employee sustainable 
performance on the other might also exist.
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Predictors of cognitive liveliness
Concerning cognitive liveliness, results showed that both the multiplicative and curvilinear models 
revealed significant levels, and were superior compared to the additive model in terms of model fit. 
One significant interaction effect between emotional job demands and emotional job resources was 
found (B = –0.05, SE = 0.02, p = .01). However, simple slope analyses did not confirm the slopes in 
both low and high conditions of emotional job resources, see Figure 2a.

In a non-linear manner, the regression coefficients reveal that the quadratic term of cognitive job 
demands was positively related to cognitive liveliness (B = 0.04, SE = 0.02, p = .02), indicating 
a U-shaped relation between cognitive job demands and cognitive liveliness. This finding reveals 
that an increase in cognitive job demands was initially related to lower levels of cognitive liveliness, but 
the relation changes direction, even becomes reversed, after increasing scores of cognitive job 
demands (as the U-shaped trend presented in Figure 2b suggests,). The inflection point (i.e., the 
score at which the curve starts changing tendency; Zinflection = –b1/2b2, Kubicek et al., 2014) was 
estimated at –1.48 above the mean level of cognitive job demands, see Figure 2b.

Predictors of emotional energy
In terms of the predictors of emotional energy, both multiplicative and curvilinear models showed 
significant effects, and again were superior compared to the additive model in terms of model fit. First, 
two significant interaction terms were detected. The interaction term between emotional job demands, 
emotional job resources, and emotional energy was significant (B = –0.05, SE = 0.02, p = .002). However, 
the shape of this interaction effect was against our theoretical predictions as the plot showed a reversed 
effect of emotional job resources (Figure 3a). Specifically, the simple slope test revealed that higher 
emotional job demands were related to higher emotional energy when emotional job resources were low 
(-1 SD; b = 0.15, t = 4.83, p < .001), but not when emotional job resources were high (+1 SD; b = 0.04, 
t = 1.31, p = .19). Second, the interaction between physical job demands and physical job resources 
(Figure 4a) with emotional energy was statistically significant (B = -0.04, SE = 0.02, p = .05). Simple 
slope tests revealed that lower physical job demands were related to higher emotional energy when 
physical job resources were high (+1 SD; b = –0.07, t = –2.53, p = .01), but not when physical job 
resources were low (–1 SD; b = –0.001, t = –0.03, p = .97).

In terms of non-linearity, quadratic emotional job demands (B = 0.03, SE = 0.01, p = .02) and 
quadratic physical job demands (B = 0.04, SE = 0.01, p = .01) were significantly related to emotional 
energy. The positive sign of both coefficients indicates a U-shaped relation between emotional job 
demands and emotional energy, as well as a U-shaped relation between physical job demands and 
emotional energy. Results show that low and certain high levels of emotional and physical job 
demands were related to higher levels of emotional energy. Conversely, low and, to a lesser extent, 
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Figure 2b. Cognitive job demands2 (zscore).

90 JI ET AL.



high levels of emotional and physical job demands were associated with lower levels of emotional 
energy. Specifically, as the inflection point for the curve was estimated at -0.16, higher emotional job 
demands were related to gradually higher emotional energy levels (see Figure 3b). Moreover, the 
U-shaped relationship between the physical job demands and emotional energy shows that higher 
values of the physical job demands were related to lower values of emotional energy, but after 
a physical job demands value of 0.74 was exceeded, this trend became reversed (see Figure 4b).

Predictors of physical strength
Regarding physical strength, only an additive model revealed statistically significant effects. As far as 
the main effects are concerned, results indicated that all three dimensions of job resources were 
positively associated with physical strength. Besides, cognitive job demands (B = 0.12, SE = 0.03, 
p < .001) were found to be positively associated with physical strength.

Predictors of employee sustainable performance
As for predicting employee sustainable performance, only an additive model demonstrated significant 
effects. Yet, results showed that all three dimensions of job resources were positively associated with 
employee sustainable performance. Experiencing more job resources were related to higher employee 
sustainable performance. Additionally, cognitive job demands (B = 0.08, SE = 0.01, p < .001) were 
found to be positively associated with higher employee sustainable performance.
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As summarized in Table 2, three interactive terms and three quadratic terms were statistically 
significant in predicting employee vigor outcomes (i.e., cognitive liveliness and emotional energy). 
However, two out of three follow-up simple slope tests were not confirmed, and the shapes of the 
significant quadratic terms were not in line with our expectations. Rather than inverted U-shaped, 
three U-shaped curvilinear relations were detected.

Discussion

Building upon previous empirical findings of the DISC Model (De Jonge & Dormann, 2003, De Jonge 
et al., 2006) and the Vitamin Model (Warr, 1987), the main purpose of the present study was twofold. 
Firstly, based on the assumptions of the DISC Model, we predicted that job resources would moderate 
(i.e., strengthen) the positive relation of job demands with successively employee vigor and employee 
sustainable performance, especially when the type of job resources correspond with the type of job 
demands. Secondly, based on the assumptions of the Vitamin Model, we predicted that non-linear 
(i.e., inverted U-shaped) relations between job demands and job resources with employee vigor and 
employee sustainable performance would exist.

Table 2. Hierarchical regression models of employee vigor and sustainable performance (N = 1175).

Source

Dependent Variable

Cognitive 
Liveliness 

(Multiplicative)

Cognitive 
Liveliness 

(Curvilinear)

Emotional 
Energy 

(Multiplicative)

Emotional 
Energy 

(Curvilinear)

Physical 
Strength 

(Additive)

Sustainable 
Performance 

(Additive)

B SE B SE B SE B SE B SE B SE

Control Variables
Gender –0.15** 0.05 –0.16*** 0.05 0.09* 0.04 0.08* 0.04 -0.05 0.05 –0.03 0.02
Age 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01*** 0.00
Marriage 0.18*** 0.05 0.17*** 0.05 0.11** 0.04 0.11* 0.04 0.20*** 0.05 0.04 0.02
Supervision 0.01*** 0.00 0.01*** 0.00 0.01*** 0.00 0.00*** 0.00 0.01* 0.00 0.00*** 0.00
Working hours 0.00 0.01 0.00 0.01 0.02** 0.01 0.01** 0.01 0.01 0.01 0.01* 0.00
Education 0.08* 0.04 0.09* 0.04 0.09** 0.03 0.10*** 0.03 -0.01 0.04 0.01 0.02
Demands and Resources
Cognitive demands 0.20*** 0.03 0.21*** 0.03 0.10*** 0.02 0.10*** 0.02 0.12*** 0.03 0.08*** 0.01
Emotional demands 0.02 0.03 0.01 0.03 0.09*** 0.02 0.08*** 0.02 –0.07** 0.03 –0.01 0.01
Physical demands –0.04 0.02 –0.04 0.02 –0.04 0.02 -0.06** 0.02 –0.03 0.02 –0.02* 0.01
Cognitive resources 0.25*** 0.03 0.24*** 0.03 0.12*** 0.02 0.12*** 0.02 0.20*** 0.03 0.11*** 0.01
Emotional resources 0.31*** 0.03 0.30*** 0.03 0.31*** 0.02 0.30*** 0.02 0.33*** 0.03 0.13*** 0.01
Physical resources 0.04 0.03 0.07* 0.03 0.10*** 0.02 0.13*** 0.02 0.10*** 0.03 0.05*** 0.01
Multiplicative
Cogn. demands × cog. 

resources
–0.02 0.02 –0.03 0.02

Emo. demands × emo. 
resources

–0.05** 0.02 -0.05** 0.02

Phys. demands × phys. 
resources

–0.02 0.02 –0.04* 0.02

Curvilinear
Cognitive. demands2 0.04* 0.02 0.01 0.01
Emotional. demands2 0.03 0.02 0.03* 0.01
Physical. demands2 0.00 0.02 0.04** 0.01
Cognitive. resources2 0.01 0.02 0.01 0.02
Emotional. resources2 –0.01 0.02 0.00 0.02
Physical. resources2 0.01 0.02 0.00 0.00
Model fit R2 = 0.38 

ΔR2 = 0.01 
F(15,1159) =  

46.69*** 
F−inc = 3.79**

R2 = 0.38 
ΔR2 = 0.01 

F(18,1156) =  
38.92*** 

F−inc = 2.10*

R2 = 0.38 
ΔR2 = 0.01 

F(15,1159) =  
46.53*** 

F−inc = 7.39***

R2 = 0.38 
ΔR2 = 0.01 

F(18,1156) =  
38.53*** 

F−inc = 3.40**

R2 = 0.38 
F(12,1162) =  

58.82***

R2 = 0.39 
F(12,1162) =  

62.40***

Cogn. = cognitive; Emo. = emotional; Phys. = physical. * p < .05; ** p < .01 (two-tailed).
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A cross-sectional survey study was conducted among 1,175 Chinese employees working in different 
industries. Our empirical findings did not provide further evidence for the proposed strengthening 
effects of job resources in the relations between job demands and employee vigor and employee 
sustainable performance, which is not in line with our expectations. Hypotheses 1 and 2 were not 
confirmed accordingly. Furthermore, based on the core propositions of the Vitamin Model, non- 
linear relations between job demands/job resources and employee vigor and employee sustainable 
performance have been examined. Results showed that non-linear relations between job demands and 
outcomes do exist but were U-shaped rather than showing the expected inverted U-shape. Again, this 
is not in line with our expectations. Therefore, Hypotheses 3 to 6 were not confirmed either. Although 
the findings were against our expectations, it is worth noting that so-called “non-linear conceptual 
matching” relations were found between cognitive job demands and cognitive liveliness, as well as 
between emotional job demands and emotional energy with U-shaped plots.

Theoretical implications

Although most of our hypotheses were not confirmed, the present findings do have several important 
theoretical implications. First, based on the matching principle of the DISC Model as well as its 
proposition of functional self-regulation, when employees are faced with a particular type of job 
demand, they will in the first place opt for corresponding types of job resources to regulate and achieve 
so-called functional activation-enhancers (cf. De Jonge et al., 2014, Van den Tooren et al., 2011). 
Current findings reveal that these two moderation effects may be affected by some specific conditions 
or characteristics in the following ways.

First, we suggest that the role of job resources as moderators could be dependent on occupational 
settings and characteristics, as well as the outcomes under study. In the present study, involving 1,175 
employees from various industries, we would argue that the large occupational heterogeneity could be 
a reason affecting the detection of moderating effects in job resources (Häusser et al., 2010). In other 
words, it is plausible that different occupational domains might determine the role of job demands 
(i.e., challenging or hindering), as well as whether and how job resources could moderate the relations 
between identical job demands and outcomes. Previous studies suggest that whether a specific job 
demand is interpreted as challenging or hindering may depend on the occupational sector (e.g., Bakker 
et al., 2014). For example, emotional job demands may be perceived as challenges for nurses because 
they are satisfied with engaging with clients at a personal level, but perceived as hindrances by other 
occupational groups (i.e., call center agents and police officers; Van den Tooren & De Jonge, 2010). 
Consistent with this view, emotional labor researchers have argued that emotional work may not 
necessarily be stressful but could also be rewarding and create positive outcomes (Brotheridge & 
Grandey, 2002; Côté, & Morgan, 2002). Furthermore, physical job resources can serve to protect 
against the negative effect of physical demands in more common work domains, while they can act as 
activating resources in the occupational domain of elite sport. For instance, the findings of Balk et al. 
showed that matching sport-related physical resources did play a role as a moderator (i.e., activation- 
enhancer) between physical demands and physical strength among elite athletes. However, contrary to 
studies conducted in common work domains, it is interesting that physical resources are often 
considered to be stress-buffers in the relation between physical job demands and physical health 
(e.g., De Jonge & Dormann, 2006; Van de Ven et al., 2008; Van de Ven et al., 2013; Van den Tooren & 
De Jonge, 2010; Van den Tooren et al., 2011). For that reason, and also in line with our findings, we 
suggest the need to use a more homogenous sample group or a specific occupational setting to reveal 
the precise interplay between job demands and job resources. Thus, we encourage future researchers 
to include these special features (i.e., homogenous sample group or specific occupational setting) in 
their studies.

Second, the non-linear relations found appeared to go against our expected inverted U-shaped 
pattern based on the Vitamin Model’s propositions. The curvilinear patterns of cognitive job demands 
with cognitive liveliness and emotional job demands with emotional energy were detected in neither 
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CE (i.e., Constant Effect) nor AD (i.e., Additional Decrement) shape. Instead, two U-shaped patterns 
appeared. Thus, both low and high levels of cognitive demands were related to high levels of employee 
cognitive liveliness, whereas moderate levels seemed to be related to low levels of liveliness. This 
curvilinear trend was also found for the relation between emotional job demands and emotional 
energy. Although unexpected, our findings support original assumptions on curvilinearity within the 
challenge – hindrance framework (Cavanaugh et al., 1998). Our results indicate that the challenge 
demand – outcome relation may be less straightforward than reported in previous studies (e.g., 
Teuchmann et al., 1999; Schmitt et al., 2015; Sheng et al., 2019). According to the findings uncovered 
by Schilbach et al. (2021), individuals who reported medium levels of challenge demands exhibited 
more stability of the lower level of psychological distress which was associated with greater psycho-
logical resilience. A recent study by Pindek et al. (2022) confirmed the existence of non-linear relations 
between workload on the one hand, and employee mental well-being on the other. Similarly, the 
present findings also indicated that even cognitive and emotional job demands could be considered 
challenging job demands, a certain level should be achieved (i.e., should not be too low), otherwise, 
employees might still be perceived as “general” job demands, which might not bring gain effects to 
their work (e.g., Reijseger et al., 2013, 2017; Sawang et al., 2009; Sawang, 2012).

Moreover, the present study extended the matching principle of the DISC Model from linear to 
non-linear, which is an important asset (see also De Jonge et al., 2024). Specifically, we found that non- 
linear conceptual matches existed between cognitive job demands and cognitive liveliness (i.e., 
cognitive vigor), as well as between emotional job demands and emotional energy (i.e., emotional 
vigor). So, specific job demands seem to be more inclined to match the same dimension of employee 
vigor outcomes under non-linear conditions, too. Therefore, the present study further confirmed the 
applicability and generalizability of the matching principle, not only in a linear way as investigated by 
previous studies but also in a non-linear manner that was first explored by the present study. Although 
we did find several counter-intuitive results in this respect, it is an attempt that certainly deserves 
further attention in future research.

Practical implications

Our findings have practical implications as well. First, although the enhancing effects of job resources 
were not confirmed by our study, the matching principle and main effects of (matching) job resources 
can still be considered valid. Sufficient and matching job resources were found to predict correspond-
ing employee vigor outcomes, and more job resources were related to higher employee sustainable 
performance. This implies that optimizing matching job resources may be an effective approach to 
improving employees’ vigor and performance (De Jonge et al., 2014). Therefore, organizations and 
employers need to make sure that employees have access to sufficient job resources in their daily work. 
Ideally, these job resources should match the type of job demands employees encounter. For example, 
when an employee is confronted with high emotional job demands (i.e., having to perform emotion-
ally draining work), measures can be taken to provide the employee with adequate emotional job 
resources (i.e., emotional support from colleagues or supervisors).

In addition, our findings reveal the existence of curvilinear relations between (1) cognitive and 
emotional job demands, and (2) cognitive liveliness and emotional energy. So, decreasing job demands 
might not always be desirable. Following this line of reasoning, it may be crucial to establish 
occupation-specific cutoff norms for low, middle, and high levels of both cognitive and emotional 
job demands. These norms could be used for executing detailed job analyses and subsequent work-
place interventions. For example, it would be better to apply appropriate diagnostic or intervention 
tools to set (i.e., increase or decrease) job demands to an optimal level, instead of a general high or low 
level (cf. Haldorai et al., 2022). Moreover, managers and supervisors should be aware of employees’ 
threshold of tolerance for job demands and identify the strengths and weaknesses of their subordinates 
to make sure that the level of job demands (i.e., challenge job demands) experienced by each employee 
is always at an optimal (or at least suitable) level.
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Strengths, limitations, and future research directions

A strength of this study is that it combined the core propositions of the DISC Model and Vitamin 
Model, such that the matching principle of the DISC Model was extended from a linear to a non- 
linear way. For the first time, the existence of the so-called “non-linear matching principle” has 
been examined and approved. Another strength of this study is that it focused on different kinds 
of job demands and job resources as predictors of the relatively new construct of employee 
sustainable performance. This aligns with a recent call of previous studies on employee sustainable 
performance (De Jonge & Peeters, 2019, Ji et al., 2021) to further explore its relations with job 
characteristics such as job demands and job resources. The current findings suggest that job 
demands and job resources can not only contribute to employee current work performance (e.g., 
Bakker et al., 2014), but can also enhance and foster employee performance in the long haul (cf. Ji 
et al., 2021).

Admittedly, the present study contains several limitations, simultaneously providing directions for 
future research. The first limitation is that our data were collected via a self-report survey, which might 
trigger common method bias (Podsakoff et al., 2012, Spector et al., 2022). However, so far there is no 
consensus on the severity of this type of bias (Podsakoff et al., 2024, Spector et al., 2022). We tried to 
minimize method variance by separating the independent and dependent variables proximally in the 
questionnaire, as well as using different scale formats and scale anchors. In addition, we checked it 
empirically by means of a one-factor CFA model (cf. Podsakoff et al., 2024). Notwithstanding this, we 
would say respondents are one of the best sources of their own perceptions of both the work situation 
and their well-being. Nevertheless, we would recommend future studies go beyond self-report 
measures by using more objective measures (e.g., biological, physical, or medical indices, or other 
reports such as from supervisors or colleagues) or multiple research methods to conduct a further 
investigation (e.g., additional interviews or diary studies).

Second, the current study used a cross-sectional research design, meaning that causal inferences are 
not warranted. Performing a longitudinal follow-up study would improve the possibility of investigat-
ing causal relations between (1) job demands and job resources and (2) employee vigor and employee 
sustainable performance.

Third, the participants of the current study were recruited from various occupational sectors and 
educational/training levels in China. They also spanned a good range of job demand and job resource 
levels. The sample of the current study consists of heterogeneous occupations, which is necessary to 
find complex curvilinear effects proposed and found in the current study (Chung-Yan, 2010). Yet, the 
moderating function of job resources would be considered occupation-specific or people-specific 
(McClenahan et al., 2007, Häusser et al., 2010). So, we encourage future research to replicate the 
present study among other professional groups to further determine the shape of curvilinear effects of 
job demands and job resources as well as to further investigate the matching effects of job resources. 
On a more general note, future studies should also keep examining both linear and non-linear 
relations between job characteristics and employee well-being to get a more specific and detailed 
picture of well-being determinants.

Conclusion

In this article, we investigated the core propositions of the DISC Model and Vitamin Model, and we 
extended the matching principle of the DISC Model from a linear to a non-linear way. Our results 
underscore the applicability and prominence of the matching principle of the DISC Model, not only in 
a linear way that was investigated by previous studies but also in a non-linear manner explored by the 
present study (i.e., the non-linear matching principle). Although several intriguing, unexpected issues 
clearly call for more in-depth research on this topic, we conclude that match does really matter in 
explaining vigor and performance at work.
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