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Abstract 

Background: Burnout is evidenced to have  adverse effect on the well‑being of health workers. Although several 
risk factors of burnout have been found, only a hand full of studies have examined the role of teamwork quality. This 
study therefore sought to explore the relationship between the sub‑dimensions of burnout and teamwork quality.

Method: This is an empirical study involving health workers who have practising certificate from the National Health 
Commission of the People’s Republic of China. Relying on the study’s target population, a sample of 939 healthwork‑
ers complied to partake in the survey. Data were obtained from the administration of a well‑structured electronic 
questionnaire containing the Maslach Burnout Inventory together with Healthy and Resilient Organization (HERO) 
scales correspondingly. The scales were then analysed using the canonical correlation approach (CCA).

Results: The results unveiled a statistically significant correlation between teamwork quality and health worker burn‑
out indicating that teamwork quality and burnout are canonically correlated. Further, examination on the relationship 
existing between the dimensions of teamwork quality and burnout unveiled that with the exception of personal 
accomplishment and teamwork dedication, teamwork quality sub‑scales (teamwork vigour and teamwork absorp‑
tion) were negatively related to emotional exhaustion and depersonalization as sub‑scales of burnout, respectively.

Conclusion: The study concluded that, surge in teamwork quality leads to reduced emotional exhaustion and 
reduced depersonalization while simultaneously increasing professional accomplishment. Therefore, this study 
presents a solid foundation for decreasing burnout syndrome in healthcare that can be implemented by successfully 
increasing levels of teamwork quality.
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Background
The introduction and advancement of technology have 
made it possible for employees to work anytime and any-
where. Regardless of this technological advancement, 
teamwork quality is pivotal for providing quality and good 

healthcare delivery to patients at all levels of health facili-
ties.  Health workers barely perform their responsibilities 
or daily activities in separation. Their work is coordinated 
by members of the same organizations who belong to the 
same health unit or department and as well  share a com-
mon (mission, vision, job resources)—teamwork quality 
[1, 2] and experiences. Patient safety is strongly associ-
ated with the quality of teamwork when team members 
share care tasks, collectively work together, and commu-
nicate effectively amongst themselves [3]. The impression 
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and thought that work is shared or supported by other 
colleagues should reduce burnout—emotional exhaus-
tion and depersonalization [2]. Nonetheless, burnout is 
a symptom caused by work overload and stress that is 
becoming more common in human service occupations, 
particularly among professional health practitioners who 
work with patients [4–7]. Precisely, burnout is seen as an 
epidemic for healthcare workers in general [8]. Burnout 
has been identified in some occupational groups that 
involve hard work in public services, most commonly, 
those engaged in public health service delivery (doctors, 
nurses) [9]. Increasing job roles and workload resulting 
from frequent changes and innovation occurring within 
the primary health care practices affect health workers 
and their relationship with their work leading to burnout.

Emphatically, burnout does not only have a negative 
impact on health-care professionals’ well-being, but it 
also leads to substandard patient treatment, as [7, 10, 
11] has reported. Literature has made it clear that burn-
out has been regarded as an epidemic amid healthcare 
personnel in many economies globally. For instance, in 
the United States of America, Shanafelt [12] reported 
that 54.4% of health workers had at least one burnout 
symptom, whereas in New Zealand, the frequency of 
job burnout among doctors was as high as 50%. Further, 
a prevalence rate of 28% was recorded within the UK 
cohort group Oto-rhino-laryngologist [13]. In addition, a 
cross-sectional research of burnout among French medi-
cal professionals revealed 16.0% with a high emotional 
exhaustion level, 38.9% with a high personal accomplish-
ment rate and 33.8% with a high depersonalization rate 
[14]. Similarly, a survey of Australian expert anaesthetics 
revealed that 20% experienced high emotional exhaus-
tion, 20% of high depersonalization, and 36% experienced 
low personal accomplishment [15].1 However, in the case 
of China the problem is similarly prevalent among doc-
tors, with prevalence rates ranging from 66.5 to 87.8% 
[16]. Chinese doctors, particularly those working at ter-
tiary hospitals, overwork for long hours as a result of the 
country’s large population and rising demand for health 
care [16, 17]. In China just 1.2 doctors provide healthcare 
services to per 1000 inhabitants, in comparison to 2.5 
and 3.9, in the United States and Germany, respectively 
[7]. During the last three decades, the Chinese economy 
has grown significantly; yet, rising health-care demand, 
fuelled by an improved economy, has placed an undue 
stress on Chinese doctors [18, 19]. According to a recent 
study, the doctor-patient connection has seen a sudden 

decline, since one-third of Chinese doctors have had con-
flicts with patients, which as a result has led  to  signifi-
cant rates of depressive symptoms and suicide attempts 
[20], all of which could be caused by burnout. Based on 
these discussed assertions,  it is  necessary to  understand 
the state of burnout among Chinese doctors in order to 
develop measures for minimizing burnout and increasing 
health-care quality.

Although a considerable number of studies have been 
conducted pertaining to issues of burnout among health 
practitioners, researches in the case of Asia of which 
China is not exceptional is relatively limited compared 
to the West. Exemplarily, a cross-sectional study in 
Yemen  reported that, 63.2 percent of respondent doc-
tors recorded   high levels of emotional exhaustion, 
19.4 percent reported high levels of depersonalization, 
whereas  33.0 percent reported low levels of personal 
accomplishment [21]. The burnout rate among Malay-
sian doctors was on the other hand was reported as 36.6 
percent [22]. Further,  a cross-sectional burnout survey 
among the Hong Kong public health workers showed 
that 31.4% of respondents met the high burnout crite-
ria [23].  Based on a random two-levels linear regres-
sion approach,  Li [17] conducted a study in Shandong 
province to explore the workplace characteristics that 
are linked to burnout among primary care profession-
als. Similarly, Gan [24] using a multiple linear regression 
technique  examined burnout prevalence among gen-
eral practitioners. Additionally, a cross-sectional survey 
conducted by Nie [25] in 7 hospitals within 3 provinces 
of China used a logistic regression analysis to critically 
examine the nexus between burnout and social sup-
port amid nurses. Moreover, by employing a multivari-
able regression analysis, Li [18] in Beijing–Tianjin–Hebei 
region of China investigated on the nexus between  job 
satisfaction and burnout among anesthesiologists to 
determine the causal effects of the aforementioned vari-
ables. Lastly, a path analysis was used to investigate the 
prevalence of occupational burnout among Chinese 
health workers and as well as examine the effect of social 
support and role stress [26].

Irrespective of the limited number of studies conducted 
by previous researchers in China and its environs, team-
work quality sub-dimensions have not been adequately 
elucidated to the best of our knowledge with respect to 
their association with burnout. Moreover, because of 
diverse social, environmental, and cultural elements con-
nected with teamwork quality, it is challenging to gen-
eralize findings from other literatures and as well make   
assumptions in the Chinese context. Therefore, to fill in 
the gap the study in a multivariate framework analyses 
the nexus among two sets of variables (teamwork qual-
ity and burnout) and the interrelationships between their 

1 According to Maslach et  al. [30], emotional exhaustion, depersonalization, 
and personal accomplishment are classified as sub-dimensions of burnout 
constructs.
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respective sub-scales using canonical correlation analysis 
(CCA) approach. Uniquely, the study is conceptualized 
from the revised job-demands resources (JD-R) model 
[27–29] which stipulates that every work has its own 
risks factors correlated with job-related stress. The JD-R 
model postulates that increased work demands con-
tributes to increased stress levels and health problems. 
Hence, burnout is abstracted from job demand whereas 
teamwork is conceptualized as a job resource according 
to the revised job-demands resources model of burnout 
[27].

The paper’s remaining headings are structured as fol-
lows: Methods: introduces the data and methods used in 
this study; Results: presents results and Conclusion: dis-
cusses and concludes.

Methods
Relying on significant contributions to humanity health 
needs and the entire country’s economy, this extant study 
being an applied analysis, empirically focused on a sur-
vey from a hospital in Shenzhen, Guangdong province of 
China. Specifically, the study’s target population was 980 
health workers who have practicing certificate from the 
National Health Commission of the People’s Republic of 
China. Of these, 939 (95.8%) working as health workers 
within the sampled hospital complied to partake in the 
survey. Specifically, the survey was conducted by elec-
tronic questionnaire, which contains interference items. 
Hence if an answer to an interference item in the ques-
tionnaire is wrong, the questionnaire will be determined 
to be invalid and will automatically be eliminated. A well-
structured electronic questionnaire was used to analyse 
burnout using   the Maslach Burnout Inventory (MBI) 
scale2 [30] while the  teamwork quality was also analysed 
using   the Healthy and Resilient Organization (HERO) 
scale [31].  Comparatively, other measurement tools 
pertaining to teamwork quality do not take into consid-
eration the health component when measuring team-
work quality. Precisely, the scale HERO illustrates how 
job characteristics influence psychological work adapta-
tion elements, which ultimately affect the well-being and 
performance of employees. Further, the mentioned  tool 
assesses healthy workplaces, taking into account 
employee health as well as organizational context ele-
ments (job demands) [32]. The HERO measurement scale 
for teamwork quality therefore deems appropriate to uti-
lize in this extant study because it takes into considera-
tion the individuals and the organization simultaneously 
as well as the health of team members which the study 
seeks to address. Prior to distributing the electronic 

questionnaires, the survey contained an invitation with 
an overview of the study and an informed consent form 
of the study questionnaire. Members who have practising 
certificate from the National Health Commission of the 
People’s Republic of China and  are health workers in the 
selected hospital received email invitations. The concepts 
of informed consent and confidentiality were applied to 
all participants in the survey.

Construct measures
Health workers burnout and teamwork quality are not 
directly measured, but are derived from a set of indi-
vidual measurement items or observed variables. Per 
the study’s conceptual framework, quality of teamwork 
among health workers was gauged using HERO scale 
[31]. Specifically, the mentioned construct contains three 
sub-scales (teamwork vigour, teamwork absorption and 
teamwork dedication) and have been assigned as explan-
atory variables in our study, whiles burnout which consist 
of three sub-scales (emotional exhaustion, depersonalisa-
tion and personal accomplishment), has been designated 
as a response variable. Generally, items measuring  the 
sub-dimensions of  teamwork quality  were scored using 
5-point Likert scale where the response rate ranges from 
1—strongly disagree to 5—strongly disagree. The items 
for emotional exhaustion and depersonalization sub-
scales derived from the MBI scales (burnout sub-dimen-
sions) were also based on a 5-point Likert scale. Again, 
the rate for responses pertaining to  the items measur-
ing personal accomplishment  variably ranged from 0—
never to 4—always, following the study of [33]. Detailed 
description of items measuring sub-dimensions of burn-
out and quality of teamwork constructs are reported in 
Additional file 1: Table S1.

Notably, following the study of [34], nine (9) items were 
used in measuring quality of teamwork, and the Cron-
bach’s alpha estimates for the three sub-scales (teamwork 
vigour, teamwork absorption and teamwork dedication) 
were 0.764, 0.722 and 0.746 correspondingly. Further-
more, in relation to the scale developed from the MBI 
scale, 22 measurement items were used to measure burn-
out among health workers. Employed items concerning 
the MBI inventory are classified into three dimensions 
(emotional exhaustion, depersonalization and personal 
accomplishment) with 0.802, 0.783 and 0.830 Cronbach’s 
alpha estimates correspondingly. All sub-scales of both 
constructs are characterized by Cronbach’s alpha greater 
than 0.70 indicating robust reliability for both scales for 
the study. Concerning the factor loadings, Chen [35] has 
reported that in factor analysis, the loadings of items 
measuring each construct should exceed 0.6. Thus, fac-
tor loadings pertaining to all the measurement items of 
the various constructs under study (teamwork quality 2 The MBI Chinese version was employed.



Page 4 of 12Wang et al. Human Resources for Health           (2022) 20:52 

and burnout) exceeds the threshold of 0.6 indicating that 
scales of measurement need to be maintained for further 
analysis. Also, convergent validities among the various 
constructs were measured using the average variance 
extracted (AVE). Notably, Hair [36], reported that, the 
estimated value of the AVE should not be less than 0.5. 
Relying on this assertion, there is sufficient evidence to 
clinch that there exist significant levels of convergence 
validity since all the estimates pertaining to the AVE test 
ranges from 0.610 to 0.711 hence greater than the afore-
said threshold of 0.5. Summarily, results pertaining to the 
factor loadings together with the Cronbach’s alpha and 
AVEs are outlined in Additional file 1: Table S2 from the 
Appendix.

Analytical procedure
The analytical procedure’s initial phase featured an exami-
nation of the data distribution using the one-sample Kol-
mogorov–Smirnov test that unveiled that data obtained 
for the study do not  follow a normal distribution (p < 0.05). 
Following [37] study, we carried out the Herman single fac-
tor test by loading 31 items on a single factor. The afore-
mentioned examination revealed that the total variance 
explained is 21.94%, (which is far less than 50%), indicating 
common method variance is not an issue in the data set. 
A descriptive analysis was then conducted with respect to 
study participants’ demographic characteristics, which can 
be inferred from Table  1. Further, a bivariate correlation 
analysis was conducted between the sub-dimensions of 
burnout and quality of teamwork scales distinctly. Finally, 
the multivariate relationships amid sub-scales of teamwork 
quality on burnout among health workers were scrutinized 
using the CCA technique. Precisely, the CCA was selected 
for this extant study, as it represents the highest level of 

generalized linear models and can as well be conceptual-
ized as a method closely linked with the more widely used 
Pearson correlation coefficient. Compared to other meth-
ods, the CCA as a multivariate technique theoretically lim-
its the probability of committing a Type I error anywhere 
within the study. More importantly, the CCA approach is 
employed to identify and measure associations among two-
set of variables. Specifically, the CCA technique is more 
appropriate in  the case where there are multiple intercor-
related outcome variables.

Canonical correlation analysis (CCA) framework
The CCA of Hotelling [38] is centred on the affiliation amid 
the linear combination of variables concerning the   sub-
dimensions of teamwork denoted as U canonical variate 
and linear combinations of variables in the health worker 
burnout variable set represented as V canonical variate, 
such that the canonical affiliation among the two variables 
is canonically maximized. Emphatically, U and V canoni-
cal variables, which in our study stands for the relationship 
between teamwork quality sub-scales and sub-dimensions 
of health workers burnout, have been specified. The first 
combination can achieve the highest link of any combina-
tion regarding the original variables linearly. Other corre-
lated pairs are then established under the constraint that 
they are not correlated with each previous pair following 
[39].

Theoretically, given a set of teamwork quality vari-
ables ( Xm×p ) and a set of health workers burnout vari-
ables ( Ym×q ) the canonical variables for each set can be 
expressed as:

where ma1, . . . ,map and nb1, . . . , nbq represent the stand-
ardized canonical coefficients used in determining the 
redundant variables used in explaining the canonical 
variables. These standardized estimated parameters rela-
tively exhibit the significance of the quality of teamwork 
set of variables in interpreting the variable set concerning  
health worker burnout.

Specifically, the correlation coefficient (δUiVi
) used to 

investigate the inter-liaison between the two sets of vari-
ables between U and V  is defined mathematically as:

To examine the significance of the canonical correla-
tion coefficient, the null conjuncture together with the 
alternative proposition are respectively expressed as:

(1)U = ma1X1 +ma2X2 + · · · +mapXp,

(2)V = nb1Y1 + nb2Y2 + · · · + nbqYq,

(3)δUiVi =
Cov(U ,V )

√
Var(U)Var(V )

; i = 1, 2, . . . , p.

Table 1 Respondents demographic characteristics

Item Scale Frequency Percentage

Gender Male 369 39.30

Female 569 60.7

Age 18–30 413 44.03

31–45 380 40.51

46–60 141 15.03

60 + 4 0.43

Education Undergraduate 505 53.80

Master 234 24.90

Ph.D 97 10.30

Senior high/technical 
secondary/junior college

112 10.80

Marital status Unmarried 317 33.80

Married 603 64.30

Divorced 18 1.90
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Typically, the canonical correlation estimate cannot 
identify the proportion of variances explained by the pre-
dictor set in the criteria set. Nonetheless, computing the 
redundancy measure for each canonical correlation is an 
efficient method of solving such an issue.

Summary of descriptive statistics
Summarily, Additional file  1: Table  S3 from the appen-
dix reports the descriptive statistics with respect to the 
mean, standard deviation, kurtosis and skewness per-
taining to burnout (BO) and its sub-dimensions (emo-
tional exhaustion (EE), personal accomplishment (PA) 
and depersonalization (DP)), together with teamwork 
quality (TW) and its sub-scales (teamwork vigour (TV), 
teamwork dedication (TD) teamwork absorption (TA)). 
Centering on the main constructs used, the explanatory 
variable of interest (TW) is evidenced to have the high-
est mean value of 4.287 with a dispersion parameter of 
0.675 whereas the response variable (BO) is reported to 
have the least average value of 2.910 with a dispersion 
estimate of 0.393. Further, in the case of the sub-dimen-
sions, EE is evidenced to have the utmost mean estimate 
of 3.119 with 0.779 dispersion coefficient compared to PA 
(M = 2.894, SD = 0.373) and DP (M = 2.664, SD = 0.657). 
Considering also the sub-scales of TW, TD featured the 
highest mean (4.377) with a standard deviation of 0.696 
followed by TA (M = 4.283, SD = 0.712) with TV hav-
ing the least estimated average value of 4.202 with a 

Ho : δ1 = δ2 = · · · = δp = 0,

HA : δ1 �= δ2 �= · · · �= δp �= 0.

dispersion parameter estimate of 0.744. Specifically, in 
the case of skewness and kurtosis statistics, the general 
rule of thumb is that, for a series to follow a normal dis-
tribution the skewness together with the kurtosis test 
values are expected to be approximately 0 and 3 corre-
spondingly [36]. Hence, PA and DP (as sub-dimensions 
of BO) as well as TW and all its sub-scales are witnessed 
to be negatively skewed whereas BO and its sub-scale 
EE are reported to be positively skewed. Interestingly, 
all the variables on the side of kurtosis are evidenced to 
be platykurtic in shape (meaning all the variables used 
have their respective kurtosis statistics to be less than 
the threshold  of 3). With the affirmation the outlined 
outcomes, none of the kurtosis and skewness meets the 
conditions of normality for the study variables, thus we 
have strong evidence to conclude that all the series of 
observed variables do not follow the normal distribu-
tion.  This thus supports the findings obtained the  one-
sample Kolmogorov–Smirnov test from the "Analytical 
procedure" section. With the data employed for the study 
not normally distributed, a non-parametric approach 
needs to be employed. This thus leads to the application 
of the canonical correlation approach. 

Results
Bivariate correlation analysis
The bivariate association summary indicating the lin-
ear relationships between burnout and teamwork qual-
ity sub-dimensions is presented in Table  2. Considering 
the correlation matrix, the highest correlation occurred 
between EE and DP (r = 0.349, p < 0.01) while the least 
correlation estimates were between PA and EE (r = 0.233, 

Table 2 Bivariate correlation analysis

**  Correlation is significant at the 0.01 level (2-tailed). The bolded values indicate the highest and the smallest correlation coefficients between the respective traits. 
EE-emotional exhaustion, PA-personal accomplishment, DP-depersonalization, TV-teamwork vigour, TD-teamwork dedication, and TA-teamwork absorption. All the 
sub-dimensions were computed from the arithmetic mean scores of their respective measurement items

EE PA DP TV TD TA

EE Pearson Correlation 1

Sig. (2‑tailed)

PA Pearson Correlation 0.223** 1

Sig. (2‑tailed) 0.000

DP Pearson Correlation 0.349** 0.277** 1

Sig. (2‑tailed) 0.000 0.000

TV Pearson Correlation 0.011 0.007 0.004 1

Sig. (2‑tailed) 0.729 0.819 0.898

TD Pearson Correlation  − 0.027 0.011  − 0.020 0.778** 1

Sig. (2‑tailed) 0.406 0.734 0.531 0.000

TA Pearson Correlation  − 0.015 0.032  − 0.016 0.822** 0.863** 1

Sig. (2‑tailed) 0.643 0.329 0.627 0.000 0.000
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p < 0.01) in the case of burnout construct. For team-
work quality sub-dimensions, the correlation between 
TA and TD (r = 0.863, p < 0.01) showed the highest cor-
relation while the smallest relationship is between TA 
and TSPV (r = 0.778, p < 0.01). Precisely, the correlation 
analysis performed can only reflect the linear relationship 
between the single variables pertaining to the constructs 
employed (health workers burnout and teamwork qual-
ity); hence, to reflect the overall correlation between the 
two-groups of variables, performing the CCA is of much 
importance.

Canonical correlation between health worker burnout 
and teamwork quality
Specifically, to examine the relationship between health 
workers burnout and quality of teamwork from a mul-
tivariate perspective, a multivariate test of significance 
is employed in the first place to check whether the full 
canonical model obtained from the analytical process is 
statistically significant or not. From Table  3, test statis-
tics, including the  Pillai’s, Hoteling, and Wilk’s lambda 
tests, all confirm that the full canonical function esti-
mated to establish the multivariate relationship between 
sub-dimensions of burnout and teamwork quality is sta-
tistically significant.

Additionally, the canonical correlation analysis leads 
to the extraction of three canonical functions consid-
ering eigenvalues and canonical correlation estimates. 
Specifically, the first canonical function is characterized 
by the highest eigenvalue of 0.404, a correlation estimate 
of  0.828, and a squared canonical correlation of 0.685, 
indicating a substantial shared variance of 68.5% between 

the first and second set of variables.3 We, therefore, agree 
on the first canonical function since canonical correla-
tions, eigenvalues and the variance explained for the sec-
ond and third canonical functions, are not substantial. 
The relationship amid the first pair of canonical variates 
(from the first canonical function) based on this outcome 
can be explained as portraying the maximum canonical 
correlation coefficient.

Relying on the first canonical function, the standard-
ized canonical estimates for the canonical variables and 
the sub-dimension canonical loadings for the various 
canonical variates are further analysed. The results are, 
therefore, outlined in Table 4. Specifically, the magnitude 
concerning  the canonical weights (standardized canoni-
cal coefficients) shows the relative contributions of each 
sub-dimension in a specific set (being predictor or crite-
rion) to the canonical variates. The canonical variables, 
which in our study are U and V  exhibit the optimal linear 
combination among the predictor and criterion sets of 

Table 3 Multivariate test of significance, eigenvalue, and canonical correlations

*** represents 1% level of significance

Multivariate test of significance

Test type Value Approximate F-value Significant value

Pillais 0.326*** 7.249 0.000

Hoteling 0.443*** 8.939 0.000

Wilk’s lambda 0.315*** 8.117 0.000

Eigenvalues and canonical correlations

Function No Eigenvalue Canonical correlation Squared 
Canonical 
correlation

1 ‑(U1V1) 0.404 0.828 0.685

2 ‑(U2V2) 0.023 0.149 0.022

3 ‑(U3V3) 0.012 0.107 0.011

Table 4 Standardized canonical coefficients and canonical 
loadings

Note: A variable with rs greater than |0.45| is said to be significant and useful in 
the model. All values of rs greater than |0.45| are therefore underlined

Variable Standardized 
Can. Coef

Structural 
coefficients ( rs)

Canonical loadings

Predictor set (teamwork sub-dimensions)

TV  − 0.719  − 0.593  − 0.615

TD  − 0.103  − 0.042 0.220

TA  − 0.628  − 0.463  − 0.391

Criterion set (physician burnout sub-dimensions)

EE 0.817 0.959 0.912

PA  − 0.151  − 0.186  − 0.143

DP 0.316 0.502  − 0.084

3 The explained variance is represented in unique variance by the squared 
canonical correlation for each canonical function.
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variables. Thus, the ideal linear combinations for various 
sets of variables concerning Eqs. (1) and (2) can be esti-
mated using the standardized canonical coefficients as:

where F1 represents the first canonical function,
As additionally outlined in Table  4, the loadings per-

taining to teamwork quality unveiled that in forming 
U1 , teamwork vigour (TV) is the most dominant sub-
dimension as compared to teamwork dedication (TD) 
and teamwork absorption (TA). Nonetheless, emotional 
exhaustion (EE) is also evidenced to be the most influen-
tial among the sub-scales of burnout when forming V1 . 
Estimation outcomes pertaining to the structure coeffi-
cients in Table 4 further measures the bivariate relation-
ships between the dimensions of teamwork quality and 
that of burnout correspondingly. According to the report 
of Sherry and Henson [40], variables with structure coef-
ficients greater than |0.45| are classified to be highly useful 
and thus significant in the model. Thus structure coef-
ficient values higher than aforementioned threshold has 
been underlined (see Table 4). We can therefore deduce 
that from the predictor set (teamwork quality dimen-
sions), team work vigour and team absorption show high 
levels of usefulness whereas on the side of the criterion 
set, emotional exhaustion together with depersonaliza-
tion are evidenced to be high degree of expediency. In 
the case of explaining the relationship amid the relevant 
dimensions of teamwork and burnout, it can be deduced 
that, both teamwork vigour and teamwork absorp-
tion (teamwork sub-scales) are negatively related with 

(4)

F1 =
{

U1 = −0.719TV + (−0.103)TD+ (−0.628)TP
V1 = 0.871EE+ (−0.151)PA + 0.316DP,

burnout sub-scales (emotional exhaustion and deperson-
alization) except personal accomplishment since the pairs 
of variables are characterized by structure coefficients 
with the different signs.4 Further, though teamwork dedi-
cation is evidence to be less useful in the quality of team-
work set ( rs<|0.45| ), it is also identified to be negatively 
related with emotional exhaustion and depersonalization 
with the exception of personal accomplishment.

Further, by looking at the cross-loadings of the various 
sub-dimensions with opposite canonical variables of the 
first canonical function, teamwork vigour, and emotional 
exhaustion contribute substantially to the canonical 
variables U1 and V1 correspondingly. Moreover, variance 
pertaining to the dependent and independent set of vari-
ables explained by the canonical variates is also exam-
ined. Outcomes from the variance analysis indicated 
that 68.6% of the total variance verified in the teamwork 
sub-dimension set of variables is accounted for by the 
first canonical variate ( U1 ) with a redundancy estimate of 
0.045, indicating 4.5% of the variance ratio is explained 
by the second canonical variable V1 . Also, the amount of 
variabilities in the sub-dimensions of burnout explained 
by the second canonical variable V1 , on the other hand, 
is determined as 20.8%, while the value of redundancy 
is obtained as 0.011 suggesting that 1.1% of the variance 
ratio is explained by the opposite canonical variable U1 . 
Summarily, results concerning both the cross-loadings 
and explained variance ratios are outlined in Table 5.

Table 5 Cross‑loadings and total variance ratio explained

Cross-loadings of sub-dimensions with opposite canonical variables

Canonical variable Predictor set (teamwork sub-dimensions) Criterion set (physician burnout sub-dimensions)

TV TD TA EE PA DP

U – – – 0.790  − 0.006  − 0.017

V  − 0.471 0.215  − 0.109 – – –

Total variance ratio explained by canonical variables

Canonical variable Predictor set (teamwork sub-dimensions) Criterion set (physician burnout sub-
dimensions)

Variance explained Redundancy Variance explained Redundancy

U 0.686 – – 0.011

V – 0.045 0.208 –

4 Specifially, the structure coefficient of both teamwork vigour and teamwork 
absorption are negative, whereas that of emotional exhaustion and deperson-
alization are positive. This therefore justifies the negative relationship between 
the pairs of variables.
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Discussion
Decreased workers’ morale and health professionals’ 
success levels negatively affect health institutions and 
can be linked to several factors. This may also involve 
administrative mistakes, but they are often connected to 
individuals’ tension and negative teachings and feelings. 
Job-related health service delivery has a structured effect 
on people’s cognition, and in many situations, these activ-
ities may improve short-term motivation while decreas-
ing long-term motivation. The psychological issues that 
might arise from such interventions may lead to people 
leaving their jobs, according to [41]. In this context, from 
both a theoretical and realistic point of view, the relation-
ship between burnout and work attitude and behaviour, 
which involves teamwork quality, is of great importance. 
Therefore, this recent study ensured to investigate the 
relationship between burnout and quality of teamwork in 
a multivariate framework via CCA method considering 
health worker staff in a selected  health facility in  Shenz-
hen, Guangdong province of China.

Specifically, as [42] reported, the Cronbach alpha esti-
mates  range between 0.70 and 0.95. Corresponding test 
values of the Cronbach alpha obtained for the validity 
and reliability checks for the measurement constructs 
employed in the recent study were within the threshold. 
Therefore, the levels of the sub-dimensions for the vari-
ous constructs (burnout and teamwork quality) were cal-
culated based on the arithmetic mean from the scores of 
their respective measurement items.5 The relationships 
between the sub-dimensions concerning the respective 
study constructs using the bivariate correlation analy-
sis were variably significant, thus in tandem with those 
reported in the researches [42, 43].

Although the sub-dimensions of teamwork quality are 
significant indicators for the emergence of health worker 
burnout, it is not easy to clarify the relationship between 
the sub-dimensions simultaneously using the bivariate 
correlation method [33]. Thus, as a substitute for con-
struing the bivariate association, three canonical func-
tions derived from the canonical connexion method were 
implemented to explain the interrelationship among the 
traits. These canonical functions were obtained because 
the number of canonical functions that need to be inter-
preted depends on construct with the minimum number 
of sub-dimensions. Thus, in the case of this study, each 
construct was measured using three sub-dimensions thus 
three canonical functions were obtained. Centring on the 
eigenvalues, canonical correlation, and squared canonical 

correlation estimates, only the first canonical function 
was deemed appropriate in explaining the association 
between quality of teamwork and health worker burnout 
in a multivariate framework.

Comparatively, outcomes from Table  4 in terms of 
structural coefficients unveiled that the dimensions 
of teamwork quality specifically teamwork vigour and 
teamwork absorption are negatively related with emo-
tional exhaustion and depersonalization correspond-
ingly. Specifically, the negative relationship evidenced 
between teamwork vigour and emotional exhaustion can 
be justified based on the fact that, health workers who 
express team work vigour in their line of duty may influ-
ence each other’s moods and share various experiences 
because they are part of the same department or unit. 
That is, health workers who exhibit willingness to put 
forth efforts in working with a team, tends to persevere in 
the midst of adversity and in the long run experience less 
emotional exhaustion. These result findings are in line 
with study conducted by [34, 44]. Further, the negative 
affiliation between teamwork vigour and depersonaliza-
tion could also mean that as health workers interact and 
share experience with members of their team, they feel 
a sense of belongingness, positive feeling and fulfilment. 
Health workers who are fond of isolating themselves from 
members of their unit and struggle to cope with work 
demands are able to overcome such challenges. The cal-
lous and pessimistic attitude towards an individual’s work 
and patients or other is reduced when team members 
express team vigour as evidenced in the study of [34, 45]. 
On the side of teamwork absorption, the negation asso-
ciations evidenced with emotional exhaustions and dep-
ersonalization implies that, when health workers work as 
a team, members are able to remain completely focused 
and absorbed in their job. With time passing swiftly there 
is the difficulty in disconnecting themselves from the task 
at hand. Thus, when health workers exhibit team absorp-
tion they are able to generate proactive behaviours [32], 
experience less absent-mindedness [46], improve perfor-
mance and higher patient retention. In a similar study 
conducted by García-Campayo, Puebla-Guedea [44] 
teamwork absorption provides emotional and psycho-
logical advantages to members by meeting a variety of 
individual requirements as well as the need for affiliation 
and integration in a group. Nonetheless, teamwork dedi-
cation though witnessed to be less relevant as a sub-scale 
of teamwork quality had a positive relationship with per-
sonal accomplishment but negatively affiliated to emo-
tional exhaustion and depersonalization. Practically, the 
positive connexion between teamwork dedication and 
personal accomplishment may suggest that, team dedi-
cation may involve health workers showing full involve-
ment in the work done by the team. Through this, health 

5 Items with weightier loading from the factor analysis through the PCA 
method were used and the outcomes are presented in Additional file  1: 
Table S2.
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workers are able to identify with the task at hand as they 
feel a sense of increased competency and productivity. 
This according to [45, 47] can increase their self-esteem 
and reduce depression. On the other hand the negative 
rapport concerning the former (teamwork dedication) 
together with emotional exhaustion and depersonaliza-
tion could thus indicate that health workers who work 
together and have comparable cognitive and behavourial 
tendencies, feel collective emotions, share collective effi-
cacy, or share workload. They develop team members 
with shared beliefs and affective experiences who work 
hand in hand making individual members of the team 
experience less emotional exhaustion. This results is in 
tandem with the findings of [31] where the authors stated 
that when people and groups feel effective, they feel good 
in the short term (positive affect), and their involvement 
in their activity grows in the long run (exemplified by 
high effort, tenacity, dedication, and being completely 
immersed in the action). Health workers who experi-
ence depersonalization can manifest human behaviour 
towards patients or others when fully engaged in team-
work dedication.

Relying on the canonical correlation analysis outcomes, 
and the standardized canonical coefficients (canonical 
weights), the estimated effect of teamwork quality on 
health worker burnout is revealed. Notably, the outcome 
outlined in Table  5 infers that as the level of teamwork 
quality among health worker staff increases, emotional 
exhaustion and depersonalization decreases while inflat-
ing professional accomplishment. Practically this implies 
that, teams have a common purpose which is oriented 
towards achieving a particular objective. Hence, once 
there exist team spirit among health workers work-
ing in the same department, they are able to provide 

psychological and emotional benefits to individual mem-
bers of their team which reduces their level of emotional 
exhaustion and depersonalization. As a result, health 
workers appreciate the necessity of teamwork quality to 
intensify morale and service provision leading to increase 
their level of personal accomplishment. This finding sup-
ports the study of [33] and [48]. Summarily, outcomes 
from the canonical correlation technique; lend to support 
the principle that teamwork vigour is the primary deter-
minant of burnout among health workers.

Emphatically, variables (sub-dimensions) with larger 
canonical weights are regarded to contribute substan-
tially to the multivariate relationship between the sub-
dimensions of teamwork quality and health worker 
burnout (refer to Table 5). This reinforces the notion that 
teamwork vigour should be recognized as the paramount 
factor in explaining the emergence of burnout among 
health workers relative to the other sub-dimensions of 
teamwork quality.  Our evidence is therefore  in tandem 
with those reported by [33] and [49]. The canonical cor-
relation coefficient between the two sets of variables 
(teamwork and health worker burnout) was therefore 
found to be 68.5%. This therefore gives a clear ability 
of this study to recognize the multivariate relationship 
between teamwork and health worker burnout. Figure 1 
therefore displays the canonical loadings of the Health 
Resilient Organization (HERO) scales on the first predic-
tor canonical variates, and the canonical loadings of the 
Maslach Burnout Inventory [30] scales on the first crite-
rion variate and as well shows the association between 
teamwork quality and health worker burnout.

Fig. 1 Pictorial illustration of the Health Resilient Organization (HERO) canonical loadings scales on the first predictor canonical variates and the 
canonical loadings of the Maslach Burnout Inventory scales on the first criterion variate and the association between teamwork and physician 
burnout. White arrows represent negative correlations, and black arrows denote corresponding positive correlations
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Conclusion
Health service professionals of which health workers 
are not exceptional provide patients with a high degree 
of satisfaction while their work is challenging. Psycho-
logical issues such as burnout condition may arise from 
uncontrollable levels of stress. Thus, it should be noted 
that burnout among workers in the health service can 
adversely affect the quality of healthcare delivery and 
healthcare professionals’ quality. While it is taught that 
teamwork quality is mainly an idea that decreases the 
probability of people leaving an organization and pro-
motes communication between employees, it is also 
recognized as an idea that affects burnout. Thus, relying 
on this assertion, the current study examined the rela-
tionship between the sub-dimensions of teamwork qual-
ity and burnout among health workers in a multivariate 
framework using CCA as the main statistical technique.

Major outcomes from the CCA approach unveiled that 
quality of teamwork, which is a predictor, leads to reduce 
emotional exhaustion together with depersonalization 
while at the same time increasing professional accom-
plishment. Further, teamwork vigour as a sub-dimension 
of teamwork construct was a primary determinant of 
burnout among health workers. Examination concern-
ing the relationship between the different dimensions of 
teamwork quality and burnout additionally unveiled that, 
both teamwork vigour and teamwork absorption have a 
negative liaison with emotional exhaustion and deper-
sonalization correspondingly whereas teamwork quality 
though witnessed to be insignificant in terms of its struc-
tural coefficient was similarly evidenced to be negatively 
related to emotional exhaustion and depersonalization. 
Finally, the canonical correlation coefficient of 0.685 
indicated a significant canonical correlation between the 
predictor set of variables (teamwork quality) and the cri-
terion set of variables (health worker burnout).

Relying on the outlined significant findings from the 
CCA approach, this present survey presents a solid foun-
dation for decreasing burnout syndrome in healthcare 
that can be implemented by successfully increasing qual-
ity teamwork levels. Promoting human interaction to 
reverse or avoid emotional exhaustion will build health 
workers’ opportunities to excel and prevent burnout. To 
make this possible, increasing the number of available 
resources and increasing opportunities for social activi-
ties. The introduction of regular team meetings at which 
suggestions and criticisms are welcomed and creating a 
permanent mechanism to aid future problem-solving 
needs to be implemented in the various health organiza-
tions in the province.
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