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Abstract
Background

Healthcare workers suffered mental burden, especially in the period of COVID-19. Professional quality of life quality is
suitable to measure how healthcare workers feel in medical aid team. Current evidence of impact of professional
quality of life on hand hygiene behavior or even IPC measures was limited, especially in emerging infectious disease
period. This study aimed to assess the prevalence of burnout, secondary traumatic stress and compassion satisfaction
and explore their impact on self-reported hand hygiene behavior among medical aid team in Wuhan, China, where strict
management was conducted to prevent COVID-19 spread and guarantee healthcare workers’ health.

Results

A cross-sectional study was conducted using online questionnaire covering professional quality of life and self-reported
hand hygiene behavior based on COVID-19 guideline. A total of 1,734 healthcare workers were surveyed. The
prevalence of burnout, secondary trauma and compassion satisfaction were low and average levels (69.61 and
30.39%), low and average levels (33.33 and 66.21%), average and high levels (49.65 and 49.71%), respectively. Burnout
was negatively associated with overall hand hygiene (Coef. =-0.088, p<0.001), low hand hygiene (Coef. =-0.109,
p<0.001), medium hand hygiene (Coef. =-0.088, p<0.001) and high hand hygiene (Coef. =-0.065, p<0.001).

Conclusions

Healthcare workers with higher compassion satisfaction reported higher hand hygiene compared to the lower.
Healthcare workers in medical aid team experience lower level burnout, and higher level of compassion satisfaction
during COVID-19 pandemic compared to the general period. The lower burnout and higher compassion satisfaction are
associated with higher self-reported hand hygiene behavior. Burnout and compassion satisfaction in healthcare
workers should be emphasize and need interventions targeting. The management of healthcare workers in Wuhan,
China may be constructive for the future medical aid team.

Introduction
COVID-19 is an emerging infectious disease caused by SARS-CoV-2. With this virus spread globally, WHO declared the
outbreak a Public Health Emergency of International Concern on 30th January, and a pandemic on 11th March. Up to
the 8th May, 3.8 million people were diagnosed with COVID-19 across the world, which contained a large number of
healthcare workers (HCWs). This pandemic of COVID-19 underlined how crucial it is to develop a comprehensive
system to sustain health of HCWs at health facility[1, 2]. In COVID-19 outbreak period, a total of 42,322 HCWs coming
from all over the country joined the medical aid team for Hubei province, to relieve the shortage of health human
resource in China.

Hand hygiene behavior is crucial in COVID-19 pandemic, and the high compliance of hand hygiene is the cornerstone to
protect HCWs and keep patients safe. The inappropriate adherence of hand hygiene may induce terrible cross-infection
between HCWs and patients, causing unnecessary morbidity, mortality and healthcare cost[3]. Current studies have
explored the impact of knowledge, attitude, awareness and socio-demographic characteristic on hand hygiene
comprehensively, while the impact of psychological status is little known[4–7]. Although Colindres and Manomenidis
found that burnout was the predictor of lower hand hygiene, the small sample size limited the generalization of the two
studies[7, 8]. In summary, the evidence concerning the in�uence of psychological status on hand hygiene was limited.
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HCWs in medical aid team have a high risk of experiencing traumatic symptoms, including burnout, secondary
traumatic stress, anxiety, etc.[9], because they suffer more bio-psycho-socio-behavioral risk factors than general HCWs,
including adapting to a different culture, the disruption of family and social networks, isolated living environment and
long working hours, etc.[10]. Professional quality of life (ProQOL) is de�ned as “the quality one feels in relation to their
work as a helper”, which is appropriate for individuals exposed to potentially traumatizing events, as a result of paid or
volunteer work, like medical aid team[11]. ProQOL incorporated both positive and negative aspects, including burnout,
secondary traumatic stress and compassion satisfaction. Current evidence in the prevalence of HCWs’ psychological
status is limited in medical aid team.

Researchers found that negative aspects of ProQoL in HCWs are associated with the poor quality of care, including
poor quality and safety measures and unprofessional behavior, etc. [12, 13]. The compassion satisfaction means that
individuals feel happy with the work and want to continue, and the worse compassion satisfaction were reported to
reduce the standards of care[11, 14]. Current evidence of impact of ProQoL on hand hygiene behavior or even infection
prevention and control (IPC) measures was limited, especially in emerging infectious disease period. Gap remains in the
impact of ProQOL on the hand hygiene behavior during COVID-19 pandemic. This study aimed to assess the
prevalence of burnout, secondary traumatic stress and compassion satisfaction among HCWs in medical aid team and
explore their impact on hand hygiene, to improve psychological statues and enhance hand hygiene behavior of HCWs
in medical aid team.

Materials And Methods

Study settings
A cross-sectional study was conducted at Tongji Hospital in Huazhong University of Science and Technology, Wuhan,
China. A total of 828 beds were available to treat COVID-19 patients, and 1,462 patients were admitted, among whom
1,341 were cured, between 2ed February and 30th March 2020. The HCWs were mainly composed of 17 medical aid
teams from other hospitals across the whole country. Up to now, no HCWs from medical aid teams was infected with
COVID-19.

Management Of Medical Aid Team
The hospital adapted a series of measures in the management of medical aid team to guarantee the requirement in
COVID-19 prevention and control. In addition to the support from government, spontaneous civilian power also played a
signi�cant role in this management process. (Table 1)
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Table 1
The measure and detail in the management of medical aid team

Measure Detail

Shift
management

1.Nurses shifted every four hours; doctors shifted every six hours.

2.Days off were set based on the number of patients.

3.One nurse cared for no more than two patients, based on the severity of patients.

Protective
equipment

A protective suit, a gown, a goggle or a face shield, three layers of gloves, an ordinary shoe
covers and a waterproof long shoe cover were provided every shift. Adult diapers were used in
work time.

Education and
meeting

1.Educations were developed by leader group, and delivered to doctors and nurses by
department managers via video or text.

2.Meetings were held among the managers every week, discussing the �ow formulation,
position arrangement, obligation con�rmation and measure improvement, and delivered to
doctors and nurses by department managers via text.

3.HCWs must wear mask and keep one-meter distance with each other in the meetings.

Health
measures

Surveillance of daily health and risk exposure of HCWs were conducted. Nasopharyngeal swab
and blood sample were collected every month. The �ow of treatment for HCWs was formulated,
if HCWs were suspected or diagnosed and etc.

Psychological
support

Psychological supports were provided by psychological professors via telephone. The
telephone numbers were given to HCWs; they can contact if necessary.

Financial
support

The salary of medical aid team included one part from the original hospital and the other from
local subsidies of Wuhan from district service center, aid hospital and the Red Cross.

Accommodation
and
transportation
measures

The medical aid team resided in hotel, which also provided the meal. HCWs transported
between hotel and hospital via special shuttle bus.

Data Collection
A structured self-administered questionnaire was used to collect the data from 5th to 7th March 2020. HCWs in medical
aid teams who were willing to take part in the study submitted the �nished online questionnaires, which included the
self-reported hand hygiene, ProQOL scale and socio-demographic characteristics. A total of 1734 HCWs were surveyed.

Measurements

Dependent variables

Self-reported hand hygiene
The outcome indicator was the self-reported hand hygiene, because the compliance of the other important measure,
namely use of personal protective equipment (PPE), was approximately 100% due to the strict management of medical
aid team, including su�cient supply of protective equipment and the obligatory requirement of government, etc., at the
time of investigation. Hand hygiene behavior was measured by 18 moments of hand hygiene based on the IPC
guideline issued by National Health Commission of China, along a �ve-point Likert scale that ranges from 1 (never) to 5
score (very often), re�ecting the frequency of hand hygiene. The 18 moments consisted of the moments before
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touching a patient, before aseptic procedure, after body �uid exposure risk, after touching a patient, after touching
patient surroundings, during work on a soiled body site to a clean body site on the same patient, before putting on PPE,
before after and during removing PPE, before wearing glove, after removing glove, arriving at and leaving work place,
before drinking, before and after toilet, before returning to the place of residence. We included the overall and three
categories of hand hygiene as outcome. The hand hygiene behavior was divided into three categories as low, medium
and high level of hand hygiene, behavior based on the score order of each moment, which was calculated by the
average score of hand hygiene of each scope[15].

Independent Variables

ProQOL
The ProQOL Scale of Chinese version was adopted to assess burnout, secondary traumatic stress and compassion
satisfaction using a �ve-point Likert scale that ranges from 1 (never) to 5 (very often)[16]. In this study, internal
consistency ranged from acceptable to strong: burnout (α = 0.869; good), secondary traumatic Stress (α = 0.756;
acceptable) and compassion satisfaction (α = 0.936; strong). And construct validity was shown to be strong in previous
study[17]. The 30-item ProQOL scale consists of three subscales: compassion satisfaction (10 items), burnout (10
items) and secondary traumatic stress (10 items). The items 1, 4, 15, 17 and 29 are reverse scored. Compassion
satisfaction refers to positive feelings or sense of self-e�cacy derived from helping others[18]. As compassion fatigue,
burnout is related to frustration with work situation and colleague, whereas secondary traumatic stress is unique to the
health care profession and patient care[19]. Each subscale score of 22 or less suggests low levels of compassion
satisfaction, burnout and secondary traumatic stress; scores of 23–41 indicate average levels; and 42 and above
suggest high levels[11].

Socio-demographic Characteristics
The socio-demographic characteristics variables were collected, including gender (male vs. female), career type (doctor
vs. nurse), age, work year and work load. The work load was measured using self-reported �ve-point Likert scale
(ranged from very low to very high).

Statistical analysis
Categorical variables were described using percentage and frequency rates. Continuous variables were described using
mean and standard deviation (SD). T-test and one-way analyses of variance were used to compare hand hygiene
reported in different levels of burnout, secondary traumatic stress and compassion satisfaction score. Simple linear
regression was performed to determine the impact of burnout, secondary traumatic stress and compassion satisfaction
on hand hygiene reported adjusted the socio-demographic characteristics. All statistical analyses were performed using
IBM SPSS Version 20.0 (IBM, New York, NY, USA).

Results
A total of 1383(79.76%) nurses and 351(20.24%) doctors were surveyed, including 1305(75.26%) female, 429(24.74%)
male. The mean and SD of age and work year were 33.33 ± 6.39 and 10.90 ± 6.48, respectively. Most HCWs reported
neutral (936[53.98%]) and high (661[38.12%]) workload.
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None of HCWs reported high burnout, with 69.61% in low level and 30.39% in average level. Most HCWs reported low
(33.33%) and average (66.21%) level in secondary traumatic stress, and average (49.65%) and high (49.71%) level in
compassion satisfaction. (Table 2)

Table 2
ProQOL’ means, prevalence and SD

ProQOL Mean(min-max) Prevalence (n [%]) SD

Burnout 19.42(10.00–40.00) Low (≤ 22) 1207(69.61) 5.73

Average (23–41) 527(30.39)

Secondary traumatic stress 24.76(10.00–49.00) Low (≤ 22) 578(33.33) 5.09

Average (23–41) 1148(66.21)

High (≥ 42) 8(0.46)

Compassion satisfaction 41.43(10.00–50.00) Low (≤ 22) 11(0.63) 6.49

Average (23–41) 861(49.65)

High (≥ 42) 862(49.71)

The overall hand hygiene reported was 4.82 ± 0.31. The lowest was the moment during work on a soiled body site to a
clean body site on the same patient (4.34 ± 0.93), and the highest was the moment after removing PPE (4.95 ± 0.26).
(Table 3)
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Table 3
Rank, Score mean and SD of self-reported hand hygiene

Self-reported hand hygiene Mean SD

Overall hand hygiene 4.82 0.31

Low level of hand hygiene 4.63 0.51

1 during work on a soiled body site to a clean body site on the same patient 4.34 0.93

2 before toilet 4.57 0.82

3 before touching a patient 4.61 0.70

4 arriving at work place 4.73 0.62

5 after touching patient surroundings 4.75 0.54

6 before wearing glove 4.78 0.57

Medium level of hand hygiene 4.88 0.29

7 before drinking 4.85 0.43

8 before putting on PPE 4.86 0.43

9 before aseptic procedure 4.87 0.43

10 after touching a patient 4.88 0.39

11 leaving work place 4.88 0.39

12 during removing PPE 4.92 0.35

High level of hand hygiene 4.94 0.24

13 after removing glove 4.93 0.32

14 after toilet 4.94 0.28

15 after body �uid exposure risk 4.94 0.30

16 before returning to the place of residence 4.94 0.27

17 before removing PPE 4.94 0.28

18 after removing PPE 4.95 0.26

*The moment was displayed based on rank by score from lowest to highest.

According to univariate analysis, HCWs with different secondary traumatic stress and compassion satisfaction
reported different level of hand hygiene. The higher burnout in HCWs were associated with lower self-reported hand
hygiene behavior in overall hand hygiene (p < 0.001), low level of hand hygiene (p < 0.001), medium level of hand
hygiene (p < 0.001) and high level of hand hygiene (p < 0.001). (Table 4)
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Table 4
Univariate analysis of hand hygiene reported and ProQOL

  Overall hand
hygiene

Low level of hand
hygiene

Medium level
of hand
hygiene

High level of hand
hygiene

Mean
(SD)

p Mean
(SD)

p Mean
(SD)

p Mean
(SD)

p

Burnout Low 4.86(0.22) < 
0.001

4.70(0.44) < 
0.001

4.92(0.19) < 
0.001

4.97(0.13) < 
0.001

Average 4.70(0.42) 4.47(0.60) 4.77(0.42) 4.87(0.37)

Secondary
traumatic
stress

Low 4.86(0.29) < 
0.001

4.70(0.47) < 
0.001

4.91(0.28) < 
0.001

4.96(0.24) 0.011

Average 4.79(0.31) 4.59(0.52) 4.86(0.30) 4.93(0.24)

High 4.96(0.07) 4.86(0.23) 5(0) 5(0)

Compassion
satisfaction

Low 4.16(1.28) < 
0.001

4.17(1.25) < 
0.001

4.14(1.27) < 
0.001

4.21(1.27) < 
0.001

Average 4.74(0.34) 4.51(0.55) 4.82(0.33) 4.91(0.27)

High 4.89(0.19) 4.76(0.40) 4.95(0.16) 4.98(0.10)

According to the multivariate analysis, burnout was negatively associated with overall hand hygiene (Coef. =-0.088, p < 
0.001), low level of hand hygiene (Coef. =-0.109, p < 0.001), medium level of hand hygiene (Coef. =-0.088, p < 0.001) and
high level of hand hygiene (Coef. =-0.065, p < 0.001). It was also found that the effect of burnout was larger as the
absolute value of coe�cient increased, with decreasing score of hand hygiene reported. HCWs with higher compassion
satisfaction reported higher hand hygiene behavior, and the coe�cient increased with higher-score hand hygiene. In
addition, HCWs with older age were negatively associated with self-reported hand hygiene in the overall hand hygiene
(Coef. =-0.005, p = 0.079) and low level (Coef. =-0.010, p = 0.052). Nurses reported higher hand hygiene in low level
(Coef. =0.117, p = 0.005) compared to doctors. Female HCWs reported higher hand hygiene in high score (Coef. =0.039,
p = 0.013) compared to male. (Table 5)
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Table 5
Multivariable regression analysis of ProQOL with hand hygiene

reported
Hand hygiene reported   Coef. Std. Err. p

Overall hand hygiene

Burnout   -0.088 0.019 < 0.001

Compassion Satisfaction Ref      

2 0.556 0.089 < 0.001

3 0.661 0.090 < 0.001

Age   -0.005 0.003 0.079

Low hand hygiene

Burnout   -0.109 0.032 0.001

Compassion Satisfaction Ref      

2 0.337 0.149 0.024

3 0.532 0.151 < 0.001

Career   0.117 0.041 0.005

Age   -0.010 0.005 0.052

Medium hand hygiene

Burnout   -0.088 0.018 < 0.001

Compassion Satisfaction Ref      

2 0.658 0.085 < 0.001

3 0.738 0.086 < 0.001

High hand hygiene

Burnout   -0.065 0.015 < 0.001

Compassion Satisfaction Ref      

2 0.673 0.070 < 0.001

3 0.713 0.071 < 0.001

Gender   0.039 0.016 0.013

Discussion
This study assessed the prevalence of burnout, secondary traumatic stress and compassion satisfaction based on
ProQOL scale and explored their impact on self-reported hand hygiene behavior among medical aid team during COVID-
19 pandemic. Most HCWs experience low and average level of burnout and secondary traumatic stress, and average
and high level of compassion satisfaction. HCWs with lower burnout and higher compassion satisfaction reported
higher level of hand hygiene.
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The overall reported hand hygiene was consistent with previous self-reported hand hygiene during MERS-CoV
outbreak[20, 21]. Interestingly, we can �nd that the level of burnout is lower and secondary traumatic stress is higher
than previous researches conducted in China and other countries, during the period without the emerging infectious
diseases[14, 16, 17, 22]. In general, HCWs reported more psychological burden, when they were exposed to the center of
outbreak, had experience in caring for infected or suspected patient and in the frontline[23, 24]. The opposite result we
obtained may be associated with the greater effect of promotion activities acting on the HCWs compared to the
pandemic, which includes careful management from hospital, the positive report and higher social status in HCWs from
the public during the pandemic. The experience of zero infection in medical aid team also proves the effective
management in medical aid team, in the aspect of protective equipment. In addition, we can observe that the
environment of management and public may be highly associated with the burnout and compassion satisfaction of
HCWs[25, 26].

As for the impact to hand hygiene behavior, we �nd that burnout, compassion satisfaction, age, career and gender are
the in�uencing factors of hand hygiene behavior. More precisely, lower burnout, higher compassion satisfaction, nurse
(vs. doctor), younger age and male (vs. female) promoted hand hygiene behavior, which is consistent with previous
studies that high burnout in HCWs frequently is associated with poor-quality care, including adherence to management
guidelines, medical error, healthcare-associated infections[12]. Colindres and Manomenidis also found that burnout
was an incremental predictor of adherence to the measures of infection control including hand hygiene[7, 8]. And
Dasan found that consultants with lower compassion satisfaction were more irritable with patients or colleagues and
reducing their standards of care[14]. We also �nd that the effect of burnout and compassion satisfaction are larger in
the hand hygiene of low score compared to the high, which means the improvement of burnout and compassion
satisfaction can advance hand hygiene behavior of low score more effectively. That also emphasizes the importance
of burnout and compassion satisfaction in hand hygiene behavior. Thus, burnout and compassion satisfaction in
HCWs, especially in medical aid team, should be paid more attention [8].

Just like previous studies, nurses career, female and younger age can be associated with higher score of hand
hygiene[3], probably because of the differences in the presence and level of training between careers[27], inter gender
differences from parents[28], etc..

Relevant intervention is the approach to reduce burnout and increase compassion satisfaction. The individual-based
interventions include mindfulness-based technique, educational, emotions empowerment[29, 30]. The organization-
directed interventions include increased support for clinical work, structural changes, routine staff meetings, improving
the work environment, etc.[20, 31]. To improve hand hygiene behavior and compassion satisfaction and relieve burnout
in pandemic, the managers should take more into consideration and intervention targeting should be performed. Based
on the relatively lower burnout and compassion satisfaction we obtained, the management of HCWs in Wuhan, China
may be constructive for future medical aid team.

This work reveals implications and experience for emergent preparedness and HCW resource management. Firstly, the
experience of management of HCWs in medical aid team in China has referential meaning to combat COVID-19, for the
zero infection, lower burnout and higher compassion satisfaction in these population. Secondly, as lower burnout and
higher compassion satisfaction are associated with better hand hygiene behavior, the improvement of burnout and
compassion should be emphasized, which can be obtained by intervention. Thirdly, the public and managers should
respect HCWs and emphasize their importance, so as too in general period, which may be highly associated with the
burnout in HCWs. This study has limitations that we didn’t assess the effect of intervention of management of medical
aid team, because of the baseline data was unavailable.
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Conclusions
Most HCWs in medical aid team experience lower level burnout, and higher level of compassion satisfaction during
COVID-19 pandemic compared to the general period. The lower burnout, higher compassion satisfaction, nurse (vs.
doctor), younger age and male (vs. female) are associated with higher self-reported hand hygiene behavior. And the
lower hand hygiene behavior is, the greater effect of burnout and compassion satisfaction are. Burnout and
compassion satisfaction in HCWs should be emphasize and need interventions targeting the management of burnout
and compassion satisfaction. The management of HCWs in Wuhan, China may be constructive for future medical aid
team.
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