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ABSTRACT
Background Medical staff fighting the COVID-19 
pandemic are experiencing stress from high occupational 
risk, panic in the community and the extreme workload. 
Maintaining the psychological health of a medical team 
is essential for efficient functioning, but psychological 
intervention models for emergency medical teams are 
rare.
Aims To design a systematic, full- coverage psychological 
health support scheme for medical teams serving 
large- scale emergent situations, and demonstrate its 
effectiveness in a real- world study in Leishenshan Hospital 
during the COVID-19 epidemic in Wuhan, China.
Methods The scheme integrates onsite and online mental 
health resources and features team- based psychosocial 
support and evidence- based interventions. It contained 
five modules, including a daily measurement of mood, a 
daily mood broadcast that promotes positive affirmation, 
a daily online peer- group activity with themes based on 
the challenges reported by the team, Balint groups and an 
after- work support team. The daily mood measurement 
provides information to the other modules. The scheme 
also respects the special psychological characteristics of 
medical staff by promoting their strengths.
Results The scheme economically supported a special 
medical team of 156 members with only one onsite 
psychiatrist. Our data reflected that the entire medical 
team maintained an overall positive outlook (7–9 out 
of 10 in a Daily Mood Index, DMI) for nearly 6 weeks of 
continuous working. Since the scheme promoted self- 
strengths and positive self- affirmation, the number of 
self- reports of life- related gains were high and played a 
significant effect on the DMI. Our follow- up investigations 
also revealed that multiple modules of the scheme 
received high attention and evaluation levels.
Conclusion Our quantitative data from Leishenshan 
hospital, Wuhan, China, show that the programme is 
adequate to support the continuous high workload of 
medical teams. This scheme could be applied to medical 
teams dealing with emergent situations.

INTRODUCTION
To reinforce the shortage of medical services 
during the outbreak of COVID-19 in Wuhan, 
China, more than 40 000 medical staff from 
all over the country served in Hubei Prov-
ince. They worked in hospitals including 

temporary infectious disease hospitals and 
in medical isolation units. Due to factors 
such as the lockdown of Wuhan, prolonged 
isolation, family infections, lack of medical 
resources, and witnessing death, these physi-
cians generally experienced stress symptoms 
or bereavement- related depression.1

Faced with patient’s infectiousness and 
psychological needs, as well as locked wards, 
separation from home, and continuous 
work, medical staff experienced emotional 
pain, insomnia, stress reactions and exhaus-
tion. This increased the risk of illness in the 
staff themselves.2–7 In addition, the medical 
workers became easily dissatisfied with their 
job.8 Due to the emergent nature of the 
epidemic, many doctors and nurses were not 
from the departments of infectious diseases, 
respiratory or intensive care units (ICU), so 
they lacked confidence in treating COVID-19, 
which also increased their stress. Therefore, 
to maintain efficient work, it was essential to 
alleviate the psychological stress of the team.

There has been a considerable shortage 
of professional mental health workers in 
China.9–11 In this epidemic, there were only 
about 250 professional mental health workers 
among the 40 000 medical workers dispatched 
from outside to Hubei (0.625%). In our case, 
a 156- member medical team from Shanghai 
General Hospital arrived at Leishenshan 
Hospital on 19 February and took over 90 
beds in two general wards and 32 beds in the 
ICU. There was only one psychiatrist among 
the medical team. In addition to maintaining 
the mental health of medical team members, 
this psychiatrist also provided psychological 
support for patients under the jurisdiction of 
this medical team. Therefore, onsite mental 
health resources were minimal.

To overcome these difficulties, a psycholog-
ical health support programme was designed 
and implemented to reinforce the medical 
team sent to Leishenshan hospital in Wuhan, 
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China. The programme was based on strength- oriented 
peer support groups and positive self- feedback coaching.12 
Previous studies have demonstrated the effectiveness of 
peer support group approaches, such as Balint groups, 
on alleviating the exhaustion of healthcare workers.13–16 
These activities have been validated both in face- to- face 
and online forms.17

Besides being financially economical and resource 
efficient, it adapts easily to the special characteristics 
of healthcare workers. Doctors and nurses tend not to 
accept the role of help- seeker, and they are more inclined 
to learn and solve problems by themselves,5 18 bringing 
challenges to classical psychological interventions. Our 
programme thus emphasised motivating self- strengths 
by promoting positive self- feedback and coaching self- 
regulation exercises everyday.

This paper introduces the details of the psychological 
health support programme and presents data that reflect 
the effects of this programme. We examined whether this 
programme can effectively promote positive emotions, 
maintain team work efficiency and prevent burnout.

METHODS
Participants
There were 155 medical personnel in the medical team, 
including 59 doctors, 90 nurses and 6 administrative staff. 
Mean age of the team was 35 years (24–54 years), with 49 
men (31.6%). Figure 1 shows the details of the enrolment 
and follow- up of subjects in the study.

Psychological intervention
Figure 2 presents the architecture of our psychological 
health support programme developed in response to 
the specific needs of the medical team. The programme 
consists of five modules, including a daily measurement 
of mood (referred to as a psychometer), positive self- 
feedback training (in the form of a daily mood broadcast, 
an online means to tell staff about positive happenings), 

peer- group psychological support and education (in 
the form of a daily online themed chat), a Balint group 
and an after- work support team that provides necessary 
life skills and organises after- work activities. As shown in 
figure 2, medical team members reported their emotional 
state, gains and issues in the psychometer module. The 
information then inspires the daily mood broadcasts and 
the topics of the daily online themed chat. The after- work 
support team also provides assistance to medical team 
members based on the needs reflected in the psychometer 
module (blue lines in figure 2). Medical team members 
receive positive self- feedback from the daily broadcast. 
They also obtained timely support that meets their needs, 
such as physical and cultural activities, from the after- work 
support team. At the same time, they participated in daily 
online themed chats and weekly Balint groups based on 
interests and needs during their after- work time. Details 
of each module are described below.

Psychometer
In the psychometer module, we created an online, anon-
ymously completed daily mood questionnaire, which 
includes an age- and- gender form, a Subjective Units of 
Feeling (SUF) scale and a Gain- and- Issue scale. The SUF 
is a 0–10 scale (0 for no pleasure and 10 for most intense 
pleasure) to measure the subjective intensity of pleasure 
that an individual is currently experiencing. The scale 
was adapted from the subjective units of distress scale 
(Wolf, 1969) which changes the distress rating to a posi-
tive emotional rating. The Gain- and- Issue scale consists 
of two semi- open- ended questions that ask for answers to 
the question, ‘What was your biggest gain today?’; ‘What 
is the challenge you are experiencing today?’. The results 
were used to capture individual impressions of gains and 
challenging issues. The entire questionnaire was made 
into a web page that could be accessed via smartphone, 
and a QR code link was sent to the medical team’s online 

Figure 1 A flowchart for the enrolment and follow- up of 
participants.

Figure 2 Psychological health support programme in 
Leishenshan Hospital, Wuhan, China. The programme 
consists of five modules, as indicated using boxes. The blue 
curves mark the information flow inside the programme. The 
black arrows indicate the interactions between modules of 
the programme and the medical team members.
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themed chat group daily. The information collected in 
this questionnaire was summarised daily and used as 
valuable reference information for other intervention 
modules. At the same time, these data are one of the 
primary sources for later data analysis.

Positive self-affirmation training (in the form of a daily mood 
broadcast)
Based on the level of positive emotions and positive 
self- reporting provided by the psychometer module, we 
composed a daily mood broadcast to report the mood 
index and convey positive feedback. We sent the daily 
broadcast to the medical team’s online themed chat 
group every evening. In this way, we reinforced the self- 
affirmation of the entire staff.

Peer-group psychological support, and education (in the form of a 
daily online themed chat)
We conducted a daily 1 hour online themed chat group 
to invite people to share their experiences and thoughts. 
The topics were selected according to the most represen-
tative issues based on the information collected daily in 
the psychometer module. The chat topics covered mood 
regulation, cognitive restructuring, problem- solving, 
pleasurable activities, relaxation meditation and positive 
mindfulness exercises (see online supplementary table 1 
for specific daily chat topics). The moderator (a psychol-
ogist) also posted relevant mental health support tips in 
the forms of text, video and audio.

Balint group
We ran a weekly Balint group activity, namely leaded by the 
psychiatrist and to discuss with health care professionals. 
Which recruiting group members on a sign- up basis, up 
to 10–12 members at one time. Participants attended 
experiential learning from each other, tried to under-
stand difficult emotions at work and shared solutions.

After-work support team
As an essential part of the psychological intervention 
programme, the after- work support team provided 
targeted materials based on the issues collected by the 
psychometer module and organised after- work activities, 
such as sports, cooking and photography. This team also 
took care of unexpected out- of- work events that occurred 
to the medical team members. These efforts promoted 
relaxation and social supports among the medical team 
members.

Follow-up investigation
We conducted a follow- up study of the effectiveness of 
our psychological health support programme after the 
medical team had finished their work assignment within 
1 week after leaving Wuhan. An online questionnaire 
was sent to the entire medical team as they were in a 
rest- and- quarantine phase. The subjective unit of feeling 
questionnaires asked the following information: (1) level 
of attention to the daily mood broadcast (0–10 scale; 
0: never attention, 10: special attention); (2) subjective 

effectiveness rating of the Balint group (0–10 scale; 0: 
no effect, 10: a very significant effect), and (3) the most 
impressive topics in the daily online themed chat.

Data analyses
The data collected in this study came partly from the 
follow- up study and partly from the psychometer data 
collected during the implementation of the psychological 
health support programme. For the follow- up question-
naire data, we depicted the distribution of the medical 
team members’ attention to the daily broadcast and their 
effectiveness rating scores for the Balint group. We also 
calculated the percentage of ‘impressive’ topics in the 
daily online chat activity, that is, the number of individ-
uals who were impressed with the daily topic divided 
by the sample size. Through these analyses, we prelimi-
narily examined the subjective effects of the intervention 
programme on the medical team members.

The psychometer data collected during the implemen-
tation of the intervention programme included data from 
the Emotional SUF and the Gain- and- Issue scale. We first 
averaged the reports of the SUF across individuals to 
calculate a Daily Mood Index (DMI). Due to the intensive 
nature of emergency medical work, there were a few dates 
when these data could not be collected. In data analysis, 
therefore, we ignored these missing values. For the results 
of the Gain- and Issue open scales, we split the report into 
events. We averaged the number of daily reported gain 
events and the number of challenging events, respectively.

Further, we coded the reported gain events and issues as 
work- related, life- related and physiological. We calculated 
the daily average of gain- work, gain- life, gain- physiological, 
issue- work, issue- life and issue- physiological, respectively. 
At the same time, we also obtained the total number of 
patients under the responsibility of the daily medical 
team and the number of cases in critical condition.

To further investigate the effectiveness of the interven-
tion programme, a stepwise regression analysis was used 
to examine how the DMI was affected by the total number 
of patients, the number of critical cases, the number 
of gains and the number of issues. Further, we exam-
ined how the three different aspects of gains and issues 
affected the DMI. Since the main thrust of the interven-
tion programme is positive self- feedback and regulation, 
testing the effect of the number of reports of gains and 
issues on the DMI would reflect the effectiveness of the 
intervention programme.

RESULTS
Effects of group support and psychological education
One hundred and twenty- four members of the medical 
team responded to the follow- up investigation, including 
41 doctors, 79 nurses and 4 administrative staff. As shown 
in table 1, this sample does not differ significantly from 
the entire medical team in terms of role composition. 
There was also no significant difference between the 
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sex ratio of the sample and the entire medical team (see 
table 1).

According to the survey, 99.2% of the participants 
followed the daily mood broadcast, 52.4% participated in 
daily themed chats and 27.4% participated in the Balint 
group. Figure 3A shows the distribution of respondents’ 
attention to the daily mood broadcast. Respondents 
rated this using an evaluation scale of 1–10. The distri-
bution shows a significant leftward bias, with a median 
of 8, indicating that the daily mood broadcast received 
widespread attention from the medical staff. Figure 3B 
shows the distribution of the evaluation scores of respon-
dents who had participated in the Balint group. Similar to 
figure 3A, the distribution also showed a significant left-
ward bias, with a median of 9. Among the respondents, 
91.2% rated 7 or higher. The results showed that the team 
members who participated in the Balint group were satis-
fied with the benefits. Figure 3C shows the percentage of 
respondents who were impressed by each daily themed 

chat activity. The highest impression rate was 43.1%, the 
lowest 4.6% and the median 21.5%, suggesting that daily 
themed chat activities have some influence on medical 
team members. The above data show that several essential 
components of our programme received the attention 
and made the medical team members feel positive.

DMI and its impacting factors
The number of people who filled out a daily SUF scale 
while working at Leishenshan Hospital ranged from 3 to 
48, depending on the days, with a median of 16. Some 
data were missing (eg, 14–15, 20–22, 24–25 March) 
because of interruptions, such as the only psychiatrist 
had to deal with emergency of the patients or the medical 
team being busy with other things. Figure 4A depicts the 
trend of the DMI over time and the daily sample size 
(right vertical axis). The DMI peaked on 8 March, which 
fell on International Women’s Day. The lowest value 
appeared on 30 March. On this day, a further batch of 

Figure 3 Results of the follow- up investigation on the effectiveness of the psychological health support programprogramme. 
(A) Histogram of ratings of attention level to the daily mood broadcast. The vertical axis indicates the ratio of a given level 
of attention among all responses; (B) Histogram of ratings of the Balint group activities. The vertical axis indicates the ratio 
of a given level of rating among all responses; (C) Ratios of respondents who felt ‘impressive’ with the daily group chat. The 
horizontal axis indicates the dates of the group chat activities, and the vertical axis indicates the ratio of participants who report 
impressiveness about the activity among all participants in a given day.

Table 1 Occupation and sex compositions of the sample and the entire medical team

Population, n (%) Sample, n (%) χ2 P value

Sex Male 49 (31.6) 33 (26.6) 0.830 0.362

Female 106 (68.4) 91 (73.4)

Role Doctor 59 (38.1) 41 (33.1) 0.923 0.630

Nurse 90 (58.1) 79 (63.7)

Administration 6 (3.9) 4 (3.2)
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Figure 4 Data collected during the real application of the psychological health support programme. (A) The Daily Mood Index 
(DMI) and the corresponding sample sizes. The vertical axis on the right is for the sample size. (B) Number of patients (red) and 
severe cases (blue) during the working period. (C) The daily average of reported gains and issues. Red: daily averaged number 
of reported gains; blue: daily average of reported issues; black: the fraction of reported issues by gains. (D) Three categories 
of the daily reported gains. Red: daily average of gains related to work; blue: daily average of gains related to life; green: daily 
average of gains related to physiological factors. (E) Three categories of the daily reported issues. Red: daily average of issues 
related to working; blue: daily average of issues related to life; green: daily average of issues related to physiological factors.
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patients, including those in critical condition, were trans-
ferred to the wards, which broke the hope of going home 
for the team members (figure 4B). These changes in the 
DMI, which are strongly associated with external events, 
suggest that the DMI can sensitively portray mood states 
of the medical team. The DMI remained high (>8) most 
of the time compared with its initial level and the lowest 
point (30 March) and showed a gradual upward trend 
over time between 21 February and 13 March. After expe-
riencing a valley with a sudden spike in the number of 
patients, the DMI quickly returned to higher levels.

Perceiving gains and building positive attitudes are 
essential goals of our intervention programme. As shown 
in figure 4C, the average number of gains reported by 
medical team members increased rapidly from a starting 
point of 0.75 to 1.0 and subsequently above 1.0 with 
the implementation of the intervention programme, 
which means the members participating in the psychom-
eter reported more than one gain per day on average. 
Conversely, the average number of issues reported fell 
rapidly from about 1.0 at the starting point to around 
0.5. Despite an increase between 6 March and 13 March, 
the ratio of issues to the number of gains remained 
mostly in a range of 0.25–0.75, after 25 February. This 

fact suggests that the intervention programme may help 
to increase awareness of the gains and to promote posi-
tive attitudes.

We further classified three aspects of work, life and 
physiological factors according to the specific content of 
medical team members’ reporting. Figure 4D shows the 
daily values of three types of gains over time. Similarly, 
figure 4E shows the daily values of three types of issues 
over time. The amount of reports on issues regarding 
work slightly decreased over time, while the amount of 
gains regarding life showed an upward trend.

We used stepwise regression analysis to examine how 
the daily average of gains/issues, the number of patients 
and the number of severe cases affected the DMI. We 
applied two linear models (table 2). Model 1 used the 
total number of patients, the number of severe cases, 
the daily average of gains and the daily average of issues 
as regressors to predict the variation of DMI. Model 2 
further broke down the gains and issues into three types, 
namely the total number of patients and the number of 
severe cases, gain- work, gain- life, gain- physiology, issue- 
work, issue- life, issue- physiology were used as regressors 
to predict the variation of DMI. The initial diagnosis of 
both models suggested that the data on 19 March and 

Table 2 Results of regression analyses of MI

Model 1

MI~patients+severe cases+gains+issues

β t 95% CI F in ANOVA

      2.5% 97.5% df = (1 to 27)

Patients −0.613 −2.610* −1.095 0.131 0.007

Severe cases 0.708 2.999** 0.224 1.192 16.436***

Gains 0.452 3.345** 0.175 0.728 9.859**

Issues −0.233 −0.669 −0.520 0.053 2.786

Model summary R R2 Adjusted R2 Residual SE F(4 to 27)

0.720 0.519 0.447 0.678 7.272***

Model 2

MI~patients+severe cases+gains- work+gains- life+gains- physiological+issues- work+issues- 
life+issues- physiological

β t 95% CI F in ANOVA

  2.5% 97.5% df = (1 to 24)

Patients −0.488 −1.685 −1.085 0.110 0.007

Severe cases 0.592 2.192* 0.035 1.149 15.870***

Gains- work 0.496 2.573* 0.098 0.894 0.049

Gains- life 0.718 3.277** 0.266 1.171 8.226**

Gains- physiological 0.318 1.784 −0.049 0.687 2.436

Issues- work −0.215 −1.359 −0.541 0.111 0.720

Issues- life – – – – –

Issues- physiological −0.223 −1.687 −0.497 0.045 2.848

Model summary R R2 Adjusted R2 Residual SE F(4 to 27)

0.746 0.557 0.428 0.690 4.308**

In model 2, the issues- life was removed by the stepwise regression, so its coefficient and statistics are not available.
*p<0.05; **p<0.01; ***p<0.001.
ANOVA, analysis of variance; MI, Mood Index.
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30 March affected the normality of the residuals, so they 
were eliminated.

In the two- way stepwise regression analysis, the fitting 
of model 1 was significant. The model showed that both 
the number of severe cases and the daily average of gains 
significantly explained the variation in DMI. The total 
number of patients and the daily average of issues did not 
reach significance. Model 2 also significantly explained 
the variance of DMI. The model showed that both the 
number of severe cases and the gain- life significantly 
explained the variation in DMI. The total number of 
patients, gain- work, gain- physiology, issue- work, issue- life 
and issue- physiology did not show significant effects.

The above results indicate that in addition to the signifi-
cant impact of the number of severe cases on the DMI, the 
subjective gains reported by the medical team members, 
especially the daily average of life- related subjective gains, 
can also significantly explain the variation in DMI. The 
subjective sense of gain is precisely the aim of the psycho-
logical health support programme that we intended to 
achieve. Therefore, our programme may improve DMI by 
improving the subjective sense of gain.

DISCUSSION
Main findings
The main finding of our study was that the entire medical 
team maintained an overall positive outlook with a DMI 
mainly between 7 and 9 out of 10 for nearly 6 weeks of 
continuous working. The number of severe cases had a 
significant effect on the DMI of the medical team. Further 
analysis of the reported gains showed a significant effect 
of life- related gains on DMI. Since the primary feature 
of this psychological support programme was to promote 
self- strengths and positive self- affirmation, these findings 
support the effectiveness of this psychological support 
programme. Meanwhile, the follow- up investigations also 
revealed that the modules of the programme, such as 
positive self- affirmation training (daily broadcast), peer 
psychological support and education (daily themed chat) 
and the Balint group, received high levels of attention 
and evaluation from staff, supporting the effectiveness of 
this programme.

A highlight of our psychological health support 
programme is that it reconciles the mental health needs 
of medical team members in extreme settings with the 
minimal resources available for mental health support. 
Research has shown that exposure to a working envi-
ronment where patients’ conditions changed rapidly, 
were severe, urgent or even fatal could increase occupa-
tional exhaustion and trigger psychological trauma, thus 
adversely affecting the emotion and behaviour of health-
care workers.19 20 Impairment of mental health and quality 
of life could affect the quality of medical care, increase 
medical errors and reduce job satisfaction.21 Further-
more, emotional burden, excessive workload and frustra-
tions due to lack of control are potential risks for stress 
and burn- out.22 Additionally, being away from home, 

inability to connect with family and lack of family support 
due to work are also significant risk factors for occupa-
tional exhaustion in healthcare workers.21 23 Given that 
these risk factors coincided together with medical teams 
in the midst of a disaster (the COVID-19 pandemic), it was 
necessary to apply a psychological support programme.

Indeed, as shown in this study, the DMI of medical 
team members was adversely impacted when the work-
load increased, as reflected in the number of severe cases. 
On the other hand, positive events especially positive life 
experiences could enhance the DMI of medical team 
members. Therefore, in the midst of major disasters, it 
is necessary and crucial to maintain the mental state of 
front- line healthcare workers to ensure their adequate 
working status and health, despite minimal resources 
for mental health support.24 The psychological support 
programme presented here is an effective and promising 
solution.

The core ideas of this programme are resource- based 
learning, peer support and positive self- affirmation 
training. The daily mood broadcasts, online themed chat 
groups and Balint group activities in the programme 
were all designed around these aims. Studies have 
shown that positive self- affirmation promotes healthy 
behaviours, better academic performance and more 
prosocial behaviours,25–27 as well as improving psycho-
logical and physical well- being.28 Self- affirmation acts as 
a defence mechanism to help mobilise the individual’s 
internal resources and enhance psychological openness 
and flexibility when facing external threatening events.29 
When psychologically threatened, well- functioning self- 
affirmation becomes a protective factor that enhances 
internal resources, broadens the perspective on events 
and uncouples the self and threat, thus protecting self- 
esteem.25 30 31 Research on healthcare workers has also 
found a significant relationship between self- efficacy and 
burn- out.32 Healthcare workers with better self- efficacy 
reported higher job satisfaction. They were more likely 
to mobilise new resources when faced with difficulties 
and obstacles, such as seeking help from colleagues and 
supervisors. They were also more motivated, persistent 
and engaged in their work.33–36 Social support is another 
powerful buffer against the adverse effects of emer-
gency stressors and traumatic events, with better social 
support preventing and reducing the incidence and 
severity of post- traumatic stress disorder.37 Moreover, 
both self- efficacy and social support play an essential role 
in reducing and ameliorating the adverse effects of trau-
matic events.38 The above arguments explain the effec-
tiveness of the core ideas in this psychological health 
programme.

Previous studies on psychological interventions for 
medical workers have mainly focused on long- term 
programmes to reduce burn- out.13 39 40 While a study 
has reported psychological intervention efforts, such as 
educational lectures and face- to- face psychotherapies for 
medical staff treating patients infected with severe acute 
respiratory syndrome,41 the literature on psychological 
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intervention programmes for medical staff under high- 
risk continuous emergency work is sparse. In recent 
qualitative research, Jonker et al proposed a framework 
for psychological trauma management in high- risk occu-
pations that highlights three levels of interventions for 
acute stress.42 The primary interventions are a job- related 
resource, management support and immediate needs; 
the secondary intervention is psychoeducation and a 
team- based approach; and the tertiary interventions are 
onsite psychological support, psychological assessment 
and connection with social support. The five modules 
in our psychological health support programme fit this 
framework. The support team tried to satisfy the needs 
of staff from food to life events (primary intervention), 
the Balint group and daily chat group provided psycho-
education and team- based psychological social support 
(secondary intervention), the daily broadcast promoted 
positive self- affirmation (secondary intervention) and the 
psychometer collected data on daily mood and needs of 
team members (tertiary intervention). Therefore, our 
programme provided comprehensive coverage for the 
various aspects of preventing psychological issues.

Limitations
Considering the high working pressure of medical team 
members in Wuhan, we were worried that filling in stan-
dardised scales for evaluation of emotions and other 
conditions would increase their burden, which led to the 
lack of standardised scales for evaluation of intervention 
efficacy in this study. In addition this research lacks a 
control group to further demonstrate the effectiveness of 
interventions.

Implications
As the number of victims of global disasters continues to 
increase, the damage caused by disasters to humans will 
also increase. It is necessary to formulate defence strate-
gies, related intervention teams and working mechanisms. 
The psychological support programme we designed in the 
practice of maintaining the mental health of medical staff 
can be used as part of the disaster prevention strategy.
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