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ABSTRACT

The present study aimed to examine work environment related factors and frontline primary healthcare profes-
sionals’ mental-emotional wellbeing during the COVID-19 pandemic in school communities of Hong Kong. A
total of 61 (20%) school health nurses (frontline primary healthcare professionals) participated in a cross-sec-
tional online survey from March to June 2020. Outcomes of mental-emotional health were measured using
the Mental Health Continuum-Short Form (14-item scale with three subscales related to emotional, social and
psychological wellbeing); the Perceived Stress Scale (10-item scale with two subscales related to perceived help-
lessness and lack of self-efficacy; and the Coping Orientation to Problems Experienced Inventory (Brietf COPE),
a 28-item inventory with two subscales related to adaptive and maladaptive strategies. Almost half (42.6%) of par-
ticipants experienced mental health problems. Those employed in government subsidized schools had signifi-
cantly lower scores in mental health wellbeing than those who worked in private schools. Factors relating to
increased mental health problems included lack of emotional support, inadequate training relating to infection
prevention and control measures, disengagement and self-blame. A variety of factors influencing school health
nurses’ social, emotional and psychological wellbeing in their work environment during the COVID-19 pandemic
were also reported. The mental-emotional wellbeing of school nurses may relate to their subjective feeling of lone-
liness as participants were the sole frontline primary healthcare professional working in the school community
during the COVID-19 pandemic. Study findings provide relevant evidence for management teams to build a cul-
ture of psychological and social support into workplace policies and procedures. Continuous staff development
and adequate social support are important to promote the mental-emotional wellbeing of primary healthcare pro-
fessionals in school communities as they play a significant role in safeguarding resources during pandemics.
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1 Introduction

The global COVID-19 pandemic has caused many disruptive events in healthcare systems. As the
pandemic progressed, a global ‘call for action’” was announced to build resilient healthcare systems,
grounded in primary healthcare [1]. Since January 2019, COVID-19 case numbers have continued to
increase worldwide, with the number of COVID-19 cases still rapidly rising in South Africa, Brazil, the
United States and the United Kingdom. As of 19 April 2022, 500,186,525 cumulative cases of COVID-
19 were recorded, including 6,190,349 deaths reported to the World Health Organization (WHO) [2]. At
the same time in Hong Kong, 1,540,803 cumulative cases of COVID-19 were recorded, including
9,690 deaths [3]. The COVID-19 pandemic has caused tremendous long-term effects on physical, social
and psychological aspects of life resulting in symptoms of anxiety, panic, distress and feelings of
uncertainty, tension and pandemic fatigue [4—6]. Stress is another effect of the COVID-19 pandemic.
Stress may be caused by physical demands on the body or social and environmental conditions that are
potentially harmful, beyond control and exceed an individual’s coping resources. Stressful conditions and
environments may affect psychological responses resulting in depression, anxiety, insomnia, decreased
coping abilities and loss of control [7,8]. The effects of stress stemming from the COVID-19 pandemic
may be commonly observed in primary healthcare providers as they care for infected patients in acute
care settings, but equally shoulder the worry of becoming infected with the virus themselves and further
transmitting the virus to their family members and loved ones [7,9]. By the same token, the effects of
stress may be observed in primary healthcare professionals (PHPs) [10,11] working in settings such as
school communities and community health centres [12]. A recent qualitative study reported PHPs
experienced work-related stress symptoms such as depression, anxiety and tension during the COVID-19
pandemic due to working independently without any healthcare support in the community [8].
Additionally, healthcare resources and supplies for treating, managing and preventing the COVID-19
virus that are distributed into acute care settings rather than into school communities and community
health centres may also result in increases levels of stress in PHPs.

Perceived stressors healthcare providers experience during daily work routines may affect physical
health and mental wellbeing [13,14]. A study conducted in Wuhan, China reported 45% and 60% of
frontline healthcare workers experience symptoms of depression and anxiety respectively when caring for
hospitalized patients diagnosed with COVID-19 [15]. A study conducted in Spain, reported high
prevalence rates of psychological issues, with 67.55%, 55.89% and 62.99% of healthcare workers
expressing anxiety, depression and stress, respectively [6]. An Italian study, conducted during the early
stages of the pandemic, found healthcare providers experienced high levels of work-related stress and
pressure resulting from the pandemic [16]. Furthermore, a review of literature highlights that the
COVID-19 pandemic has substantially affected the psychological wellbeing of frontline hospital staff,
with nursing staff at a higher risk of adverse mental health outcomes compared to other medical staff [10,17].

Numerous studies only report the effects of COVID-19 on the mental wellbeing of hospital staff in acute
care settings, ignoring staff working in school communities [17—19]. Aside from acute care settings, PHPs in
school communities (including school nurses and school doctors), and primary healthcare providers working
in diverse primary healthcare settings have also been overlooked in terms of research and the impact and
effect of the COVID-19 pandemic. This may come as a surprise due to their significant role in fighting
against COVID-19 with limited supplies and resources within communities. Their limited access to
supplies and resources may lead to high levels of stress [20,21]. In primary healthcare settings, PHPs are
known to play an essential role as ‘gatekeepers’ of health information and have efficiently implemented
strategies to reduce the spread of COVID-19, particularly in school settings (including international
schools where students often come from different cultures; and special schools where students have
intellectual disabilities). A recent qualitative study examining the experiences of PHPs reported that PHPs
felt very stressed and expressed many challenges were added to their existing roles during the COVID-19
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pandemic [4]. Unfortunately, limited studies examining mental wellbeing and coping strategies used by
PHPs working in these settings during the COVID-19 pandemic exist, warranting further investigation.
Additionally, there are limited studies investigating the effects of associated factors on PHPs’ mental
health outcomes during the COVID-19 pandemic, also leading to a need for further investigation.

Currently, there is a global need to build resilient healthcare systems grounded in primary healthcare to
promote mental health and wellbeing for PHPs by strengthening their capacity building and integrating
mental health policies in the workplace [22]. Objectives and strategies for developing mental health
policies and the implementation of staff training in primary healthcare settings include: (1) strengthening
mental health policies, legislation and plans via increasing awareness of the burden associated with
mental health problems and engaging the commitment of governments to reduce this burden; (2)
improving the technical capacity of countries to create, review and develop mental health policies,
legislation and plans; and (3) developing and disseminating advocacy and policy resources. This can
improve PHPs’ efficacy and quality of life by reducing their psychological distress. However, before
developing effective approaches and building resilience programs to support PHPs working in school
communities, it is important to understand specific sources of anxiety and fear [18]. Exploring the
psychological distress and social burdens experienced by PHPs during this pandemic is vital to provide
an increased level of understanding of their perceptions, stress and concerns. Increased understanding
may provide new critical information that administrative departments and systems may implement to
improve supportive mechanisms for PHPs during future infectious disease outbreaks. Thus, the present
study aimed to examine the work environment-related factors and effects of the COVID-19 pandemic on
PHPs’ mental wellbeing and their stress coping strategies in communities and tertiary education institutes
within primary healthcare settings in Hong Kong.

2 Methods

2.1 Design

This study adopted a cross-sectional, descriptive correlational design using an electronic survey to
investigate mental health status and the relationship between demographic variables, perceived stress and
coping strategies in PHPs currently working in primary healthcare settings of Hong Kong, China. The
Strengthening the Reporting of Observational Studies in Epidemiology checklist was used as the
framework to report the study’s findings [23].

2.2 Participants and Study Setting

Purposive sampling was used. PHPs in school communities were invited to complete an online survey
between March and June 2020. A total of N=61 PHPs were recruited from government-subsided schools,
private kindergartens, private schools and tertiary education institutes in Hong Kong via primary healthcare
professional bodies. Approximately 300 PHPs currently work in school communities, community healthcare
centres and tertiary education institutes (which are considered as primary healthcare settings in Hong Kong).
The sample size of N=61 thus represents 20% of the professional group. Inclusion criteria included: (1)
voluntary participation; (2) currently employed PHPs; and (3) PHPs who were able to speak and
understand English and Cantonese. Exclusion criteria included: (1) non-PHPs engaged in other positions
including management, teaching and scientific research; and (2) PHPs who did not speak and understand
English and Cantonese.

2.3 Data Collection

This study investigated the effects of the COVID-19 pandemic on mental wellbeing, along with coping
strategies in PHPs’ currently working in communities and tertiary education institutes (known as primary
healthcare settings in Hong Kong). This cross-sectional study was conducted between March and June
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2020. A total of 61 (20% of the total nursing population employed within Hong Kong schools) school health
nurses completed in the 15-minute online survey (developed using SurveyMonkey, an electronic data
collection program). Once ethical approval had been obtained from the Research Committee of the
Professional Association (Ref 2020/003), the online survey was emailed to school health nurses currently
working in government-subsided schools, private schools, kindergartens and tertiary education institutes.
The online survey was also circulated via email through the communication platform ‘Professional
Association’. The online survey was also distributed via emails to affiliated schools in Hong Kong, and
via facebook, twitter and other social media networking sites. The participant information sheet and
consent form were placed before the first page of the survey. Participants were asked to read the
information sheet, which detailed the aim of the study and outlined information regarding confidentiality,
anonymity and voluntary participation in the study.

2.4 Measures

Data were collected using validated and structured questionnaires including demographic data, the 10-
item Perceived Stress Scale (PSS-10) [24], the Brief COPE inventory [25] and the Mental Health Continuum
Short Form (MHC-SF) [26]. Demographic data collected included gender, age, educational level, income,
years of work experience, nationality, caring for patients with COVID-19, training on infection control
and available resources for fighting against COVID-19.

The PSS-10 [24] measures levels of perceived stress. It comprises 10 questions, with total perceived
stress scores ranging from 0 to 40, with higher scores indicating higher levels of stress. Total scores are
grouped into three levels of stress: low (scores ranging from O to 13), moderate (scores ranging from
14 to 26) and high (scores ranging from 27 to 40). The PSS-10 is a reliable and validated tool which has
been widely used by college students and staff. Cronbach’s alpha of the PSS-10 was evaluated at>0.70,
with test-retest reliability of the PSS-10 meeting the criterion of >0.70 [24].

The Brief COPE inventory [25] is an abbreviated version of the Coping Orientation to Problems
Experienced (COPE) inventory. It measures how individuals cope with a wide range of adversity
including natural disasters. It consists of 28 items that measure 14 factors of two items each, which
correspond to a Likert scale ranging from O (‘I have not been doing this at all’) to 3 (‘I have been doing
this a lot”). The Brief COPE inventory is validated tool and used most frequently for measuring coping
strategies. There are two subcategories defined within the inventory: (1) adaptive coping includes eight
factors (instrumental support, acceptance, planning, emotional seeking support, reframing, active coping,
religion and humour); and (2) maladaptive coping, which includes six factors (self-distraction, self-blame,
denial, behavioural disengagement, substance use and negative thinking). Cronbach’s alpha of adaptive
and maladaptive coping strategies was 0.81 and 0.88, respectively [27].

The MHC-SF [26] measures the degree to which life has been experienced as unpredictable,
uncontrollable and overloaded. It is a 14-item scale measuring emotional wellbeing comprising three
subscales: (1) three items for emotional wellbeing (happy, interested in life and satisfied); (2) six items
for psychological wellbeing (one item from each of the six dimensions); and (3) five items for social
wellbeing (one item from each of the five dimensions) [26]. Total scores on the MHC-SF range from 0 to
70, with higher scores indicating higher levels of wellbeing. Scores may be categorised as flourishing,
moderate and languishing. Categories used in this study were flourishing and non-flourishing.
Confirmatory factor analysis confirmed the three-factor structure in emotional, psychological and social
subscales [26]. These subscales correlated well with the corresponding aspects of wellbeing and
functioning, showing convergent validity [28].
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2.5 Data Analysis

Descriptive statistics, including the mean, standard deviation and percentage, were used to summarise
the demographic, perceived stress, coping and mental wellbeing variables. The mental wellbeing scale
included social, emotional and psychological subscales. An independent sample #-test was used to
examine the differences between mean scores of the three domains (i.e., social, emotional and
psychological) of mental health status across demographic variables. Pearson’s correlation coefficient was
used to examine the linear relationship of the PSS-10 and Brief COPE inventory domains within the three
subscales pertaining to participants mental health status. Variables with p<0.1 (#test or correlation
analysis) were selected as independent variables (multiple linear regression) to explore the association of
these variables to the three subscales of mental health statuses. The backward selection method was used
to identify the model of best fit. Regression coefficients and 95% confidence intervals were computed.
Statistical significance was defined at the 5% level. All computations were computed using IBM SPSS [29].

3 Results

A total of 61 respondents (20%) completed the online survey, corresponding to a response rate of 61%.
There were no missing data among the responses to main outcome variables. Table 1 describes the sample in
terms of demographics, resources and training completed regarding COVID-19. Respondents included:
59 females (96.7%), with 42 (68.9%) aged below 50 years and 47 (77.0%) Chinese people; 53 (86.9%)
registered nurses, of which 44 (72.1%) had 10 or more years of work experience as nurses; and 33
(54.1%) staft from government-subsidised special schools (72.1%) with monthly salaries of HK$30,000
(approximately US$3800) or above. More than half of respondents (44%, 72.1%) implied they obtained
adequate resources for dealing with the COVID-19 pandemic. Only seven (11.5%) reported receiving
special training for infection control when dealing with COVID-19 (see Table 1).

Table 1: Characteristics of the school nurses (N=61)

Characteristics N (%)
Gender”
>Male 1 (1.6%)
>Female 59 (96.7%)
Age”
>26-30 3 (4.9%)
>31-35 16 (26.2%)
>36-40 6 (9.8%)
>40-45 13 (21.3%)
>46-50 4 (6.6%)
>51-55 7 (11.5%)
>56 or above 11 (18.0%)
Nationality
>(Chinese 47 (77.0%)
>(Canadian 1 (1.5%)
> American 3 (4.9%)
> Australian 1 (1.6%)
>Qthers 9 (14.8%)

(Continued)
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Table 1 (continued)

Characteristics

N (%)

Working status
>Register nurse

53 (86.9%)

>Enrolled nurse 8 (1.1%)
>Medical doctor 3 (4.9%)
>Health care assistant 4 (6.6%)
Year of experience as primary healthcare
Professional”
><] 1 (1.6%)
>2-3 3 (4.9%)
>4-6 5 (8.2%)
>7-9 6 (9.8%)
>10-12 9 (14.8%)
>13-15 5 (8.2%)

>15 or above

30 (49.2%)

Education level”
>Higher diploma
>Bachelor degree
>Master degree

10 (16.4%)
33 (54.1%)
12 (19.7%)

>Medical degree 3 (4.9%)
Income”™ !

><$20,000 6 (9.8%)

>$20,001-$30,000 8 (13.1%)

>$30,001-$40,000 24 (39.3%)

>$40,001-$50,000 0 (0.0%)

>$50,001 or above

20 (32.8%)

School type”
>Government subsidized special school

33 (54.1%)

>Private school 4 (6.6%)
>International school 21 (34.4%)
>Not valid 2 (3.3%)
Number of nurses in your school”
>1 18 (29.5%)
>) 12 (19.7%)
>3 22 (36.1%)
>4 or more 4 (6.6%)

(Continued)
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Table 1 (continued)

Characteristics N (%)
Received special training on infection control dealing with
COVID-19
>Yes 7 (11.5%)
>No 54 (88.5%)
Obtained adequate resources in dealing with COVID-19
>Yes 44 (72.1%)
>No 17 (27.9%)
Managed Covid-19 case in your school
>Yes 1 (1.6%)
>No 60 (98.4%)

Remark: #With missing values, 1-In Hong Kong dollars (AUS$1 ~= HK$5.85; US$1 ~ = HK$7.

3.1 Scores of Perceived Stress, Coping Strategies and Mental Wellbeing Measurements by Demographic

Variables

In Table 2, scores for religious coping behaviour in those respondents aged 40 years or above was
significantly higher than the younger respondents (p =0.013). The total score for mental wellbeing in the
MHC-SF (p=0.019) and the psychological wellbeing subscale (p=0.008) were significantly higher
among the school health nurses working in private schools than those working in government-subsidised
schools. The Brief COPE behaviour scores for humour, acceptance, denial and substance use among
those school health nurses working in private international schools were significantly higher than those
working in government-subsided special schools (p <0.05). Coping behavioural scores for positive
reframing (p =0.043) among those school health nurses who had more than six years of work experience
in primary healthcare settings was significantly higher than those who had less than six years of work
experience in the primary healthcare settings. Among those who had reportedly received infection control
training, the scores for active coping and emotional support were significantly higher (p =0.002), and the
scores for substance use (p=10.002) and behavioural disengagement (p =0.027) were significantly lower
than those who had received no training (p <0.05).

3.2 Mean Score Differences of Demographic Variables among Social, Emotional and Psychological

Wellbeing for the Mental Health Continuum Short Form

Table 3 shows the results of the independent sample #-tests for the characteristics of each of two groups
on the three subscales (social, emotional and psychological wellbeing) of mental health statuses using the
MHC-SF across different demographic variables. The emotional wellbeing subscale (p =0.084) of the age
group, the social (p =0.002), emotional (p =0.099) and psychological (p =0.022) wellbeing subscales for
nationality, and the social (»p=0.091) and psychological (p =0.008) wellbeing subscales for the school
types (work environment) were significant to the respondents’ mental health statuses. Chinese school
health nurses and those who worked in government-subsidised special schools had significantly lower
scores for their mental health statuses than those who worked in private schools in the primary healthcare
setting.
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Table 2b: Scores of perceived stress, coping strategies and mental wellbeing measurements by demographic

variables (Con’t)

Training received regarding

the infection control for COVID-19

Sufficiency of resource to
manage COVID-19

Scales

M(SD) M(SD)
Yes No p value  Yes No p value

PSS-10, perceived stress 13.4 (4.7) 14.6 (5.4)  0.601 13.9 (5.3) 159 (5.2) 0.203
MHC-SF, mental wellbeing

Total 49.6 (10.9) 48.5(10.4) 0.805 49.2 (9.1) 47.1 (13.4) 0.497
Psychological wellbeing 22.1 (48) 22.7(4.8) 0.782 23.1 (4.0) 21.3(6.3) 0.203
Emotional wellbeing 11.6 (2.1) 11.6 2.4)  0.982 11.6 2.1) 11.5(2.9) 0.807
Social wellbeing 15.9 (4.5) 142 (49) 0.402 14.4 (4.6) 142 (5.5) 0.831
COPE-28, coping strategies

Self-distraction 6.3 (1.4) 5.2 (1.5) 0.063 53(1.6) 5.4(1.5) 0.826
Active coping 7.4 (0.5) 6.4 (1.5) 0.002*%* 6.5 (1.5) 6.5(1.4) 0.978
Denial 2.6 (1.1) 2.9 (1.3) 0.495 2.8(1.3) 3.0(1.3) 0.656
Substance use 2.0 (0.0) 2.4 (1.0) 0.002**  2.3(0.9) 2.5(1.1) 0.649
Emotional support 5.7 (0.5) 55(1.4) 0.743 57(1.3) 52(1.4) 0.232
Instrumental support 6.4 (0.5) 5.8(1.4) 0.242 59(1.4) 58(1.3) 0.920
Behavioral disengagement 2.3 (0.5) 2.9(1.2) 0.027** 2.7 (1.1) 3.0(1.1) 0.393
Venting 5.7 (1.0) 5.1(1.4) 0.302 53(1.3) 49 1.4 0.334
Positive reframing 6.4 (1.3) 6.3 (1.4) 0.757 6.4 (1.3) 6.1(1.3) 0.431
Planning 6.7 (1.4) 6.2 (1.5) 0.404 6.3 (1.5 6.2(1.4) 0.920
Humor 3.7 (1.5) 3.9(1.6) 0.784 39(1.6) 3.9(1.5) 0.961
Acceptance 6.3 (1.4) 6.6 (1.2) 0.508 6.7(1.2) 63(1.4) 0.264
Religion 49 (24 5422 0.554 5422 5224 0.743
Self-blame 4.0 (1.5) 3.7(1.2) 0.579 3.8(1.3) 3.5(1.1) 0.381

Abbreviations: RN = registered nurse, EN = enrolled nurse, PSS-10 = 10-item Perceived Stress Scale, MHC-SF = 14-item Mental Health Continuum
Short Form, COPE-28 = 28-item Brief COPE Inventory, Govt.=Government-subsidized. *p <0.05, **p <0.005.

Mean and standard deviation scores for the PSS-10 and the Brief COPE inventory subscales are
presented in Table 4. The mean score for PSS-10 was 14.4 (SD=15.3), considered a moderate level of
perceived stress according to scoring ranges of the PSS-10 [24]. More than half (57.4%) of respondents’
report a flourishing mental health status, and nearly half (42.6%) were non-flourishing due to mental

health conditions.

The results of the correlation analysis for the associations among perceived stress, coping behaviours
and the three wellbeing subscales of the MHC-SF are presented in Table 4. Perceived stress was
significantly negatively correlated with the emotional wellbeing subscale (r=-0.42, p<0.001) and
psychological wellbeing subscale (r=—0.42, p<0.001) for the MHC-SF.
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Table 3: Differences of mean scores of demographics variables among social/emotion/psychological
wellbeing subscales using independent sample ¢-tests

Social Emotion Psychological
wellbeing wellbeing wellbeing
subscale subscale subscale
Characteristics Mean+SD p value Mean=SD p value Mean=SD  p value
Age” 0.168 0.084* 0.147
> 18-40 13.2+4.7 10.9+£2.5 21.4+53
> 41 or above 14.9+4.8 12.0+2.1 23.2+4.1
Nationality 0.002* 0.099* 0.022%*
> Chinese 13.4+4.7 11.3£2.5 21.8+£5.0
> QOthers 17.9+3.9 12.5+1.7 25.1+2.7
Year of Experience as School 0.693 0.378 0.881
Nurse”
> Below 6 14.5+5.0 11.8+2.5 22.6+5.0
> 6 or above 14.0£4.9 11.2+2.1 224+4.6
Year of Experience as Nurse” 0.516 0.846 0.518
> Below 6 15.1+£6.9 11.7+£2.2 23.6+4.1
> 6 or above 14.0+4.3 11.5+24 224+5.0
Education Level” 0.485 0.248 0.628
> Higher Diploma 13.4+4.4 10.8+2.1 23.3+2.1
> Bachelor or Master 14.6£5.0 11.7+2.4 22.5+5.1
Degree
Income™ ' 0.222 0.681 0.718
> <$50,000 152+5.0 11.6+2.4 22.9+49
> $50,001 or above 13.6 4.1 11.9+24 22.5+4.1
School Type” 0.106 0.091* 0.008*
> Government Subsidized 13.3+4.5 11.0£2.5 21.1+4.7
Special School
> QOthers 154+5.2 12.1+2.0 244+4.4
Number of nurses in your school” 0.639 0.739 0.756
> 12 14.5+4.7 11.7+£2.0 22.7+4.0
> 3 or more 13.8£5.2 11.5+£2.6 22.3£5.8
Received Special Training on 0.402 0.982 0.782
Infection Control dealing with
COVID-19
> Yes 159+4.5 11.6+£2.1 22.1+4.8
> No 142+49 11.6+2.4 22.8+4.8

Remark: 1-In Hong Kong dollars (AUS$1 ~= HK$5.85). #-With missing values. *p <0.1.
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Table 4: Correlation analysis for the association among perceived stress, coping behavior and three mental
wellbeing subscales. The mean and standard deviation scores of the PSS and Brief COPE subscales & mental
health continuum subscales

Outcome Mean + Pearson’s correlation Pearson’s Pearson’s correlation
standard with social wellbeing correlation with with psychological
deviation/ subscale (p value) emotional wellbeing subscale
frequency (%) wellbeing subscale (p value)

(p value)
PSS 144+53 —0.23 (0.077) —0.42 (<0.001)**  —0.42 (<0.001)**
Brief COPE”
> Self-Distraction 53+1.5 0.21 (0.100) —0.21 (0.113) —0.00 (0.985)
> Active Coping 6.5+14 0.40 (0.002)* 0.31 (0.017)* 0.35 (0.007)*
> Denial 29+1.3 0.18 (0.174) —0.06 (0.642) —0.01 (0.929)
> Substance Use 24+0.9 0.04 (0.781) 0.01 (0.926) 0.04 (0.794)
> Emotional Support 5.6+1.3 0.28 (0.034)* 0.16 (0.229) 0.23 (0.088)
> Instrumental 59+14 0.18 (0.170) 0.21 (0.099) 0.17 (0.193)
Support
> Behavioral 2.8+1.1 —0.25 (0.057) —0.46 (<0.001)**  —0.51 <0.001)**
Disengagement
> Venting 52+14 0.24 (0.066) —0.04 (0.789) 0.01 (0.969)
> Positive Reframing 6.3 +1.3 0.34 (0.007)* 0.23 (0.072) 0.30 (0.020)*
> Planning 63+1.5 0.20 (0.136) 0.25 (0.056) 0.29 (0.028)*
> Humor 39+1.5 0.18 (0.179) 0.12 (0.366) 0.18 (0.181)
> Acceptance 6.6+1.3 0.30 (0.019)* 0.30 (0.020)* 0.44 (<0.001)**
> Religion 53+2.2 0.13 (0.311) 0.14 (0.298) 0.18 (0.179)
> Self-Blame 3.8+1.2 —0.06 (0.654) —0.28 (0.027)* —0.39 (0.002)*
Mental Health Continuum
> Social 14.4+49 1.00 0.56 (<0.001)** 0.58 (<0.001)**
> Emotional 11.5+23 0.56 (<0.001)** 1.00 0.69 (<0.001)**
> Psychological 22.6+4.8 0.58 (<0.001)** 0.69 (<0.001)** 1.00

> Flourishing
> Not Flourishing

35 (57.4%)
26 (42.6%)

Remark: # https:/local.psy.miami.edu/faculty/ccarver/scIBrCOPE.phtml *p <0.05, **p <0.001.
PSS Scores ranging from 0 to 13, 14 to 26 and 27-40 are considered low, moderate and high perceived stress, respectively.

For the adaptive coping strategies, active coping was positively correlated with the social wellbeing

subscale (r=0.40, p<0.002), emotional wellbeing subscale (r=0.31, p<0.017) and psychological
wellbeing subscale (r=0.35, p<0.007) for the MHC-SF. Acceptance was also positively correlated with
the social (r=0.30, p<0.019), emotional (r=0.30, p<0.020) and psychological (r=0.44, p<0.001)
wellbeing subscales. Positive reframing was positively correlated with the social (r=0.34, p <0.007) and
psychological wellbeing subscales. The emotional support subscale (r=0.28, p <0.034) was correlated
with the social subscale, and planning (r=0.29, p<0.028) was correlated with the psychological
wellbeing subscale.
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For maladaptive coping strategies, behavioural disengagement (r=—0.46, p <0.001) and self-blame (r =
—0.28, p<0.027) were negatively correlated with the emotional wellbeing subscale for the MHC-SF.
Similarly, behavioural disengagement (r=—0.51, p<0.001) and self-blame (r=-0.39, p <0.002) were
negatively correlated with the psychological wellbeing subscale.

Results from regression analysis are shown in Table 5. Perceived stress (b=-0.414, 95% CI: —0.629,
—0.200), emotional support (b=1.553, 95% CI: 0.723, 2.383) and nationality (b=6.195, 95% CI: 3.384,
9.005) were significantly associated with the social wellbeing subscale. Perceived stress (b=-0.178, 95%
CI: —0.282, —0.074), behavioural disengagement (b=-0.703, 95% CI: —0.191, —0.216) and nationality (b
=1.507, 95% CI: 0.221, 2.793) were significantly associated with the emotional wellbeing subscale.
Perceived stress (b =—0.270, 95% CI: —0.454, —0.086), behavioural disengagement (b=-1.463, 95% CI:
—2.614, —0.312), planning (b=10.842, 95% CI: 0.188, 1.495), self-blame (b=-1.075, 95% CI: —1.975,
—0.174) and school type (b=2.094, 95% CI: 0.178, 4.010) were significantly associated with the
psychological wellbeing subscale for the MHC-SF.

Table 5: Linear regression (Backward selection)

Outcome Social wellbeing Emotional wellbeing Psychological wellbeing
PSS —0.414 (—0.629, —0.178 (—0.282, —0.270 (—0.454, —0.086),
—0.200), p <0.001 —0.074), p=0.001 p=0.005
Brief COPE” 1.553 (0.723, 2.383), —0.703 (-1.191, —1.463 (-2.614, —0.312),
> Behavioral p <0.001 —0.216), p=0.005 p=0.014
Disengagement 0.842 (0.188, 1.495),
> Emotional Support p=0.013
> Planning —1.075 (-1.975, —0.174),
> Self-blame p=0.020
Nationality Ref Ref
> Chinese 6.195 (3.384, 9.005), 1.507 (0.221, 2.793),
> QOthers p <0.001 p =0.022
School Type” Ref
> Government 2.094 (0.178, 4.010),
Subsidized School p=0.033
> QOthers
R? of the model 41.4% 38.2% 58.8%

The PSS-10 and subscales of the Brief COPE inventory show high levels of significant correlations (p <
0.01) with the global MHC-SF. Regarding subscales, active coping had significant and positive correlations
with the social (p <0.01) and emotional (p <0.05) wellbeing subscales. Moreover, positive reframing and
acceptance had positive associations with all the subscales for the MHC-SF (p <0.05). Conversely,
behavioural disengagement and perceived stress were significantly negatively correlated with the
emotional and psychological wellbeing subscales (p <0.05). Additionally, self-blame was significantly
negatively correlated with the psychological wellbeing subscale (p <0.01).

4 Limitation

Three limitations should be considered when interpreting our study findings. Firstly, the study used an
online survey, cross-sectional study design and therefore, no causation between variables can be reported.
Second, the study sample size represents only 20% of the total population of PHPs in Hong Kong. Our
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findings may not be generalisable to other professional healthcare groups in the primary healthcare setting of
communities in Hong Kong. Thirdly, school health nurses composed the main portion of PHPs in this
community health study. Further research studies should recruit other PHPs, such as allied health
professionals, to examine how different demographics and work-related factors may affect changes in the
PSS-10, Brief COPE inventory and mental wellbeing. Despite these limitations, these findings provide
preliminary data regarding the effects of COVID-19 on PHPs’ mental wellbeing for guiding future studies
to plan relevant interventions and training programs for reducing stress and promoting wellbeing.

5 Discussion

This study investigated mental health status and its relationship between demographic variables,
perceived stress and coping strategies among PHPs including school health nurses working in Hong
Kong communities during the COVID-19 pandemic. Results suggest the impact of COVID-19 on the
mental-emotional wellbeing of school health nurses may be related to their subjective feelings of
loneliness, with worries and uncertainties in fighting against the COVID-19 pandemic as the sole PHP
working in the school community. The mean score of the PSS-10 was 14.4, indicating low to moderate
levels of stress in this study (see Table 4). More than half (57.4%) of respondents’ report a flourishing
mental health status, and nearly half (42.6%) reporting non-flourishing mental health conditions. Fears of
uncertainty or becoming infected with the COVID-19 virus were at the forefront of the psychological
challenges faced by school health nurses. Chinese school health nurses were found to have lower mental
wellbeing scores compared to other nationalities, and those working in government-subsidised special
schools had significantly lower scores in the psychological domain. These differences could be related to
the availability of resources, support systems, personal coping skills and cultural diversity. As PHPs live
in an increasingly multicultural society, school management teams should be aware of cultural differences
when coping with stress. Thus, occupational health policies should address those differences to improve
employee care.

Workplace policies and occupational health services provided in the workplace to address the healthcare
needs of working populations have been identified as an important component of public health strategies
[30]. These services can contribute significantly to other government initiatives, such as reducing health
inequalities, reducing social exclusion and sickness absence and protecting and promoting the health of
the working population. Occupational health services can also help reduce the overall burden of ill health.

This study demonstrates that respondents have experienced low to moderate stress levels related to the
availability of emotional support and adequate supplies of personal protective equipment in their work
environment during the COVID-19 pandemic. This finding is similar to study findings reported by
Kelbiso et al., that poor working environments and stress symptoms were the determinants of healthcare
workers’ quality of life [30]. Another study also found that longer exposures to work-related stress would
more severely affect the physical and mental wellbeing of primary healthcare workers [31].

The results indicate that respondents’ mental wellbeing was negatively correlated with perceived stress,
suggesting that higher levels of perceived stress were associated with lower levels of mental health. A
systematic review of the psychological effects of COVID-19 among healthcare professionals found that
frontline primary healthcare providers had an increased risk of stress-related disorders, depression and
anxiety [32]. Psychosocial supports and intervention strategies are essential for reducing stress and mental
health risks. Moreover, workplace support systems and occupational health policies should be designed
and integrated into staff development and training programs to promote the mental wellbeing of primary
healthcare providers [33].

Results suggest that the impact of COVID-19 on the mental-emotional wellbeing of PHPs could be
related to their subjective feeling of loneliness with worries and uncertainties in fighting against the
COVID-19 pandemic as the sole PHP working in the community. Our study findings indicate that active
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coping has significant positive correlations with social and emotional wellbeing. Moreover, positive
reframing and acceptance have positive associations with all subscales of the MHC-SF. Emotional
support was positively correlated with the social domain of mental health, and planning was positively
correlated with the psychological domain of mental health. These findings suggest that mental wellbeing
positively correlates with adaptive coping. Barbore and colleagues also found that a positive attitude in
the workplace is a protective factor against distress [16]. A systematic review indicated that healthcare
professionals use adaptive coping strategies such as acceptance, resilience, active coping and positive
framing [33]. Thus, adaptive coping with a positive attitude enables a person to positively interpret a
negative situation and contribute to better mental health.

Conversely, the present study findings indicate behavioural disengagement and self-blame have
significantly negative correlations with psychological wellbeing. A previous study showed that avoidance
coping strategies were associated with higher levels of distress [34]. These findings suggest that schools
and institution management teams in the primary healthcare settings should address the potential risk
factors that may lead to PHPs adopting negative coping strategies such as self-blame, behaviour
disengagement and avoidance. Providing training and resources for developing adaptive coping strategies
would promote the mental health outcomes of primary healthcare providers. Additional training is
necessary for primary healthcare professionals to prepare for this outbreak and promote preparedness and
efficacy in crisis management in the primary healthcare settings in the communities of Hong Kong. To
develop effective approaches to support PHPs, it is essential to understand their specific source of stress
and how they cope with them. PHPs’ stress levels have often been overlooked in the literature because
PHPs’ work is often hidden in the primary healthcare setting in communities [35], especially during the
COVID-19 pandemic when the literature has focused on the stress levels of frontline healthcare providers
in acute hospital settings. PHPs are often self-reliant, and they do not ask for help especially when they
experience high level of stress stemming from the work environment. These preliminary findings provide
relevant data for primary healthcare management teams and health planners to develop workplace policies
and practices with adequate training/professional development, counselling services and supportive work
environments to enhance PHPs’ mental wellbeing and safety. Future research focuses on exploring the
psychological distress and social burdens experienced by PHPs during this pandemic is vital to provide
an increased level of understanding of their perceptions, stress and concerns.

Increased understanding may also provide new critical information that administrative departments and
systems may implement to improve supportive mechanisms for PHPs during future infectious disease
outbreaks and future research directions to support mental health needs of PHPs. Cultural diversity
should also be considered on the mental-emotional health outcomes among primary healthcare workforce
in future research.

6 Conclusion

In summary, primary healthcare organisations, such as healthcare centres and schools within the Hong
Kong community, need to comprehensively strategize ways to establish workplace health policies and
provide safe work environments to reduce work-related stress, which may affect the mental wellbeing and
work productivity of PHPs. Relevant training and adequate resources for adopting more positive coping
mechanisms, such as positive reframing and active coping for dealing with stress resulting from pandemic
outbreaks, should be provided in workplace policies and clinical practice guidelines. Cultural diversity
must be considered in future mental health nursing research, especially because of the migration of nurses
in the global nursing workforce.
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