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ABSTRACT

Objectives The COVID-19 pandemic continues to advance
worldwide with tremendous impact on public health,
economy and society. Primary healthcare is crucial in
every country during the pandemic for an integrated and
coordinated healthcare delivery system; hence, it is of
paramount importance to maintain a sufficient frontline
workforce. This study aimed to identify factors influencing
the willingness of primary care physicians to provide care
during the COVID-19 pandemic.

Design Cross sectional study.

Setting Nationwide survey

Participants Primary care physicians working in the
community in Taiwan were selected using a cluster
sampling method based on practice region from May to
June 2020.

Outcome measures The willingness of primary care
physicians to provide care during the COVID-19 pandemic.
Results This study surveyed 1000 primary care
physicians nationwide, and 625 valid questionnaires

were received and included in the final analysis, with an
effective response rate of 62.5%. Factors significantly
associated with physicians willingness to provide care
during COVID-19 were ‘joining the Community Healthcare
Group (CHCG)’ (p<0.001), ‘perceived more overall benefits
for providing care’ (p<0.001) ‘perceived less overall
barriers to providing care’ (p<0.001), ‘higher knowledge
scores about COVID-19’ (p=0.049) and ‘physician’s

major specialties’ (p=0.009) in the multivariate logistic
regression model.

Conclusions Building a comprehensive primary care
system such as Taiwan’s CHCG, training of more family
physicians or general practitioners, and protecting and
supporting primary care physicians were important in
response to infectious disease pandemics. The findings of
this study inform the development of guidelines to support
and maintain the primary healthcare workforces during the
COVID-19 pandemic and for future events.

INTRODUCTION

The COVID-19 pandemic continues to
advance worldwide with tremendous impact
on public health, economy and society.

"% Chyi-Feng Jeff Jan

,'2 Brian Bih-Jeng Chang,"**

Strengths and limitations of this study

» The study participants included primary care physi-
cians in Taiwan, including different specialties and
practice regions, selected using a nationwide cluster
sampling method.

» The survey period was during the COVID-19 pan-
demic; the finding could be applied to the current
COVID-19 pandemic situation as the unprecedented
COVID-19 threats persisted.

» Taiwan implemented proactive strategies early in
the pandemic to manage the crisis, and the effective
response of the healthcare system may be informa-
tive to the world.

» The response rate was only moderate, and the re-
sults may not be generalisable to other countries
with different healthcare system and government
control strategies.

Moreover, the pandemic continues to prog-
ress with flare-ups in several countries.'* More
than 143 million COVID-19 cases caused
by SARS-CoV-2 were confirmed with more
than 3million deaths reported globally at
the time of writing on 17 April 2021 by the
WHO.” While measures of infection control
are gradually being relaxed, longitudinal and
prolonged preparedness is necessary for the
catastrophic possibility of resurgence in the
coming years.

The primary healthcare system response to
the COVID-19 outbreak as the first level of
contact is crucial, and is assigned a key role
on the frontline in every country facing undif-
ferentiated cases. Different functions, desig-
nated for general practice, such as screening,
education and home quarantine monitoring
worldwide, are essential. Through integrated
and coordinated healthcare delivery systems,
primary care physicians could triage patients
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to specialised hospitals for proper care, to reduce over-
crowding in the hospitals. Furthermore, at the primary
healthcare system level, previous healthcare needs, such
as chronic disease management, health promotion or
initial acute non-infectious disease consultation, need
to be maintained even when the system is besieged with
consultation and testing needs for COVID-19 through
walk-in clinics or telemedicine, worldwide.”® Along with
hospital specialists, primary care physicians have a profes-
sional commitment to ensure the appropriate care of
their patients while in hospital.” '’ Taiwan implemented
proactive strategies early in the pandemic to manage the
crisis, and the effective response of the healthcare system
may be informative to the world."" '* The Family Practice
Integrated Care Project (FPICP) and Community Health-
care Group (CHCG) were established in Taiwan after
the previous SARS epidemic. The FPICP emphasises the
need for coordinated care between clinics and hospitals,
and also provides continuous person-centred care for the
patients. The FPICP establishes community care networks
nationwide, with the basic unit of 5-10 clinics forming
a CHCG team. Primary care physicians in the CHCG
need to collaborate with each other and with those in
the backup hospitals. These emphasise continuous, coor-
dinated and comprehensive care for patients, and could
be a suitable primary healthcare infrastructure to combat
the COVID-19 pandemic.” ™ It is of paramount impor-
tance to maintain adequate medical care capacity during
the pandemic, and research regarding the influence of
innovative primary healthcare models, such as FPICP and
CHCG, on the control of the pandemic is essential.

As the unprecedented pandemic threat persists over a
broad range of medical care, it is of paramount impor-
tance to understand and optimise the primary healthcare
workforce, and to maintain sufficient frontline physi-
cians."””™ However, previous reports revealed a high
susceptibility to infection among healthcare workers
because more than 3000 healthcare workers have been
infected in China and 20% of responding healthcare
workers were infected early in the COVID-19 pandemic
in Ttaly."” * Moreover, a systematic review by Kisely et al*'
revealed that healthcare workers who had direct contact
with patients had higher levels of both acute and post-
traumatic stress and psychological distress. In addition,
workforce problems might be exacerbated by the refusal
to work due to psychological factors and concern over
their families.”” * Up to 24% physicians and 26% nurses
agreed to abandon their workplaces during a pandemic in
a Germany survey during the H5NI influenza outbreak,
and absenteeism was as high as 85% during an influ-
enza pandemic reported in a survey conducted in the
UK.*** One study conducted in psychiatric hospitals at
the peak of the COVID-19 pandemic revealed that about
23% of medical staff were unwilling to care for psychi-
atric patients with COVID-19.*° Therefore, attitudes of
healthcare workers towards COVID-19 occurrences, such
as perceived threats, benefits or barriers, might influence
the provision of care to COVID-19 patients.

In confronting COVID-19, there is an urgent need to
analyse individual, environmental and social factors that
influence the willingness to provide healthcare during
the pandemic. This nationwide survey aimed to identify
the factors influencing the willingness of primary care
physicians to provide care in their communities during
the COVID-19 pandemic. The findings of this study will
inform the development of guidelines to support and
maintain the primary healthcare workforces during the
COVID-19 pandemic and for future events.

METHODS

Design

This cross-sectional survey was conducted from May
to June 2020 during the COVID-19 pandemic. The
Medical Policy Committee of Taiwan Medical Association
approved the study protocol.

Participants

The targeted participants were primary care physicians
working in the community. Eligible respondents were
recruited nationwide from the Taiwan Medical Associa-
tion. The sample population comprised 1000 physicians
in total.

Recruitment

A structured questionnaire was mailed to the targeted
primary care physicians selected using a nationwide
cluster sampling method. The clusters were identified
according to the 22 counties and cities in Taiwan. The
targeted primary care physicians were selected randomly
by computer programme. One month after the question-
naire was mailed, non-respondents were contacted again,
and the questionnaire survey was resent. The return of
the questionnaire represented consent to participate in
the survey.

Measurements

The structured self-reported questionnaire consists of six
parts including questions on demographic characteris-
tics; knowledge of COVID-19; attitude towards providing
care during COVID-19 including threats, benefits and
barriers related to the provision of care during COVID-19
as well as the global rating of benefits and barriers to care
during COVID-19 and the willingness to provide care.
The entire six part questionnaire was tested for face and
content validity by a panel comprised of five primary care
physicians and two infection specialists. The physicians
filled out the questionnaire to confirm its face validity
and ease of application. Each item in the questionnaire
was appraised from ‘very inappropriate and not relevant’’
to ‘very appropriate and relevant’.” A ‘content validity
index’ (CVI) was used to determine the validity of the
structured questionnaire, and the items were highly rele-
vant if CVI higher than 0.8.%”* The questionnaire yielded
a CVI of 0.94 on all items (the knowledge and attitude
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questionnaire was provided as online supplemental file

1).

Demographic characteristics assessed by the ques-
tionnaire included age, gender, religion, specialty and
information on current working conditions. The other
questionnaire parts are described as follows:

1. Knowledge of COVID-19: this measure is about the
practical knowledge of COVID-19 consisted of three
main parts epidemiology (three items), diagnosis (nine
items), personal protective equipment and manage-
ment (eightitems). The 20-item measure was designed
by with careful scrutiny of the literature available in the
beginning of the epidemic. This scoring system of this
scale is ‘true’ (1) and ‘false/unknown’ (0). The inter-
nal consistency of this knowledge measure was assessed
using Cronbach’ s alpha, which showed a coefficient
of 0.5-0.6.

2. Attitude towards providing care for COVID-19 patients:
this measure included the perception of threats, ben-
efits and barriers to providing care during COVID-19.
This 21-item measure is assessed using a 5-point Likert
scale, scored from ‘strongly disagree’ (1) to ‘strongly
agree’ (5) and ‘not important’ (1) to ‘very important’
(). Bartlett’s test of sphericity and the Kaiser-Mey-
er—Olkin test were used to determine whether the at-
titude data were suitable for exploratory factor anal-
ysis. Therefore, the items were analysed using princi-
pal component factor analysis followed by orthogonal
varimax rotation. The content was constructed using
threats (seven items), benefits (seven items) and bar-
riers to providing care for COVID-19 patients (seven
items). Internal consistency was demonstrated with
Cronbach’s alpha coefficient ranging from 0.89 to
0.96 in the attitude subscale. Two global rating items:
‘overall perceived benefits for providing care during
COVID-19’ and ‘overall perceived barriers for pro-
viding care during COVID-19’ used a 10-point Likert
scale.

3. Willingness: this measure was used to determine the
primary care physician’s willingness (yes or no) to pro-
vide care during the COVID-19 pandemic.

Statistical analysis

Data management and statistical analyses were performed
using SPSS Statistics for Windows V.10.0. Demographic
data and distribution of each variable were described using
frequency distribution. Mean values and SDs were used to
analyse the degree, importance and necessity of ‘knowl-
edge about COVID-19’ and ‘attitude towards providing
care during COVID-19’ variable. The attitude variables in
the model were global ratings of ‘overall perceived bene-
fits for providing care during COVID-19’ and ‘overall
perceived barriers for providing care during COVID-19’.
A univariate comparison including Student’s t-test and
test were carried out to determine differences in the vari-
ables related to willingness or unwillingness to provide
care. Statistical significance was set at p<0.05. Stepwise
logistic regression analysis was carried out to determine

the relative values of the variables in the model where the
willingness to provide care was the dependent variable.
To avoid collineation of the variables, ‘overall perceived
benefits for providing care during COVID-19’ and ‘overall
perceived barriers for providing care during COVID-19’,
the two variables were analysed in two different models,
respectively.

Patient and public involvement

As the research aimed on professional perspectives,
primary care physicians were involved in the develop-
ment and amendment of the questionnaire.

RESULTS

Demographic characteristics

A total of 625 valid questionnaires were returned and
included in the final analysis after removing incomplete
questionnaires by the surveyed physicians, with an effec-
tive response rate of 62.5%.

As shown in table 1, the 625 respondents had a mean
age 0f 56.6+10.6 (mean+SD) years, and most respondents
were male (85.4%). The respondents’ registered prac-
tice was mainly concentrated in large (49.9%) and small
(31.4%) cities. Respondents’ average years of working
experience was 28.4+10.2 years. More than half of respon-
dents participated in the CHCG (56.8%), with an average
duration of 3.5+4.6 years. Some of the respondents
reported having encountered patients with fever (75.8%)
and those with suspected COVID-19 (25.1%) in practice.
Since the COVID-19 outbreak in January 2020, nearly
a quarter of the respondents had ever assisted patients
with suspected COVID-19 with referral (21.6%) or had
ever sought help on the epidemic prevention hotline and
health bureau for advice (22.7%).

The 625 primary care physicians enrolled were divided
into two groups: the ‘willing to provide care’ (n=428,
68.5%) and ‘unwilling to provide care’ (n=197, 31.5%)
groups. Categorical variables in table 2 and continuous
variables in table 3 indicate possible factors related to
the respondents’ willingness to provide care during the
COVID-19 pandemic. Tables 2 and 3 also demonstrated
factors with significant differences by x? test and t-test
from univariate comparison analysis.

The results of further stepwise logistic regression anal-
ysis to determine the relative values of variables asso-
ciated with willingness are shown in table 4. ‘Overall
perceived benefits for providing care during COVID-
19’ and ‘overall perceived barriers for providing care
during COVID-19° were analysed and demonstrated
in two different models to avoid collineation. Factors
including ‘participating in the CHCG’ (p<0.001), ‘knowl-
edge about COVID-19" (p=0.049), ‘major specialties’
(p=0.009), ‘perceived overall benefits to providing care
during COVID-19" (p<0.001), ‘perceived overall barriers
to providing care during COVID-19’ (p<0.001) were inde-
pendent association factors of the ‘willingness to provide
care.” For the suitability of the model, the p value of the
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Table 1 Background characteristics of the primary care

physicians (n=625)

Items Number %
Gender
Male 534 85.4
Female 83 13.3
Missing 8 1.3
Age (years)
Average 56.6+10.6
Education
University 534 85.4
Master 59 9.4
PhD 22 3.5
Others 10 1.6
Religion
Not specified 207 33.1
Folk beliefs 152 24.3
Buddhism 132 21.1
Taoism 24 3.8
Christianity 74 11.8
Catholics 19 3.0
Islam 0 0
Kuan Tao 5 0.8
Others 12 1.9
The importance of religion
Very important 86 13.8
Important 155 24.8
Fair 277 44.3
Not that important 95 15.1
Not important at all 12 1.9
Practice region
Urban 312 49.9
Suburban 196 314
Rural area 115 18.4
Others 2 0.3
Specialty
General practitioner and family 231 37.0
medicine
Internal medicine 71 11.4
Obstetrics and gynaecology 26 4.2
Paediatrics 79 12.6
Otorhinolaryngologist 98 15.7
Surgery (surgery, ophthalmology, 86 13.8
dermatology, medical cosmetology,
orthopaedics)
Others (rehabilitation, neurology, 34 5.4
psychiatry)
Years of service
Average 28.4+10.2
Continued

Table 1 Continued

Items Number %

Participating in the Community Healthcare Group

Yes 355 56.8

No 268 42.9
Manage the following condition since January

Fever patient 474 75.8

Suspected COVID-19 patient 157 25.1

Refer suspected COVID-19 patientto 135 21.6

designated hospitals for further testing

Consult the central or local health 142 22.7

bureau while having difficulty with

referral

None of the above 123 19.7

Hosmer-Lemeshow goodness-of-fit test were 0.847 and
0.960.

DISCUSSION
Effective primary healthcare is important in the battle
against COVID-19, and the willingness of primary care
physicians to provide care during the pandemic is vital.
This study identified influencing factors of willingness
to provide care during COVID-19 pandemic including
‘participating in the CHCG’, ‘physician’s major specialty’,
‘perceived more overall benefits to providing care’,
‘perceived less overall barriers to providing care’ and
‘higher knowledge score on COVID-19’. Efforts directed
at these factors are fundamental for an improved commu-
nity care system in combating the COVID-19 pandemic
worldwide. Furthermore, it is of high priority to
strengthen the capacity of local primary care physicians,
in view of the upcoming resurgence of COVID-19 cases.
Participating in the CHCG was significantly associated
with the willingness of primary care physicians to provide
care during the COVID-19 pandemic. Lessons from
past epidemics informed the important role of primary
healthcare. Strategies such as strengthening the primary
healthcare system and providing coordinated with reli-
able information to the physicians were essential.'® %’
The innovative CHCG comprehensive primary health-
care system model was developed in Taiwan after the
previous SARS outbreak and the disastrous 921 earth-
quake. These conditions created an awareness of the
need to reinforce primary care under the tremendous
public health threats.'®> Under these circumstances, the
physicians can provide services as a team and unite to
perform group work. Taiwanese citizens who are enrolled
as CHCG members for care showed a high level of satis-
faction with their health consultation and received more
preventive care services including influenza vaccination,
which would be important in the prevention of COVID-
19.” Furthermore, the physicians are required to take
regular education courses together, and the mandatory
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Willing Not willing
Variables N (%) N (%)

<

P value

Male 360 (67.5) 173 (32.5)

Education 0.822 0.844

Master 43 (72.9) 16 (27.1)

Others 7 (70.0) 3(30.0)

Not specified 134 (65.0) 72 (35.0)

Buddhism 86 (65.6) 45 (34.4)

Christianity 59 (79.7) 15 (20.3)

Islam 0 (0.0 0 (0.0

Others 9 (75.0) 3 (25.0)

Urban 194 (62.6) 116 (37.4)

Rural area 75 (74.8) 28 (25.2)

Specialty 35.563 <0.001**

Internal medicine 46 (65.7) 24 (34.3)

Paediatrics 61 (78.2) 17 (21.8)

Surgery (including general surgery, ophthalmology, 47 (564.7) 39 (45.3)
dermatology, orthopaedics)

Participating in the Community Healthcare Group 22.838 <0.001**

No 156 (58.2) 112 (41.8)
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Yes 361 (72.3) 138 (27.7)

courses for the physicians in the CHCG include topics on  during the pandemic. The design and successful imple-
infection control. This would provide the physicians with ~ mentation of FPICP and CHCG might be the reasons
confidence and ability to care for patients with COVID-19  why the physicians participating in the CHCG are more

(3]
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Table 3 Univariate analysis (t-test) for comparing the characteristics between those willing (n=428) and those unwilling

(n=197) to provide care

Willing Not willing

Variables Mean (SD) Mean (SD) T P value
Age (years) 56.8 (9.3) 56.2 (9.3) -0.6 0.519
Years of service 28.3 (10.0) 28.5(10.3) 0.2 0.853
Years of participating in the Community Healthcare Group 4.0 (4.6) 2.6 (4.1) -3.6 <0.001t
Knowledge about COVID-19 14.9 (2.1) 14.4 (2.2) -2.9 0.004*
Overall perceived benefits for providing care during COVID-19 6.2 (1.9) 5.6 (2.1) -3.1 0.002*
Overall perceived barriers for providing care during COVID-19 3.8(1.9) 4.4 (2.1) 3.1 0.002*

*P<0.01.
1TP<0.001.

willing to provide care during the COVID-19 pandemic.
The promotion of this type of primary healthcare model
reinforces infection control in the communities and could
be helpful in the prevention of the persistent COVID-19
pandemic.

Physician’s major specialties was an association factor to
the willingness of providing care, and specialties as family
physician or general practitioners had higher willing-
ness to provide care than the specialty of rehabilitation,
neurology and psychiatry. This result might be due to
the familiarity of these practitioners with undetermined
number of conditions compared with those of special-
ists who may be in fear or withdraw when faced with an
uncertain acute illness. The clinical experiences of family
physicians and general practitioners, which include
diagnosing and management of flu-like fever symptoms,
are important in the monitoring of viral illnesses in the
community. Previous studies also revealed the willingness
of general practitioners to provide care during the influ-
enza pandemic when provided with adequate supply of
personal protective equipment, and appropriate educa-
tion and tmining.zl_34 For a sustainable model, the added
on task of patients with COVID-19 without overcrowding
the original medical care facilities, would require the
recruitment of family physicians and general practi-
tioners who are willing to provide care in all healthcare
systems worldwide. Moreover, in future, medical educa-
tion and training need to put more emphasis on the
adequate supply of the health workforce in these special-
ties including those with more experience of managing
acute infectious illnesses.

The finding that physicians who perceived more threat,
more stress and who had lower knowledge scores on
COVID-19 were less willing to provide care during the
pandemic has important implications for policy makers.
Infectious diseases pose threats to frontline healthcare
professionals combating these diseases. A review that
examined the psychological impact on healthcare profes-
sionals facing novel viral outbreaks revealed that staff
in contact with affected patients had greater levels of
both acute and post-traumatic stress in comparison with
controls. Risk factors for psychological distress include

being younger, being more junior, being the parents
of dependent children or having an infected family
member. Longer quarantine, lack of practical support
and stigma also contributed to the distress in this review.”!
To understand the impact of the COVID-19 pandemic on
the mental health status of healthcare professionals, a
Spanish study concluded that anxiety and depression are
the most common symptoms among healthcare profes-
sionals. Insomnia, extreme fatigue, emotional exhaus-
tion and physical symptoms are also often reported.”
Another study in China revealed that among healthcare
professionals, those in the Wuhan area scored signifi-
cantly higher than those outside Wuhan on several items
in the Psychological Stress Questionnaire, including the
thought of being in danger, worrying about self-illness
and family infection, lack of psychological guidance and
poor sleep quality.”® As the results of this study suggest,
it is important for governments, worldwide, to provide
psychological interventions to mitigate the threats and
stress experienced by primary care physicians. Moreover,
training sessions for primary healthcare staff to increase
their level of knowledge about COVID-19 are necessary
to enhance their willingness to provide care to COVID-19
patients.

There are several limitations to this study. First, the
response rate was moderate (62.5%). This response rate
might have been affected by the heavy workload of the
primary care physicians during the COVID-19 pandemic,
as well as the large volume of questionnaires that they
might have received. Nonetheless, the response of the
participants, nationwide, still provides important infor-
mation for the governments and the healthcare system.
Second, the healthcare system infrastructure and the
health insurance reimbursement in Taiwan are unique;
thus, these could limit the application of the results to
other countries. However, the experiences learnt from
this study are paramount for the reform of primary health-
care systems that are confronted both by COVID-19 and
other infectious disease pandemics. Third, differences in
the level of strategies by governments to control the surge
of COVID-19 and vaccinations may also impact the gener-
alisability of the results. Fourth, even though this study is
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(72}
m
o
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Variables 95% CI P value

Participating in the Community Healthcare Group

No 1.000 (ref)

Specialty 0.0091

Internal medicine -0.276 0.307 0.759 0.416 to 1.385 0.369
Paediatrics 0.401 0.328 1.493 0.786 to 2.838 0.221
Surgery (surgery, ophthalmology, -0.333 0.293 0.717 0.404 to 1.271 0.254
dermatology, medical cosmetology,

orthopaedics)

Practice region 0.104

Suburban 0.460 0.216 1.584 1.037 to 2.420 0.033*

Others 0.021 1.506 1.021 0.053 to 19.543 0.989

Hosmer and Lemeshow test 0.847

Participating in the Community Healthcare Group

No 1.000 (ref)

Specialty 0.009t
Internal medicine -0.275 0.307 0.760 0.416 to 1.386 0.370
Paediatrics 0.404 0.328 1.498 0.788 to 2.847 0.218
Surgery (surgery, ophthalmology, -0.329 0.293 0.720 0.406 to 1.277 0.261
dermatology, medical cosmetology,
orthopaedics)

Practice region 0.108

Suburban 0.462 0.216 1.587 1.039 to 2.425 0.033*
Others 0.023 1.508 1.024 0.053 to 19.651 0.988
Continued

~
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Table 4 Continued

Variables B

SE OR

95%Cl P value

Hosmer and Lemeshow test

0.960

*P<0.05.
TP<0.01.
1P<0.001.

§These variables were scores as continuous variables in the model.
B, coefficients; ENT, ear nose and throat; OBBGYN, obstetrics and gynaecology.;

a nationwide survey, the willingness to provide care may
be affected by differences in the cultural backgrounds
and values of physicians towards physicians’ profession-
alism. These findings may require modifications when
applied to other countries. In addition, Cronbach’s
alpha of ‘knowledge about COVID-19’ measure was only
0.5-0.6. However, the questionnaire was designed by five
primary care physicians and two infection specialists with
careful scrutiny of the literature available in the begin-
ning of the epidemic. Because the COVID-19 was started
from an unknown SARS-CoV-2 pathogen, there were still
many pathways, transmission or prevention needed to be
studied.

Enhancing the willingness of primary care physicians
to provide care during the COVID-19 pandemic is essen-
tial in optimising sustainable healthcare. Building a
comprehensive primary care system, such as Taiwan’s
FPICP with CHCG, training of more healthcare profes-
sionals especially family physicians or general practi-
tioners, implementing psychological intervention and
providing educational courses for primary care physi-
cians by the medical associations or the governments
worldwide, would effectively strengthen the community
care workforce. The experiences learnt are informative
globally to build a strong coordinated healthcare system
to combat the persistent and unprecedented COVID-19
pandemic.
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