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Purpose: Measures to prevent respiratory infection diseases (RIDs) in hospitals are impor-
tant to protect both patients and physicians. In 2003, an outbreak of severe acute respiratory
syndrome occurred in Inner Mongolia Autonomous Region (IMAR) of China. We aimed to
evaluate competency in RID prevention procedures in terms of hospital performance and
physician behavior.

Patients and Methods: We conducted a cross-sectional study in 10 tertiary general public
hospitals in 3 cities of IMAR. In each hospital, we chose the respiratory and ear—nose—throat
outpatient departments (OPDs) and the emergency department (ED) to invite patients with
symptoms of cough to join the study before they consulted a physician. After their consultation,
we asked the patients to complete a checklist to score the performance of the departments and the
behavior of their physicians in terms of RID prevention practices according to international
professional guidelines.

Results: From 711 respondents, in the domain of hospital performance, display of posters on
directive to wash hands after coughing/sneezing had an average score of 0.452 (range 0-1),
while other cough etiquette items had scores averaging between 0.33 and 0.39. The average
score for air ventilation was 0.66. For physicians’ performance, informing patients the
location of handwashing facilities scored the highest (0.62), while low scores were seen
for offering a mask to coughing patients (0.14) and encouraging coughing patients to
distance themselves from others (0.17). Most RID prevention procedures received low scores
in EDs in both hospital performance and physician behavior domains.

Conclusion: Hospitals in IMAR should improve their performance in RID prevention
procedures, especially in giving information to RID patients through the display of posters.
The practice of physicians in preventing respiratory infection spread was suboptimum. ED
staff and hospital administrators should improve their procedures to prevent the spread of
respiratory infections, especially given the increasing occurrences of global pandemics such
as COVID-19.

Keywords: hospital performance, physician behavior, spread of respiratory infections, real
patients survey

Introduction

Respiratory infectious diseases (RIDs), droplet or airborne transmission, can trigger
nosocomial or healthcare-associated infections in health care, which, although
common, are preventable.' When patients with RIDs come to the gateway of the
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hospital system, the infection can easily spread to other
patients and healthcare workers without notice. Prevention
of RIDs is a vital indicator to improve the quality of
hospital safety.” Hospital safety is one of six domains of
health care quality according to the World Health
Organization.” Thus, exploring the prevention of RIDs
can guide healthcare workers, hospital managers, and pol-
icymakers to improve aspects of the quality of hospital
care.

From guidelines of the World Health Organization,*®

the National Center for Disease Control and Prevention,”®
and elsewhere,”'? the prevention and control of respira-
tory infectious diseases are critical in disease control.
Prompt, competent, and economically efficient prevention
measures include the provision of handwashing facilities
and offering masks or tissues to patients who have a cough
and asking them to keep a distance from other patients.
From those guidelines, to alert the patients to notify staff
and to adopt respiratory hygiene procedures within the
hospital vicinity is an essential recommendation.

Following the severe acute respiratory syndrome (SARS)
outbreak in 2002, China was the first country where the
mutated virus spread across the world. In January 2020, an
outbreak of coronavirus in China alarmed the world that
RIDs prevention is an important global concern.

There are laws and policies about respiratory infection
prevention aiming to improve safety in hospitals in differ-
ent countries, including China.''™* In Inner Mongolia
Autonomous Region of China (IMAR), where the preva-
lence of tuberculosis is the third highest in all provinces of
China and the prevalence of tuberculosis among healthcare

h,14’15 there is still no evidence or

workers is also hig
documentation of in-hospital spread of RIDs and the effec-
tiveness of prevention measures. Hospitals need effective
means to mitigate outbreaks and control them, especially
at outpatient departments (OPDs), and emergency depart-
ments (EDs), the main gateways to hospitals.

There are two sets of safety protocols to be implemen-
ted at hospital entrances. Hospitals must warn patients, via
the display of posters, that they are capable of spreading
their infections to the others and advise them how to
reduce the spread. Hospital personnel should engage in
respiratory triage and promptly apply respiratory preven-
tion and control procedures.”*'® When hospital personnel
encounter a symptomatic patient, they should take the
patient’s history and decide on respiratory prevention mea-

sures, including isolation.

The exit poll method, initially used for political elec-
tions, can be modified to monitor the performance of the
health services by obtaining experiences and opinions
from symptomatic patients. Trained interviewers can be
used to debrief patients who have just received the service
using a simple questionnaire asking their experience on the
service in terms of hospital and physicians’ performance
on the respiratory infection prevention methods. A survey
can be self-administered by the patients themselves or
receive assistance from trained interviewers.

This study was conducted in IMAR, northern China.
The objective is to evaluate hospitals’ performance in
respiratory disease control and physicians’ behaviors on
RID prevention. A secondary objective is to compare
results in three settings where patients with respiratory
symptoms, such as coughing, usually seek care: the
respiratory and ENT OPD and the emergency department.

Patients and Methods

We conducted a cross-sectional study from January to
March 2018 in 10 tertiary general public hospitals in 3
cities of Inner Mongolia, China. In each city, the duration
of the survey was approximately 10 days. The ten hospi-
tals included three in Hohhot, five in Baotou, and two in
Ordos. In each hospital, we chose outpatient clinics of the
respiratory and ENT departments and the ED. We visited
the hospital directors and managers to obtain informed
consent from the hospitals. In each visit, patients with
cough agreed to answers our questionnaires, they were
provided informed consent as well as the checklists.

Exit Poll Procedure

At the study settings, we approached patients who had
symptoms of cough and, after explaining the study, asked
them to join the study. Those who agreed were asked to
consult the doctor and, after completion, return to the
researcher and complete a checklist. We recruited 23
trained undergraduates as interviewers to assist the
patients in completing the checklist. To reduce the
Hawthorne effect of healthcare workers being observed
by the research team, we conducted the survey at least
two months after obtaining informed consent from each
hospital.

Study Setting

The 10 tertiary hospitals selected represented institutes
offering high-quality healthcare. Two of the hospitals in
Hohhot were provincial-level hospitals, one of which was
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an affiliated hospital of Inner Mongolia Medical
University. The third one was a prefecture-level hospital.
Of the 5 hospitals in Baotou, two were teaching hospitals
of Inner Mongolia Medical University, 2 were affiliated
hospitals of Baotou Medical College, and 1 was a teaching
hospital of Baotou Medical College. Of the 2 hospitals in
Ordos, 1 was a prefecture-level hospital and the other was
a county-level hospital.

We chose outpatient clinics of the respiratory and ENT
departments and the emergency department because
patients with RID symptoms usually present to these

places.

Checklist Development

We designed the framework of the checklist based on the
guideline of the US Center for Disease Control for out-
patient settings. We added into the theme the guidelines on
respiratory infection prevention and control from the
World Health Organization and the Chinese Ministry of
Health and the professional standard.

There were two domains in the checklist: (1) hospital
performance: at the entrance to each department, signs or
posters displaying respiratory infection prevention; and
whether the examination room and waiting area are
located in an open-air environment and/or has proper
ventilation, and (2) the physicians’ behavior on respiratory
infection prevention.

There were 5 items under the hospital performance
domain. The first 4 items concern the hospital’s display
of posters providing relevant information to patients on (1)
awareness of RID symptoms, (2) covering mouths/noses
when coughing/sneezing, (3) use and disposal of tissues,
and (4) wash hands after coughing/sneezing. The 5th item
concerns whether the examination room is located in an
open-air environment and/or has proper ventilation.

The physicians’ behavior and responses during the
patient consultation consisted of 5 items. These included
2 items about management of respiratory secretions: (1)
providing tissues and informing patients the location of
receptacles for the disposal of used tissues, and (2) inform-
ing patients the location of hand-washing facilities, and 3
items about RID prevention: (3) offering a mask to cough-
ing patients without the patient’s request, (4) giving
a mask on request, (5) encouraging coughing patients to
distance themselves from others.

All 10 items in the 2 domains were rated as yes, no, or
do not know. Patients answered “yes” when they observed
or noticed the presence of the posters or signage in the

department or the physicians’ behaved as described in the
checklist. Patients answered “no” when they did not
observe or receive the advice, and “do not know” option
allowed patients to be uncertain whether or not the item
was present or done. Patients filled in the checklist after

they completed consulting the doctors.

Statistical Analysis

The data format was nested and multilevel as physicians in
each clinic were observed more than once by different
patients. The physician code was one of the items in the
questionnaire to link the records of the same physician in
the analysis. The patients’ perceptions of physicians and
hospital items were grouped into “yes”, indicating that the
action was perceived by the patients, “no”, indicating that
the action was not observed, and “do not know”, indicat-
ing that although the patient did not observe the action, he/
she was not confident to state that it did or did not happen.
A linear mixed-effects model was fit to determine the
department effect on each item of the hospital performance
domain after adjusting for city and where the hospital was
treated as the random effect. The respiratory OPD was
treated as the reference group for comparative purposes.
For the 5 items on the checklist, we scored 1 if, according
to the patients, the hospital’s performance matched what
was described in the checklist, otherwise 0. The average
score for each department was calculated. Similar linear
mixed-effects models were fitted to the items in the phy-
sician behavior domain.

We checked content validity and Cronbach’s alpha
coefficient to evaluate the relevance and internal consis-
tency of the checklist. For the hospital performance,
Cronbach’s alpha was 0.81, and for physicians’ perfor-
mance, Cronbach’s alpha was 0.65.

Results

A total of 711 (98%) out of 725 patients agreed to parti-
cipate in this study, including 347 males and 364 females.
Participants had an average (standard deviation) age of
45.4 (16.4) years. About half of the patients finished high
school/vocational school or junior college and above
(Table 1). The majority had a cough lasting less than two
weeks and had no fever. From 610 checklists returned with
a physician identification code, a total of 96 physicians, 32
males, and 64 females, were identified. Among these, 43
worked in a respiratory OPD, 40 in an ENT OPD, and 13
in ED. Twenty-one physicians worked in Hohhot, 61 in
Baotou, and 14 in Ordos.
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Table | Frequency and Percentage of Demographic Characteristics
of Study Patients

Variable Number | Percentage
Gender
Male 347 48.8
Female 364 51.2
Education
None 90 12.7
Primary 131 18.4
Junior high school 131 18.4
High school/vocational school 167 23.5
Junior college and above 192 27.0
Duration of cough (weeks)
<2 397 55.8
22 314 44.2
Fever
Yes 246 34.6
No 465 65.4
Traveling to other places before cough
symptom
Yes 96 13.5
No 615 86.5
City
Hohhot 145 204
Baotou 394 554
Ordos 172 242
Department
Respiratory outpatients 571 80.3
Ear—nose—throat outpatients 110 15.5
Emergency 30 42

In the domain of hospital performance, display of signs
or posters on directives to wash hands after coughing/
sneezing (H4) had the highest average score of 0.45
(Table 2). Display of signs to raise awareness of RID
and other cough etiquette (HI-H3) had average scores
ranging from 0.33 to 0.39. In terms of air ventilation, the
patients gave an average score of 0.66. For physicians, the
average score for informing patients the location of recep-
tacles for disposal of used tissues was 0.31 while for
informing the location of hand-washing facilities was
0.62. Offering a mask to a coughing patient had an average
score of 0.14, while the average score was 0.48 if the
patient requested one. Physicians received an average
score of 0.17 for encouraging coughing patients to dis-
tance themselves from others.

Table 3 shows the results of the multivariate linear
mixed-effect model for items in the hospital performance

domain. We observed consistently significantly lower
average performance scores for the emergency department
compared to the respiratory OPD. However, the average
performance scores between the respiratory and ENT
OPDs were not statistically different in any item.

Table 4 shows the results of the multivariate linear
mixed-effect model for items in the physician behavior
domain. Overall, physicians from ENT OPD had signifi-
cantly higher behavior scores than those from respiratory
OPD. The practice of providing tissues and informing
patients about the location of facilities for the disposal of
used tissues (P1) and hand-washing (P2) was not signifi-
cantly different among the three departments. ED physicians
offering a mask without the patient’s request (P3) had sig-
nificantly lower scores compared to those in the respiratory
OPD. Scores on providing patients with a mask on request
(P4) for physicians in ENT OPD were higher than those in
the respiratory OPD. Scores on asking cough patients to
distance themselves from other patients (P5) among ENT
physicians were significantly higher than respiratory physi-
cians but significantly lower than physicians working in ED.

Figure 1 shows the relationship between average hos-
pital performance and physician behavior scores stratified
by city separately for the 3 departments. In respiratory
OPDs (Figure 1C) there was a positive correlation between
the two domains for all cities. That is, as physicians scored
higher so did the department’s performance. A similar
relationship was seen for ENT OPD and Emergency
departments, except for ENT OPD in Hohhot where
a negative correlation was seen. In general, ED physicians’
scores were lower than the two OPDs.

Discussion

This survey of 10 hospitals in three cities of Inner
Mongolia evaluated health safety domains in hospital per-
formance and physician behavior concerning respiratory
disease prevention. We found that most of the departments
scored well in the display of posters of directive to wash
hands. However, scores for posters explaining how
patients should manage their symptoms were low.
Signage and posters are simple communication methods
for hospitals to inform patients how to behave within
a hospital. The World Health Organization recommends
the use of visual warnings to protect patients.*”*!” One
study also advised posting visual alerts in appropriate
languages at the entrance of healthcare facilities.'®
Though the visual media do not assure the proper practice
of visiting patients, within a hospital environment, they
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Table 2 Mean Scores and 95% Confidence Intervals for Items in the Respiratory Prevention and Control Checklist
Domains and Items Yes (%) No (%) Do Not No + Do Mean | Lower Upper
Know (%) [ Not Score | Limit Limit
Know (%) (95%) (95%)

Hospital performance
HI. Awareness of RID symptoms 233 (32.8) | 417 (58.6) | 61 (8.6) 338 (67.2) | 0.328 0.293 0.362
H2. Directive to cover mouths/noses when coughing/ 280 (39.4) | 400 (56.2) | 31 (44) 431 (60.6) | 0.394 0.358 0.430
sneezing
H3. Directive to use and dispose of tissues 232 (32.6) | 431 (60.6) | 48 (6.8) 479 (67.4) | 0.326 0.292 0.361
H4. Directive to wash hands after coughing/sneezing 321 (45.1) | 359 (50.5) | 31 (4.4) 390 (54.9) | 0.452 0.415 0.488
H5. Whether the examination room and waiting area 466 (65.5) | 155 (21.8) | 90 (12.7) 245 (34.5) | 0.655 0.620 0.690
are located in an open-air environment, and/or has
proper ventilation

Physician behavior
Pl. Provides tissues and informs patients the location of | 221 (31.1) | 401 (56.4) | 89 (12.5) 490 (68.9) | 0311 0.277 0.345
receptacles for disposal of used tissues
P2. Informs the patient about the location of 439 (61.7) | 226 (31.8) | 46 (6.5) 272 (383) | 0.617 0.582 0.653
handwashing facilities
P3. Offers a mask to coughing patients without the 102 (14.3) | 509 (71.6) | 100 (14.1) | 609 (85.7) | 0.144 0.118 0.169
patient’s request
P4. Gives a mask on request (only if P3=no + do not know) | 198 (32.5) | 346 (56.8) | 65 (10.7) | 411 (67.5) | 0.480 0.459 0.516
P5. Encourages coughing patients to distance themselves | 124 (17.4) | 501 (70.5) | 86 (12.1) 587 (82.6) | 0.174 0.146 0.202
from others

have a strong influence on the patients as they should
follow the hospital rules and regulations.

OPDs and EDs are the first point of contact to
a hospital for patients who come with symptoms of
a disease, including RIDs and immuno-compromised con-
ditions susceptible to nosocomial infections. The barrier to
disease spreading must be strong enough to prevent the
spread. Our findings indicate that physicians employed in
the 3 study departments of our study hospitals fail to
communicate with patients on RID prevention, especially
offering masks to coughing patients and encouraging them
to distance themselves from others, thus making them the
primary source of disease transmission. Tuberculosis con-
trol programs and protocols to prevent newly emerging
respiratory diseases such as influenza focus on the hospital
gateways such as OPDs and EDs.'®!”

The level of advice given by physicians to patients to
manage their symptoms was insufficient. If an infectious
disease outbreak should occur, these hospitals could not
prevent the outbreak and could be a source for further
disease spread to surrounding areas. It is conceivable that
low-cost and straightforward interventions would be useful
for reducing the transmission of epidemic respiratory dis-
eases. Offering a mask to coughing patients helps prevent
the spread of respiratory infectious diseases. Long-term

implementation of some routine measures is challenging
without the threat of an epidemic in a hospital.>°

In the SARS outbreak in 2003, Inner Mongolia was one
of the provinces in China where the World Health
Organization declared a disastrous area. Hospital personnel
were alerted by a case study which modelled the propagation
of SARS infection.?! When the outbreak had a long inter-
mission, and some other diseases intervened, health person-
nel might have less concern about cough symptoms and the
protocols to prevent the spread of RID infection.

We observed a significantly weaker performance of the
emergency department than the two OPDs in the models of
hospital performance (Table 3) and physician behavior
(Table 4). The scores between the respiratory and ENT
OPDs were not statistically different in almost all items.
The fact that physicians in the Emergency department do
not effectively manage cough patients suggests they may be
overwhelmed by patients or give more priority to more
critically ill patients. This workload may weaken the barrier
of respiratory infectious disease prevention of nosocomial
infection in hospitals. In our study, the number of patients
with cough in EDs was lower than in the other departments.
The percentage of patients with cough in EDs differs from
country to country according to the hospital system
designed to fit the population culture and health system of
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Table 3 Differences in Average Scores Between Respiratory OPD and the Other 2 Departments for the 5 Items

in the Hospital Performance Domain

Item Department® Estimate ClI (95%) P-value
Five-item average ENT 0.007 —0.052, 0.061 0.873
Emergency —0.221 —0.329, -0.123 <0.001
HI ENT —0.029 —0.106, 0.047 0.448
Emergency —0.237 —0.377, —0.097 0.001
H2 ENT 0.0l —0.070, 0.091 0.802
Emergency —0.231 —0.380, —0.084 0.002
H3 ENT 0.044 —0.033, 0.121 0.267
Emergency —0.206 —0.346, —0.066 0.004
H4 ENT 0.001 —0.081, 0.084 0.968
Emergency 0.007 —0.052, 0.061 0.873
H5 ENT —0.221 —0.329, —0.123 <0.001
Emergency —0.029 —0.106, 0.047 0.448

Notes: TRespiratory OPD is the reference group; Cl: confidence interval; HI. Awareness of RID symptoms; H2. Directive to cover mouths/noses
when coughing/sneezing; H3. Directive to use and dispose of tissues; H4. Directive to wash hands after coughing/sneezing; H5. Whether the

examination room is located in an open-air environment, and/or has proper ventilation.

Table 4 Differences in Average Scores Between Respiratory OPD and the Other 2 Departments for the 5 Items

in the Physician Behavior Domain

Item Department® Estimate 95% CI P-value
Five-item average ENT 0.054 0.024, 0.113 0.002
Emergency —0.100 —0.152, 0.011 0.089
Pl ENT 0.053 —0.034, 0.141 0.229
Emergency 0.064 —0.097, 0.224 0.436
P2 ENT 0.007 —0.077, 0.092 0.861
Emergency 0.044 —0.112, 0.200 0.581
P3 ENT 0.063 —0.001, 0.128 0.055
Emergency —0.203 —0.321, —0.083 <0.001
P4 ENT 0.102 0.033, 0.177 0.004
Emergency 0.030 —0.101, 0.162 0.650
P5 ENT 0.112 0.042, 0.185 0.002
Emergency —0.261 —0.391, —0.129 <0.001

Notes: TReference group = Respiratory OPD; Cl: confidence interval; PI. Provides tissues and informs patients the location of receptacles for
disposal of used tissues; P2. Informs the patient the location of hand-washing facilities; P3. Offers a mask to coughing patients without the patient’s
request; P4. Gives a mask on request (only if P3=no + do not know); P5. Encourages coughing patients to distance themselves from others.

the country. Emergency departments should conduct the
RID prevention into routine patient safety management,*
and the weak point must be managed successfully to avoid
leakage of RIDs into the hospital.

Due to the nature of this study that it was a multi-
hospital which represented populations and hospitals in the
middle area of Inner Mongolia and the numerosity of the
exit poll samples, the results could be inferred to the whole

areas of IMAR. In general, there was a positive correlation
between the performance of hospitals and physicians,
except in Hohhot in which the healthcare worker’s scores
were negatively associated with the hospital scores. The
reasons for this are not clear. It could be a random negative
correlation occurring once in many measurements. There
was no effect of city on both hospitals’ performance and
physicians’ behavior scores (result not shown).
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Limitations

Since we purposively selected 10 tertiary public general
hospitals in 3 cities, our results may not represent all
tertiary public general hospitals in Inner Mongolia. For
convenience, we chose only two outpatient departments
and the emergency department as our study settings. We
did not include pediatric or dental OPDs which have
a high risk of respiratory infection.”>** Although we
instructed the patients to record the behaviors of physi-
cians and the performance of the hospitals, it was possible
that their observations did not reflect the actual situation.
Such the difference between the poll results and the real
situation depends on sampling populations and the change
in patients’ perception over time. We might have observed
a strong difference in the results if we could have con-
ducted another study after the COVID-19 pandemic. The
sample size of the emergency department, especially in
Hohhot and Ordos, was too small to show the real situa-
tion of hospital performance and physicians’ behavior;
however, subset analysis of emergency departments was
not our main objective. Finally, this study only focused on
physicians’ behavior, not of other healthcare workers.

Conclusion

The hospitals providing appropriate ventilation facilities
were satisfactory. However, the practice of physicians
providing a mask to coughing patients was unsatisfactory.
Although the physicians’ behavior improved after the
patients’ requested a mask, the quality of preventing the
spread of respiratory infection is considered suboptimum.
Emergency departments were the worst offenders among

the hospital gateways for incoming infectious agents.
Physicians’ behavior to prevent RID transmission by
coughing or sneezing patients must be a routine practice,
especially given the increasing occurrences of global pan-
demics such as SARS, MERS, and COVID-19.
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