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Purpose: Antimicrobial resistance (AR) is a global public health problem, improving clinicians’ intention to submit microbiological
pathogenic test (submission intention) can effectively increase the value for rational use antibiotics to curb AR. However, there are
few studies on the factors influencing improvement of the submission intention, especially from the perspective of hospital manage-
ment. This study will fill the gap and provide evidence that can continuously support improvement of antibiotics prescribing
rationally.
Patients and Methods: A cross-sectional survey of clinicians was conducted in all public hospitals in Hubei, China. Dependent
variables were submission intention of non-restricted-use, restricted-use and special-use antibiotics which were measured submission,
not sure submission, no submission. Independent variables were frequency of training and publicity on submission, and hospital with
or without submission performance assessment, guideline, information decision system and laboratory items, including bacterial
culture item, fungal culture item and so on. Clinicians’ demographics were applied as control variables. Multinomial logistic
regression was performed to model independent variables influencing submission intention.
Results: For non-restricted-use antibiotics, guideline (OR = 0.263; 95% CI = [0.188, 0.369]) (OR = 0.526; 95% CI = [0.375, 0.738])
and bacterial culture item (OR = 0.141; 95% CI = [0.074, 0.268]) (OR = 0.520; 95% CI = [0.292, 0.927]) are key factors that
positively affect clinicians’ intention on submission and not sure submission; For restricted-use and special-use antibiotics, training
frequency and bacterial culture item (OR = 0.155; 95% CI = [0.076, 0.315]) (OR = 0.092; 95% CI = [0.036, 0.232]) (OR = 0.106; 95%
CI = [0.046, 0.248]) (OR = 0.027; 95% CI = [0.006, 0.117]) are key factors that positively affect clinicians’ intention on submission
and not sure submission.
Conclusion: This study found that bacterial culture item, guideline, and training frequency are key factors that affect clinicians’
intention on submission and not sure submission, but various factors exist different effects level on different types of antibiotics.
Consequently, a focus should be placed on the construction and implementation of management factors, as well as reformation of
antimicrobial stewardship in hospitals according to the types of antibiotics.
Keywords: pathogenic microbial specimen, submission intention, hospital management, antimicrobial stewardship, effects assessment

Introduction
Antimicrobial resistance (AR), is a major public health issue and has attracted significant attention from various
countries.1 It was estimated that about 25,000 and 23,000 people died as a direct result of AR each year in Europe
and the United States, respectively.2 The Organization for Economic Cooperation and Development (OECD) reported
that AR would contribute to more than 2 million deaths in Europe, North America and Australia by 2050 if effective and
immediate actions were not taken.3 Irrational use of antibiotics is the main reason for AR.4 A recent study showed that
60.98% of COVID-19 patients received empirical antibiotics therapy, ratio was higher in ICU and suggested to increase
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the submission level of microbiological pathogenic test before the use of antibiotics,5–8 in order to reduce the excessive
and unreasonable use of them.

Consistent intensification of antimicrobial stewardship has increased attention on microbiological pathogenic test
around the world.9 Many countries have issued a series of test guidelines. For example, the Centers for Disease Control
(CDC) in the US and Nigeria stressed that clinicians should prescribe antibiotics based on test reports and improve the
level of the submission for the test.10,11 And the level requirements in Guiding Principles of Clinical Application of
antibiotics were clearly defined as the rates of submission for test of pre-use of antibiotics in hospitalized patients not less
than 30% for non-restricted-use antibiotics, not less than 50% for restricted-use antibiotics, and not less than 80% for
special-use antibiotics in China in 2015.12 One of the National Medical Quality and Safety Improvement goals in 2021
was also improving the submission level of the test.13

Many studies have concluded that performance assessment, guideline, information decision system, education,
training, and communication influence the test submission in hospitals. Liu found that performance assessment,
information program, training, feedback and communication could increase the rate of pre-use microbiological speci-
men test of restricted-use and special-use antibiotics from 42.21%, 45.18%, and 74.71% to 53.54%, 55.68%, and
89.70%, respectively.14 One review found that audit and feedback, education, information processing, and guideline
could prompt clinicians to make reasonable prescriptions based on the results of pathogenic test, resulting in shorter
treatment times (1.95 days) for inpatients with resistant bacteria.15 Theory of Reasoned Action and KAP model
indicated that an individual’s actual action is determined by behavioral intention,16,17 based on the fact that clinicians
are the main body of professionals prescribing antibiotics in China, we claimed that factors such as performance
assessment are indirect causes of test levels, while clinicians’ intention to submit microbiological pathogenic test
(submission intention) is the primary cause. Wan intervened the submission intention by Quality Control Circle (QCC)
management method, and found that the submission rate of microbiological pathogenic test before therapeutic use of
antibiotics increased from 13.33% to 27.02% in surgical inpatients.18 Helou RI believed development of an application
(APP) to guide antibiotics could increase clinicians’ awareness of antimicrobial stewardship, thereby improving the
level of test.19

Findings showed that the implementation state of pathogen test submission was still severe according to reviews and
practical evidence above.20 Although relevant guidelines have been issued, some studies have revealed that performance
assessment, guideline, information decision system, education and training are important management factors, and
submission intention has a direct influence on the level of test. Unfortunately, few studies have investigated the
submission intention systematically to explore the influencing factors from the perspective of hospital management,
especially the influence degree of each factor.21 Research on factors influencing submission intention and their degree
can help identify key factors that increase clinicians’ intention to submit for test, leading to the appropriate allocation of
resources for rational use of antibiotics and combating bacterial resistance, so the management factors affecting the
clinicians’ intention to submit for test are worthy issues to research.22

Materials and Methods
Study Design and Participants
A cross-sectional survey was conducted in all public hospitals in Hubei, China. The survey was implemented in
June 2021, 188 (17.94%) hospitals responded, each clinical department in hospitals was required at least 5 clinicians
to fill questionnaire, and a total of 4366 questionnaires were received with an effective response rate of 80.21%. The
questionnaire covered clinicians’ submission intention, hospital management and demographic factors.

As part of the design in the questionnaire, items were compiled according to the 2015 edition of the Guiding
Principles of Clinical Application of antibiotics, and experts were consulted to ensure its reliability and validity.

To prevent missing items and logical errors in the questionnaire, directors from each department checked the
questionnaire prior to returning it.

Further details of research design and data collection are available in the Hubei Provincial Hospital Infection Center
(whcdc.org).
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The Variables and Their Description
In order to improve the submission-level accordance with the requirements of national policies, submission intention was
selected as the dependent variable. They were submission intention of non-restricted-use, restricted-use, and special-use
antibiotics which were measured submission, not sure submission, no submission. Submission, not sure submission, no
submission refer to clinician tend to submit, not sure submit and no submit microbiological pathogenic test before
antibiotics use. Table 2 shows that the submission intention level is different among various types of antibiotics, but the
distribution is similar.

According to the literature and policy requirements, training, publicity and other hospital management factors were
selected as independent variables. They were measured as frequency of training and publicity on submission, and
hospital with or without submission performance assessment, guideline, information decision system and laboratory
items, including bacterial culture item, fungal culture item, procalcitonin test item, interleukin-6 test item and (1,3)-β-
D-glucan test item. Training frequency refers to the number of times per year that hospital educates clinicians on specific
submission operation norms. Publicity frequency refers to the number of times per year that hospital informs clinicians
the importance of submission. Performance assessment refers to hospital with or without performance assessment system
on submission. Guideline refers to hospital with or without laboratory service guidelines of the standard operating
procedures on submission. Information decision system refers to hospital with or without an information processing
scheme to help clinicians decide whether to submit. Laboratory items refer to hospital with or without these laboratory
testing items, including bacterial culture item, fungal culture item and so on. As shown in Table 2, the distribution of
variables in hospital management factors is discrepant at different levels.

Clinicians’ gender, age, clinical working year, department, title were applied as control variables. As shown in Table 1,
clinicians’ average age is 36.56, average clinical working year is 12.01. The proportion of male (66.9%, n = 2342) middle title
(45.5%, n = 1594) orthopedics department (16.1%, n = 565) clinicians is higher.

Table 1 Variables Distribution of Demographic Factors

Variable N (%)/Mean±SD

Age 36.56±7.48

Gender
Male 2342 (66.9)

Female 1160 (33.1)

Department
Respiratory department 403 (11.5)

Urological surgical department 375 (10.7)

ICU 520 (14.8)
Neurology department 480 (13.7)

Endocrinology department 354 (10.1)

Orthopedics department 565 (16.1)
Internal medicine department 221 (6.3)

Surgery department 185 (5.3)

Pediatric department 189 (5.4)
Obstetrics and gynecology department 73 (2.1)

Other department 137 (3.9)
Clinical working year 12.01±8.42

Professional title

Senior professional title 118 (3.4)
Associate senior title 650 (18.6)

Middle title 1594 (45.5)

Junior division title 952 (27.2)
Junior professional title 108 (3.1)

No title 80 (2.3)

Infection and Drug Resistance 2022:15 https://doi.org/10.2147/IDR.S366892

DovePress
3015

Dovepress Wang et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 2 Variables Distribution of Submission Intention
and Hospital Management Factors

Variable N (%)/Mean±SD

Submission intention
Non-restricted-use antibiotics

Yes 2160 (61.7)
Not sure 951 (27.2)

No 391 (11.2)

Restricted-use antibiotics
Yes 3034 (86.6)

Not sure 322 (9.2)
No 146 (4.2)

Special-use antibiotics

Yes 3322 (94.9)
Not sure 94 (2.7)

No 86 (2.5)

Hospital management factors
Training frequency (times per year)

0 173 (4.9)

1 1271 (36.3)
2 1086 (31.0)

3 454 (13.0)

4 at least 518 (14.8)
Publicity frequency (times per year)

0 232 (6.6)

1 1162 (33.2)
2 953 (27.2)

3 411 (11.7)

4 at least 744 (21.2)
Guideline

Yes 2975 (85.0)

No 527 (15.0)
Performance assessment

Yes 2621 (74.8)

No 881 (25.2)
Information decision system

Yes 2959 (84.5)

No 543 (15.5)
Bacterial culture item

Yes 3381 (96.5)

No 121 (3.5)
Fungal culture item

Yes 2738 (78.2)

No 764 (21.8)
Procalcitonin test item

Yes 3291 (94.0)

No 211 (6.0)
Interleukin-6 test item

Yes 1482 (42.3)

No 2020 (57.7)

(Continued)
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Statistics Analysis
Multinomial logistic regression is appropriately applied in this study because dependent variables are disorderly
classification variables. The greatest advantage of using the regression is that separate logistic regression models are
estimated for each indicator variable simultaneously, so mutually exclusive response categories can be analyzed with no
need to overlap reference categories.23,24

In this study, IBM SPSS Statistics 24 was used to complete all the data analysis and processing. The model takes the
form of equation (1), and J = 1 (yes), 2 (not sure), 3 (no), which indicate three disordered multinomial dependent
variables “submission”, “not sure submission” and “no submission”, “J = 3” is the reference. “k” is the number of
dependent variables, 1 ≤ k ≤ 15, Xi is the explanatory variable, i = 1, 2, …,15. The logistic regression model that affects
the odds of clinicians’ submission choice is shown in equation (2), not sure submission choice is shown in equation (3).
There were different types of antibiotics, thus this study ran this model for three times.

ln
pðy ¼ jjX Þ
pðy ¼ J jX Þ

� �

¼ αj þ∑15
i¼1bjiXi

i ¼ 1; 2; . . . k; j ¼ 1; 2; . . . J � 1
(1)

logitPyes ¼ ln
pðy ¼ yesjX Þ
pðy ¼ nojX Þ

� �

¼ αyes þ∑15
i¼1byesiXi (2)

logitPnotsure ¼ ln
pðy ¼ notsurejX Þ
pðy ¼ nojX Þ

� �

¼ αnotsure þ∑15
i¼1bnotsureiXi (3)

Results
Multinomial logistic regression is presented in Table 3. Each of the following columns lists the odds of submission
intention before use: non-restricted-use, restricted-use and special-use antibiotics submission and not sure submission
compared to the basic category of no submission. Statistically significant results (p<0.05) are in boldface.

Non-Restricted-Use Antibiotics
Submission Analysis
The odds of clinicians in hospital without guideline are 73.7% lower to submit test than in hospital with guideline.
Similarly, clinicians in hospital without performance assessment have 53.3% lower odds to submit test. Clinicians in
hospital without bacterial culture item have near 86% lower odds to submit test. However, the odds of clinicians who

Table 2 (Continued).

Variable N (%)/Mean±SD

(1, 3)-β-D-glucan test item
Yes 1397 (39.9)

No 2105 (60.1)

Notes: Training frequency refers to the number of times per year that
hospital educates clinicians on specific submission operation norms.
Publicity frequency refers to the number of times per year that hospital
informs clinicians the importance of submission. Performance assessment
refers to hospital with or without performance assessment system on
submission. Guideline refers to hospital with or without laboratory service
guidelines of the standard operating procedures on submission. Information
decision system refers to hospital with or without an information processing
scheme to help clinicians decide whether to submit. Laboratory items refer
to hospital with or without these laboratory testing items, including bacterial
culture item, fungal culture item and so on.
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Table 3 Results of Multinomial Logistic Regression on Submission Intention

Variables in the Model: the Base is
“No Submission”

Non-Restricted-Use Antibiotics Restricted-Use Antibiotics Special-Use Antibiotics

Submission Not Sure
Submission

Submission Not Sure
Submission

Submission Not Sure
Submission

Guideline: Reference is guideline

No guideline 0.263
(0.188, 0.369)

0.526
(0.375, 0.738)

0.286
(0.174, 0.468)

0.426
(0.244, 0.746)

0.441
(0.209, 0.928)

0.531

(0.205, 1.372)

Performance assessment: Reference is

performance assessment

No performance assessment 0.467
(0.344, 0.634)

0.791

(0.578, 1.083)

0.645

(0.396, 1.051)

1.723
(1.001, 2.966)

1.294

(0.616, 2.715)

1.733

(0.704,4.269)

Bacterial culture item: Reference is

bacterial culture item

No bacterial culture item 0.141
(0.074, 0.268)

0.520
(0.292, 0.927)

0.155
(0.076, 0.315)

0.092
(0.036, 0.232)

0.106
(0.046, 0.248)

0.027
(0.006,0.117)

Information decision system: Reference

is information decision system

No information decision system 1.164

(0.813, 1.665)

1.311

(0.916, 1.877)

0.467
(0.284, 0.766)

0.820

(0.473, 1.422)

0.236
(0.122, 0.460)

0.182

(0.075,0.437)

Procalcitonin test item: Reference is

procalcitonin test item

No procalcitonin test item 0.940

(0.581, 1.521)

0.695

(0.428, 1.129)

0.462
(0.246, 0.866)

0.837

(0.416, 1.681)

0.443
(0.203, 0.966)

0.947

(0.357,2.508)

Training frequency (times per year): 4 at

least is reference

0 0.499

(0.236, 1.058)

0.323
(0.145, 0.721)

0.068
(0.021, 0.218)

0.195
(0.050, 0.759)

0.081
(0.018, 0.365)

0.275

(0.035,2.187)

1 0.720

(0.439, 1.179)

0.772

(0.454, 1.315)

0.155
(0.063, 0.381)

0.313
(0.112, 0.877)

0.649

(0.194, 2.171)

0.734

(0.132,4.084)

2 1.197

(0.722, 1.986)

1.493

(0.869, 2.563)

0.319
(0.125, 0.814)

0.550

(0.189, 1.598)

1.348

(0.374, 4.861)

0.944

(0.157,5.660)

3 2.441
(1.314, 4.534)

2.185
(1.142, 4.180)

0.579

(0.192, 1.752)

0.607

(0.174, 2.119)

2.640

(0.442, 15.770)

1.705

(0.179,16.229)

Publicity frequency

(times per year): 4 at least is reference

0 0.900

(0.476, 1.701)

1.641

(0.847, 3.179)

3.885
(1.556, 9.696)

1.771

(0.601, 5.220)

1.418

(0.359, 5.606)

5.940

(0.831,42.441)

1 1.892
(1.203, 2.975)

2.724
(1.672, 4.438)

3.749
(1.997, 7.040)

3.291
(1.544, 7.016)

1.531

(0.511, 4.589)

6.734
(1.297,34.979)

2 1.456

(0.909, 2.313)

2.176
(1.317, 3.596)

2.310
(1.171, 4.557)

1.911

(0.852, 4.287)

0.753

(0.243, 2.331)

3.534

(0.658,18.973)

3 0.772

(0.454, 1.313)

1.610

(0.927, 2.797)

1.689

(0.704, 4.053)

2.073

(0.766, 5.610)

0.772

(0.191, 3.121)

3.014

(0.447,20.319)

Fungal culture item: Reference is fungal

culture item

No fungal culture item 1.210

(0.861, 1.700)

1.092

(0.770, 1.549)

1.004

(0.573, 1.759)

0.973

(0.528, 1.793)

0.713

(0.340, 1.496)

1.268

(0.534,3.013)

(1, 3)-β-D-glucan test item: Reference is
(1, 3)-β-D-glucan test item
No (1, 3)-β-D-glucan test item 0.842

(0.620, 1.144)

1.388

(1.004, 1.917)

1.818
(1.100, 3.005)

2.447
(1.379, 4.343)

2.186
(1.062, 4.497)

5.013
(1.891,13.292)

Interleukin-6 test item: Reference is

interleukin-6 test item

No interleukin-6 test item 0.953

(0.704, 1.289)

1.201

(0.875, 1.649)

1.088

(0.658, 1.798)

2.086
(1.175, 3.705)

0.776

(0.368, 1.634)

1.163

(0.452,2.990)

Notes: Statistically significant results (p < 0.05) are in boldface.
Abbreviations: AR, antimicrobial resistance; submission intention, clinicians’ intention to submitmicrobiological pathogenic test;OECD,Organization for EconomicCooperation and
Development; CDC, Centers for Disease Control; QCC, quality control circle; APP, application; GLASS, Antimicrobial Resistance and Use; ASP, antimicrobial stewardship program.
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trained 3 times/year in hospital are 2.441 times higher to submit test than 4 or more times/year, and clinicians who
received publicity 1 time/year in hospital are 1.892 times higher to submit test than 4 or more times/year.

Not Sure Submission Analysis
The odds of clinicians in hospital without guideline are 47.4% lower not sure to submit test than in hospital with
guideline. There are 48% lower odds in not sure submitting test in hospital without bacterial culture item than in hospital
with the item. The odds of clinicians not sure to submit for test in hospital with training frequency of 0 times/year are
67.7% lower than that with training frequency of 4 or more times/year, while clinicians’ training frequency of 3 times/
year not sure to submit for test are 2.185 times higher than training frequency of 4 or more times/year. The odds of
clinicians in hospital with publicity frequency of 1 time/year and 2 times/year not sure to submit for test are 2.724 and
2.176 times, respectively, higher than 4 or more times/year.

Restricted-Use Antibiotics
Submission Analysis
In hospital without guideline, clinicians have 71.4% lower submission odds than that with guideline. Clinicians in
hospital without bacteria culture item have 84.5% lower odds of submitting test than that with the item. In hospital
without information decision system, clinicians get 53.3% lower submission odds than that with the system. The odds of
clinicians’ submission intention in hospital without procalcitonin test item are 53.8% lower than in hospital with the item.
In hospital with training frequency of 0 times/year, 1 time/year, and 2 times/year, the odds of clinicians’ submission
intention are 93.2%, 84.5%, and 68.1% lower than that of 4 or more training per year. However, the odds of clinicians’
submission intention in hospital with publicity frequency of 0 times/year, 1 time/year, and 2 times/year are 3.885, 3.749,
and 2.310 times higher than that of 4 or more times/year, respectively. The odds of clinicians are 1.818 times higher to
submit test in hospital with (1, 3)-β-D-glucan test item than in hospital without the item.

Not Sure Submission Analysis
The odds of clinicians in hospital without guideline not sure submitting for test are 57.4% lower than that with guideline.
The odds of clinicians in hospital without performance assessment are 1.723 times higher not sure to submit test than
clinicians in hospital with the assessment. Clinicians in hospital without bacterial culture item have 90.8% lower odds not
sure to submit test than in hospital with the item. The not sure submission odds of clinicians in hospital with 0 times/year
and 1 time/year training frequency are 80.5% and 68.7% lower than 4 times/year, respectively. The not sure submission
odds of clinicians in hospital with 1 time/year publicity frequency are 3.291 times higher than 4 or more times/year. The
odds of clinicians in hospital without (1, 3)-β-D-glucan test item are 2.447 times higher not sure to submit test than that
in hospital with the item, and clinicians in hospital without interleukin-6 test item are 2.086 times higher not sure to
submit test than that in hospital with the item.

Special-Use Antibiotics
Submission Analysis
The clinicians’ submission odds are 55.9% lower in hospital without guideline than in hospital with guideline. Clinicians
in hospital without bacterial culture item have 89.4% lower odds of submitting intention than hospital with the item. The
clinicians’ submission odds in hospital without information decision system are 76.4% lower than that with the system.
The odds of clinicians’ submission intention in hospital without procalcitonin test item are 55.7% lower than in hospital
with the item. The odds of clinicians’ submission intention in hospital with training frequency of 0 times/year are 91.9%
lower than in hospital with training frequency of 4 or more times/year. The odds of clinicians are 2.186 times higher to
submit test in hospital with (1, 3)-β-D-glucan test item than in hospital without the item.

Not Sure Submission Analysis
The odds of clinicians in hospital without bacterial culture item not sure submitting test are 97.3% lower than hospital
with the item. In hospital without information decision system, the odds that clinicians not sure submitting for test are
81.8% lower than in hospital with the system. The odds of clinicians in hospital with 1 time/year publicity frequency
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not sure submitting for test are 6.734 times higher than frequency of 4 or more times/year. The odds of clinicians in
hospital without (1, 3)-β-D-glucan test item are 5.013 times higher not sure to submit test than in hospital with the
item.

Discussion
Main Findings
For non-restricted-use antibiotics, the key to improve the submission intention lies in guideline, whereas restricted-use
and special-use antibiotics lie in training frequency. Bacterial culture item has a significant impact on the improvement of
submission intention of all types of antibiotics. As shown in Table 3, the degree of influence is different, but guideline,
training frequency and bacterial culture item are related to various types of antibiotics submission intention. Meanwhile,
information decision system is related to restricted-use and special-use antibiotics submission intention. The results are
consistent with one-way ANOVA and the findings in similar fields of antimicrobial prescribing by clinicians.25 The
possible reason for the results is the use of non-restricted-use antibiotics is mostly for mild patients, the guideline of
standard operating procedures on submission can generally help clinicians meet the standard level of national policies.
However, restricted-use and special-use antibiotics are mostly used by patients with severe diseases and long hospital
stay, empirically therapy usually be carried out by clinicians,26 thus training and establishment of convenient information
system are needed in hospital to further avoid empirically therapy and improve the submission intention. The discussion
stresses on the following points.

The Effect Degree of Guideline Influencing Submission Intention of Various Antibiotics
Guideline has a significant impact on submission intention. A survey of 340 physicians and microbiologists in 58 middle-
and low-income countries confirmed that guideline was the most effective antimicrobial stewardship intervention method
and was effective in changing clinicians’ antibiotics prescription behavior.27 Hansen MJ found that decision support tools
which provided clinician guideline recommendations had a lower antibiotic prescription rate of 98.7 prescriptions per
1000 patient years while the usual care group was 107.6 during the 12-month intervention period.28 But for different
antibiotics, guideline has different effects. After standardizing hospital guideline, the submission rate of restricted-use
antibiotics soared from 36.97% to 59.23%, special-use antibiotics soared from 73.5% to 93.37%, an increase of 22.26%
and 19.87%, respectively.29 The results showed that guideline had a better effect on improving the submission intention
of restricted-use antibiotics compared to special-use antibiotics, but it is pity that there are no empirical research results
on non-restricted-use antibiotics. Our study reveals that guideline shows the best effect on non-restricted-use antibiotics
submission intention, than restricted-use and special-use antibiotics.

The Effect Degree of Training Frequency Influencing Submission Intention of Various
Antibiotics
Training frequency has a significant impact on submission intention. Training is considered to be one of the most
effective antibiotics stewardship interventions.27 Many countries’ hospital and organization have facilitated antibiotics
education and training, such as implementing early on-the-job training for primary surgeons in Egypt, offering education
and training in villages through Columbia International Medical Research and Training Center.30 In a rural Kenyan
hospital, a checklist of high-quality antibiotics prescription practices resulted in a 40% reduction in average monthly
antibiotics costs and a significant improvement in physician prescriptions.31 But for different antibiotics, training has
diverse effects. A study revealed that after adapting education and training measures, the submission rate of restricted-use
antibiotics was 7.1% higher than that of non-restricted-use antibiotics, showing that restricted-use antibiotics were more
sensitive to training.32 Our study findings are consistent with this conclusion.
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The Effect Degree of Bacterial Culture Item Influencing Submission Intention of
Various Antibiotics
Bacterial culture item has a significant impact on submission intention. Bacterial culture item is the most accurate
standard to diagnose infectious disease.33 The key role of bacterial culture item in guiding clinicians in antimicrobial
prescribing has been reported in a number of literature from around the world.34,35 However, some hospitals did not
carry out bacterial culture item due to long culture time, local poor development and so on.36 One study also
demonstrated that availability of accessibility personnel, test technology and other resources affected the effectiveness
of antimicrobial stewardship.37 Studies have suggested that basic diagnostic test is the primary strategy to ensure
effective implementation of antimicrobial stewardship in middle- and low-income countries.27 Our study results with
hard evidence show the impact of implementing bacterial culture item on the submission intention of various
antibiotics.

The Effect Degree of Information Decision System Influencing Submission Intention of
Various Antibiotics
Information decision system has a significant impact on submission intention. Firstly, Burke believed that antibiotics
misuse was more attributed to inadequate information.38 Secondly, the WHO policy on Global Surveillance System for
Antimicrobial Resistance and Use (GLASS) was launched to support antimicrobial resistance management in 2015.39 In
practice, an antimicrobial stewardship program (ASP) enabled APP was downloaded more than 3000 times and accessed
more than 9000 times in 14 months, most downloaded by hospital clinicians (88%), and it most likely affected the
doctor’s prescription.40 Other valuable opinions were that one goal of using informatics to support clinical decisions was
to prevent unnecessary antibiotics use,41 and clinical computer system can help implement the goal, specifically as an
expert system that can provide patient-specific data and advice in the ward area.42 In addition, management programs
such as computer technology and information system should be strengthened to monitor and track progress and develop
innovative strategies.43 It is worthwhile to note that for different antibiotics, the influence degree of information decision
system is different. After implementing the information processing scheme, prescription rate of restricted-use antibiotics
decreased from 63.65% to 41.76%, special-use antibiotics decreased from 36.98% to 7.92%, 21.89% and 29.06%
dropped in them, respectively, showed that submission intention of special-use antibiotics was more sensitive to
information decision system.44 Our study reveals the same conclusion.

Our research also has some limitations. This study only explores submission intention from the perspective of
hospital management because of poor access to the data. In the future, submission behavior and more other factors such
as patient’s condition, etc., will be measured and used as a reference to reveal the submission intention and behavior,
even include more hospital management factors in order to understand the submission behavior deeply and
systemically.

Conclusion
In this study, multinomial logistic regression was used to model the influencing factors of submission intention before
antibiotics use. The main study findings show that bacterial culture item, guideline, and training frequency are the key
factors that affect submission intention, but various factors exist different effects level on different types of antibiotics.
For non-restricted-use antibiotics, the key to improve submission intention lies in the guideline, for restricted-use and
special-use antibiotics lies in training frequency. Bacterial culture item has a significant impact on the improvement of
submission intention of all types of antibiotics. It is suggested that thoughtful attention must be given to the construction
and implementation of management factors, as well as the reformation of antimicrobial stewardship in hospitals
according to the types of antibiotics.
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