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Introduction

Malignant tumors have become a common disease 
endangering the health of human being. According to 
GLOBOCAN2018, there are approximately 18.08 million 
new cases of malignant tumors and 9.56 million deaths 
worldwide. China accounts for approximately 23.7% and 
30%, respectively (1,2). A majority of cancer treatment 

strategies are based on the removal of tumor mass mainly by 
surgery. chemotherapy and radiotherapy have also made a 
major contribution in inhibiting rapid growth of malignant 
cells. Furthermore, these approaches are often combined to 
enhance therapeutic indices (3). Currently, cancer treatment 
is a highly dynamic field and significant advances are 
being made in the development of novel cancer treatment 
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strategies. In contrast to conventional cancer therapeutics, 
novel approaches such as ligand or receptor-based targeting, 
triggered release, intracellular drug targeting, gene delivery, 
cancer stem cell therapy, cancer immunotherapy, magnetic 
drug targeting and ultrasound-mediated drug delivery, 
have added new modalities for cancer treatment (4-6). The 
ultimate goal of cancer therapy is to optimize the efficacy, 
reduce the systemic toxicity and improve the quality of 
life. Fortunately, survival rates of many types of cancers 
are improving owing to the accessible early detection, 
quality treatment and survivorship care in recent years (7). 
Survivors with tumors have higher requirements for quality 
of life, and the treatment and rehabilitation of patients have 
gradually extended from the hospital to the community and 
family (8). Antitumor agents for the patients with cancer 
discharged, which are known as high-alert drugs or cytotoxic 
drugs, are often administered to immunocompromised 
patients, and as most of these drugs are myelosuppressive 
this may place patients at a high risk of developing severe 
infections (9). In addition, discharged patients with cancer 
are in a treatment gap due to lack of supervision from 
medical staff (10,11), and they barely know the principles 
of safe handling, and dealing with spills, waste disposal 
and patients’ excreta. Thus, the safety risks of antitumor 
agents for patients with cancer who take medication at 
home after discharge cannot be ignored. Unsafe medication 
practices and errors—such as incorrect dosages or infusions, 
unclear instructions use of abbreviations and inappropriate 
prescriptions—are the leading causes of avoidable harm in 
health care around the world. Globally, the cost associated 
with medication errors has been estimated at US$42 billion 
annually, not counting lost wages, productivity, or health 
care costs. This represents almost 1% of global expenditure 
on health (12). As the final gatekeeper of the safety of 
discharged patients with cancer, the pharmacists play an 
important role in the effectiveness and safety of subsequent 
treatment. Therefore, the purpose of this pilot study is to 
investigate the knowledge, attitude and practice (KAP) of 
Chinese hospital pharmacists towards the safety issues of 
antitumor agents for the patients with cancer discharged.

We present the following article in accordance with 
the SURGE reporting checklist (available at http://dx.doi.
org/10.21037/tcr-20-2418).

Methods

Study design

This pilot study was conducted in 31 provinces (cities) 

in China. A method of convenience sampling was used 
for recruitment from March 15, 2019 to May 31, 2019.
Interviewees were pharmacists of tertiary general hospital. 
They received regular inpatient pharmacist training and 
served more patients, and they had a good representation 
of the hospital pharmacist group. Fully consider the 
interviewees' different regions, different professional titles, 
different education levels, different working years and other 
conditions to ensure that there is no artificial bias. 

Questionnaire development

After reviewing the related literature, a self-designed 
questionnaire was developed based on the KAP model and 
International Society of Oncology Pharmacy Practitioners 
(ISOPP) Standards of Practice. It was tested for practicality 
and ease of use on 10hospitalpharmacists working in a 
tertiary general hospital, feedback was collected, and 
adjustments then made. The questionnaire consisted of four 
sections:

Demographic characteristics
Socio-demographic and practice characteristics: gender, 
education level, working status and professional title.

Safety of patients with cancer who take medication at 
home after discharge related knowledge (hereinafter 
referred to as safety-related knowledge)
A safety-related knowledge questionnaire was used to assess 
the level of hospital pharmacists’ perceived knowledge. 
Hospital pharmacists perceived knowledge score was 
assessed by ten questions evaluating: (I) what do you know 
about classification and pharmacology of antitumor drugs; 
(II) what do you know about dosage and application of 
antitumor drugs; (III) what do you know about route of 
administration of antitumor drugs; (IV) what do you know 
about solvent selection and infusion time of antitumor 
drugs; (V) how to cope with missed doses of antitumor 
drugs; (VI) what do you know about interactions between 
antitumor drugs and other drugs; (VII) what do you know 
about possible adverse reactions of antitumor drugs and 
countermeasures; (VIII) what do you know about storage 
and disposal of antitumor drugs; (IX) what do you know 
about the principles of safe handling, and dealing with 
spills and waste disposal; (X) how to search for information 
about antitumor drugs. Each question can be judged from 
Poor (0 point) to Excellent (10 points). The final score was 
calculated by summing the points obtained for all questions. 
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The total possible score of this section was 100 points.

Safety of patients with cancer who take medication 
at home after discharge related attitudes (hereinafter 
referred to as safety-related attitudes)
The following five questionnaire items measured safety-
related attitudes among hospital pharmacists: (I) Do you 
think there is a safety risk for patients with cancer who take 
medication at home after discharge (yes/neutral/no)? (II) 
Do you think it is important to give medication education to 
patients with cancer when discharged (yes/no)? (III) Do you 
think that medication education for patients with cancer at 
discharge can improve their compliance (improved/neutral/
unimproved)? (IV) Do you think that medication education 
for patients with cancer at discharge can improve patient 
safety (improved/neutral/unimproved)? (V) Would you like 
to provide medication education to patients with cancer 
when discharged (willing/neutral/unwilling)?

Safety of patients with cancer who take medication 
at home after discharge related practices (hereinafter 
referred to as safety-related practices)
The following four questionnaire items measured safety-
related attitudes among hospital pharmacists: (I) Do you 
provide medication education to patients with cancer 
who take medication at home after discharge (yes/no)? 
(II) Whether the patients with cancer can contact you for 
medication consultation after discharge (yes/no). (III) Have 
you informed patients with cancer of possible adverse drug 
reactions and the ways to avoid and cope with them (yes/
no)? (IV) Have you informed patients with cancer which 
antitumor drug need special storage (yes/no)?

Procedures

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by Peking Union Medical College Hospital 
Ethical Committee (NO.: S-K1309) and informed consent 
was taken from all the pharmacists. Then the KAP 
questionnaire was transformed into an online version 
using Wen Juan Xing (the earliest and the largest online 
questionnaire survey platform in China) and was able to 
access by participants on the website https://www.wjx.
cn/. The participation was voluntary and a link to the 
online questionnaire was given to hospital pharmacist via 
WeChat two-dimensional code. The second WeChat two-
dimensional code was sent to non-respondents 4 weeks 

after initial distribution and the survey was closed 6 weeks 
after the second invitation. Questionnaires filled in less 
than 1 minute are considered invalid. Participants could 
only submit one survey from their IP address. After the 
online survey respondents submit the questionnaire, the 
logical relationship between the questions and answers, and 
the integrity of the answers are reviewed, and invalid data 
or missing data are excluded. No monetary incentive or 
material award was provided for participation.

Internal validity

In the final questionnaire, the reliability of the safety-related 
knowledge section was evaluated by assessing the internal 
reliability and the Cronbach’s α was 0.866.

Statistical analyses

All data from completed questionnaires were collected 
automatically by the survey platform and downloaded into 
Microsoft Excel 2010 for statistical analysis with IBM SPSS 
23.0 software (SPSS Inc., Chicago, IL, USA). Invalid data 
or missing data were excluded, and all data entries were 
double-checked to prevent errors. T-tests and ANOVA 
were employed to compare differences among continuous 
variables. There was a significant difference at P<0.05, and 
a very significant difference at P<0.01.

Results

Characteristics of hospital pharmacists

At the end of the data collection, 412 pharmacists 
accessed the online survey but only 360 completed it, 52 
questionnaires were excluded because of missing data, 
resulting in a final sample of 360 for analysis (completion 
rate 87.4%). Among the respondents, 94 male pharmacists 
(26.1%) and 266 female pharmacists (73.9%) were 
interviewed. About 62.2% of the participants had completed 
college education; and 35.3% had completed master degree; 
and 2.5% had completed PhD degree. Among them,49.2% 
have served as hospital pharmacists for a decade or more, 
followed by pharmacists with 6–10 years of work experience 
(30.0%). In addition, 42.0% of the participants were 
intermediate pharmacists (shown in Table 1).

Safety-related knowledge

Table 2 presented the average scores of safety-related 
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knowledge of hospital pharmacists based on gender, 
educational level, working status, and professional title. 
The total score of safety-related knowledge was 100 points; 
the mean score of safety-related knowledge was found to 
be 58.69 (SD: 19.04), which was equivalent to 58.7%of the 
total score. The average scores of ten questions were shown 
in Table 2. It was found that the lowest average score was 
in “Interactions between antitumor drugs and other drugs” 
and the highest average score was in “Search method of 
information about antitumor drugs”. Statistically significant 
differences were found in gender, education level and 
working status (shown in Table 2).

Safety-related attitudes

The scores of hospital pharmacist's attitude towards the 
safety of patients with cancer who take medication at 
home after discharge were shown in Table 3. Most hospital 
pharmacists are neutral (57.8%) about the safety risks of 
patients with cancer who take medication at home after 

discharge, while 32.2% of pharmacists clearly believe that 
safety risks exist and their safety-related knowledge scores 
were higher than those who believe that there are no safety 
risks (P<0.01). 

The majority of pharmacists considered it important 
to give medication guidance to patients with cancer when 
they were discharged (95.3%), and they were positive about 
the effect of medication guidance (“the compliance of 
patients”, “the safety of medication “) (74.2% and 76.7% 
respectively). At the same time, their total knowledge scores 
were significantly higher than those of negative pharmacists 
(P<0.01). It is encouraging that 85.3% of pharmacists were 
willing to provide medication guidance to patients with 
cancer discharged from hospitals if conditions permitted.

Safety-related practices 

The survey results of the safety-related practices among 
hospital pharmacists are shown in Table 4. Only 15.6% 
of the participants “never given medication guidance to 
discharged patients with cancer”. The average scores of 
pharmacists who gave medication guidance to discharged 
patients with cancer were higher than those who did not. It 
is worth noting that the availability of hospital pharmacist 
for medication consultation after discharge is generally low 
(55.3%). Most of the participants (91.4%) have sometimes 
taken the initiative to promote safety-related knowledge 
(possible adverse effects and how to avoid and manage it) 
to their patients. The average scores in pharmacists who 
do have taken the initiative to promote safety-related 
knowledge to their patients were higher than those who had 
never (8.6%). However, the safety-related knowledge scores 
of pharmacists who educated patients with cancer about 
the special storage conditions of antitumor drugs were not 
significantly different from those who did not.

The pilot study showed that hospital pharmacists' 
medication education for patients with cancer who take 
medication at home after discharge are mainly oral 
explanations (62.1%) and written forms (27.3%). Other 
safety-related practices for patients with cancer discharged 
include: WeChat drug education platform, electronic 
medicine guidance notes, public welfare talks, etc.

Discussion

The KAP model has been frequently applied in public 
health and health-related behavior changes. For example, to 
ensure safe and effective use of medicines, a KAP study in 

Table 1 The demographic characteristics of hospital pharmacists 
(n=360)

Variables N %

Gender

Male 94 26.1

Female 266 73.9

Education level

Junior college 18 5.0

Regular college 206 57.2

Master’s degree 127 35.3

PhD degree 9 2.5

Working status

Below 5 years 75 20.8

6–10 years 108 30.0

11–20 years 82 22.8

Above 20 years 95 26.4

Professional title

Primary pharmacists 95 26.4

Intermediate pharmacist 151 42.0

Associate chief pharmacist 70 19.4

Chief pharmacist 44 12.2
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Malaysia provide some insights into the hospital pharmacists’ 
KAP regarding medication therapy management (MTM) 
service. This model found that pharmacists had high level of 
knowledge and positive attitudes regarding MTM service and 
majority of them had willingness to become MTM service 
provider (13). Another KAP study showed that pharmacists 

have the overall required knowledge and attitude to play an 
important role in the patients’ counseling towards dental 
care (14). Therefore, pharmacists may become important 
guide who can influence safety of patients discharged from 
hospital.

According to the basic principle of the KAP model, 

Table 3 The average score of each item in safety-related attitudes

Variables n %
Total score of safety-related  

knowledge (mean, SD)
P

1 Yes 116 32.2 67.41±16.27 <0.01

Neutral 208 57.8 57.96±17.20

No 36 10.0 34.89±16.14

2 Yes 343 95.3 59.47±18.87 0.001

No 17 4.7 43.12±15.78

3 Improved 267 74.2 61.86±18.38 0.001

Neutral 88 24.4 51.09±17.30

Unimproved 5 1.4 23.60±8.62

4 Improved 276 76.7 61.27±18.76 0.001

Neutral 81 22.5 51.41±16.73

Unimproved 3 0.8 18.67±4.62

5 Willing 307 85.3 60.83±18.48 0.006

Neutral 49 13.6 48.18±16.76

Unwilling 4 1.1 23.50±11.90

Table 4 The average score of each item in safety-related practices

Variables N (%) Total score of safety-related knowledge (mean, SD) P value

1. Do you provide medication education to patients with cancer who take medication at home after discharge?

Yes 304 (84.4) 59.87±18.91 0.006

No 56 (15.6) 52.30±18.65

2. Whether the patients with cancer can contact you for medication consultation after discharge?

Yes 199 (55.3) 60.55±19.57 0.048

No 161 (44.7) 56.58±18.02

3. Have you informed patients with cancer of possible adverse drug reactions and the ways to avoid and cope with them?

Yes 329 (91.4) 59.65±18.72 0.002

No 31 (8.6) 48.55±19.80

4. Have you informed patients with cancer which antitumor drug need special storage?

Yes 347 (96.4) 58.87±19.07 0.358

No 13 (3.6) 53.92±18.29
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improving  knowledge  wi l l  change  a t t i tudes  and  
behaviors to reduce the human and economic burden 
of diseases (15). This survey showed that the hospital 
pharmacists who participated had limited grasp of safety-
related knowledge and the total score of safety-related 
knowledge among them was 58.7%. A study by O’Leary 
et al. showed that roughly 80–95% of patients with 
breast tumors want to be informed and educated about 
their illness, treatment, and prognosis (16). Accuracy of 
patients’ medication information is important to ensure 
patient safety (17). However, the insufficient knowledge 
of hospital pharmacists on antitumor drugs will affect the 
quality of drug safety information provided to patients 
with cancer, thus adversely affecting the safety of patients 
with cancer who take medication at home after discharge. 
Beside the transmission of patients’ findings from physician 
to physician, the role of delivery of essential information 
to the patients for their safety is underestimated (18,19). 
Fortunately, it was found that hospital pharmacists have 
a positive attitude towards the education of discharged 
patients with cancer and are willing to provide medication 
education to them when conditions permit.

This pilot study also showed that the safety risks of 
patients with cancer who take medication at home after 
discharge had not been regarded by hospital pharmacists 
(shown in Table 3, question 1). In a study by Sendlhofer  
et al., 360 risks were identified in hospital settings. From 
these, 176 risks were scored as strategic and clustered into 
“top risks”, including medication errors, information errors, 
and lack of communication, among others (20). Therefore, 
the risks of patients with cancer who take medication 
at home after discharge needs to be taken seriously. 
In addition，the pilot study also found that hospital 
pharmacists barely support patients with their medicines 
after discharge (shown in Table4, question 2). This finding 
was in agreement with pervious study which reported that 
over a third of patients were unclear about what medicines 
they should be taking after discharge. This could be 
due to a lack of patient counselling, poor understanding 
of  in format ion or  the  pat ient  not  remember ing  
information (21). Thus, attention should be paid to these 
factors to improve the pharmacists’ practices regarding the 
safety issues of patients with cancer who take medication at 
home after discharge.

Previous studies by the authors have shown that there 
are indeed cytotoxic drugs in discharge medications for 
patients with cancer (22,23), but there are few studies 
on how hospital pharmacists can do to effectively reduce 

the safety risks of these patients. To our knowledge, this 
pilot study is the first to explore the knowledge, attitude, 
practice of hospital pharmacists regard patients with cancer 
who take medication at home after discharge, and the 
demographic characteristics of respondents. By this pilot 
study, we found that hospital pharmacists have limited KAP 
on this issue and are not aware of the potential risks. In this 
case, it is necessary to strengthen the medication safety and 
environmental safety of patients with cancer discharged. 
This pilot study also verifies the feasibility of large-scale 
implementation of hospital pharmacist research on the 
safety issues of antitumor agents for the patients discharged 
and lays the foundation for possible further research. 
Research that focused on hospital pharmacists may play an 
important role in safety promotion of discharged patients 
with cancer, medication education, and development of a 
safe and high-quality oncology pharmacy service.

This pilot study has a few methodological limitations, 
including: (I) data obtained through this pilot study did not 
permit us to determine the causality; and (II) the limited 
sample (360 hospital pharmacists). Additionally, because this 
pilot study is a voluntary survey, the results may be skewed 
and do not represent the views of every hospital pharmacist 
in China.

Conclusions

This is  the f irst  known pilot  study conducted to 
comprehensively evaluate the current status of KAP 
among the hospital pharmacists regarding to the safety 
issues of patients with cancer discharged in China. Highly 
attention should be paid to the knowledge of pharmacists, 
the awareness of the safety risks of patients with cancer 
who take medication at home after discharge, and the 
accessibility to consult with pharmacists after discharge in 
order to improve the safety of patients with cancer. There 
is still a long way to go for medication without harm for 
patients. 
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