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Background: On January 8, 2023, a change in the control policy for COVID-19 
was implemented in China, whereby patient self-management of fever typically 
entails the utilization of over-the-counter fever-reducing medications.

Objective: This study aimed to investigate the knowledge, attitudes, and practices 
(KAP) toward over-the-counter (OTC) antipyretics among fever patients.

Methods: This cross-sectional study was conducted between October 2022 and 
February 2023 at author’s hospital in Wuhan, China, among fever patients on OTC 
antipyretics, using a self-administered questionnaire.

Results: A total of 481 valid questionnaires were collected, with the age of 
36.05  ±  12.10  years, including 240 (49.90%) males, and 209 (43.45%) collected 
before policy change. The knowledge, attitudes, precautions for medication 
administration and decision-making practices scores were 6.86  ±  3.30 (possible 
range: 0–12), 16.67  ±  2.46 (possible range: 7–35), 29.98  ±  5.41 (possible range: 
7–35) and 27.87  ±  1.28 (possible range: 8–40), respectively. The multivariable 
logistic regression analysis showed that knowledge (OR  =  0.83, 95%CI: 0.81–
0.92, p  <  0.001) was independently associated with positive attitude. Knowledge 
(OR  =  1.41, 95%CI: 1.28–1.56, p  <  0.001), attitude (OR  =  0.87, 95%CI: 0.79–0.95, 
p  =  0.004), suburban (OR  =  0.45, 95%CI: 0.23–0.88, p  =  0.019) were independently 
associated with proactive precautions for medication administration practices. 
Knowledge (OR  =  1.14, 95%CI: 1.07–1.22, p  <  0.001), attitude (OR  =  0.90, 95%CI: 
0.82–0.98, p  =  0.018), responding after policy change, 2023 (OR  =  1.70, 95%CI: 
1.10–2.63, p  =  0.016) were independently associated with proactive decision 
making practices.

Conclusion: Fever patients had moderate knowledge, negative attitude, proactive 
precautions for medication administration practices, moderate decision-making 
practices. After the policy change, there was a significant increase in knowledge 
regarding medication administration precautions and decision-making.
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Introduction

Antipyretics are commonly used to relieve fever, a common 
symptom of many illnesses (1). Over-the-counter (OTC) antipyretics 
are non-prescription medications, readily available to individuals 
suffering from fever, thus ensuring convenient accessibility. 
Antipyretics are available in various forms, including tablets, capsules, 
liquids, and suppositories, and contain active ingredients such as 
acetaminophen (paracetamol), ibuprofen, and aspirin (2). However, 
the indiscriminate use of OTC antipyretics can have adverse effects 
and mask underlying symptoms, leading to delayed diagnosis and 
treatment (3–5). Therefore, it is important for patients to understand 
the appropriate use and potential risks of OTC antipyretics.

Knowledge, attitudes, and practices (KAP) studies serve as 
essential tools for understanding how populations acquire and process 
information, and how this information shapes their behavior. These 
studies offer valuable insights into public health awareness, policy 
implementation, and the effectiveness of health promotion campaigns 
(6, 7). Numerous KAP studies have uncovered a significant lack of 
knowledge and poor practices about antipyretics usage or fever 
management among health professionals, parents, and caregivers 
worldwide (8–12). According to a recent survey, antipyretic analgesics 
rank at the top of OTC drugs that have been purchased and utilized. 
Among respondents, 58.57% have purchased and used antipyretics 
(13). However, there is a lack of KAP assessments focused on Chinese 
fever patients.

The COVID-19 pandemic has contributed to a growing trend of 
self-medication and increased OTC use of antipyretics, which may 
lead to incorrect dosing and potential drug interactions (14, 15). 
Therefore, it is crucial to understand the KAP of fever patients toward 
OTC antipyretics to ensure the safe and effective use of these 
medications. In light of the reclassification and subsequent removal of 
COVID-19 from quarantine management in China on January 8th, 
2023, this policy change may potentially impact individuals’ attitudes 
and behaviors toward medication use (16, 17). Specifically, if people 
believe that COVID-19 is no longer a serious infectious disease, they 
could be more likely to purchase and use OTC antipyretics to relieve 
symptoms. However, this increase in demand could lead to improper 
usage of OTC antipyretics, such as exceeding recommended dosages 
or mixing different drugs, thereby increasing the risk of adverse effects 
(18). Therefore, analyzing KAP for OTC antipyretics before and after 
this policy change could be an interesting area of study.

This study aimed to examine the KAP of fever patients in China 
regarding OTC antipyretics in light of the policy change.

Methods

Study design and participants

This cross-sectional study was conducted between October 2022 
and February 2023 at author’s hospital in Wuhan, China, and included 
fever patients.The inclusion criteria were: (1) exhibiting a febrile 
condition characterized by a body temperature of 37.5 degrees Celsius; 
(2) autonomous understanding and expression ability; and (3) 
willingness to participate. Exclusion criteria were: (1) age below 18 or 
above 70 years. The study was approved by the Medical Ethics 
Committee of the People’s Hospital of Dongxihu District, Wuhan, 

Hubei, and all participants provided informed consents before 
completing the questionnaire.

We employed a convenience sampling method to select 
participants. We  determined the required sample size using the 

following formula: n Z p p= æ
è
ç

ö
ø
÷ ´ ´ -( )-1 2

2

1
a

d
/ , as previously 

described (19). In this formula, “n” represents the required sample 
size, “α” represents the type I error, which is typically set at 0.05, 
Z1 2-a /  = 1.96, “δ” represents the allowable error, usually set at 0.05, 
and “p” is set at 0.5. Setting “p” at 0.5 maximizes the required sample 
size, ensuring adequate statistical power. The required sample size “n” 
was determined to be 384. Considering the estimated questionnaire 
response rate of 80%, our final plan was to collect 480 
valid questionnaires.

Procedures

According to the Guidelines for Evidence-Based Diagnosis and 
Management of Acute Fever Without a Source in Children Aged 
0–5 Years (20), the Expert Consensus on Diagnosis and Treatment of 
Fever of Unknown Origin (21), the Expert Consensus on Rational Use 
of Antipyretics and Analgesics in Treating Fever in Children (22), the 
Guidelines for Symptomatic Management of Fever in Children, and a 
systematic literature review (23), a four-dimensional questionnaire 
was developed and reviewed by five experts (three in infectious 
diseases and two in pediatrics). The initial version of the questionnaire 
exhibited inaccuracies, primarily within the practice dimension. It 
placed greater emphasis on the accessibility of medicines, rather than 
capturing medication-related decisions made by patients. Following 
expert feedback, the research team incorporated several modifications 
to the questionnaire. Notably, the practice dimension was divided into 
two distinct sections to enhance the evaluation of patient medication 
decisions. The pre-test involved administering 31 copies of the 
questionnaire, and the results showed a high level of internal 
consistency, with a Cronbach’s α coefficient of 0.896, indicating good 
internal consistency.

The final version of the questionnaire included four dimensions: 
(1) Demographic characteristics included gender, age, type of 
residence, education, occupation, marital status, presence of 
children, medical insurance, and included an item to record the 
date of response; (2) Knowledge dimension included 12 questions, 
and scored as 1 for correct answer and 0 for incorrect or unclear 
answer; (3) Attitude dimension, which comprised 7 questions 
measured on a 5-point Likert scale ranging from very positive (5 
points) to very negative (1 point); and (4) Practice dimension, 
which was split into two sub-sections: precautions for medication 
administration (7 questions) measured on a 5-point Likert scale 
ranging from always (5 points) to never (1 point), and decision-
making (8 questions) scored as 5 for correct choices and 0 for 
incorrect choices. A score above 75% of the total score of each 
dimention is considered good, while a score between 50 and 75% is 
considered moderate, and a score below 50% is considered poor, as 
previously described (24).

Five trained research assistants were responsible for guiding the 
participants through the questionnaire completion process. They 
provided verbal instructions and clarified any questions that 
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participants had, but they refrained from influencing the 
participants’ choices. The assistants had received training on how to 
interact with patients and had practiced using the questionnaire in 
a pilot study involving 31 patients. They also explained the study’s 
purpose to the participants and emphasized the importance of their 
participation. To minimize the burden on the participants, the 
questionnaire was designed to be  completed in approximately 
20 min. Health promotion activities, such as educational materials 
and demonstrations on the OTC antipyretics, were conducted after 
the responses were collected to show appreciation for the 
participants’ time and effort. An online questionnaire was created 
using the WeChat-based Wen Juan Xing (WJX) platform1 in China, 
and a quick response (QR) code was generated for data collection 
via WeChat. Patients could easily scan the QR code to access and 
complete the questionnaire using their smartphones. To ensure the 
quality and completeness of the responses, each IP address was 
limited to a single submission, and all questions were made 
mandatory. For patients who were unable to complete the 
questionnaire via mobile phone, a paper version was provided for 
easier completion. After the data collection, the research team 
members checked all submitted questionnaires for completeness, 
internal consistency, and reasonableness. Any missing or 
inconsistent responses were reviewed with the participants to clarify 
their answers.

Statistical analysis

Statistical analysis was performed using Stata 17.0 software (Stata 
Corporation, College Station, TX, USA). Continuous data were 
expressed as mean ± standard deviation (SD) and compared by t-test 
or one-way analysis of variance (ANOVA). The categorical data were 
presented as n (%) and compared by the chi-square test. Multivariable 
logistic regression analyses were employed. A 70% distribution of 
scores for KAP was used as the cut-off values. The distribution of the 
data was used to select the cut-off values because the data distribution 
was too skewed. Covariance tests for multivariate regression variable 
inclusion were conducted using variance inflation factors (VIF) for 
demographic profile variables. All variables in the final model had a 
VIF < 3 and a KAP score. A two-sided p < 0.05 was considered 
statistically significant.

Results

Demographic characteristics

A total of 496 questionnaires were collected. After a thorough 
review of the responses, 3 participants who did not provide 
informed consent and 12 participants who provided incorrect age 
information were excluded, resulting in 481 valid questionnaires 
(96.98%). The patients had the age of 36.05 ± 12.10 years, with 240 
(49.90%) being male, and 209 (43.45%) collected before policy 
change (Table 1).

1 https://www.wjx.cn

Knowledge, attitudes, and practices

The knowledge, attitudes, precautions for medication 
administration and decision-making practices scores were 6.86 ± 3.30 
(possible range: 0–12), 16.67 ± 2.46 (possible range: 7–35), 29.98 ± 5.41 
(possible range: 7–35) and 27.87 ± 1.28 (possible range: 8–40), 
respectively, indicating moderate knowledge, negative attitude, 
proactive precautions for medication administration practices, 
moderate decision-making practices (Table 1). Higher scores observed 
among participants who responded after policy change (p = 0.002 for 
knowledge, p = 0.038 for precautions for medication administration, 
p < 0.001 for decision making), females (p = 0.019 for knowledge), 
urban residents (p = 0.008 for knowledge, p < 0.001 for precautions for 
medication administration), those with higher education (p = 0.039 
for knowledge, p = 0.046 for precautions for medication 
administration, p = 0.013 for decision making), management 
personnel/professional technicians (p < 0.001 for knowledge, p = 0.027 
for decision making), married individuals (p = 0.009 for knowledge, 
p = 0.021 for attitudes), and those with children (p = 0.005 for 
knowledge, p < 0.001 for attitudes; Table 1; Figure 1).

Patients demonstrated varying levels of accurate knowledge 
about antipyretics. The highest correct score was for the 
understanding that antipyretics are recommended for fevers above 
38.5°C, with 369 participants (76.72%) answering correctly. On the 
other hand, the lowest correct score was for the guideline that 
antipyretics should be taken every 6–8 h, at least 6 h apart, and not 
exceeding 3 times daily, with only 23 patients (4.78%) providing the 
correct response. The most positive attitude was toward the desire 
for education from physicians about antipyretics, with 61.33% of 
respondents indicating a very positive attitude and 31.19% 
indicating a positive attitude. The most negative attitude was toward 
physical cooling being preferred over antipyretics, with 7.28% of 
respondents indicating a negative attitude and 0.83% indicating a 
very negative attitude. The participants generally practice well in 
handling and storing medications, such as reading instructions 
carefully and retaining outer packaging (58.63% for always and 
26.61% for often). However, they do not perform as well when it 
comes to making correct decisions about medication usage in 
specific situations, such as avoiding combining acetaminophen with 
ibuprofen for fever reduction in children (45.32% participants 
choose the wrong answer) or using ibuprofen to treat fever in 
children diagnosed with chickenpox (50.73% participants choose 
the wrong answer; Table 2).

Multivariable logistic regression analysis

The multivariable logistic regression analysis showed that 
knowledge (OR = 0.83, 95%CI: 0.81–0.92, p < 0.001) was 
independently associated with positive attitude. Knowledge 
(OR = 1.41, 95%CI: 1.28–1.56, p < 0.001), attitude (OR = 0.87, 95%CI: 
0.79–0.95, p = 0.004), suburban (OR = 0.45, 95%CI: 0.23–0.88, 
p = 0.019) were independently associated with precautions for 
medication administration. Knowledge (OR = 1.14, 95%CI: 1.07–
1.22, p < 0.001), attitude (OR = 0.90, 95%CI: 0.82–0.98, p = 0.018), 
responding after policy change (OR = 1.70, 95%CI: 1.10–2.63, 
p = 0.016) were independently associated with proactive practice 
decision making (Table 3).
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TABLE 1 Baseline characteristics and KAP scores.

Variables N (%) Knowledge score Attitude score Practice score 
(precautions for 

medication 
administration)

Practice score 
(decision making)

Mean  ±  SD p Mean  ±  SD p Mean  ±  SD p Mean  ±  SD p

Total 481 6.86 ± 3.30 16.67 ± 2.46 29.98 ± 5.41 27.87 ± 1.28

Point-in-time 0.002 0.059 0.038 <0.001

Before policy 

change
209 (43.45) 6.33 ± 3.46 16.91 ± 2.51 29.39 ± 5.85 27.61 ± 1.34

After policy 

change
272 (56.55) 7.27 ± 3.12 16.48 ± 2.41 30.42 ± 5.02 28.06 ± 1.19

Gender 0.019 0.333 0.167 0.834

Male 240 (49.90) 6.50 ± 3.69 16.56 ± 2.49 29.63 ± 5.75 27.88 ± 1.30

Female 241 (50.10) 7.21 ± 2.83 16.78 ± 2.43 30.32 ± 5.05 27.85 ± 1.25

Age, year 36.05 ± 12.10

Type of residence 0.008 0.660 < 0.001 0.183

Rural 110 (22.87) 6.25 ± 3.57 16.61 ± 2.53 29.14 ± 5.79 27.67 ± 1.27

Urban 284 (59.04) 7.25 ± 3.10 16.62 ± 2.47 30.73 ± 4.86 27.94 ± 1.30

Suburban 87 (18.09) 6.36 ± 3.45 16.89 ± 2.36 28.56 ± 6.20 27.89 ± 1.21

Education 0.039 0.516 0.046 0.013

Primary School 

and below
20 (4.16) 5.10 ± 4.36 15.95 ± 1.73 27.75 ± 6.52 27.20 ± 1.24

Middle School 68 (14.14) 6.32 ± 3.68 16.60 ± 2.47 28.74 ± 6.41 27.62 ± 1.30

High School/

Technical 

Secondary 

School

110 (22.87) 7.02 ± 3.32 16.48 ± 2.44 30.22 ± 5.07 27.79 ± 1.15

Junior College / 

Undergraduate
260 (54.05) 6.98 ± 3.08 16.80 ± 2.49 30.23 ± 5.22 27.98 ± 1.33

Postgraduate and 

above
23 (4.78) 7.83 ± 3.01 16.83 ± 2.76 31.52 ± 3.96 28.26 ± 0.92

Occupation < 0.001 0.039 0.059 0.027

Management 

personnel/

Professional 

technicians

104 (21.62) 7.92 ± 2.83 16.13 ± 2.43 31.15 ± 4.89 28.08 ± 1.21

Employees 117 (24.32) 6.92 ± 3.12 16.67 ± 2.47 29.85 ± 4.68 27.84 ± 1.46

Service-related 

personnel/

Production and 

transport 

personnel

97 (20.17) 6.14 ± 3.55 16.66 ± 2.46 29.14 ± 6.35 27.56 ± 1.30

Other 163 (33.89) 6.56 ± 3.42 17.02 ± 2.43 29.80 ± 5.54 27.94 ± 1.14

Marital status 0.009 0.021 0.766 0.843

Unmarried 137 (28.48) 6.28 ± 3.43 17.14 ± 2.54 29.72 ± 5.24 27.89 ± 1.29

Married 323 (67.15) 7.17 ± 3.18 16.51 ± 2.41 30.06 ± 5.52 27.85 ± 1.27

Other 21 (4.37) 5.76 ± 3.71 16.05 ± 2.33 30.43 ± 5.09 28.00 ± 1.41

Children brought 

up

0.005 < 0.001 0.495 0.543

(Continued)
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Pearson correlation analysis

The results of Pearson correlation analysis indicated that 
knowledge exhibited a negative correlation with attitudes (r = −0.231, 
p < 0.001). Conversely, knowledge showed positive correlations with 
total practices (r = 0.535, p < 0.001), precautions for medication 
administration (r = 0.523, p < 0.001), and decision making (r = 0.234, 
p < 0.001). Furthermore, attitude displayed negative correlations with 
both total practices (r = −0.183, p < 0.001) and precautions for 
medication administration (r = −0.183, p < 0.001; Table 4).

Discussion

Overall, fever patients displayed moderate levels of knowledge, 
negative attitudes, proactive precautions for medication administration 
practices, and moderate decision-making practices. However, 
subsequent to the policy change, there was a noteworthy enhancement 
in knowledge regarding medication administration precautions and 
decision-making among fever patients.

This study found varying knowledge and attitudes among Chinese 
fever patients on OTC antipyretics usage, with practice frequency 
being relatively high, and highlighted the need for improved education 
and guidance to promote better decision-making. Participants in this 
study scored an average of 57.17% in knowledge, 47.63% in attitudes, 
and 85.66% in practice frequency, while their decision-making 

practice scored 69.68%. This suggests that while practices (decision 
making) was relatively high, there were gaps in knowledge and 
attitudes. Similarly, other studies revealed that parents and 
pediatricians held some misconceptions and incorrect practices in 
fever management, emphasizing the need for targeted educational 
interventions (25–29).

In this study, fever patients demonstrated a good understanding 
of the recommended usage of antipyretics for fevers above 38.5°C, 
common antipyretic medications, and the average onset time for these 
medications to start working, with correctness rates exceeding 70%. 
However, they showed limited knowledge about dosing intervals for 
antipyretics, the specific antipyretics advised for children, and the 
potential risks associated with combining honey and acetaminophen. 
Consistent with our findings of limited knowledge regarding dosing 
intervals for OTC antipyretics, a study conducted from 2012 to 2016, 
which used an internet panel diary to analyze one-week usage of 
acetaminophen medications, showed that 85% of participants were 
aware of the maximum one-time OTC antipyretics dose, while only 
47% knew the minimum interval between doses (30). These findings 
indicate a lack of understanding about the dosing intervals and 
potential risks associated with antipyretic medications. Therefore, it is 
imperative to increase education and awareness about the safe and 
effective use of antipyretic drugs.

This study found that a significant proportion of parents had a 
positive attitude toward receiving education from physicians about 
antipyretics, with 61.33% indicating a very positive attitude and 31.19% 

FIGURE 1

Comparison of KAP scores among patients participating before and after policy change.

Variables N (%) Knowledge score Attitude score Practice score 
(precautions for 

medication 
administration)

Practice score 
(decision making)

Mean  ±  SD p Mean  ±  SD p Mean  ±  SD p Mean  ±  SD p

Yes 323 (67.15) 7.15 ± 3.17 16.41 ± 2.40 30.09 ± 5.54 27.84 ± 1.26

No 158 (32.85) 6.26 ± 3.49 17.20 ± 2.51 29.73 ± 5.15 27.92 ± 1.32

Medical 

insurance

0.143 0.868 0.244 0.529

Yes 464 (96.47) 6.90 ± 3.28 16.66 ± 2.46 30.03 ± 5.34 27.86 ± 1.28

No 17 (3.53) 5.71 ± 3.75 16.76 ± 2.66 28.47 ± 7.05 28.06 ± 1.25

TABLE 1 (Continued)

https://doi.org/10.3389/fpubh.2023.1267171
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhang et al. 10.3389/fpubh.2023.1267171

Frontiers in Public Health 06 frontiersin.org

TABLE 2 Questionnaires.

Knowledge Correct rate n (%)

1. Antipyretics are recommended for fevers above 38.5°C. 369 (76.72)

2. For fevers below 38.5°C, maintaining water and electrolyte balance is sufficient, as antipyretic treatment may affect diagnosis and prognosis. 361 (75.05)

3. Paracetamol, Panadol, and Tylenol all contain the single effective ingredient “acetaminophen.” 266 (55.30)

4. Common antipyretics include ibuprofen, acetaminophen, diclofenac, aspirin, indomethacin, Metamizole Sodium Tablets, and aminopyrine. 344 (71.52)

5. Most antipyretics begin working within 2 h, with an average onset of 1 h after taking the medication. 349 (72.56)

6. Antipyretics should generally be taken every 6–8 h, at a minimum interval of 6 h, and no more than 3 times a day. (Incorrect) 23 (4.78)

7. Ibuprofen is commonly used for children’s fever but is contraindicated in pregnant women. 332 (69.02)

8. Alternating acetaminophen and ibuprofen is more effective for relieving fever symptoms. (Incorrect) 145 (30.15)

9. Aspirin and acetaminophen relieve fever, headache, myalgia, and arthralgia, but may cause platelet and gastrointestinal side effects. 308 (64.03)

10. Acetaminophen and ibuprofen are the only recommended antipyretics for children. 240 (49.90)

11. In China, metamizole sodium tablets are not the first choice for antipyretics. 316 (65.70)

12. Honey can reduce acetaminophen’s effectiveness, increasing adverse reaction risks; they should not be taken together. 246 (51.14)

Attitude Very positive Positive Neutral Negative Very negative

1. The variety and dosage forms of antipyretics in 

clinics are confusing. (N)

198 (41.16) 124 (25.78) 135 (28.07) 16 (3.33) 8 (1.66)

2. Distinguishing between types and names of 

antipyretics is challenging. (N)

195 (40.54) 164 (34.1) 102 (21.21) 12 (2.49) 8 (1.66)

3. Education from physicians about antipyretics is 

desired. (P)

295 (61.33) 150 (31.19) 32 (6.65) 0 (0) 4 (0.83)

4. Physical cooling is preferred over antipyretics. 197 (40.96) 136 (28.27) 109 (22.66) 35 (7.28) 4 (0.83)

5. Concerns exist about antipyretics causing liver and 

kidney damage. (N)

208 (43.24) 170 (35.34) 87 (18.09) 13 (2.7) 3 (0.62)

6. Worries about adverse effects, such as 

gastrointestinal reactions, from antipyretics are 

present. (N)

206 (42.83) 166 (34.51) 95 (19.75) 11 (2.29) 3 (0.62)

7. Vulnerable populations, including the older adult, 

pregnant women, children, and those with drug 

allergies, should be more cautious when choosing 

antipyretics. (P)

331 (68.81) 111 (23.08) 37 (7.69) 0 (0) 2 (0.42)

Practice(precautions for medication 
administration)

Always Often Sometimes Rarely Never

1. Carefully read the instructions before using the 

medicine, and pay close attention to the drug 

specifications. (P)

282 (58.63) 128 (26.61) 56 (11.64) 12 (2.49) 3 (0.62)

2. Be cautious with cold and flu medications 

containing antipyretic ingredients; avoid taking 

multiple doses. (P)

252 (52.39) 111 (23.08) 78 (16.22) 32 (6.65) 8 (1.66)

3. Store the medicine according to the conditions 

specified in the instructions (e.g., in a shaded, sealed, 

and cool location). (P)

272 (56.55) 119 (24.74) 60 (12.47) 23 (4.78) 7 (1.46)

4. Retain the outer packaging while storing the 

medicine. (P)

288 (59.88) 91 (18.92) 68 (14.14) 25 (5.2) 9 (1.87)

5. Minimize contamination during use (e.g., use 

non-disposable, specialized measuring utensils for 

fluids; disinfect and dry utensils before they come 

into contact with medications). (P)

247 (51.35) 111 (23.08) 80 (16.63) 30 (6.24) 13 (2.7)

6. Increase fluid intake during the fever relief process 

to prevent collapse and shock. (P)

277 (57.59) 125 (25.99) 61 (12.68) 10 (2.08) 8 (1.66)

(Continued)
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indicating a positive attitude. Consistent with these findings, a cross-
sectional study in Palestine revealed that physician instruction was the 
most common factor influencing the frequency of medication 
administration for fever management (31). Furthermore, a recent study 
demonstrated that providing medication education on dosing safety for 
liquid acetaminophen and ibuprofen at the time of emergency department 
discharge significantly improved parents’ knowledge of safe dosing. This 
led to a 58% increase in correctly identifying a safe dose for their child 
during the first follow-up call, highlighting the crucial role of education 
in enhancing knowledge and practice regarding antipyretics (32).

In this study, 49.96% of participants strongly preferred and 
28.27% preferred physical cooling methods over antipyretics for 
fever management. Similarly, an Italian study found that a high 
percentage of parents (77.8%) and pediatricians (78.5%) used 
physical techniques such as tepid sponging or cold compresses to 
alleviate fever (25). However, these physical approaches may not 
effectively reduce the child’s temperature and can sometimes lead to 
discomfort (33). In contrast, a study in New Orleans, Louisiana, 
USA, showed that 94.9% of parents preferred medications, primarily 
acetaminophen and ibuprofen, to treat fever, with only a few 
mentioning physical measures (34). The differences in fever 
management preferences among parents can be attributed to various 
factors, including cultural practices, access to healthcare and 
medications, education and awareness, healthcare providers’ 
recommendations, and personal experiences.

Pearson correlation analysis was used to examine the 
relationships between knowledge, attitudes, and practices. The results 
showed that knowledge was positively correlated with practice but 
negatively correlated with attitude. Attitude was negatively correlated 
with practice. The negative correlations could have various 
explanations. As individuals gain more knowledge, they might 
become more critical or skeptical, leading to a decrease in positive 
attitudes. Additionally, a higher attitude level might not always 
translate into better practice (35). Individuals with strong attitudes 
may face barriers or not feel the need to engage in practice frequently. 

Similarly, in a study on fever awareness and management practices 
among parents in urban India, a novel inverse correlation was found 
between knowledge of available pediatric antipyretics and parental 
fever management practices (36). This is plausible since parents with 
limited knowledge are likely to consult doctors for appropriate fever 
management and follow prescribed drugs and schedules. Further 
research or context-specific information would be required to better 
understand the reasons behind these negative correlations.

The results showed that there was a significant increase in 
knowledge and practice scores related to the use of antipyretics after 
policy change. This suggests that participants had a better 
understanding of, and were more likely to apply, proper antipyretic 
usage after that date. Furthermore, we  found that participants 
responding after January 8th had a higher likelihood of better 
decision-making. This may be attributed to various factors, such as 
increased awareness of the appropriate use of antipyretics and 
improved access to healthcare information. Overall, these findings 
suggest that the termination of COVID-19 as a Class A infectious 
disease in China had a positive impact on knowledge, practices, and 
decision-making related to the use of antipyretics, highlighting the 
importance of public health interventions in improving healthcare 
practices during and after pandemics.

This study has several limitations, including a relatively small 
sample size of 481 valid responses and being conducted in a single city, 
which may affect the generalizability of the findings. The use of self-
reported data could introduce recall bias and social desirability bias. 
The impact of cultural factors on antipyretic knowledge, attitudes, and 
practices was not explored. Although the study identified associations 
between demographic and occupational factors and KAP scores, 
causation cannot be  inferred due to its cross-sectional design. 
Furthermore, the factors contributing to the negative correlations 
between knowledge, attitudes, and practices were not investigated. 
Additional research is required to elucidate the reasons for these 
negative correlations and to develop effective interventions to enhance 
antipyretic knowledge, attitudes, and practices.

TABLE 2 (Continued)

Practice(precautions for medication 
administration)

Always Often Sometimes Rarely Never

7. Seek medical attention promptly if symptoms do 

not significantly improve or disappear after 3 days of 

symptomatic treatment. (P)

278 (57.8) 111 (23.08) 61 (12.68) 19 (3.95) 12 (2.49)

Practice(decision making) Correct Wrong

8. Avoid combining acetaminophen with ibuprofen for fever reduction in children. (N) 218 (45.32) 263 (54.68)

9. Routinely administer acetaminophen prophylactically before and after vaccinating children. (N) 274 (56.96) 207 (43.04)

10. Refrain from using aspirin, diclofenac, and ibuprofen during pregnancy or remind pregnant women in the family. (P) 341 (70.89) 140 (29.11)

11. Choose acetaminophen to alleviate fever in individuals with a history of gastric or duodenal ulcers or gastrointestinal bleeding. 

(P)

237 (49.27) 244 (50.73)

12. Use acetaminophen for fever relief and analgesia in cases of cardiovascular disease. (P) 233 (48.44) 248 (51.56)

13. Use ibuprofen to treat fever in children diagnosed with chickenpox. (N) 244 (50.73) 237 (49.27)

14. Decrease the dosage of antipyretics appropriately when administering them to older adult individuals. (P) 373 (77.55) 108 (22.45)

15. Use antipyretics cautiously in patients with liver or kidney dysfunction. (P) 421 (87.53) 60 (12.47)

P represents “positive,” indicating responses ranging from “strongly agree” to “strongly disagree” with a score of 5–1 points. N represents “negative,” indicating responses ranging from “strongly 
agree” to “strongly disagree” with a score of 1–5 points.
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TABLE 3 Multivariate logistic regression analysis.

OR (95% CI) p

Knowledge Point-in-time

Before policy change Ref.

After policy change 1.16 (0.78, 1.73) 0.468

Gender

Male Ref.

Female 0.92 (0.62, 1.37) 0.685

Type of residence

Urban Ref.

Rural 0.79 (0.45, 1.38) 0.401

Suburban 0.83 (0.48, 1.44) 0.507

Education

Junior College/Undergraduate Ref.

Primary School and below 0.98 (0.31, 3.08) 0.969

Middle School 1.16 (0.62, 2.19) 0.641

High School/Technical Secondary School 1.41 (0.86, 2.31) 0.177

Postgraduate and above 1.06 (0.42, 2.69) 0.907

Occupation

Employees Ref.

Management personnel/Professional technicians 1.46 (0.81, 2.64) 0.211

Service-related personnel/Production and transport personnel 0.73 (0.40, 1.36) 0.323

Other 0.88 (0.52, 1.48) 0.620

Attitude K 0.86 (0.81, 0.92) < 0.001

Point-in-time

Before policy change Ref.

After policy change 0.83 (0.56, 1.23) 0.353

Gender

Male Ref.

Female 1.31 (0.88, 1.95) 0.190

Type of residence

Urban Ref.

Rural 0.98 (0.57, 1.67) 0.939

Suburban 0.68 (0.40, 1.18) 0.175

Education

Junior College/Undergraduate Ref.

Primary School and below 0.49 (0.16, 1.51) 0.213

Middle School 0.74 (0.40, 1.36) 0.335

High School/Technical Secondary School 0.75 (0.46, 1.24) 0.265

Postgraduate and above 2.09 (0.79, 5.48) 0.135

Occupation

Employees Ref.

Management personnel/Professional technicians 0.60 (0.32, 1.15) 0.125

Service-related personnel/Production and transport personnel 1.11 (0.61, 2.01) 0.726

Other 1.44 (0.87, 2.40) 0.160

(Continued)
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TABLE 3 (Continued)

OR (95% CI) p

Practice frequency K 1.41 (1.28, 1.56) < 0.001

A 0.87 (0.79, 0.95) 0.004

Point-in-time

Before policy change Ref.

After policy change 0.80 (0.51, 1.25) 0.321

Gender

Male Ref.

Female 0.87 (0.56, 1.36) 0.542

Type of residence

Urban Ref.

Rural 0.81 (0.44, 1.50) 0.497

Suburban 0.45 (0.23, 0.88) 0.019

Education

Junior College/Undergraduate Ref.

Primary School and below 0.95 (0.25, 3.58) 0.945

Middle School 1.14 (0.54, 2.37) 0.735

High School/Technical Secondary School 1.21 (0.69, 2.12) 0.504

Postgraduate and above 0.79 (0.27, 2.30) 0.666

Occupation

Employees Ref.

Management personnel/Professional technicians 1.30 (0.66, 2.56) 0.444

Service-related personnel/Production and transport personnel 1.55 (0.77, 3.11) 0.216

Other 1.68 (0.92, 3.08) 0.094

Practice decision making K 1.14 (1.07, 1.22) < 0.001

A 0.90 (0.82, 0.98) 0.018

Point-in-time

Before policy change Ref.

After policy change 1.70 (1.10, 2.63) 0.016

Gender

Male Ref.

Female 0.86 (0.55, 1.33) 0.497

Type of residence

Urban Ref.

Rural 0.94 (0.53, 1.68) 0.842

Suburban 1.25 (0.68, 2.27) 0.472

Education

Junior College/Undergraduate Ref.

Primary School and below 0.67 (0.22, 2.04) 0.479

Middle School 0.84 (0.44, 1.62) 0.611

High School / Technical Secondary School 0.93 (0.54, 1.59) 0.787

Postgraduate and above 1.41 (0.42, 4.71) 0.581

Occupation

Employees Ref.

Management personnel/Professional technicians 1.46 (0.74, 2.88) 0.281

Service-related personnel/Production and transport personnel 0.78 (0.43, 1.44) 0.433

Other 1.81 (1.03, 3.18) 0.039
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Overall, fever patients demonstrated moderate levels of 
knowledge, negative attitudes, proactive precautions for medication 
administration practices, and moderate decision-making practices. 
However, following the policy change, a significant improvement was 
observed in terms of knowledge pertaining to medication 
administration precautions and decision-making among fever 
patients. Healthcare providers should develop educational 
interventions, particularly for suburban residents, and the policy 
change may influence patients’ knowledge, attitudes, and practices.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

Therefore been performed in accordance with the ethical 
standards laid down in the 1964 Declaration of Helsinki (Revised in 

2013). The study was approved by the Medical Ethics Committee of 
the People’s Hospital of Dongxihu District ([2022] No. 40), Wuhan, 
Hubei, and all participants provided informed consents before 
completing the questionnaire. All methods were carried out in 
accordance with relevant guidelines and regulations. The studies were 
conducted in accordance with the local legislation and institutional 
requirements. The participants provided their written informed 
consent to participate in this study.

Author contributions

YZ: Conceptualization, Formal analysis, Investigation, 
Methodology, Resources, Writing – original draft, Writing – review & 
editing. SL: Investigation, Resources, Writing – original draft, Writing 
– review & editing, Data curation, Supervision, Validation, 
Visualization. TZ: Validation, Writing – original draft, Writing – 
review & editing, Conceptualization, Formal analysis, Funding 
acquisition, Methodology.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Ludwig J, McWhinnie H. Antipyretic drugs in patients with fever and infection: 

literature review. Br J Nurs. (2019) 28:610–8. doi: 10.12968/bjon.2019.28.10.610
 2. Kanabar DJ. A clinical and safety review of paracetamol and ibuprofen in children. 

Inflammopharmacology. (2017) 25:1–9. doi: 10.1007/s10787-016-0302-3
 3. Ishitsuka Y, Kondo Y, Kadowaki D. Toxicological property of acetaminophen: the 

dark side of a safe antipyretic/analgesic drug? Biol Pharm Bull. (2020) 43:195–206. doi: 
10.1248/bpb.b19-00722

 4. Varrassi G, Pergolizzi JV, Dowling P, Paladini A. Ibuprofen safety at the Golden 
anniversary: are all NSAIDs the same? A narrative review. Adv Ther. (2020) 37:61–82. 
doi: 10.1007/s12325-019-01144-9

 5. Schifano F, Chiappini S, Miuli A, Mosca A, Santovito MC, Corkery JM, et al. Focus on 
over-the-counter drugs' misuse: a systematic review on antihistamines, cough medicines, 
and decongestants. Front Psych. (2021) 12:657397. doi: 10.3389/fpsyt.2021.657397

 6. Raina S. Assessment of knowledge, attitude, and practice in health care delivery. N 
Am J Med Sci. (2013) 5:249–50. doi: 10.4103/1947-2714.109226

 7. Goldstein S, MacDonald NE, Guirguis SSAGE Working Group on Vaccine 
Hesitancy. Health communication and vaccine hesitancy. Vaccine. (2015) 33:4212–4. 
doi: 10.1016/j.vaccine.2015.04.042

 8. Kamel F, Magadmi R, AbuOuf NM, Alqahtani FS, Bamousa AA, Alqutub AT, et al. 
Knowledge, attitude, and practice of paracetamol and ibuprofen administration among 
caregivers of the pediatric age group in Jeddah. Cureus. (2021) 13:e12460. doi: 10.7759/
cureus.12460

 9. Hussain SM, Al-Wutayd O, Aldosary AH, Al-Nafeesah A, AlE'ed A, Alyahya MS, 
et al. Knowledge, attitude, and practice in management of childhood fever among saudi 
parents. Glob Pediatr Health. (2020) 7:2333794X2093161. doi: 10.1177/2333794X2 
0931613

TABLE 4 Pearson correlation analysis.

Knowledge Attitude Practice

Total

Knowledge 1

Attitude −0.231 (p < 0.001) 1

Practice 0.535 (p < 0.001)
−0.183 

(p < 0.001)
1

Practice – precautions for medication administration

Knowledge 1

Attitude −0.231 (p < 0.001) 1

Practice 0.523 (p < 0.001)
−0.183 

(p < 0.001)
1

Practice – decision making

Knowledge 1

Attitude −0.231 (p < 0.001) 1

Practice 0.234 (p < 0.001)
−0.061 

(p < 0.186)
1

https://doi.org/10.3389/fpubh.2023.1267171
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.12968/bjon.2019.28.10.610
https://doi.org/10.1007/s10787-016-0302-3
https://doi.org/10.1248/bpb.b19-00722
https://doi.org/10.1007/s12325-019-01144-9
https://doi.org/10.3389/fpsyt.2021.657397
https://doi.org/10.4103/1947-2714.109226
https://doi.org/10.1016/j.vaccine.2015.04.042
https://doi.org/10.7759/cureus.12460
https://doi.org/10.7759/cureus.12460
https://doi.org/10.1177/2333794X20931613
https://doi.org/10.1177/2333794X20931613


Zhang et al. 10.3389/fpubh.2023.1267171

Frontiers in Public Health 11 frontiersin.org

 10. Arica SG, Arica V, Onur H, Gulbayzar S, Dag H, Obut O. Knowledge, attitude and 
response of mothers about fever in their children. Emerg Med J. (2012) 29:e4. doi: 
10.1136/emermed-2011-200352

 11. Castellano VE, Talamona N, Giglio ND, Sabbaj L, Gentile A. Knowledge and 
management of fever in parents of children under 5 years of age at a children's hospital. 
Arch Argent Pediatr. (2020) 118:89–94. doi: 10.5546/aap.2020.eng.89

 12. de Bont EG, Francis NA, Dinant GJ, Cals JW. Parents' knowledge, attitudes, and 
practice in childhood fever: an internet-based survey. Br J Gen Pract. (2014) 64:e10–6. 
doi: 10.3399/bjgp14X676401

 13. Ge P, Li Q, Dong M, Niu Y, Han X, Xiong P, et al. Self-medication in Chinese 
residents and the related factors of whether or not they would take suggestions from 
medical staff as an important consideration during self-medication. Front Public Health. 
(2022) 10:1074559. doi: 10.3389/fpubh.2022.1074559

 14. Ray I, Bardhan M, Hasan MM, Sahito AM, Khan E, Patel S, et al. Over the counter 
drugs and self-medication: a worldwide paranoia and a troublesome situation in India 
during the COVID-19 pandemic. Ann Med Surg (Lond). (2022) 78:103797. doi: 
10.1016/j.amsu.2022.103797

 15. Malik M, Tahir MJ, Jabbar R, Ahmed A, Hussain R. Self-medication during 
Covid-19 pandemic: challenges and opportunities. Drugs Ther Perspect. (2020) 36:565–7. 
doi: 10.1007/s40267-020-00785-z

 16. Russell K, Cahill M, Duderstadt KG. Medical marijuana guidelines for practice: 
health policy implications. J Pediatr Health Care. (2019) 33:722–6. doi: 10.1016/j.
pedhc.2019.07.010

 17. Kennedy-Hendricks A, McGinty EE, Barry CL. Effects of competing narratives on 
public perceptions of opioid pain reliever addiction during pregnancy. J Health Polit 
Policy Law. (2016) 41:873–916. doi: 10.1215/03616878-3632230

 18. Singh S, Kishore D, Singh RK. Potential for further mismanagement of fever 
during COVID-19 pandemic: possible causes and impacts. Front Med (Lausanne). 
(2022) 9:751929. doi: 10.3389/fmed.2022.751929

 19. Thirunavukkarasu A, Al-Hazmi AH, Dar UF, Alruwaili AM, Alsharari SD, Alazmi 
FA, et al. Knowledge, attitude and practice towards bio-medical waste management 
among healthcare workers: a northern Saudi study. PeerJ. (2022) 10:e13773. doi: 
10.7717/peerj.13773

 20. Luo S, Shu M, Wen Y, Ding J, Gong Z, Zhang P, et al. Evidence-based guidelines for the 
diagnosis and management of acute fever of unknown etiology in children aged 0 to 5 years 
in China. Chin J Evid Based Pediatr. (2016) 11:81–96. doi: 10.3969/j.issn.1673-5501

 21. Zhang W, Li T. Diagnosis and treatment of fever expert consensus. Shanghai Med 
J. (2018) 41:385–400.

 22. Expert consensus on rational use of antipyretic and analgesic drugs in symptomatic 
treatment of fever in children. Chin J Appl Clin Pediatr. (2020) 35:161–169. doi: 10.3760/
cma.j.cn101070-20200225-00249

 23. Chiappini E, Bortone B, Galli L, de Martino M. Guidelines for the 
symptomatic management of fever in children: systematic review of the literature 
and quality appraisal with AGREE II. BMJ Open. (2017) 7:e015404. doi: 10.1136/
bmjopen-2016-015404

 24. Ahlgren M, Funk T, Marimo C, Ndiaye C, Alfvén T. Management of noma: 
practice competence and knowledge among healthcare workers in a rural district of 
Zambia. Glob Health Action. (2017) 10:1340253. doi: 10.1080/16549716.2017.1340253

 25. Chiappini E, Parretti A, Becherucci P, Pierattelli M, Bonsignori F, Galli L, et al. 
Parental and medical knowledge and management of fever in Italian pre-school 
children. BMC Pediatr. (2012) 12:97. doi: 10.1186/1471-2431-12-97

 26. Crocetti M, Moghbeli N, Serwint J. Fever phobia revisited: have parental 
misconceptions about fever changed in 20 years? Pediatrics. (2001) 107:1241–6. doi: 
10.1542/peds.107.6.1241

 27. Karwowska A, Nijssen-Jordan C, Johnson D, Davies HD. Parental and health care 
provider understanding of childhood fever: a Canadian perspective. CJEM. (2002) 
4:394–400. doi: 10.1017/S1481803500007892

 28. Poirier MP, Collins EP, McGuire E. Fever phobia: a survey of caregivers of children 
seen in a pediatric emergency department. Clin Pediatr (Phila). (2010) 49:530–4. doi: 
10.1177/0009922809355312

 29. Ravanipour M, Akaberian S, Hatami G. Mothers' perceptions of fever in children. 
J Educ Health Promot. (2014) 3:97. doi: 10.4103/2277-9531.139679

 30. Kelly JP, Battista DR, Shiffman S, Malone MK, Weinstein RB, Kaufman DW. 
Knowledge of dosing directions among current users of acetaminophen-containing 
medications. J Am Pharm Assoc. (2003) 58:492–8. doi: 10.1016/j.japh.2018.06.012

 31. Zyoud SH, Al-Jabi SW, Sweileh WM, Nabulsi MM, Tubaila MF, Awang R, et al. 
Beliefs and practices regarding childhood fever among parents: a cross-sectional study 
from Palestine. BMC Pediatr. (2013) 13:66. doi: 10.1186/1471-2431-13-66

 32. Naureckas Li C, Camargo CA Jr, Faridi M, Espinola JA, Hayes BD, Porter S, et al. 
Medication education for dosing safety: a randomized controlled trial. Ann Emerg Med. 
(2020) 76:637–45. doi: 10.1016/j.annemergmed.2020.07.007

 33. Barbi E, Marzuillo P, Neri E, Naviglio S, Krauss BS. Fever in children: pearls and 
pitfalls. Children (Basel). (2017) 4:81. doi: 10.3390/children4090081

 34. Hiller MG, Caffery MS, Begue RE. A survey about fever knowledge, attitudes, and 
practices among parents. Clin Pediatr (Phila). (2019) 58:677–80. doi: 
10.1177/0009922819834276

 35. Shakhshir M, Alkaiyat A. Healthcare providers' knowledge, attitude, and practice 
on quality of nutrition care in hospitals from a developing country: a multicenter 
experience. J Health Popul Nutr. (2023) 42:15. doi: 10.1186/s41043-023-00355-9

 36. Thota S, Ladiwala N, Sharma PK, Ganguly E. Fever awareness, management 
practices and their correlates among parents of under five children in urban India. Int 
J Contemp Pediatrics. (2018) 5:1368–76. doi: 10.18203/2349-3291.ijcp20182525

https://doi.org/10.3389/fpubh.2023.1267171
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1136/emermed-2011-200352
https://doi.org/10.5546/aap.2020.eng.89
https://doi.org/10.3399/bjgp14X676401
https://doi.org/10.3389/fpubh.2022.1074559
https://doi.org/10.1016/j.amsu.2022.103797
https://doi.org/10.1007/s40267-020-00785-z
https://doi.org/10.1016/j.pedhc.2019.07.010
https://doi.org/10.1016/j.pedhc.2019.07.010
https://doi.org/10.1215/03616878-3632230
https://doi.org/10.3389/fmed.2022.751929
https://doi.org/10.7717/peerj.13773
https://doi.org/10.3969/j.issn.1673-5501
https://doi.org/10.3760/cma.j.cn101070-20200225-00249
https://doi.org/10.3760/cma.j.cn101070-20200225-00249
https://doi.org/10.1136/bmjopen-2016-015404
https://doi.org/10.1136/bmjopen-2016-015404
https://doi.org/10.1080/16549716.2017.1340253
https://doi.org/10.1186/1471-2431-12-97
https://doi.org/10.1542/peds.107.6.1241
https://doi.org/10.1017/S1481803500007892
https://doi.org/10.1177/0009922809355312
https://doi.org/10.4103/2277-9531.139679
https://doi.org/10.1016/j.japh.2018.06.012
https://doi.org/10.1186/1471-2431-13-66
https://doi.org/10.1016/j.annemergmed.2020.07.007
https://doi.org/10.3390/children4090081
https://doi.org/10.1177/0009922819834276
https://doi.org/10.1186/s41043-023-00355-9
https://doi.org/10.18203/2349-3291.ijcp20182525

	Knowledge, attitudes, and practices toward over-the-counter antipyretics among fever patients: a cross-sectional study in the context of a policy change KAP of OTC antipyretics
	Introduction
	Methods
	Study design and participants
	Procedures
	Statistical analysis

	Results
	Demographic characteristics
	Knowledge, attitudes, and practices
	Multivariable logistic regression analysis
	Pearson correlation analysis

	Discussion
	Data availability statement
	Ethics statement
	Author contributions

	 References

