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ABSTRACT

Objective: To evaluate the knowledge, attitudes, and practices (KAP) 

on chikungunya disease among healthcare workers in Ho Chi Minh 

City, Vietnam.

Methods: A cross-sectional study was conducted from September 

to December 2025 at two hospitals in Ho Chi Minh City using 

convenience sampling. Data were collected through face-to-

face interviews using a structured questionnaire covering socio-

demographic factors and KAP on chikungunya prevention based on 

the Health Belief Model (HBM). Knowledge scores were classified 

as “good knowledge” (≥9/13) or “poor knowledge” (<9/13). Logistic 

regression was used to identify factors associated with preventive 

practices.

Results: A total of 481 of 531 healthcare workers enrolled in 

the study were included in the final analysis. The rates of good 

knowledge, positive attitudes, and sufficient practices were 

70.89%, 62.37%, and 71.93%, respectively. The primary sources 

of information on the disease were books, newspapers, or social 

media. While general knowledge was high, gaps were noted in 

clinical recognition and diagnostic awareness. Multivariate analysis 

revealed that sufficient practices were significantly associated with 

having previously heard of the disease (aOR 0.31; 95% CI 0.14-

0.70, P=0.005) and positive attitudes (aOR 4.21; 95% CI 2.65-6.68, 

P<0.001).

Conclusions: Despite moderate overall KAP levels, important gaps 

remain, particularly in clinical knowledge and risk perception of 

chikungunya. 

KEYWORDS: Chikungunya; Knowledge; Attitudes; Practices; 

Healthcare workers

1. Introduction

  Chikungunya (CHIK) is an acute febrile illness caused by an 

arbovirus transmitted to humans by Aedes mosquitoes, mainly 

Aedes (Ae.) aegypti and Ae. albopictus[1]. Since it was first identified 

in 1952, it has caused numerous outbreaks in Africa, Asia, and 

the Americas over the past 60 years. As of December 2024, 119 
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Summary

Question: What are the current levels of the knowledge, 
attitudes, and preventive practices regarding chikungunya 
disease among hospital-based healthcare workers in Ho Chi 
Minh City, Vietnam? 
Findings: In this cross-sectional study involving 481 healthcare 
workers, the rates of good knowledge, positive attitudes, 
and sufficient practices were 70.89%, 62.37%, and 71.93%, 
respectively. Multivariable analysis demonstrated that sufficient 
preventive practices were significantly associated with prior 
awareness of the disease and positive attitudes.  
Meaning: Targeted educational interventions focusing on 
improving subjective attitudes and prior awareness of the 
disease are essential to enhance proactive preventive behaviors 
and healthcare system preparedness.
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countries and territories have reported autochthonous transmission. 

However, limited surveillance and diagnostic capacity may lead 

to underestimation of the true global burden. Moreover, viral 

mutations recorded in specific areas have been shown to enhance 

transmission efficiency by other Aedes spp. such as the Ae. albopictus 
mosquitoes[2].  

  Chikungunya typically presents with fever, rash, and joint pain 

and is usually a self-limiting illness. However, individuals with 

comorbidities, older adults, and infants are at higher risk. The clinical 

consequences can lead to the need for critical care, potentially 

exceeding the capability of the healthcare system[2]. Diagnosing 

chikungunya is frequently complicated with dengue fever, another 

highly arboviral disease with similar clinical presentations and 

high endemicity in Vietnam. While dengue virus and chikungunya 

virus both present as acute febrile illnesses, their management and 

outcomes differ substantially. Chikungunya infection is typically 

self-limiting, mortality is rare, though chronic joint manifestations is 

a common long-term complication. In contrast, severe dengue fever 

carries a much more risk of acute mortality. Because of these distinct 

clinical pathways, management strategies differ: non-steroidal 

anti-inflammatory drugs (NSAIDs) are standard for symptomatic 

chikungunya, but are strictly contraindicated in dengue fever due to 

risk of severe bleeding. Therefore, NSAIDs must be avoided until 

dengue has been definitely excluded[3].  

  Substantial evidence suggests that large-scale chikungunya 

outbreaks may occur in the future, with confirmed cases reported 

across all six WHO regions. Recent data indicate ongoing 

transmissions with over 227 000 cases in Brazil (2024), 5 700 

suspected cases in Pakistan (2024), and 12 500 laboratory-confirmed 

cases in India, over 13 000 cases reported in France and nearly 

2 900 cases in the Philippines[2]. Although sporadic cases have 

been reported in Vietnam[4], the risk of emergence and proactive 

prevention remains essential[5]. A surveillance study conducted 

between 2010 and 2014 identified 4 confirmed chikungunya cases 

among 8 105 febrile children in southern Vietnam, with viral strains 

closely related to Cambodian isolates[4]. Another nationwide 

seroepidemiological study conducted from 2017 to 2019 reported 

anti-CHIKV IgM positivity in 15.9% (169/1 063) of patients, anti-

CHIKV IgG positivity in 20.1% (214/1 063), CHIKV-neutralizing 

antibodies in 10.4% (111/1 063), and RT-qPCR positivity in 27.7% 

(130/469) of tested samples across 31 provinces. Importantly, the 

detected viral sequences belonged to the East/Central/South African 

(ECSA) genotype, suggesting ongoing maintenance and possible 

endemic circulation of CHIKV in Vietnam[6]. Despite the absence 

of large outbreaks to date, the risk of re-emergence remains and 

proactive surveillance and prevention strategies are essential[7]. The 

continued emergence of novel and re-emerging infectious diseases 

further highlights the importance of strengthening preparedness and 

surveillance capacity in low- and middle-income countries[7].

  The unpredictable outbreak patterns of the virus render the 

conduct of randomized vaccine efficacy studies difficult[8]. There 

are currently two chikungunya vaccines, IXCHIQ vaccine and 

VIMKUNYA vaccine (PXVX0317), which have received regulatory 

approvals in several countries[9,10] and have been recommended 

for use in high-risk population. However, these vaccines are not 

yet widely available nor in widespread use especially in low- and 

middle-income countries such as Vietnam[11]. In response to the 

potential risk of chikungunya outbreaks, the Ministry of Health 

of Vietnam has issued preparedness and surveillance guidance, 

encouraging early detection and timely management of suspected 

cases in healthcare facilities[12]. In addition, the Ho Chi Minh City 

Center for Disease Control (HCDC) has emphasized that although 

no confirmed chikungunya cases have recently been detected in Ho 

Chi Minh City, the disease has previously circulated in Vietnam 

and therefore requires continuous surveillance and proactive 

prevention measures[13]. Individuals presenting with symptoms 

suggestive of chikungunya, such as fever, rash, or severe joint pain, 

are advised to seek care at hospitals, community health centers, 

or private clinics, where physicians and nurses serve as the first 

point of clinical assessment and case recognition. The Knowledge, 

Attitude, and Practices (KAP) model was developed and used 

to measure social acceptability of health services. The utility of 

KAP surveys led to rapid, widespread adoption. Following their 

introduction in 1969, approximately 400 unique surveys had been 

documented by the early 1970s[14]. KAP is useful for assessing the 

level of knowledge and identifying gaps and misconceptions. It also 

contributes to understanding the health risks of certain populations 

which is crucial in building health education programs[15]. The KAP 

framework in this study is underpinned by the Health Belief Model 

(HBM), which suggests that an individual’s health-related behavior 

(Practice) is driven by their perceptions of the disease (Attitude) and 

informed by their level of awareness (Knowledge). By integrating 

the HBM, individual beliefs are operationalized through perceived 

susceptibility to and severity of the disease, perceived benefits, 

barriers, threat, and self-efficacy[16]. Enhancing KAP plays a crucial 

role in prevention and remains the most effective, cost-efficient, and 

proactive strategy for controlling the chikungunya disease.  

  Early recognition of suspected cases enables timely response and 

helps mitigate adverse outcomes. KAP levels among healthcare 

personnel on chikungunya are still limited. In a study conducted 

in Tanzania, the proportion of healthcare workers who had good 

knowledge on chikungunya was 46.3%. Similarly observed in 

clinical practices, only 45.9% of healthcare workers advised 

patients to use mosquito repellents and 21% recommended 
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wearing long-sleeved clothing in the afternoon[17]. In another study 

conducted in Northern Tanzania, 2.4% of healthcare workers and 

community members had a good knowledge score. However, the 

authors indicated that chikungunya was still a new disease to their 

respondents, as evidenced by their surprise and confusion during 

qualitative interviews. Preventive practices were virtually non-

existent; specifically, 97.6% of the population were unaware of 

any preventive measures and 0.8% of healthcare personnel had 

never received formal training on the diagnosis of the disease[18]. 

Contrastively, a study conducted in Malaysia by Selamat et al. 

revealed that 80.1% of healthcare providers knew about the 

disease[19]. Recently, a study conducted in 2025 evidenced that 

60.90% of the health workforce from Sichuan Province, China, had 

high scores of knowledge on chikungunya. Furthermore, positive 

attitudes and appropriate practices were reported at 65.38%, and 

40.06%, respectively[20]. 

  Evidence of KAP on chikungunya among healthcare professionals 

is still scarce. Enhancing their KAP is imperative, as they play a key 

role in early detection of the disease as well as community education. 

In doing so, this helps to prevent outbreak escalation and reduce 

disease burden on healthcare systems, particularly in the absence of 

widespread vaccination. The objective of this study is to evaluate 

the knowledge, attitude and practices on the chikungunya disease 

among hospital-based healthcare workers in Ho Chi Minh City. The 

findings are expected to address existing evidence gaps and inform 

targeted training and public health strategies, thereby improving 

preparedness and mitigating the impact of a potential chikungunya 

disease outbreak.

2. Methods

2.1. Study population

  A cross-sectional study was conducted at two public medical 

centers in Ho Chi Minh City: at Le Van Thinh Hospital and Tan Phu 

Hospital. Ho Chi Minh City is the most populous city in Vietnam, 

with approximately 14 million residents in 2025. Although no 

cases were recorded during the study period, previous research 

has documented four confirmed chikungunya cases in Southern 

Vietnam[4], with a seropositive rate of 35.9% for anti-CHIKV IgM 

and/or IgG antibodies[6]. The target population consisted of all 

healthcare personnel working at the two aforementioned medical 

centers. A total of 531 healthcare workers responded to the survey. 

50 participants were excluded due to incomplete responses in 

the KAP sections. Consequently, the final sample included in the 

analysis comprised 481 participants. The inclusion criteria consisted 

of healthcare personnel who work directly with patients with at least 

6 months of experience at their study sites. For this study, we mainly 

enrolled physicians, nurses, pharmacists, and technicians. 

  This study utilized a formula for estimating population proportion 

based on a previous study from Saringe et al[17], which indicated a 

proportion of good knowledge as 46.3%. A 95% confidence level, 

5% margin of error and a 10% dropout rate yielded a minimum 

sample size was 421. Although the initial sample size was calculated 

for a descriptive study, its adequacy for multivariable logistic 

regression was re-verified using the 'Events Per Variable' (EPV) rule. 

With 135 'insufficient practices' events recorded, the sample size 

supports the inclusion of up to 13 independent variables based on the 

EPV ≥10 criterion[21]. Our final multivariable model incorporated 

six independent variables: healthcare work experience, previous 

awareness of the disease, information sources (books, social media), 

information sources (hospital/MOH websites), knowledge level, and 

attitude level. This confirms that the total sample of 481 participants 

is statistically robust and provides sufficient power for the performed 

analysis.

2.2. Data collection

  Participant recruitment was conducted from September to 

December 2025. A convenience sampling method and face-to-

face interviews were conducted by trained data collectors using a 

structured questionnaire. The instrument was developed based on 

WHO guidelines[11], the Health Belief Model[16] and a previous 

study conducted in Thailand[22]. Content validity was ensured 

through expert review of wording and cultural appropriateness 

by five specialists in infectious diseases and public health. The 

questionnaire consisted of four main sections (Appendix 1): (1) the 

sociodemographic information (7 questions); (2) the knowledge 

of chikungunya disease (13 questions); (3) the attitudes toward 

preventing chikungunya disease (6 questions); and (4) the preventive 

practices on chikungunya disease (6 questions). The Cronbach’s 

alpha coefficients for knowledge, attitudes, and practices were 

calculated as 0.6, 0.82, and 0.74, respectively. 

  Knowledge items focused on etiology, transmission, symptoms, 

incubation periods, diagnosis, and prevention. Correct responses 

were scored as 1 and incorrect as 0, with a total possible score of 13. 

  Attitudes were assessed based on the Health Belief Model[16], 

which included perceived susceptibility, severity, benefits, barriers, 

and self-efficacy. A 5-point Likert scale ranging from “Strongly 

Agree” to “Strongly Disagree” was administered, with “Strongly 

Agree” and “Agree” responses scored as 1, and all other responses 

scored as 0. 

  Preventive practices included household sanitation, elimination 



305 Chikungunya KAP among healthcare workers in Vietnam

of vector breeding sites, and other preventive behaviors. Responses 

were dichotomous (Yes/No), scored as 1 and 0, respectively. 

  In accordance with Bloom’s taxonomy[23], a 70% cut-off point 

was established to categorize the levels of Knowledge, Attitude, and 

Practices. Knowledge scores were classified as “good knowledge” 

(≥9/13) or “poor knowledge” (<9/13). Attitude was dichotomized 

into “positive attitude” (≥5/6) and “negative attitude” (<5/6), while 

practices were labeled as “sufficient practice” (≥5/6) or “insufficient 

practice” (<5/6). For the study purposes, “good knowledge” 

implied participants had correctly answered most questions on 

etiology, transmission, symptoms, incubation periods, diagnosis, 

and prevention of the disease.  “Positive attitude” was defined as the 

respondent’s recognition of disease threat (susceptibility and worry), 

confidence in the efficacy of preventive measures (benefits), and 

belief in their own capability to act (self-efficacy). Finally, “sufficient 

practice” signified that participants implemented the majority of 

preventive measures, such as household sanitation, elimination of 

vector breeding sites, and other preventive behaviors.

2.3. Data analysis

  For regression analysis, age was categorized into three groups (≤29, 

30-39, and ≥40 years) and years of experience were grouped into 

<5, 5-10, and >10 years to enhance interpretability. The primary 

outcome variables were the dichotomized level of preventive 

practices (sufficient and insufficient practice). Socio-demographic 

factors, knowledge, and attitude levels served as the exposures. All 

exposures were treated as categorical variables.

  Categorical variables were summarized using frequencies and 

percentages, while age was presented as median (IQR) for non-

normally distributed data. Associations between KAP and socio-

demographic factors were assessed using the Chi-square test and 

logistic regression. Variables with P<0.05 in univariate analysis were 

included in the multivariable model. The final model was selected 

based on this statistical significance. To ensure the reliability of the 

model, several post-estimation tests were performed. The Hosmer-

Lemeshow test was used to assess goodness-of-fit and the Variance 

Inflation Factor (VIF) was calculated to check for multicollinearity. 

Results were reported as adjusted odds ratios (aORs) with 95% CIs 

and statistical significance set at P<0.05. 

2.4. Ethical approval

  The study protocol was reviewed for ethical approval by the 

Institutional Review Board of the University of Medicine and 

Pharmacy at Ho Chi Minh City (No 3879/ĐHYD-HĐĐĐ, dated 

September 24, 2025). All participants consented prior to enrollment.

3. Results

  A total of 531 healthcare workers enrolled in the study; however, 

only 481 participants were included in the final analysis. 66.32% 

were females, with a median age of 36 years (IQR: 31-42). The 

sample was largely composed of nurses (63.20%) and doctors 

(30.56%). The participants were generally experienced, with 44.58% 

having more than a decade of professional practices in healthcare. 

Notably, although 89.60% of the participants had previously heard 

of chikungunya disease, they relied primarily on academic or 

digital sources such as books, newspaper or social media (64.24%), 

and official Ministry of Health websites or hospital (51.77%) for 

information, rather than television, friends or neighbors (Table 1). 

Table 1. Sociodemographic characteristics of the participants (n=481).

Characteristics  n (%)
Median age (IQR), years#   36 (31-42)
Age group, years (n=478)
  ≤ 29   89 (18.62)
  30-39 232 (48.54)
  ≥ 40 157 (32.85)
Sex 
  Male 162 (33.68)
  Female 319 (66.32)
Occupations 
  Nurse 304 (63.20)
  Doctor 147 (30.56)
  Technician 15 (3.12)
  Pharmacist 15 (3.12)
Workplace 
  Tan Phu Hospital 272 (56.55)
  Le Van Thinh Hospital 209 (43.45)
Years of experience group, years (n=480)
  < 5 107 (22.29)
  5-10 159 (33.12)
  > 10 214 (44.58)
Ever heard of chikungunya 
  Yes 431 (89.60)
  No   50 (10.40)
Sources of information 
  TV   70 (14.55)
  Books, newspapers, or social media 309 (64.24)
  Hospital/Ministry of Health websites 249 (51.77)
  Friends or neighbors 39 (8.11)
  Medical documents   3 (0.62)

#Data were expressed as n (%) unless otherwise indicated. 

  

  Overall, the participants demonstrated relatively high levels of 

theoretical knowledge, with 70.89% of the sample classified as 

having "Good knowledge." The respondents showed high proficiency 

in identifying the transmission route (96.67%), incubation period 

(92.31%), and causative agent (91.06%). However, only 28.07% 
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could correctly identify the characteristic symptoms of the disease 

and 18.06% (69/382) were aware of the unavailability of diagnostic 

tests at their hospital. Furthermore, knowledge on the disease 

prevention mechanisms such as preventing mosquito exposure, 

monitoring disease symptoms, and eliminating mosquito breeding 

sites were notably low with 49.37% (235/476) response  (Table 2).

Table 2. Participants’ knowledge of chikungunya disease (n=481).

Characteristics  (correct answer) n (%)
Chikungunya is caused by a virus. (Yes) 438 (91.06)
The disease is transmitted through mosquito bites. (Yes) 465 (96.67)
The transmitting species is the Aedes mosquito. (Yes) 421 (87.53)
Aedes mosquitoes mainly bite during daytime. (Yes) 347 (72.14)
Chikungunya can be clinically confused with dengue or Zika 
infections. (Yes)

424 (88.15)

Severe joint pain is a characteristic symptom of chikungunya. 
(Yes)

135 (28.07)

The incubation period is 3-7 days. (Yes) 444 (92.31)
There is no specific antiviral treatment for chikungunya. (Yes) 435 (90.44)
Chikungunya vaccines are not widely available in Vietnam. 
(Yes)

356 (74.01)

Diagnostic tests for chikungunya are currently available. (Yes) 332 (69.02)
Diagnostic tests for the disease are not currently available at 
the hospital. (Yes) (n=382)

69 (18.06)

PCR and ELISA methods are commonly used to diagnose 
chikungunya. (Yes) (n=369)

315 (85.37)

Chikungunya can be prevented by avoiding mosquito bites 
and monitoring health and visiting a hospital if you experience 
symptoms suspicious of chikungunya, taking action to 
eliminate mosquito larvae. (Yes) (n=476)

235 (49.37)

Knowledge
  Good knowledge 341 (70.89)
  Poor knowledge 140 (29.11)

Knowledge scores were classified as “good knowledge” (≥9/13) or “poor 
knowledge” (<9/13).

 

 The assessment of attitudes toward the chikungunya disease 

prevention among 481 participants revealed that a majority (62.37%) 

maintained a positive overall attitude, while 37.63% exhibited a 

negative attitude. High levels of perceived risk were observed, with 

70.27% of respondents feeling personally vulnerable and 72.14% 

expressing concern for their family members. 81.04% (389/480) 

acknowledged the severity of the disease and the need for preventive 

measures can effectively reduce the risk of chikungunya infection.  

82.12% recognized the protective role of vaccination. 90.64% 

believed they were capable of implementing the necessary preventive 

measures to combat the disease. 30.98% of participants did not 

express worry about contracting the disease, indicating a slight gap 

between logical risk recognition and emotional perception (Table 3).

Table 3. Participants’ attitudes toward chikungunya prevention (n=481).

Questions (correct answer) n (%)
I think I am at risk of contracting the disease. 338 (70.27)
I think my family members are at risk of contracting the 
disease.

347 (72.14)

I am worried about contracting the disease. 332 (69.02)
I think preventive measures can effectively reduce the risk of 
chikungunya infection. (n=480)

389 (81.04)

If a chikungunya vaccine were available, I would take it. 395 (82.12)
I believe I am capable of implementing the necessary 
preventive measures.

436 (90.64)

General attitude level
  Positive attitude 300 (62.37)
  Negative attitude 181 (37.63)

  Table 4 provides a detailed distribution of the participants' attitudes 

across a 5-point Likert scale. The highest level of consensus was 

observed in perceived self-efficacy, where the vast majority of 

respondents either agreed (59.67%) or strongly agreed (30.98%) 

that they were capable of implementing necessary preventive 

measures. Similarly, there was strong confidence in the effectiveness 

of preventive actions and high potential vaccine acceptance, with 

no participants strongly disagreeing to receive a future vaccine. 

While most participants acknowledged the clinical risk, a notable 

proportion expressed neutrality or disagreement regarding their 

personal susceptibility (13.51% neutral; 14.97% disagree) and 

emotional worry about contracting the disease (13.72% neutral; 

17.26% disagree or strongly disagree) (Table 4).

  The preventive practices of the 481 participants regarding 

chikungunya disease appear to be strong in specific areas, with 

71.93% categorized as having "sufficient practice". The most widely 

adopted measures included environmental management, such 

as removing or treating unnecessary water containers (97.50%) 

(468/480) and proactive healthcare-seeking behavior with 96.26% of 

respondents reporting that they would seek medical care immediately 

upon the onset of suspected symptoms. Other personal protective 

measures, included wearing long-sleeved clothing (79.42%), 

participating in prevention campaigns (78.79%), and sleeping under 

mosquito nets (77.96%) (Table 5).

Table 4. Description of the attitudes toward preventing chikungunya (n=481).

Questions Strongly agree Agree Neutral Disagree Strongly disagree
I think I am at risk of contracting the disease 125 (25.99) 213 (44.28) 65 (13.51) 72 (14.97) 6 (1.25)
I think my family members are at risk of contracting the disease 120 (24.95) 227 (47.19) 58 (12.06) 74 (15.38) 2 (0.42)
I am worried about contracting the disease 115 (23.91) 217 (45.11) 66 (13.72) 69 (14.35) 14 (2.91)
I think preventive measures can effectively reduce the risk of 
chikungunya infection (n=480)

115 (23.96) 274 (57.08) 63 (13.12) 26 (5.42) 2 (0.42)

If a chikungunya vaccine were available, I would take it 129 (26.82) 266 (55.30) 71 (14.76) 15 (3.12) 0 (0.00)
I believe I am capable of implementing the necessary preventive 
measures

149 (30.98) 287 (59.67)    36 (7.48) 8 (1.66) 1 (0.21)

Data were expressed as n (%). 
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Table 5. Participants’ preventive practices regarding chikungunya disease 

(n=481).

Questions (n=481) (correct answer) n (%)
Removing or treating unnecessary water containers (bottles, 
tires, etc.) (n=480)

468 (97.50)

Sleeping under a treated mosquito net (including during the 
daytime)

375 (77.96)

Using mosquito repellents or mosquito mats 361 (75.05)
Wearing long-sleeved clothing to avoid mosquito bites 382 (79.42)
Participating in chikungunya prevention campaigns or activities 379 (78.79)
Seeking medical care immediately when symptoms are 
suspected

463 (96.26)

General practices level
  Sufficient practices 346 (71.93)
  Insufficient practices 135 (28.07)
  

  Table 6 illustrates the factors associated with preventive practices 

against the chikungunya disease among the participants. In the crude 

analysis, several factors including healthcare work experience (5-10 

years), previous awareness of the disease, information sources (books, 

social media, and official websites), knowledge level, and attitude 

level were found to be significantly associated with preventative 

practices (P<0.05). However, after adjusting by multivariable logistic 

regression model, only prior awareness of the chikungunya disease 

and attitude level remained statistically significant independent 

predictors of the preventive practices. Specifically, participants who 

had previously heard of the disease were more likely to exhibit 

sufficient prevention practices compared to those who had not (aOR 

Table 6. Factors associated with preventive practices toward chikungunya (n=481).

Characteristic
Preventive practices, n (%) Univariate analysis Multivariate analysis

Sufficient practices Insufficient practices OR (95% CI) P-value (crude) OR (95% CI) P-value (adjust)
Age group, years
  ≤29   66 (74.16) 23 (25.84)
  30-39 168 (72.41) 64 (27.59) 1.09 (0.62-1.90) 0.753
  ≥40 110 (70.06) 47 (29.94) 1.22 (0.68-2.20) 0.490
Sex
  Male 121 (74.69) 41 (25.31) 1 (Ref)
  Female 225 (70.53) 94 (29.47) 1.23 (0.80-1.89) 0.338
Occupation
  Doctor 109 (74.15) 38 (25.85) 1 (Ref)
  Nurse 213 (70.07) 91 (29.93) 1.23 (0.79-1.91) 0.369
  Pharmacist  10 (66.67)  5 (33.33) 1.43 (0.46-4.46) 0.534
  Technician  14 (93.33) 1 (6.67) 0.20 (0.03-1.61) 0.132
Workplace
  Tan Phu Hospital 195 (71.69) 77 (28.31) 1 (Ref)
  Le Van Thinh Hospital 151 (72.25) 58 (27.75) 0.97 (0.65-1.45) 0.893
Experience, years 0.130
  < 5   70 (65.42) 37 (34.58) 1 (Ref) 1 (Ref)
  5-10 122 (76.73) 37 (23.27) 0.57 (0.33-0.99) 0.045 0.68 (0.38-1.22) 0.195
  > 10 153 (71.50) 61 (28.50) 0.75 (0.46-1.24) 0.270 1.09 (0.62-1.91) 0.767
Ever heard of chikungunya
  No   23 (46.00) 27 (54.00) 1 (Ref) 1 (Ref)
  Yes 323 (74.94)        108 (25.06) 0.28(0.16-0.52) < 0.001 0.31 (0.14-0.70) 0.005
Source: TV
  No 297 (72.26)        114 (27.74) 1 (Ref)
  Yes   49 (70.00) 21 (30.00) 1.12 (0.64-1.94) 0.697
Source: Books, news, social media
  No 108 (62.79) 64 (37.21) 1 (Ref) 1 (Ref)
  Yes 238 (77.02) 71 (22.98) 0.5 (0.34-0.76) 0.001 0.94 (0.55-1.61) 0.817
Source: Hospital/MOH websites
  No 153 (65.95) 79 (34.05) 1 (Ref) 1 (Ref)
  Yes 193 (77.51) 56 (22.49) 0.56 (0.38-0.84) 0.005 1.06 (0.64-1.77) 0.818
Source: Friends/Neighbors
  No 316 (71.49) 126 (28.51) 1 (Ref)
  Yes  30 (76.92)    9 (23.08) 0.75 (0.35-1.63) 0.470
Source: Medical documents
  No 345 (72.18) 133 (27.82) 1 (Ref)
  Yes     1 (33.33)    2 (66.67) 5.18 (0.47-57.69) 0.180
Knowledge level
  Good knowledge 259 (75.95) 82 (24.05) 1 (Ref) 1 (Ref)
  Poor knowledge   87 (62.14) 53 (37.86) 1.92 (1.26-2.94) 0.002 1.26 (0.76-2.08) 0.363
Attitude level
  Positive attitude 249 (83.00) 51 (17.00) 1 (Ref) 1 (Ref)
  Negative attitude   97 (53.59) 84 (46.41) 4.23 (2.78-6.43) < 0.001 4.21 (2.65-6.68) < 0.001

Data were analyzed using Chi-square tests and logistic regression models, including both univariate and multivariable analyses.
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0.31; 95% CI 0.14-0.70). Notably, respondents with negative attitude 

were 4.21 times more likely to have insufficient preventive practices 

compared to those with a positive attitude (aOR 4.21; 95% CI 2.65-

6.68). These findings suggest that while clinical knowledge and 

healthcare work experience are important, subjective attitudes and 

prior awareness of the disease play a more dominant role in driving 

actual preventive behaviors (Table 6).

  

4. Discussion

  This cross-sectional study was conducted among 481 healthcare 

workers at two public medical centers in Ho Chi Minh City. Overall, 

the healthcare workers demonstrated moderate levels of knowledge, 

attitudes, and practices on the chikungunya disease. Furthermore, 

prior awareness of the disease and positive attitudes emerged as 

key determinants significantly associated with preventive practices. 

The majority of participants were aged 30-39 (48.54%) and 

female (66.32%), consistent with previous studies[17,18,20]. These 

patterns likely reflect the occupational structure in which nursing 

is a traditionally female-dominated profession. Nearly half of the 

participants had over 10 years of healthcare work experience. This 

suggests that the study population had sufficient clinical experience 

to effectively implement chikungunya prevention measures.

  The awareness of the chikungunya disease was high (89.60%), 

exceeding that reported in community-based studies[24]. However, 

more than sixty percent of participants relied on 'books, newspapers, 

and social media' as their primary source of information, whereas 

only a few of the study population used official Ministry of Health 

platforms. This highlights a need to strengthen the accessibility and 

visibility of formal health information systems. Ensuring that official 

guidelines are easily accessible and search-friendly is essential to 

maintain high-quality, evidence-based knowledge among frontline 

healthcare workers.

  70.89% of the participants demonstrated “good knowledge”. 

This rate is higher than that in Samwel’s study[17] but comparable 

to findings in Malaysia[19]. Although general epidemiological 

knowledge was relatively high, important gaps remained in clinical 

recognition and diagnostic awareness[25]. As highlighted in the 

joint report by Joint Commission International and the Institute for 

Healthcare Improvement, the World Health Organization strongly 

advocates for 'zero avoidable harm' and the establishment of high-

reliability health systems[26,27]. Therefore, for healthcare workforce, 

professional core knowledge should target a much higher score to 

ensure patient safety and systemic reliability. The highest proportion 

of correct responses was the mode of transmission (96.67%). 28.07% 

of health care workers recognized severe joint pain as a hallmark 

symptom of chikungunya. Severe joint pain is the key clinical 

feature that helps differentiate chikungunya from dengue fever. 

The low recognition of this clinical feature may affect early clinical 

suspicion and differentiation from other arboviral infections such 

as dengue fever[28]. Given the overlapping clinical presentations of 

these diseases in endemic settings, strengthening knowledge on key 

differences of clinical features may support more accurate clinical 

assessment and timely management[3]. 18.06% were aware of the 

availability of diagnostic tests. This finding may reflect not only 

limited awareness among healthcare workers, but also the restricted 

availability and selective use of diagnostic tests in routine clinical 

practice. In Vietnam, dengue fever remains the predominant endemic 

arboviral disease and is associated with a substantially higher burden 

of acute severe illness and mortality, whereas chikungunya cases 

are reported only sporadically. Chikungunya diagnostic testing is 

not routinely indicated or widely implemented in many healthcare 

settings, which may also contribute to lower familiarity among 

healthcare workers. These findings highlight the need for targeted 

educational updates focusing on clinical recognition, differential 

diagnosis, and local diagnostic capacity. 

  The proportion of participants with a positive attitude (62.37%) was 

lower than the level of good knowledge, consistent with previous 

findings[20]. This suggests that knowledge does not necessarily 

translate into a positive attitude, and that a substantial proportion 

of healthcare workers may underestimate the public health impact 

of the chikungunya disease. Attitude assessment showed high 

self-efficacy, with most participants confident in their ability to 

implement preventive measures (90.64%); however, perceived 

susceptibility was relatively lower (69.02%). While confidence is 

beneficial, maintaining an adequate perceived threat is important to 

ensure sustained vigilance[16]. Although the chikungunya disease 

is often considered a self-limiting disease, a substantial proportion 

of patients may develop long-term sequelae, with approximately 

40% experiencing persistent symptoms at 6 months and up to 28% 

at 18 months after acute infection[29]. These findings highlight the 

need for targeted education emphasizing the potential long-term 

impact of the disease to enhance perceived severity and sustain 

preventive behaviors. The strong willingness to accept a future 

vaccine (82.12%) underscores a positive outlook toward medical 

interventions, suggesting that the primary barrier to prevention is not 

vaccine hesitancy, but rather the current lack of vaccine availability. 

Due to the limited epidemiological data on the chikungunya disease 

in Vietnam, this finding should be interpreted as an indication of 

potential acceptability rather than an immediate need for large-

scale vaccination programs. Notably, only a small number of cases 

have been reported, with four cases identified in retrospective 

data from 2017[4]. Importantly, the unpredictable and intermittent 

nature of chikungunya outbreaks complicates traditional vaccine 
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implementation strategies and underscores the need for preparedness 

rather than routine immunization[8]. Thus, while current demand 

may be low, the high level of acceptability suggests the potential for 

rapid uptake if vaccination becomes necessary in response to future 

outbreaks.  

  71.93% of participants demonstrated sufficient practices, higher 

than the report in Sichuan Province, China (40.6%)[20]. This disparity 

may stem from the long-standing national dengue-control programs 

in Vietnam, where dengue, also transmitted by mosquitoes, is highly 

endemic. The high adherence to removing water containers (97.50%)

(468/480) further supports this, indicating a routine practice shared 

with dengue prevention. The use of different personal protective 

measures was broadly comparable, including wearing long-sleeved 

clothing (79.42%), sleeping under mosquito nets (77.96%), and 

using mosquito repellents or mats (75.05%). These findings suggest 

generally good adherence to multiple preventive strategies rather than 

reliance on a single method. However, despite this relatively high 

level of practices, nearly one-third of participants still demonstrated 

insufficient preventive behaviors. This is concerning given that these 

measures are also fundamental for dengue control, a long-standing 

public health priority in Vietnam. These results highlight the need 

to further strengthen routine of vector-control practices among 

healthcare workers to ensure consistent and sustained prevention of 

arboviral diseases.

  Multivariable analysis showed that prior awareness and positive 

attitudes were key determinants of preventive practices. Specifically, 

having previously heard of the disease was associated with a lower 

likelihood of insufficient practices (aOR=0.31, P=0.005). Similar 

patterns have been reported in previous arboviral KAP studies. 

In southeastern Iran, dengue training courses were independently 

associated with significantly higher knowledge, attitudes, and 

preventive practices among healthcare professionals, highlighting 

the importance of continuous professional education in outbreak 

preparedness[30]. Likewise, a Vietnamese study conducted during 

the 2017 dengue outbreak showed that good knowledge was 

positively associated with improved attitudes and preventive 

practices toward dengue fever[31]. More recently, another Iranian 

study among nurses and healthcare workers also demonstrated that 

knowledge level independently predicted more positive attitudes 

toward dengue prevention and management[32]. Collectively, these 

findings suggest that strengthening awareness through accessible 

health communication channels and periodic educational programs 

may improve attitudes and ultimately enhance preventive behaviors 

toward emerging arboviral diseases such as chikungunya.

  Positive attitude emerged as the strongest predictor, with healthcare 

workers holding negative attitudes being more than four times as 

likely to demonstrate insufficient practices (aOR=4.21, P<0.001), 

consistent with findings from China[20]. These findings emphasize 

the critical role of prior awareness in shaping preventive practices, 

suggesting that strengthening access to accurate and reliable health 

information is essential. 

  This study has notable strengths. First, the KAP study design, 

underpinned by the HBM, allows for a comprehensive and holistic 

assessment of the psychological constructs driving preventive 

behaviors. Furthermore, the structured methodology involving face-

to-face interviews by trained collectors and rigorous statistical 

modeling substantially contributes to the rigor and reliability 

of the findings. The validity of the study's outcomes is further 

strengthened by the use of a specifically designed measurement tool 

that underwent rigorous content validation by infectious disease 

specialists and demonstrated acceptable internal consistency. Unlike 

many standard KAP questionnaires that focus solely on theoretical 

knowledge and practices[17,18], our tool provides a more profound 

understanding of behavioral determinants.  Additionally, the robust 

sample size of 481 participants exceeded the calculated minimum 

requirement, ensuring a reasonable representation of the targeted 

population and providing high statistical power for the multivariable 

analysis, thereby enhancing the overall reliability of the conclusions. 

However, this study also possesses some limitations. The use of 

a cross-sectional design and convenience sampling at two urban 

hospitals in Ho Chi Minh City precludes the ability to establish 

causal relationships and may limit the generalizability of the findings 

to healthcare workers in other regions of Vietnam. Additionally, 

KAP questionnaires rely on self-reported responses and may 

not fully reflect actual clinical behavior or preventive practices 

with responses potentially influenced by social desirability bias. 

Furthermore, awareness of chikungunya may be shaped by the local 

epidemiological context in Vietnam, where dengue remains the 

predominant arboviral disease and chikungunya only sporadically 

reported. Moreover, the results may be subject to recall bias, 

especially when participants attempted to recall their past exposure 

to specific information sources. Finally, participants' attitudes and 

perceived severity might have been heavily influenced by cultural 

norms. Future studies should include diverse geographical areas to 

provide a more comprehensive understanding of KAP levels.

  In conclusion, the knowledge, attitudes, and practices on the 

chikungunya disease among healthcare workers in Ho Chi Minh City 

were moderate, with gaps in clinical knowledge and risk perception. 

Strengthening targeted training and health communication is 

essential to improve preparedness for potential outbreaks.
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Appendix 1. Questionnaire for study: Healthcare workers’ knowledge, attitudes, and

practices on chikungunya disease in Ho Chi Minh City, Vietnam.

Section 1: Sociodemographic (7 questions)

No. Question Answer
A1 Age _______________
A2 Sex 1. Male

2. Female
A3 Occupation 1. Nurse

2. Doctor
3. Technician
4. Pharmacist

A4 Workplace 1. Tan Phu Hospital
2. Le Van Thinh Hospital

A5 Years of work experience __________________
A6 Have you ever heard of

chikungunya disease?
1. Yes
2. No

A7 Sources of information about
chikungunya (Multiple
choices allowed):

1. Television (TV)
2. Books, newspapers, or social media
3. Hospital/Ministry of Health websites
4. Friends or Neighbors
5. Specialized medical documents

Section 2: Knowledge on chikungunya disease (13 questions)

No. Question Answer
B1 What is the causative agent of

chikungunya disease?
1. Bacteria
2. Virus (Correct)
3. Parasite
4. Don’t know
5. Other: ________

B2 How is the disease
transmitted? (Select all that
apply)

1. Mosquito bites (Correct)
2. Digestive tract
3. Respiratory tract
4. Other: __________

B3 Which mosquito species
transmits the disease?

1. Anopheles mosquito
2. Culex mosquito
3. Aedes mosquito (Correct)
4. All of the above
5. Don’t know

B4 When does the disease- 1. At night



transmitting mosquitoes
typically bite?

2. During the daytime (Correct)
3. Both day and night
4. Don’t know

B5 Which of the following
diseases can be clinically
confused with chikungunya?
(Select all that apply)

1. Yellow fever virus
2. Malaria parasite
3. Zika virus (Correct)
4. Dengue fever virus (Correct)
5. Don’t know

B6 What are the characteristic
symptoms of chikungunya?
(Select all that apply)

1. Severe joint pain/arthritis (Correct)
2. Sudden onset of fever over 38.5℃
3. Headache
4. Skin rash
5. Fatigue
6. Other: __________

B7 What is the incubation period
(time before symptoms
appear)?

1. 3–7 days (Correct)
2. 1–2 weeks
3. Don’t know
4. Other: __________

B8 Currently, is there a specific
antiviral treatment for
chikungunya?

1. Yes
2. No (Correct)

B9 Currently, is there a vaccine
for chikungunya widely
available in Vietnam?

1. Yes
2. No (Correct)
3. Don’t know

B10 Are there diagnostic tests
available to confirm
chikungunya infection?

1. Yes (Correct)
2. No
3. Don’t know

B11 Is the diagnostic test for this
disease currently available at
your hospital?

1. Yes
2. No (Correct)

B12 Which diagnostic methods are
commonly used for
chikungunya? (Select all that
apply)

1. PCR (Correct)
2. Rapid test
3. ELISA (Correct)
4. Don’t know

B13 How should chikungunya be
prevented? (Select all that
apply)

1. Actively prevent mosquito bites.
2. Monitor health and visit a hospital if

you experience symptoms suspicious of
chikungunya.

3. Taking action to eliminate mosquito
larvae. (Correct: Select all 3 above)

4. Don’t know



Section 3: Attitudes toward preventing chikungunya disease (6 questions)

No. Question Strongly
Agree Agree Neutral Disagree Strongly

Disagree
C1 I think I am at risk of

contracting the disease.
C2 I think my family

members are at risk of
contracting the disease.

C3 I am worried about
contracting the disease.

C4 I think preventive
measures can effectively
reduce the risk of
chikungunya infection.

C5 If a chikungunya vaccine
were available, I would
take it.

C6 I believe I am capable of
implementing the
necessary preventive
measures.

Section 4: Preventive practices on chikungunya disease (6 questions)

No. Question Answer
D1 Removing or treating unnecessary water containers

(bottles, tires, etc.)
1. Yes (Correct)
2. No

D2 Sleeping under a treated mosquito net (including
during the daytime)

1. Yes (Correct)
2. No

D3
Using mosquito repellents or mosquito mats

1. Yes (Correct)
2. No

D4 Wearing long-sleeved clothing to avoid mosquito
bites

1. Yes (Correct)
2. No

D5 Participating in chikungunya prevention campaigns
or activities

1. Yes (Correct)
2. No

D6 Seeking medical care immediately when symptoms
are suspected

1. Yes (Correct)
2. No

Thank you very much for your time and valuable participation in this study.
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