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Background: In Thailand, primary care units (PCUs) play a part in the health assessment, 
diagnosis, care, basic treatment and referral of patients suffering from dengue.
Methods: In Nakhon Si Thammarat province in Thailand, we (i) undertook assessment of 
the personal information, experience, knowledge, attitudes, preparation of equipment and use 
of medical supplies of nurses in PCUs with regard to dengue patient care (DPC); (ii) 
analyzed the factors and practices of nurses regarding DPC; (iii) explored nurses’ opinions 
regarding DPC in PCUs. A cross-sectional mixed methods of collecting data consisted of 
quantitative and qualitative methods. The study cohort was 94 nurses from 94 PCUs in an 
area of high risk of dengue outbreaks. The quantitative component involved questionnaires. 
The qualitative component consisted of nurses’ discussions in focus groups. Spearman’s test 
was employed to analyze quantitative data, and thematic analyses were employed for 
qualitative data.
Results: Of 94 nurses from 94 PCUs, 77.7% (n = 73) had a poor knowledge level of DPC 
and negative attitude, preparation of equipment was carried out by 60.6% (n = 58), and 1 to 6 
aspects of DPC were at good practice level: 88.3% (n = 83), 87.2% (n = 82), 85.1% (n = 80), 
50.0% (n = 47), 51.1% (n = 48) and 77.7% (n = 73). There was no significant correlation (i) 
between the knowledge, attitudes and practices with regard to DPC (P > 0.05); (ii) with 
practice guidelines for dengue prevention (P > 0.05). The quantitative results were related to 
the four main themes of the qualitative study.
Conclusion: There was a few who had good knowledge and positive attitude levels among 
participants, and >90% of all nurses had good practices regarding DPC. PCU nurses need 
training and supporting equipment to carry out a DPC program.
Keywords: dengue patient care, nurse, primary care unit, mixed methods, high risk of 
dengue

Background
“Dengue” is a viral infection caused by the mosquito Aedes aegypti. The virus 
responsible for causing dengue is called the dengue virus (DENV). There are four 
DENV serotypes, so it is possible to be infected four times.1 There have been 
outbreaks of dengue in tropical and subtropical zones in many countries. It has been 
estimated that 2.5 billion people worldwide are at risk of infection by the DENV, 
and signs and symptoms have been found in 50–100 million people. A total of 
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20,000 deaths have been reported for every 100,000 den-
gue cases.2,3 Dengue can lead to death because only non-
specific treatment is available. Dengue can manifest as 
dengue fever (DF), dengue hemorrhagic fever (DHF) or 
dengue shock syndrome (DSS).2

In Thailand, the dengue epidemic has persisted for >60 
years. Dengue was first identified in 1958.4 The trend in 
the dengue outbreak has followed an ambiguous pattern. 
For example, there were fewer cases in 1999–2000 due to 
dengue-prevention campaigns, but there was increased 
mortality. Guidelines on dengue management in Thailand 
are issued by the Thai Ministry of Public Health, and these 
guidelines incorporate the guidelines for dengue manage-
ment published in 1997 and 2009 by the World Health 
Organization.2,3,5

Nakhon Si Thammarat province (NSTP) is in the south-
ern part of Thailand. It consists of 23 districts, 165 sub 
districts, 1551 villages and has a population of 1,580,687. It 
is associated with a high risk of dengue outbreaks. In 2013, 
2014, 2015, 2016, 2017 and 2018, it exhibited morbidity 
cases per 100,000 people of 297.69, 199.11, 126.42, 
147.33, 185.65 and 242.29, and mortality of 0.18, 0.20, 
0.10, 0.00, 0.10 and 0.08%, respectively.4,6 NSTP has 
a prevention and control program for dengue which is in 
accordance with the dengue-control program set up by the 
Thai government. The severity of dengue is related to all 
stakeholders in the community: patients, villagers, healthcare 
staff and governmental officials who come from other dis-
tricts to NSTP. In NSTP, there are ~235 nurses working at 
235 primary care units (PCUs) in 165 sub districts. They play 
a part in the health assessment, diagnosis, care, basic treat-
ment and referral of dengue patients.6

Providers of primary care are involved in dengue man-
agement for the community.7,8 Thus, nurses play an impor-
tant part in providing healthcare services in both the 
community and in hospitals. Adequate knowledge can 
help a nurse provide health education to the general public 
and patients. In Thailand, the nurses’ roles in primary 
healthcare settings involve five components: (i) health 
assessments and basic treatment; (ii) health promotion; 
(iii) disease prevention; (iv) care for patients with chronic 
ailments and older patients; (v) self-care assessments.9,10 

In particular, nurses working in communities help people 
improve their health status and prevent disease. Research 
is focused on nurses in PCUs who believe that health is 
affected by several factors, including genetics, lifestyle 
and environment. Instead of waiting for patients to visit 

hospitals with illnesses, the nurses visit communities to 
help people improve their health and prevent diseases.

In several studies, the concept of knowledge, attitude and 
practice–outcome has been used. One study showed that 
changes in a person’s behavior are based on his/her knowl-
edge and attitude.11–13 The outcome measures of dengue 
management are mortality and morbidity rates, which must 
improve upon implementation of educational programs. The 
knowledge, attitudes and sociodemographic factors of nurses 
in PCUs in relation to dengue-patient care (DPC) in Thailand 
are not clearly understood. Moreover, educational programs 
for dengue are needed in hospitals.14 However, Ang and 
colleagues showed that 51.9% (n = 94) of primary care 
practitioners in two public hospitals did not provide informa-
tion on dengue prevention to patients.7 Mohammed and 
colleagues showed that 348 healthcare professionals needed 
to attend training programs because their knowledge, atti-
tudes and practices did not satisfy the requirements for care 
of dengue patients.15 Therefore, whether factors such as 
knowledge (causes, signs, symptoms, treatments) and atti-
tudes affect nurses’ practices of DPC (eg, initial assessment, 
basic care, diagnosis for patients in shock, intravascular 
infusion, patient referral, counseling on dengue prevention) 
has yet to be studied.

If PCU nurses do not have sufficient knowledge 
regarding DPC, this means that they cannot have a good 
attitude and practice care for such patients. According to 
relevant studies, the DPC practices of nurses are important 
for the prevention, control and treatment of dengue in the 
community and in hospitals.16

Studies on the factors affecting DPC provided by 
nurses in NSTP are lacking. Hence, we conducted research 
on the risk factors (eg, demographic and social factors, 
knowledge and attitudes) affecting DPC practices by 
nurses. In this way, we wished to explain (at least in 
part) the high mortality and mortality rates of dengue. 
Our methodology involved: (i) assessing the personal 
information, experience, knowledge, attitude, preparation 
of equipment and use of medical supplies of nurses in 
PCUs regarding DPC; (ii) analyzing the factors and prac-
tices of nurses regarding DPC; (iii) exploring nurses’ 
opinions regarding DPC in PCUs.

Methods
Study Design
A cross-sectional mixed-methods study17,18 was chosen 
for the quantitative component of this research. We 
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assessed factors such as personal information, experience, 
knowledge, attitude and practices regarding DPC among 
nurses in PCUs. Also, we analyzed the correlation between 
factors and practices regarding DPC among nurses in 
PCUs. The qualitative component of our study involved 
collecting data from focus groups to explore nurses’ opi-
nions regarding DPC. The synthesis of these two compo-
nents of our study was undertaken at the time of 
interpretation of results.

Research Setting
The PCU is the first level of primary care in Thailand. 
Provision of primary care in the community is through 
a multisectoral approach involving implementation of dis-
trict health systems. This system allows alignment of 
health services for effective and efficient processes 
through introduction of service plans, and establishes mul-
tidisciplinary care teams at the community level.19

The PCU consists of the director of the PCU, a public 
health officer, a nurse, an office administrator and a general 
assistant. In NSTP, there are 235 PCUs in 165 sub districts, 
and a PCU has 3–4 health providers.6 The role of nurses in 
primary care has evolved markedly in the last 50 years. 
Nurses provide clinical and management skills which, if 
used to their fullest potential, can enhance the primary care 
team and improve patient care.20 Hence, the role of nurses in 
DPC involves health assessment, diagnostics, treatment and 
referral to a district hospital or tertiary hospital.

Quantitative Study
Study Design and Sample Size
The total sample size of nurses was calculated using the 
G*Power 3.1 calculus program (www.gpower.hhu.de/en. 
html.3.11.61).21 The parameters were: test family = exact; 
statistical test was correlation; a bivariate normal model 
was used; α = 0.05; power = 0.95. The sample size sug-
gested was 83 nurses, which was increased by 10% to 
account for lost samples. A simple random-sampling 
method was used to select 94 PCUs. One nurse from each 
PCU was employed to answer questionnaires.

Research Instruments
The content validity was assessed by three experts. The 
measure of reliability was conducted on a sample of 30 
nurses. The Content Validity Index and measure of relia-
bility (Cronbach’s alpha) were 0.93 and 0.87, respectively. 
The components of quantitative questionnaires were: (i) 
personal factors; (ii) knowledge; (iii) attitudes; (iv) 

practices regarding dengue patient care; (v) preparation 
of equipment and use of medical supplies.

The components of knowledge consisted of 14 ques-
tions about dengue, including the causes, signs and symp-
toms. Each correct answer corresponded to 1 point, and 
each wrong answer corresponded to 0 points. The knowl-
edge level was classified into two sublevels based on 
Bloom’s cutoff point.15,22 That is, “good” knowledge cor-
responded to a percentage of correct answers ≥80% (≥11 
points), and “poor” knowledge corresponded to 
a percentage of correct answers <80% (<11 points).

The components of attitude consisted of 10 questions 
about viewpoints on the severity, prevention and primary 
care of dengue. The classification of the attitude level about 
dengue patient care had a cutoff point of 80%.15,16 A positive 
attitude and negative attitude to DPC corresponded to a mean 
score ≥8 points and <8 points, respectively.

The section on the practices of DPC comprised 47 ques-
tions that were divided into six aspects. The rating scale for 
practice consisted of five levels with the corresponding 
scores: “every time”, “almost”, “sometime”, “no action”, 
and “non-appearance” corresponded to 5, 4, 3, 2 and 1 points, 
respectively. Practice levels in each aspect were classified 
according to Bloom’s cutoff point of 60% 80%.22 For health 
practices, “good practice” involved a cutoff point of 90% of 
the total score in each of following: (i) initial assessment of 
primary care (five items), 22 out of a total of 25 points; (ii) 
practice in the first 2 days of fever (seven items), 31 out of 35 
points; (iii) practice in diagnosing DFS (12 items), 54 out of 
60 points; (iv) practice of intravenous infusion (four items), 
18 out of 20 points; (v) practice of referring patients (13 
items), 58 out of 65 points; (vi) guiding practice to prevent 
DF (six items), 27 out of 30 points.

The section on preparation of equipment and use of 
medical supplies provided the answers “yes”, “no”, and 
“not sure”, but remarks could also be given. We looked at 
eight aspects: (i) mercury sphygmomanometer and cuff of 
sizes small, medium and large; (ii) blood glucometer; (iii) 
hematocrit centrifuge; (iv) 5% dextrose in normal saline 
solution, 5% dextrose in lactated Ringer’s solution, or 5% 
dextrose acetar Ringer capacity 500 mL; (v) oral resuscita-
tion solution and nasogastric tube of sizes 8, 14, 16 and 
18; (vi) use of intravenous fluids, and use of cannula sizes 
18, 20, 21, 22 and 23; (vii) manual on management of 
dengue patients; (viii) training of healthcare providers for 
dengue and guidelines for clinical practice. Practice levels 
in each aspect were classified according to Bloom’s cutoff 
point of 80%.
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Collection and Analyses of Data
The PCU sent the self-administered questionnaire by post. 
Data were collected from October 2018 to August 2019. 
Differences in personal factors, knowledge, attitudes, pre-
paration of equipment and use of medical supplies, and DPC 
practices were determined by Spearman’s test; p < 0.05 was 
considered significant.

Qualitative Study
Participants for Focus-Group Discussions
The qualitative component of our study was based on 
discussions from focus groups. Nurses’ experiences 
regarding DPC were documented. A purposive sampling 
method was used for 23 of 94 nurses who answered the 
questionnaires and who provided quantitative data. There 
were 23 nurses from 23 PCUs in 23 districts of NSTP. 
There were two focus groups, with 11 and 12 nurses in 
each group. The moderator of the group discussion was 
a researcher (Charuai Suwanbamrung) who took notes 
regarding nonverbal communication. A second researcher 
(Orratai Nontapet) took notes related to verbal communi-
cation. The two researchers wrote up the notes after the 
focus-group discussion.

Questions
The two groups discussed five open-ended questions 
regarding DPC: (i) What are your suggestions for dengue 
prevention based on the PCU? (ii) What do you think of 
the assessment and diagnosis of dengue in your PCU? (iii) 
What do you recommend for the care of dengue patients 
during infection, such as during critical illness and recov-
ery periods? (iv) What do you advise dengue patients to do 
to look after themselves upon hospital discharge? (v) How 
do you prepare equipment and use medical supplies for 
dengue patients in the PCU?

Analyses of Qualitative Data
Next, we used a simple randomization and purposive 
method for inviting nurses representative of their PCU for 
group discussion. Qualitative data were analyzed based on 
themes. Analyses of qualitative data involved: (i) reading 
and re-reading the responses to understand the data; (ii) 
coding key words; (iii) assigning categories to key words; 
(iv) interpreting the meaning regarding the quotes from 
nurses; (v) determining the themes.23 Themes were returned 
to three nurses (who were randomized) to recheck the inter-
pretations made by the researchers.

Results
Quantitative Study
Personal Factors
Among the 94 participants, 85.1% were senior clinical 
nurses (n = 80), and 91 females (96.8%). Also, 57 
nurses (60.6%) were aged ≤45 years, and 76 nurses 
(80.9%) had ≥10 years of working experience (mean ± 
SD = 20.8 ± 8.9 years). A total of 71 nurses (75.5%) 
had worked in their current PCU for ≤10 years (7.8 ± 
6.8 years). During a 5-year period, the number of nurses 
who had experience of caring for dengue patients in the 
fever phase, shock phase and recovery phase was 70 
(74.5%), 11 (11.7%) and 43 (45.7%), respectively. The 
number of nurses who could carry out the tourniquet 
test, administer intravenous fluids for patients, refer 
patients in shock to a tertiary hospital, care for dengue 
patients who died subsequently and travel to prevent 
diseases was 71 (75.5%), 14 (14.9%), 11 (11.7%), 1 
(1.1%) and 69 (73.4%), respectively (Table 1).

Knowledge Regarding DPC
The total knowledge regarding DPC in general as well 
as the causes and symptoms of dengue in particular 
were classified into two levels (cutoff point = 80%): 
22.3% (n = 21) had a good knowledge level, and 
77.7% (n = 73) had a poor knowledge level. Three of 
the 14 items (numbers 2, 4 and 7) had negative ques-
tions and had low percentages of correct answers: 
31.9% (n = 30), 35.1% (n = 33) and 26.6% (n = 50), 
respectively. The highest percentage of correct answers 
(96.8%) corresponded to the knowledge that the four 
serotypes of the DENV can lead a patient to acquire 
DF more than once (item 3). Also, 95.7% of nurses 
knew that A. aegypti is a dengue-transmission vector 
that lives in small houses and has black and white 
stripes (item 10) and that a patient can be infected 
with the DENV several times (item 14). Finally, 
94.7% of nurses recognized that the signs and symp-
toms of DHF include plasma leakage and a decrease in 
the platelet count (item 1) (Table 2).

Attitudes Regarding DPC
The total attitude regarding DPC was classified into two 
levels (cutoff point = 80%). Only 21 nurses had a positive 
attitude (22.3%), and 73 nurses (77.7%) had a negative 
attitude towards DPC. The percentage of positive attitudes 
in 10 items was 25.5%–100%. Three items corresponded 
to <80% with regard to the following statements: “All 
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stakeholders are important in participating in the preven-
tion and control of dengue” (25.5%); “Quick notification 
of a health official (within 72 h) after a dengue case is 

found should be done” (31.9%); “A probable dengue case 
needs investigation if the patient has a high fever and red 
face for >2 days” (69.1%) (Table 3).

Table 1 Personal Factor of Nurses in 94 PCUs

Personal Factor n (%)

1. Sex

Female 91 (96.8)

Male 3 (3.2)

2. Position of registered nurse

Junior clinical nurse 14 (14.9)

Senior clinical nurse 80 (85.1)

3. Age group (years); mean ± SD = 43.2 ± 8.3 years (range, 22–57 years)

≤45 57 (60.6)

>46 37 (39.4)

4. Total work experience (years); mean ± SD = 20.8 ± 8.9 years (range, 1–36 years)

≤10 18 (19.1)

>10 76 (80.9)

5. Current work experience in the PCU (years); mean ± SD = 7.8 ± 6.8 years (range, 1–25 years)

≤10 71 (75.5)

>10 23 (24.5)

6. Experience in dengue-patient care within previous 5 years (cases)

No 27 (28.7)

Yes (mean ± SD = 24.6 ± 44.8 (range, 1–300)) 67 (71.3)

6.1 Experience of treating dengue patients in the fever phase

No 24 (25.5)

Yes (mean ± SD = 10.7 ± 21.6 (range, 1–150)) 70 (74.5)

6.2 Experience of caring for dengue patients in the shock phase

No 83 (88.3)

Yes (mean ± SD = 14.7±21.1 (range, 1–60)) 11 (11.7)

6.3 Experience of caring for dengue patients in the recovery phase

No 51 (54.3)

Yes (mean ± SD = 9.7 ± 16.3 (range, 1–70)) 43 (45.7)

6.4 Experience of doing the tourniquet test

No 23 (24.5)

Yes (mean ± SD = 8.7 ± 15.0 (range, 1–100)) 71 (75.5)

6.5 Experience giving intravenous fluids to patients suffering from shock

No 80 (85.1)

Yes (mean ± SD= 23.6 ± 24.5 (range, 1–60)) 14 (14.9)

6.6 Experience of referring dengue patients to a tertiary hospital (mean ± SD = 6.80 ± 11.93)

No 83 (88.3)

Yes (mean ± SD = 6.3 ± 11.4 (range, 1–40)) 11 (11.7)

6.7 Experience related to death of dengue patients

No 93 (98.9)

Yes (mean ± SD = 1 ± 0.0 (range, 1–1)) 1 (1.1)

6.8 Experience of preventing dengue in the community

No 25 (26.6)

Yes (mean ± SD = 12.6 ± 26.5 (range, 1–200)) 69 (73.4)
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Preparation of Equipment and Use of Medical 
Supplies in PCUs
Ninety-four nurses from 94 PCUs distributed in 23 dis-
tricts provided information. Nurses in 58 PCUs (60.6%) 
prepared equipment and used medical supplies in PCUs at 

a cutoff of >80%; the other 36 PCUs (39.4%) had a cutoff 
of <80%. The highest prevalence for preparation of equip-
ment, and use of medical supplies was item number 2 
(blood glucometer), which was used by nurses in 91 
PCUs (96.8%). In 32 PCUs (34%), nurses could carry 

Table 2 Number and Percentage of Correct Answers of Knowledge Regarding Dengue-Patient Care

Item Correct Answer 
n (%)

1. Signs and symptoms of dengue: dengue hemorrhagic fever includes increased leakage of plasma and reduced platelet count 89 (94.7)

2. Dengue includes four types: dengue fever, dengue hemorrhagic fever, dengue shock syndrome and dengue grade 4 (negative 

question)

30 (31.9)

3. An individual may have dengue infection more than once because the dengue virus has four serotypes 91 (96.8)

4. After 2 days, high fever is observed after a bite from a mosquito infected with the dengue virus (negative question) 33 (35.1)

5. A probable dengue-fever case involves an acute fever with at least two signs, such as headache, muscle/joint pains, 
positive tourniquet test, WBC count <5000 cell/mm3, platelets <150,000 cell/mm3 and increased hematocrit (5–10%)

83 (88.3)

6. Almost all symptoms of dengue hemorrhagic fever include high fever for 2–7 days with a red face, headache, poor 

appetite, abdominal pain, positive tourniquet test, WBC count <5000 cell/mm3, platelet count <100,000 cell/mm3 and 
increased hematocrit (>10%)

76 (80.9)

7. Patients with dengue shock syndrome have important signs, such as cold skin, restlessness, crying (in children) and 
increased urine output (negative question)

50 (53.2)

8. Patients with dengue can die from a delayed diagnosis 71 (75.5)

9. Patients with dengue in the convalescent phase show reduced fever, itching and a good appetite 69 (73.4)
10. Aedes aegypti is small, and black and white 90 (95.7)

11. Female Aedes aegypti bite humans for breeding 82 (87.2)

12. Eggs of Aedes aegypti remained at a dry temperature for >1 year 60 (63.8)
13. Secondary infection by the dengue virus increases the severity of signs and symptoms 80 (85.1)

14. A human can be infected with the dengue virus several times, leading to severe and non-severe disease 90 (95.7)

Total knowledge regarding dengue-patient care (total of 14 points)a

Good knowledge (≥11 points) 21 (22.3)

Poor knowledge (<11 points) 73 (77.7)

Note: aCutoff for a good level ≥11 points (80%).

Table 3 Number and Percentage of Positive-Attitude Responses to Items Regarding Dengue-Patient Care

Item Positive Response n (%)

1. Dengue has been a public-health problem in tropical countries and Thailand 91 (96.8)

2. In the fever stage, the dengue virus could be transmitted to other people so there is a need to prevent mosquito bites 89 (94.7)

3. Severity of dengue disease causes death from shock and bleeding 93 (98.9)
4. Drinking fluids and giving intravenous fluids are important in dengue hemorrhagic fever 94 (100)

5. Wording “prevention is the best treatment of dengue” 82 (87.2)

6. Community participation is the strategy for sustainable prevention of dengue 94 (100)
7. High levels of larval indices predict the risk of a dengue outbreak 93 (98.9)

8. All stakeholders are important for dengue prevention/control 24 (25.5)

9. Rapid notification (within 72 h) to a health official after a dengue case is found is important 30 (31.9)
10. A probable dengue case needs investigation if he/she has a high fever and a red face for >2 days 65 (69.1)

Total attitude regarding dengue-patient case (total = 10 points)
Positive attitude (≥8 points) 21 (22.3)
Negative attitude (<8 points) 73 (77.7)

Note: Cutoff point for a positive attitude ≥80%.
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out aspect number 1 (mercury sphygmomanometer and 
cuff of sizes small, medium and large) (Table 4).

DPC Practices
With respect to DPC practices, we focused on six aspects, 
as shown below. The first aspect was initial assessment of 
a patient visiting the PCU/hospital for screening of dengue 
infection (five items). We found that 88.3% (n = 83) of 
nurses could practice screening for suspected cases of 
dengue well. Nearly all nurses could measure blood pres-
sure, body temperature and respiratory rate.

The second aspect was basic practices after meeting 
dengue patients within the first 2 days of the fever phase 
(seven items). We found that 87.2% (n = 82) of nurses 
could provide primary care for patients. For example, they 
always recommended patients to use paracetamol to 
reduce fever instead of aspirin, and encouraged patients 
to drink liquids such as fruit juice or mineral water.

The third aspect was the practice guideline for the 
dengue diagnosis (12 items). We discovered that 85.1% 
(n = 80) of nurses had good levels of general practices. In 
all items, almost all nurses could regularly assess body 
temperature, abnormal bleeding (eg, vomiting blood, defe-
cating blood), rapid, mild, unresponsive wrist pulses and 
depressive symptoms.

The fourth aspect was the practice guideline for using 
intravenous fluids to manage initial shock (four items). We 
discovered that 50% (n = 47) of nurses could resolve shock 
with treatments, such as intravascular infusion of 5% dex-
trose/normal saline solution at a drip rate suitable for adults 
and children in shock before referral to a tertiary hospital.

The fifth aspect was the practice guideline for referral 
to a tertiary hospital (13 items). We found that 51.1% (n = 
48) of nurses were classified as achieving good practice in 
this regard. They could make hospital referrals when they 
recognized signs of shock (eg, not drinking, excessive 
thirst, little/no urination for 4–6 h, restlessness, abnormal 
bleeding, cold feet and sweating, fever and no improve-
ment in symptoms), and they could refer patients suffering 
from shock to a tertiary hospital.

The final aspect was the practice guideline for dengue 
prevention (six items). We discovered that 77.7% (n = 73) of 
nurses could offer great advice. Most of the nurses could 
provide advice regarding prevention of mosquito bites; 
encouraged the destruction of Aedes species breeding sites 
every week in communities; communicated information to 
the PCU to undertake fogging in the patient’s home and over 
a radius of 100 m; monitored the Breteau Index, House 
Index and Container Index to assess the risk of dengue 
outbreak in communities (Table 5, Supplementary 1).

Correlation Among Personal Factors, Experience, 
Knowledge, Attitudes and Practices with Regard to 
DPC
Sex, age, employment grade, total work experience and 
current work experience in the PCU were significantly 
correlated with the ability to provide intravenous fluids 
to patients in the critical phase of dengue (p < 0.05 for all).

There was no significant correlation between the over-
all level of knowledge, attitudes or six aspects of practice 
regarding DPC (p > 0.05 for all). Almost all factors were 
not correlated significantly with the knowledge, attitude or 
practice components regarding DPC (p > 0.05 for all). 

Table 4 Number and Percentage for Nurses Preparing Equipment and Using Medical Supplies in PCUs

Item Number 
(%)

1. Mercury sphygmomanometer and cuff of sizes small, medium and large 32 (34.0)

2. Blood glucometer 91 (96.8)

3. Hematocrit centrifuge 78 (83.0)
4. 5% dextrose in normal saline solution, 5% dextrose in lactated Ringer’s solution or 5% dextrose acetar Ringer’s solution capacity 

500 mL.

64 (68.1)

5. Oral resuscitation solution and nasogastric tube of sizes 8, 14, 16 and 18 70 (74.5)
6. Set intravascular fluid, medicut size number 18, 20, 21, 22 and 23 70 (74.5)

7. Manual on management of dengue patients 74 (78.7)

8. Training of healthcare providers for dengue and guidelines for clinical practice 60 (63.8)

Preparation of equipment and use of medical supplies in PCUs
No 37 (39.4)
Yes 58 (60.6)

Note: Cutoff point was ≥6 points (80%).
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Current work experience in the PCU was correlated sig-
nificantly with attitudes regarding DPC (p < 0.05).

Experiences (ie, experience in caring for dengue 
patients with fever, in shock, in the recovery phase, 
requirement for administration of intravenous fluids and 
referral to a tertiary hospital) were correlated significantly 
with DPC (p < 0.05 for all). The employment grade, total 
work experience, experience in caring for patients in shock 
and ability to administer intravenous fluids were correlated 
with death of dengue patients (p < 0.05 for all).

Preparation of equipment and use of medical supplies 
for DPC showed a significant correlation with age, 
employment grade between ward nurses and senior nurses 
and ability to carry out the tourniquet test (p < 0.05 for 
all). Whereas practice regarding DPC aspect number 1, 2 
and 5 were statistically significantly correlated with pre-
paration of equipment factor (p < 0.01, p < 0.01 and p < 
0.05), respectively.

Nurses’ experience with DPC within the previous 5 
years, experience in undertaking the tourniquet test and 
in administering intravenous fluids to patients in the cri-
tical phase were correlated significantly with the practice 
guideline for dengue prevention (p < 0.05 for all) (Figure 1 
and Supplementary 1).

Qualitative Study
Twenty-three nurses from 23 PCUs in 23 districts in NSTP 
participated in group discussions. They were 22 females 
and one male. The mean age was 44 ± 6.1 years. Twenty- 
two nurses had a senior rank, with total work experience 
of 21.1 ± 6.1 years, and current work experience in the 
PCU of 8.4 ± 6.2 years. Also, 65.2% (n = 15) had experi-
ence in DPC in the previous 5 years. DPC was analyzed 
according to four themes, as discussed below.

The first theme was “Several problems and obstacles in 
dengue management in the PCU”. This theme suggests 
that people in the community in NSTP mostly lacked 
awareness, lacked participation, had delayed information 
about dengue and did not have a budget supported by the 
local government. In forested communities, there were no 
cases of dengue tracking. Quotes from nurses included: 
“people in the community lack management of households 
and areas around the house” (Nurse #22); “ . . . people are 
not aware of dengue severity . . . ” (Nurse #5); “a delayed 
diagnosis means that it takes a long time to send a dengue 
patient from a sub district hospital to a district hospital” 
(Nurse #14).

The second theme was “Unpreparedness of equipment 
and medical supplies, and ambulances for hospital 

Table 5 Number and Percentage for Nurse Practices Regarding Dengue-Patient Care

Aspect n (%)

1. Practice of initial assessment of patient visiting the PCU/hospital for screening of dengue infection (five items = 25 points)
Good practice (≥22 points) 83 (88.3)

Poor practice (<22 points) 11 (11.7)

2. Basic practice after meeting dengue patients within the first 2 days of the fever phase (seven items = 35 points)

Good practice (≥31 points) 82 (87.2)
Poor practice (<31 points) 12 (12.8)

3. Practice guideline for dengue diagnosis in the shock phase with drowsy signs after 3 days (12 items = 60 points)
Good practice (≥54 points) 80 (85.1)

Poor practice (<54 points) 14 (14.9)

4. Practice guideline for administering intravenous fluids for initial resuscitation (four items = 20 points)

Good practice (≥18 points) 47 (50.0)

Poor practice (<18 points) 47 (50.0)

5. Practice guideline for referral to a tertiary hospital (13 items = 65 points)

Good practice (≥58 points) 46 (48.9)
Poor practice (<58 points) 48 (51.1)

6. Practice guideline for dengue prevention (six items = 30 points)
Good practice (≥27 points) 73 (77.7)

Poor practice (<27 points) 21 (22.3)

Note: Cutoff for good practice ≥90% for each aspect.
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referral”. This theme suggested that the district and sub 
district governments lacked budgetary support for standard 
equipment for the prevention and control of dengue, and 
lacked medical supplies for the assessment, screening and 
initial treatment of dengue. The quotes from participants 
included: “lack of provision of children’s cuffs for 
a sphygmomanometer” (Nurse #5)”; “lack of sharing the 
medical equipment and supplies from provincial hospitals, 
and district hospitals to the PCU” (Nurse #5). Moreover, 
there was a lack of policy for initial treatment, such as 
“intravenous infusion in the physician’s presence” (Nurse 
#13) and “ . . . the PCU had no ambulances, sometimes the 
PCU must use the nurse’s car for referring a dengue 
patient if there is a severe case” (Nurse #15).

The third theme was “Delayed diagnosis and treatment 
because the PCU focuses only on the referral, not treat-
ment”. This theme suggested that PCU nurses focused 
only on referring patients who had the signs and symptoms 

of dengue. Only the attending physician can make the 
dengue diagnosis, but PCUs contain only nurses. Nurses 
reported the limitations of their role: they could not make 
diagnoses but could refer patients. They stated: “The den-
gue diagnosis is the role of physicians, nurses only provide 
health assessments and referrals” (Nurse #1); “If I suspect 
a dengue case, it will be followed up” (Nurse #23); “ . . . if 
the patient’s symptoms indicate dengue, he/she will be 
referred as soon as possible” (Nurse #23); “ . . . the dengue 
diagnosis is the role of the physician . . . ” (Nurse #23).

The final theme was “Practice of dengue patient care 
will be better if all stakeholders are involved”. This theme 
suggested that to decrease the morbidity and mortality 
rates of dengue, the community must take action. Such 
action includes: making people in the community aware of 
dengue; organizing training programs for dengue preven-
tion/control for all stakeholders; providing household man-
agement; revising clinical-practice guidelines for dengue 

Figure 1 Correlation among personal factors (numbers 1–5), experience (numbers 6–14), knowledge (number 15), attitude (number 16), equipment (number 17) and 
practice regarding dengue patient care (numbers 18–24) Spearman’s test statistics: - Not statistically significant; *p < 0.05; **p < 0.01. Remarks, 1 Sex. 2 Age group (Cutoff 
point 45 years). 3 Position level (Practical/expert level). 4 Working experience up to the present (Cutoff point 10 years). 5 Working experience in the current duty at PCU 
(Cutoff point 10 years). 6 Have experience in treating dengue patients in previous 5 years (Yes/no). 7 Have experience in treating dengue patients in fever phase (Yes/no). 8 
Have experience in caring for dengue patients in the shock phase (Yes/no). 9 Have experience in caring for dengue patients in the recovery phase (Yes/no). 10 Have 
experience in doing tourniquet test (Yes/no). 11 Experience giving intravascular fluid to patients in the critical phase (Yes/no). 12 Experience in referring dengue patients to 
hospital. 13 Experience related to dengue patient death (Yes/no). 14 Experience in prevention of dengue diseases in community (Yes/no). 15 Knowledge regarding DPC 
(Cutoff point for good knowledge level at ≥80%). 16 Attitude regarding DPC (Cutoff point for positive attitude level at ≥80%). 17 Preparation of equipment (Cutoff point for 
preparation level at ≥80%). 18 Practice regarding DPCA1: Practice to initial assessment of patient visiting the PCU/hospital for screening dengue infection (Cutoff point for 
good practice level at ≥90%). 19 Practice regarding DPCA2: Basic practice after meeting dengue patients within the first 2 days of the fever phase (Cutoff point for good 
practice level at ≥90%). 20 Practice regarding DPCA3: Practice guideline for dengue diagnosis with dengue shock phase with drowsy sign after 3 days (Cutoff point for good 
practice level at ≥90%). 21 Practice regarding DPCA4: Practice guideline for taking intravascular fluid for initial resuscitated shock (Cutoff point for good practice level at 
≥90%). 22 Practice regarding DPCA5: Practice guideline for referral to province hospital (Cutoff point for good practice level at ≥90%). 23 Practice regarding DPCA6: 
Practice guideline for dengue prevention (Cutoff point for good practice level at ≥90%).
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and applying them to all PCUs in the province; developing 
a policy and budget for equipment and medical supplies. 
Quotes from participants included: “ . . . have the obvious 
guidelines, explanation and application cover all PCUs in 
the province” (Nurse #18); “PCUs, district hospitals, pro-
vincial hospitals and public-health officials in the province 
must support all equipment and medical supplies” 
(Nurse #3).

Discussion
First, we wished to assess the factors and practices of 
DPC. The risk factors were personal factors, experience, 
knowledge, attitudes, preparation of equipment and use of 
medical supplies, and practices with regard to DPC. We 
found that 77.7% (n = 73) of nurses had a poor knowledge 
level, and only 22% (n = 21) had a good knowledge level. 
Three of the 14 items (numbers 2, 4 and 7) were negative 
questions and had a low percentage of correct responses: 
31.9%, 35.1% and 53.2%, respectively. The reason might 
be that nurses may not know the reporting procedures or 
may not have experience in reporting, such as classifying 
dengue into DF, DHF or DSS.3 This result is in accordance 
with that of a study of the knowledge, attitudes and prac-
tice towards DF of 348 healthcare professionals that 
demonstrated a low-to-moderate level.15 Moreover, the 
theme “Practice of dengue patient care will be better if 
all stakeholders are involved” and the quotes from nurses 
showed the unpreparedness of the PCU regarding prepara-
tion of equipment and use of medical supplies: 
“Unpreparedness of intravascular infusion sets in the 
PCU” (Nurse #6); “Lack of sharing of medical equipment 
and supplies from provincial hospitals, and district hospi-
tals to PCUs” (Nurse #13); “ . . . lack of policy on initial 
treatment, such as intravascular infusion in the physician’s 
presence” (Nurse #13). These results are consistent with 
a study on 196 healthcare staff.23 The percentage of cor-
rect answers from healthcare staff regarding their knowl-
edge, attitudes and practice was <50%, and the authors 
suggested that a training program for the prevention of 
dengue was necessary for healthcare staff.24 In another 
study, supporting data from patients (96–98%) revealed 
that the primary care practitioners had not given informa-
tion on dengue prevention/control to them.7 In the present 
study, the highest percentage of correct answers (96.8% of 
nurses) corresponded to knowledge that the four serotypes 
of the DENV can lead a patient to acquire DF more than 
once. Also, 95.7% of nurses knew that A. aegypti is 
a dengue-transmission vector that lives in small houses 

and has black and white stripes, and that a patient can be 
infected by the DENV several times. Moreover, 94.4% of 
nurses knew that the signs and symptoms of DHF include 
plasma leakage and a decrease in the platelet count. These 
findings are consistent with those in a study on the knowl-
edge, attitudes and practices regarding dengue infection 
among public-sector healthcare providers in Machala 
(Ecuador). That study showed that participants had 
a high level of knowledge on symptoms and treatment of 
dengue.25 However, our results are not consistent with 
observations in a study that found that healthcare profes-
sionals lacked clinical knowledge of dengue.26

Almost all nurses had a negative attitude towards DPC. 
This finding is related to the nurses’ opinion that the nurse 
in the PCU focuses only on referring patients who have the 
signs and symptoms of dengue. The dengue diagnosis can 
be made only by physicians, but PCUs contain only 
nurses. It showed an attitude that misunderstanding of 
the guidelines on the reporting of dengue cases within 24 
hours which nursing care were covering the role of report 
case as the guideline disease control.4,9

The practice of DPC was divided into six aspects. More 
than 90% of nurses achieved good practice in these four 
aspects. This finding is consistent with that in a research 
study showing that 96.3% of doctors, physicians and nurses 
have a high level of basic practice of dengue patient care.27 

According to one aspect (the practice guideline for admin-
istering intravenous fluids for initial resuscitation of 
patients in the critical phase), the low score was corrected 
to 44.7% because of the disorders related to dengue. The 
critical phase is where plasma leakage outside blood vessels 
occurs in individuals with DHF. Screening tests must begin 
to rapidly identify individuals who are sick and who are at 
risk. The practice of initial assessment, primary care and 
administration of intravenous fluids includes monitoring 
and assessment of shock, and care to prevent shock by 
providing intravascular infusions and blood transfusions. 
After the passing of the shock period, the patient enters 
the recovery phase, in which the nurse in the district hospi-
tal carefully takes intravascular fluids for the initially resus-
citated patient in the critical phase.1,2 Our results were 
inconsistent with those in a study on the knowledge, atti-
tudes and practices for dengue among healthcare profes-
sionals in southern Taiwan.26 That study showed that 
healthcare professionals lacked education in the important 
clinical features of dengue. Moreover, a limitation of prac-
tice in PCUs corresponded to a particular theme: “Delayed 
diagnosis and treatment is because PCUs focus only on 
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referral, not treatment”. This theme indicates that nurses in 
PCUs focus only on referring patients who have the signs 
and symptoms of dengue disease. As stated above, this is 
because PCU nurses cannot diagnose dengue: only physi-
cians can.

We analyzed the correlation among factors and practices 
of DPC. We found that almost all personal factors were not 
significantly correlated with DPC. This finding is not con-
sistent with observations in a study on the knowledge, 
attitudes and practices towards DF prevention and asso-
ciated factors among 348 public healthcare 
professionals.15 That study concluded that the sex, age, 
type of profession and experience of a healthcare profes-
sional were associated with the knowledge level of that 
healthcare professional.15 We found that current experience 
in the PCU was correlated significantly with practices 
involving the guidelines for administering intravenous 
fluids for initially resuscitated patients in the critical 
phase, and that experience in DPC within the previous 5 
years was associated significantly with practices involving 
the guidelines for dengue prevention/control in the commu-
nity. Both of these factors are important for nurses’ roles in 
dengue management in PCUs and for their career 
development.9,10 These findings are consistent with those 
from a study that reported that primary care practitioners do 
not give advice on disease prevention,7 and that public- 
health professionals rather than nurse practitioners partici-
pated in surveillance systems for dengue prevention/control 
in the community.28 One study reported that knowledge 
about DF and its complications among 100 nursing practi-
tioners in a hospital did not have an association with the 
demographic variables of nurses.29

Two factors had a significant relationship with attitudes 
regarding DPC, namely the experience in: (i) caring for 
dengue patients in the critical phase; (ii) referring dengue 
patients. This finding shows that nurses’ attitudes are 
dependent upon their experience with dengue patients. 
This result is in accordance with that in the study on the 
knowledge, attitudes and practices among communities 
which found that people who live in outbreak areas 
showed better knowledge, attitudes and practices com-
pared with those who did not.30 It is also believed that 
nurses who have experience will have more positive atti-
tudes. This concept was indicated by a quasi-experimental 
study that assessed the effect of educational sessions about 
DF on the knowledge and attitudes of 71 nurses in El 
Zagazig Fever Hospital in Egypt. That study showed an 

increasingly positive attitude after participation in an edu-
cation-and-implementation program.14

The correlation among the knowledge, attitudes and 
practices of DPC was not significant. Our result is not in 
accordance with that in a study on the knowledge of nurses 
regarding DF in a tertiary care teaching hospital in Nepal. 
That study demonstrated low levels of knowledge on DF 
and its complications among nursing practitioners, and did 
not reveal an association between their knowledge and 
demographic variables.29 Moreover, the results of a study 
involving 247 nurses and 348 healthcare professionals in 
Ethiopia showed that their knowledge, attitudes and prac-
tices regarding DF were not satisfactory.15 Another study 
between January and September 2019 demonstrated no 
relationship between knowledge, attitudes or practices 
because there was a high incidence of dengue: the mor-
bidity incidence was 188.24 cases/100,000 people, and the 
mortality incidence was 0.27 cases/100,000 people.6 The 
reasons for such results might be a lack of training on 
DPC, which focuses on knowledge of treatments, so 
nurses in PCUs provided imperfect advice on dengue. 
Those results were consistent with data in a study that 
found that knowledge of DF had no significant relationship 
with practices.29,31 However, those results were inconsis-
tent with data from a study on the knowledge, attitudes 
and practices regarding DF prevention in nursing students 
at a tertiary hospital which showed that the relationship 
between knowledge about DF spread and practices in 
dengue prevention was significant.27 Moreover, the results 
from our study were not consistent with the data from 
a systematic review of 17 studies conducted in Malaysia 
which showed that a high level of knowledge led to a good 
attitude and high level of preventive practices of dengue.32

In the present study, the four themes of qualitative data 
supported the quantitative data of knowledge, attitudes and 
practices of DPC. In particular, preparation of equipment 
and use of medical supplies in the PCU did not reach the 
cutoff point of ≥80%, which is important for the assess-
ment and diagnosis of dengue.1,5 The tourniquet test is 
important for DPC in PCUs in Thailand.33 If a PCU lacks 
equipment and medical supplies, the healthcare provider 
will not be able to provide optimal DPC. Training is 
especially important for medical and non-medical person-
nel involved in the clinical management of dengue at the 
primary, secondary and tertiary levels of care.34 Moreover, 
community participation is needed to improve DPC by 
developing and using the appropriate guidelines.16
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Our study had two main limitations. First, the study 
cohort (94 nurses) was small. Second, almost all partici-
pants were women. For these reasons, our results may not 
be representative of other PCUs in other provinces in 
Thailand.

Conclusions
Nurses in PCUs have important roles in providing DPC in 
Thailand. There was a few good knowledge and positive 
attitudes among participants, but >90% of all nurses had 
good practices regarding DPC. There was no significant 
relationship among knowledge, attitudes or practices 
regarding DPC. The nurses’ experience in caring for den-
gue patients in the critical phase and experience in refer-
ring dengue patients were related significantly to the 
attitudes regarding DPC. Current experience in the PCU 
was associated significantly with the dengue practice of 
administering intravenous fluids for initially resuscitated 
patients in the critical phase. Nurses’ experience of DPC in 
the previous 5 years was related to practices for dengue 
prevention/control in the community. Our study demon-
strated the need for PCUs to provide equipment, medical 
supplies and guidelines for clinical management of dengue 
to support care of patients with dengue in PCUs. 
Moreover, dengue practice workshop programs are needed 
for PCU nurses as a bridge between knowledge, attitude 
and practice.
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