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Background: The Ethiopian national strategy for the prevention, control and elimination of
malaria is one of the Health Development Programs (HDP IV). Dengue fever is one of the vector
borne diseases that causes Acute Febrile Illness and death in tropical and sub-tropical countries.
Knowledge, attitude and practice of health-care professionals towards dengue fever prevention
and associated factors among health professionals is not yet well known across the country and
concern is varied in context and place. Therefore, the aim of this research was to assess knowl-
edge, attitude and practice towards dengue fever prevention and associated factors among public
health sector health-care professionals in Dire Dawa administrative city, eastern Ethiopia.
Materials and methods: An Institution-based cross sectional study was conducted from
September 9 to October 13, 2017. The study was conducted among a sample of 348 health-
care professionals which were from the randomly selected nine clusters of public health
facilities located in urban and rural areas of Dire Dawa. Data were collected by self-
administered structured questionnaire. Bivariate and multinomial logistic regression analyses
were made to check the associations among predictor variables and to control for confound-
ing factors. A P-value <0.05 was used to declare statistical significance.

Results: Of the 348 sampled health-care professionals, 300 were included in the analysis giving a
response rate of 86.2%. Nearly half (148/49.3%) of the participants demonstrated a moderate level
of knowledge, 140 (46.7%) a neutral level of attitude and 156 (52%) a low level of practice towards
dengue fever prevention. Multinomial logistic regression revealed that type of health profession,
type of health facility and dengue fever prevention training status were significantly associated with
the knowledge, attitude and practice of health-care professionals. The odds of physicians and
public-health officers having a high level of knowledge or a low knowledge level were (AOR [95%
CI] =38.793 [7.279, 206.734]) and (AOR[95% CI] =6.15[1.643, 23.026]) times higher than the
odds for nurse professionals. The odds for professionals who worked in health centers and had a
high knowledge level towards dengue fever prevention were (AOR [95% CI] =0.252 [0.086,
0.737]) times higher than those working in referral hospitals. The odds of health-care professionals
who were public-health officers and those who worked in primary hospitals having a favorable
attitude towards dengue fever prevention were (AOR [95% CI] =7.011 [1.867, 26.321]) and (AOR
[95% CI] =3.683 [1.284, 10.563]) times higher than the odds for nurse professionals and those who
worked in a referral hospital setting respectively. The odds of health-care professionals who took
dengue fever prevention training were 10.23 times (AOR [95% CI] =10.23 [1.052, 99.478]) higher
than the odds for health-care professionals who had not received the training.

Conclusion: Knowledge attitude and practice of health-care professionals were not satis-
factory towards dengue fever. Additional training is required to plug this gap. Thus, the
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regional health bureau and stakeholders should follow up and provide support including provision of the World Health Organization’s

standardized guidelines of dengue fever prevention. We recommend similar studies to be done specifically in Ethiopia and elsewhere to

better understand the gaps.
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Introduction

Dengue virus is a single-stranded RNA virus with four
serotypes (DENV 1-4) which belong to the genus
Flavivirus of the Flaviviridae family.' > The arbovirus com-
monly called break bone fever” is transmitted to humans by
the Aedes aegyptimosquito and Aedes albopictusS Dengue
fever is characterized by fever, which lasts from 5 to 7 days
with two or more symptoms: headache, retro-orbital pain,
myalgia, arthralgia, rash, hemorrhagic manifestations, or
leucopenia.® Infection with additional dengue serotypes
increases the risk of hemorrhagic disease, resulting in
severe mucosal and gastrointestinal bleeding, hypovolemia
and potentially death.' Population growth, increased move-
ment of individuals, rapid urbanization, limited financial
and human resources, environmental changes and neglected
(rural and slums) areas are attributed to vector breeding and
the rise in dengue outbreaks.”””

Dengue virus infection is found in tropical and sub-
tropical regions around the world, is increasingly recog-
nized as one of the world’s emerging infectious diseases'’
and has become a major international public health
concern.'" The World Health Organization estimated that
about 2.5 billion people are at risk for dengue fever and, in
recent decades, its incidence rate around the world has
increased and become an important public health issue.'
The actual numbers of dengue cases have been underre-
ported and misclassified. One recent estimate indicates that
there are 390 million dengue infections per year, of which
96 million manifest clinically with any severity of World
Health Organization disease classification (Dengue Fever,
Shock
Syndrome).*'? In the absence of changes in other deter-

Dengue Hemorrhagic Fever and Dengue
minants, studies suggest that climate change could expose
an additional 2 billion people worldwide to dengue trans-
mission by the 2080s."* An estimated 500,000 people with
severe dengue (DHF/DSS) require hospitalization each
year and about 2.5% of those affected will die."> In addi-
tion, severe dengue (DHF/DSS) remains a leading cause of
hospitalization and death of children in at least eight

Southeast Asian countries.'® In Africa, dengue fever

outbreak has been reported and confirmed in Mauritania,
Senegal, and Ethiopia. Dengue is likely under-recognized
and under-reported in Africa due to low awareness of
health-care providers, other prevalent febrile illnesses,
lack of diagnostic testing, and systematic surveillance.'’
Most researchers conducted previously were mainly in
Asia and focused on how community members view den-
gue infections; however, there have been few attempts to
date to better understand the perspectives of clinicians.'® >
A study conducted in Taiwan among health professionals
towards their knowledge on mosquito-transmitted dis-
eases (Malaria, yellow fever and dengue fever) showed
significant knowledge deficits.** Similarly, in a study in
Karachi, physicians had basic knowledge but were lack-
ing in clinical diagnosis and management and needed
training.'® Whereas a study conducted in Pakistan
showed that practitioners had a stronger understanding
of dengue patho-physiology than clinical diagnosis and
treatment.”* Among primary health-care professionals in
Makkah (Saudi Arabia), more than half of them had an
excellent knowledge regarding clinical presentation of
dengue fever (DF) but insufficient knowledge towards
DF diagnosis.”> A study conducted in Abidjan (Cote
d’Ivore) among health professionals working in public
hospitals showed that one fifth of health professionals
had a good knowledge and good diagnostic practice of
DF and three-quarters of them knew dengue is a series
illness.*® Treatment and management of dengue with co-
morbidities is a major health problem, because it causes
deaths.”’*® In major cities of Pakistan, half of the physi-
cians surveyed were not aware of the management of
dengue patients with liver disease and taking medicines
like metformin.*® A recent report showed that 60% of
dengue cases had co-morbidities. Hepatitis B and C were
major risks to developing dengue shock syndrome.*’
One of the HSDP-IV national strategy of Ethiopian is
prevention, control and elimination of malaria.’! The pre-
vention and control of dengue outbreak mainly depends on
the epidemiological surveillance of cases and mosquito
vectors.*>** Dengue fever emerged for the first time in the
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eastern part of the country'* and the outbreak continued in
this area with more than 12,000 cases reported to the World
Health Organization since 2013.** Also a total of 6,192 new
dengue fever cases were reported from Gode of Somalia
region, Hadar of Afar region and Dire Dawa city administra-
tion in May 2014.%> And it becomes an ongoing outbreak in
Dire Dawa city administration and so far about 106 cases
were reported by the date of study onset in 2017.%¢

Since there is no previous study done regarding the
knowledge, attitude and practice (KAP) of health-care
professionals (HCPs) towards dengue fever prevention
and associated factors in Ethiopia including the study
area, this study expected to provide evidence-based infor-
mation in order to bridge the gaps and be used as a mile-
stone for policy makers to improve the prevention of and
control the outbreak of the disease.

Materials and methods
Study design and setting

An institution-based cross-sectional study was conducted from
September to October 2017, in Dire Dawa administrative city,
which is located 515 km from the capital city of Ethiopia.
According to the 2009 census of the Dire Dawa regional health
bureau (DRHB), the total population of the city was 466,000.
The city has one referral hospital, one primary hospital, 15
health centers (seven in rural and eight in urban areas), 32
health posts, three private hospitals, two higher clinics and 32
mid-level clinics. The source populations were all health-care
professionals working in Dire Dawa public health facilities.
The study population wwas the total number of HCPs (physi-
cians (GPs), nurses and public-health officers) working in
selected Dire Dawa public health facilities and who were
working and available at the time of data collection.

Sampling size determination and sampling

technique

The sample size was calculated using a single population
proportion formula (n= Za/2%p (1-p)/d?) by considering
the following assumption; prevalence of knowledge
about dengue fever prevention was taken as 0.5 (as
there was no previous data available in Ethiopia and
elsewhere with a similar setting), 95% level of confidence
(Za/2=1.96), 5% margin of error (d=0.05), making the
sample size of 384. However, the total numbers of HCPs
working in the selected public health facilities were 348,
all of them were included in the study so there was no
need for sampling. From the total of 17 public health

facilities located in both urban and rural areas of the
city administration, nine (seven health centers and two
hospitals) were selected using SRS technique and
included in the study. In total, 107 HCPs were found in
urban and rural health centers. Three health centers from
rural areas with a total of 29 HCPs (Wahil health center:
eleven HCPs, Jelobelina health center: nine HCPs and
Kalicha: 9 HCPs) and the four health centers from urban
residency were: Dire-Dawa, Adiss-ketema, Legehare and
Gende-gerada with distribution of HCPs 17, 19, 25 and
18 respectively. The two hospitals included were
Dilchora referral hospital and Sabiyan primary hospital
with 240 HCPs together (175 and 65 HCPs respectively).
Our study subjects were primary physicians (G.Ps), pub-
lic-health officers and nurses because in our set up or
context they are the first-line health-care providers to
diagnose, notify and manage dengue fever cases. The
health professional to population ratio in the city admin-
istration were 1:1,324 for nurses, 1:18,957 for public-
health officers and 1:6,796 for physicians in 2009.%!
Data collection and analysis

Data were collected using a structured self-administered
questionnaire which was initially prepared in English then
translated into the local language (Amharic) by an individual
who had a good knowledge of the language. It was then
translated back to English to check for any inconsistencies.
The 31-item questionnaires were adapted from the literature*
and composed of four parts: The first part asked about the
socio-demographic characteristics of the HCPs. The second
part consisted of knowledge assessment questions towards
dengue fever prevention and the third part assessed the atti-
tude of HCPs towards dengue fever prevention using a five-
point Likert scale, where 1 indicated “strongly disagree” and
5 “strongly agree.” And the final part assessed the practice of
HCPstowards dengue fever prevention. Pre-testing was done
on 18 (5%) of total sample size in another health facility
outside the study setting and before the actual data collection
and then necessary modifications and corrections were made
accordingly before using it for the actual study. Validity and
reliability analysis was done. The tool was found to be reliable
with Cronbach’s alpha (r) of 0.72, 0.73 and 0.79 for knowl-
edge, attitude and practice respectively. Before Data were
collected verbal consent was obtained from the HCPs. The
collected data were cleared and entered into EPIDATA 3.0
then exported to SPSS Version 23 (IBM Corporation,
Armonk, NY, USA) for analysis. Univariate analysis was
done to describe the socio-demographic section of the data
and for categorical variables frequency tables and percentages
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were calculated. Based on bloom’s cut off points we have
classified knowledge and practice into three levels.
Knowledge- and practice-based questions were analyzed by
calculating the cumulative knowledge and practice score per-
cent as an aggregate of all questions and a score from zero to
one point was given accordingly for appropriate responses
that the participants were familiar with their choice of
responses and then calculated participants cumulative score
percent. Knowledge (Low <60%), (Moderate 60—-80%) and
(High 80-100%); Practice (Low level <60%), (Moderate
level 60—80%) and (High level 80—100%). Attitude questions
were analyzed based on a Likert scale and calculated for
cumulative score of participants with maximum possible
score of 5 points per question for a total of 10 items and
categorized into three scoring categories based on the litera-
ture (Favorable attitude: 39-50 score, neutral: 33—38 score
and unfavorable <32 score).*> Variables in the bivariate ana-
lysis with P-value <0.25 were considered for the final multi-
nomial logistic regression model. The strength of statistical
association was measured by AOR at 95% CI. Statistical
significance was declared at P<0.05.

Ethics statement

Ethical clearance was obtained from the Ethical clearance
committee of the College of Public Health and Medical
Sciences of Jimma University (Reference number:
IHRPGD/849/17). Study participants were oriented and
informed about the objective of the study. Then, written/
verbal informed consent was secured from each
study participant prior to commencement of data

collection.

Results

Socio-demographic characteristics

From a total of 348 study subjects, 300 were included in
the analysis giving a response rate of (86.2%); among
these, 165 (55%) were females and 162 (98.2%) were in
the age group between 21 and 40 years old. The mean
age of HCPs was 29.89 (SD +6.21) years and the
majority of participants 95 (65%) possessed a BSc
degree. More than four-fifths of the participants were
nurses 247 (82.3%) and only 10 (3.3%) of the HCPs (3
(1%) nurses, 4 (1.3%) public health officers and 3
(1.3%) physicians) had received training regarding den-
gue fever prevention. The mean experience of HCPs
was 6.73 years and the majority (155/51.7%) of HCPs
were from a referral hospital setting (Table 1).

Table | Socio-demographics of HCPs working in public health
facilities (N=300) in Dire Dawa, eastern Ethiopia, 2017

Variables n (%)
Gender Male 135 (45)
Female 165 (55)
Age (years) 2140 279 (93)
40-60 21 (7)
Profession Doctor (GP) 22 (7.3)
Public health officer 31 (10.3)
Nurse 247 (82.3)
Education level MSc degree 3(1)
MD 22 (7.3)
BSc degree 195 (65)
Diploma 80 (26.7)
Experience <I year 24 (8)
14 years 99 (33)
5-9 years 113 (37.7)
10-14 years 40 (13.3)
15-19 years 10 (3.3)
>19 years 14 (4.7)
Health facility type Referral hospital 155 (51.7)
Primary hospital 38 (12.7)
Health center 107 (35.7)
DF training Yes 10 (3.3)
No 290 (96.7)

Abbreviation: HCPs, health care professionals.

Knowledge of HCPs towards DF

prevention

Knowledge is categorized into high, moderate and low
based on Bloom’s cut off. Nearly half of the HCPs 148
(49.3%) demonstrated a moderate level of knowledge
and only 31 (10.3%) demonstrated a high level of
knowledge while the rest 121 (40.3%) demonstrated a
low level of knowledge towards DF prevention. Overall,
270 (90%) HCPs correctly identified treatments that
could be used in a patient suspected to have dengue
(Table 2).

Attitude of HCPs towards DF prevention
Less than a quarter 68 (22.7%) of HCPs showed a favor-
able attitude towards DF prevention but the remaining 140
(46.7%) and 92 (31%) participants showed a neutral and
unfavorable attitude towards dengue prevention, respec-
tively. More than half 168 (56%) were not trained to
manage patients with an infection of dengue without
alarming signs and 133 (44.3%) were agreed that dengue
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Table 2 Knowledge assessment of DF prevention among HCPs (N=300) working in public health facilities in Dire Dawa, eastern

Ethiopia, 2017

Characteristics n (%)

I. Mode of transmission Aedes aegyptimosquito bite 158 (52.7)
Anophelesmosquito bite 173 (57.7)
Dirty water 290 (96.7)
Bite by lice 297 (99)
Bite by ticks 298 (99.3)

2. Dengue mosquito bite time/feeding habit Morning 43 (14.3)
Afternoon 67 (22.3)
Evening 136 (45.3)
Night 64 (21.3)

3. Incubation period 3—14 days 191 (63.7)
I-12 days 208 (69.3)
14-28 days 283 (94.3)

4. Advice given to prevent dengue infection Frequently change the water in flower vases 186 (62)
Remove containers that accumulate clean water 148 (49.3)
Eliminate tanks or puddles with stagnant water 267 (89)
Keep drinking water containers (cisterns, tanks) tightly closed 106 (35.3)
Take paracetamol 266 (88.6)

5. Patients to be hospitalized Dengue without warning signs 291 (97)
Dengue without warning signs but with co-morbidities 38 (12.7)
Dengue with warning signs 173 (57.7)
Severe dengue 273 (91)

6. Signs and symptoms of dengue without alarm sign | Headache 293 (97.7)
Muscle pain 274 (91.3)
Retro orbital pain 119 (39.7)
Positive tourniquet test 27 (9)
Fever/subjective warmth 260 (86.7)
Petechial rash 76 (25.3)
Vomit 176 (58.7)
Ascites 292 (97.3)
Constipation 295 (98.3)
Diarrhea 291 (97)
Edema 297 (99)
Thrombocytopenia 283 (94.3)
Dyspnea 292 (97.3)
Chest pain 292 (97.3)
Icterus 296 (98.7)
Dysuria 297 (99)
Persistent cough 298 (99.3)
Nasal secretion 279 (93)
Lymphadenitis 299 (99.7)

7. Treatment for suspected dengue Intravenous (1V) fluid rehydration 274 (91.3)
Paracetamol 296 (98.7)
Anti-bacteria 293 (97.7)
Anti-viral 295 (98.3)
Any of the following: Aspirin, NSAIDs/Steroids/Immunosuppressant | 248 (82.7)

(methotrexate, cyclosporine, etc.)/Opioids/Platelets/Plasma/VWhole

blood transfusion

Abbreviations: DF, Dengue Fever; HCPs, health care professionals.
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has high morbidity, of which 41 (31%) of them agreed
dengue decreases economic productivity (Table 3).

Practice of HCPs towards DF prevention
Only 71 (23.7%) HCPs demonstrated a high level of
practice and the remaining 78 (24.3%) and 156 (52%)
had moderate and low levels of practice towards DF pre-
vention respectively. The majority (197/66%) of HCPs
saw DF cases in the health facility and 255 (85%) of
participants reported they were not familiar with the
WHO’s 2010 dengue clinical management guideline and
201 (67%) reported that they did not have adequate
resources to treat patients with dengue. From the study
subjects, 191 63.7%) were lacking training, 12 (4%) were
lacking medication needed to treat dengue, 9 (3%) were
lacking instruments needed to treat DF. The rest, 74
(24.7%) were lacking access to laboratory tools (Table 4).

Factors associated with knowledge level

of HCPs towards DF prevention

All predictor variables (sex, age, type of profession,
experience, practice setting and dengue training status)
were checked individually for the presence of association
in bivariate analysis and those variables with P-value less
than 0.25 were sex, age, type of profession and practice
setting were associated with the knowledge level of HCPs
in bivariate analysis. However, in the final model only type
of profession and type of health facility (practice setting)
were significantly associated (P<0.05) with the knowledge
level (High) of HCPs towards DF prevention. So, the odds
of HCPs who were physicians and public health officers
having a high rather than a low knowledge level were
38.793 times (AOR[95% CI] =38.793 [7.279, 206.734])
and 6.15 times (AOR[95% CI] =6.15 [1.643, 23.026])
higher than the odds for nurses respectively. HCPs who
worked in health centers having a high rather than a low
knowledge of DF prevention were 74.8% lower than the
odds for HCPs who worked at a referral hospital (AOR
[95% CI] =0.252 [0.086, 0.737]) (Table 5).

Factors associated with attitude of HCPs

towards DF prevention

In the bivariate analysis, sex, type of profession and prac-
tice setting were associated (P<0.25) with the attitude of
HCPs towards DF. However, in the multinomial logistic
regression only type of profession and type of health
facility (practice setting) were significantly associated

300), Dire Dawa, eastern Ethiopia, 2017

Table 3 Opinion about DF prevention among HCPs working in public health facilities (N

Categorical responses n (%)

Strongly

disagree
5 (1.7%)
73 (24.3%)
20 (6.7%)
4 (1.3%)
8 (2.7%)
13 (4.3%)
5 (1.7%)
7 (2.3%)
5 (1.7%)

| (0.3%)

Disagree

170 (56.7%)

6 2%)
168 (56%)
71 (23.7%)
23 (7.7%)
77 (25.7%)
12 (4%)
99 (33%)
89 (29.7%)
15 (5%)

Neutral

14 (4.7%)
1l (3.7%)
64 (21.3%)
7 (2.3%)
13 (4.3%)
6 (2%)

17 (5.7%)
28 (9.3%)

8 (2.7%)
6 (2%)

Agree

133 (44.3%)
33 (11%)
146 (48.7%)
142 (47.3%)
170 (56.7%)
93 31%)
210 (70%)
133 (44.3%)
141 (47%)
171 (57%)

Strongly

(4%)

—_— — =~ — ~—

148 (49.3%)

12

52 (17.3%)
107 (35.7%)

agree

Characteristics

Do you think you are fully trained to manage a patient with an infection of dengue without warning signs?
Do you think that eliminating the breeding site of the dengue-causing mosquito is complicated and time consuming?

Do you believe that dengue fever could be prevented and controlled

Do you think that you have an important role in dengue fever prevention?
Do you think that dengue is a major problem for your population?

Do you think that the environment is conducive to disease transmission?
Do you think dengue is considered an alarming diagnosis?

Do you feel like dengue decreases economic productivity?

Do you think that dengue is difficult to detect?
Do you think that dengue has a high morbidity?

Abbreviations: DFDengue Fever; HCPs, health care professionals.
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with the attitude level (favorable and neutral) of HCPs
towards DF prevention.

The odds of HCPs who were public health officers and
who worked in primary hospitals and had a positive rather than
negative attitude were 7.011 times (AOR [95% CI] =7.011
[1.867, 26.321]) and 3.683 times (AOR [95% CI] =3.683
[1.284, 10.563]) higher than the odds for nurses and referral
hospital workers towards DF prevention respectively. The
odds of HCPs who were public health officers having a neutral
rather than negative attitude were 3.452 times (AOR [95% CI]
=3.452[1.126, 15.027]) higher than the odds for nurse profes-
sionals towards dengue fever prevention (Tables 6 and 7).

Factors associated with practice level of

HCPs towards DF prevention

All variables like sex, age, type of profession, practice
setting and dengue training status were checked for the
presence of association in the bivariate analysis. Hence,
age, sex, type of profession, practice setting and DF training
status were significantly associated with the practice level
of HCPs towards DF prevention. However, in the multi-
nomial logistic regression analysis, type of profession, type
of health facility and DF training status were significantly
associated with the practice level of HCPs towards DF
prevention. The odds of physicians and public health offi-
cers having a high rather than a low practice level were
17.618 times (AOR [95% CI] =17.618 ([.072, 149.787])
and 7.65 times (AOR [95%CI] =7.65 [2.523, 23.194])
higher than the odds for nurses towards dengue fever pre-
vention. The odds of HCPs who took DF training were
10.23 times (AOR [95% CI] =10.23 [1.052, 99.478]) higher
than the odds for HCPs who had not received DF preven-
tion training. The odds of male HCPs having a moderate
rather than a low level of practice was 2.211 times (AOR
[95% CI] =2.211 [1.179, 4.146]) higher than the odds for
female HCPs. The odds of having a moderate rather than a
low level of practice among physicians and public health
officers were 28.524 times (AOR [95% C.] =28.524 [3.500,
232.436]) and 4.706 times (AOR [95% CI] =4.706 [1.466,
15.108]) higher than the odds for nurses towards DF pre-
vention respectively (Tables 8 and 9).

Discussion

Primary physicians and nurses serve as the first-line health
care providers to diagnose, notify and treat dengue cases.
The KAP of HCPs regarding dengue diseases also provide

.. . 21
early recognition and improve the outcome of dengue.?'’

According to this study, the larger proportion of HCPs 148
(49.3%) demonstrated a moderate level of knowledge
towards dengue fever prevention. One of the possible
reasons attributed to this might be the lack of training of
the first line HCPs towards the subject matter. It has also
identified specific gaps in knowledge of dengue infection,
prevention and management. A total of 63 (21%) HCPs
did not correctly identify the correct time of feeding habit
of the Aedes mosquito. This finding is higher than a study
conducted in Taiwan 14.4%.?> However, in both cases the
result was low and may reflect a significant knowledge gap
of health care providers towards the Aedes mosquito.

The attitude of HCPs towards DF prevention was lar-
gely neutral 138 (46%). This is because the study was
conducted among different HCPs who provided health
services at different health facility sites (urban versus
rural), different health service departments, responsibilities
and some of the HCPs might not have even seen a dengue
case. Of the total, 168 (56%) HCPs reported that they were
not fully trained to manage a patient with an infection of
dengue without alarming signs. This simply indicates the
majority of HCPs general lack of training about DF pre-
vention and hence this shows the need for an avenue to be
created to plug this gap in knowledge.

In this study, more than half, 156 (52%) HCPs demon-
strated a low level of practice towards DF prevention. This
might be due to one-third of our study areas being rural
health centers where cases of DF were unusual. Another
possible reason could be the lack of diagnostic testing.*”
No published study has evaluated specifically the practice
level of HCPs towards DF prevention and hence limited
our comparison. Only 45 (15%) of the HCPs reported they
were familiar with the WHO’s 2010 dengue clinical man-
agement guideline. This finding was inconsistent and
much lower than a study done on Sri Lankan practitioners
45%."® The possible explanation could be Kularatne’s
study was conducted prior to the current version of the
WHO dengue guidelines and might be more cognate to
local context. And it was also noted that there was an
absence of WHO dengue standard guidelines across most
of the study sites.

In our study, 201 (67%) of the HCPs reported the
presence of inadequate resources to treat dengue patients.
This result is much higher than a study conducted in
Machala, Ecuador (31%)."” This difference might be due
to differences in the health settings, health system manage-
ment and economic set up of Ecuador. Overall, only 45
(15%) of our HCPs “most of the time” perform a dengue
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test when they suspect dengue. This is lower than a study
done in Makkah, Saudi Arabia (75%).*® This difference
might be due to the fact that the incidence of dengue fever
and dengue hemorrhagic fever has increased significantly
in Makkah over the last few years®® and endemic occur-
rence of the disease in the city was recently confirmed
which increased the physicians’ suspicion of the diseases.

Based on multinomial logistic regression, type of
health profession and type of health facility were signifi-
cantly associated with a high level of knowledge of HCPs
towards DF prevention. The physicians and public health
officers were 38.793 and 6.15 times more likely to have a
highrather than a low level of knowledge towards DF
prevention when compared with nurse professionals’
respectively. The possible explanation for this difference
might be differences in educational qualifications and
responsibilities. No published studies are in line with our
current study and hence limited the comparison. HCPs
who worked in health centers were 74.8% times less likely
to have a high rather than a low level of knowledge
towards DF prevention when compared with HCPs who
worked in referral hospital settings. Similarly, type of
profession and type of health facility were significantly
associated with a positive attitude level of HCPs towards
DF prevention. Public health officers were 7.011 times
more likely to have a positive rather than a negative
attitude towards DF prevention when compared to nurse
professionals. This is because public health officers are
usually involved in patient diagnosis and management in
the outpatient department and might have frequent expo-
sure to DF cases.

Similarly, type of profession and DF training status were
significantly associated with the high level of practice of
HCPs towards DF prevention. Physicians were 17.618
times and public health officers were 7.65 times more likely
to have a high rather than a low practice level towards DF
prevention when compared with nurse professionals. One of
the possible reasons might be the differences in professional
education qualifications and responsibilities. The odds of
having a moderate rather than a low level of practice towards
DF prevention among public health officers were 4.706 times
higher than the odds for nurse HCPs. The difference is
because physicians and public health officers are usually
involved in patient diagnosis and management. The odds of
HCPs who took DF prevention training and had a high rather
than a low practice level towards DF prevention were 10.23
times higher than the odds for HCPs who did not take the
training. The main reason for this difference was the lack of

training. So providing effective training tailored to all first
line HCPs towards DF prevention could be advantageous and
a step forward for updating the knowledge of HCPs towards
DF prevention. But good knowledge does not necessarily
lead to good practice.>

Overall in our study, there existed inadequacy in the
sample especially from physicians and public health officers
which were not proportional and the small sample size may
limit the precision of certain bivariate relationships between
variables. Therefore, comparison across certain factors
might not have enough sample or power. However, most
low-income courtries suffer from a severe shortage of
health professionals and Ethiopia is no exception. Ethiopia
has a health workforce of 0.7 per 1,000 population, which is
low compared with the WHO recommendation of 2.3 health
workers per 1,000 population. Health extension workers
and general nurses dominate the available supply of health
workers and there are critical shortages of physicians, den-
tists, midwifes, and anesthesia professionals. The greatest
inadequacy is for physicians with a decreasing trend in the
past and now only 1:42,706 population which is among the
lowest ratio in sub-Saharan Africa. However, the country
has achieved the minimum WHO recommendation of 1
nurse per 5,000 population.

Generally, there is a deficit in published studies evalu-
ating the KAP of primary HCPs and associated factors
towards DF prevention. Hence, limiting the comparison
of our findings. KAP surveys are of the utmost important
in determining effective evidence-based prevention and
control strategies through changing poor KAPs. To the
best of our knowledge, this is the first study on the
KAPs of Ethiopian HCPs in Dire Dawa administrative
district towards dengue. It is noteworthy that in spite of
such limitations, the present findings unveil the existing
gaps in the KAPs of Dire Dawa administrative city HCPs
and highlights the need for further large-scale studies that
consider the possible limitations for the sake of a better
generalization of results.

Limitations

Since the study is a public health facility-based (not including
private health facilities), it might not indicate the overall
KAP of HCPs towards DF prevention. It is also difficult to
establish a temporal relationship as the study design was
cross-sectional and the wider confidence interval observed
with some variables may also indicate inadequate sample
size. The study is also limited by the survey method in
collecting data only using the quantitative method. Despite
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these limitations, the findings of this study are expected to
contribute a lot to the understanding of the existing problems
associated with DF prevention in the study area.

Conclusion and future

recommendations
The results of this study showed that the larger proportion
of HCPs demonstrated a moderate level of knowledge,
neutral level of attitude and low level of practice towards
DF prevention. However, there is a lack of knowledge
about dengue infection, diagnosis and management.
Further, HCPs showed a lack of knowledge about the
Aedes mosquito, important clinical features, management
of co-morbid cases and prevention methods of dengue
disease. Finally, there is a need for similar studies to be
done in Ethiopia and elsewhere in the world to better
understand the gaps.
Based on the finding of this study, we recommended that:
The regional health bureau should provide training
about dengue fever prevention, transmission, and high-
risk patient populations. It is also recommended that work-
shops regarding dengue fever prevention be prepared for
the first line health care providers including guidelines
preparation. And should continue to strengthenthe surveil-
lance system including assessment of the need of health
facilities with provision of the necessary resources to
manage dengue patients.
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