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ABSTRACT

Background: DENV infection is increasingly recognized as one of the world’s emerging infectious diseases. The
global incidence of dengue has grown dramatically with about half of the world's population now at risk. Although
an estimated 100-400 million infections occur each year, over 80% are generally mild and asymptomatic. While
estimates of dengue deaths are less often reported, the most commonly cited figures are around 20 thousand annual
dengue deaths.

Methods: Hospital-based cross-sectional was conducted on a total of 54 patients with febrile illness from October
to November 2022. A systematic sampling method was employed and pretested structured questionnaires were
used to collect socio-demographic characteristics and other associated factors. Therefore, 5ml of venous blood was
collected aseptically from each of the patients, and DENV was screened using SD-Bioline rapid test. Chi-square was
conducted to determine the associated factors of DENV.

Results: The overall incidence rate of dengue virus infection among the patients with febrile illness in the study area
was 20 (37%), Gender of the patient (p<0.007), presence of fever (p<0.001) and retro-orbital pain were significantly
associated with the dengue seropositivity.

Conclusion: in conclusion, a high incidence rate of dengue virus infection (37%) was reported in the study area.
Future large-scale investigation and molecular detection are warranted to discover different virus serotypes. This
study also provides the first evidence of dengue virus infection circulation in Somaliland.
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INTRODUCTION emerging infectious diseases [5]. The global incidence of dengue
has grown dramatically with about half of the world's population
now at risk. Although an estimated 100-400 million infections
; A . occur each year, over 80% are generally mild and asymptomatic [1].
by female mosquitoes mainly of the species Aedes Aegyptus and,  \jije estimates of dengue deaths are less often reported, the most

to a lesser extent, Ae. Albopictus [1]. Infection is caused by any commonly cited figures are around 20 thousand annual dengue
one of four closely related dengue viruses (called serotypes) [2]. deaths [6].

The disease is commonly characterized by a rapid onset of fever,

headache, rash, and severe joint and muscle pain [3]. Repeated In Africa, Dengue fever has been reported in 34 countries, mostly
infections with different serotypes can cause a life-threatening ~ in Eastern Africa [7]. Even though outbreaks of Dengue fever
condition called severe dengue [4]. have been reported, there is limited data on the incidence and
prevalence of the disease. The first report of Dengue in Africa
was in the late 19th and early 20th centuries from Burkina Faso,

Dengue is a mosquito-borne viral disease that has rapidly spread
to all regions of WHO in recent years. Dengue virus is transmitted
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Zanzibar, Senegal, Egypt, and South Africa [8]. In the countries
bordering Somaliland such as Ethiopia and Djibouti, dengue has
also been reported [9-10].

Known risk factors for dengue virus infection include those that
facilitate mosquito breeding sites, such as extended rainfall and
high humidity, and high temperature [11]. Having indoor and
outdoor water containers—especially uncovered containers such
as buckets, drums, tires, pots, and jerry cans—with stagnant water
provides breeding sites to for Ae. aegypti in urban areas and facilitates
transmission [12]. The absence of door and window screens and
failure to use repellents has also been shown to facilitate infection
[13]. This is crucial since Somaliland's weather causes a frequent
practice of napping throughout the day.

In This Year, Somaliland Ministry of Health confirmed the first
outbreak ever of Dengue Fever; the outbreak occurred in the
capital city, Hargeisa. The objective of the present study is to
estimate the prevalence of dengue fever by the detection of DENV-
specific antibodies (IgM/1gG).

METHODS AND MATERIALS
Study Area, Design and Period

We conducted A hospital-based descriptive cross-sectional study
from October to 2022 November 2022 in Edna Adan Hospital
(EAH), Hargeisa, Somaliland. The hospital is located in Maroodi
Jeex Region, the capital city of Somaliland known as Hargeisa.
EAH is found in the southern part of Hargeisa. Based on the
census conducted in 2006, Hargeisa has a total population of
1.5 million (Central Statistics Department of Somaliland) The
city has one referral Hospital, two general Hospitals, seven
healthcare centers, and five private Hospitals, and other several
private clinics.

The EAH is one of the largest maternity private hospitals in the
city, which was providing services for the community especially,
maternal and child health services, for patients from all parts of
Somaliland and other neighborhood regions such as Puntland,
and southern Somalia. Edna Hospital was founded by a famous
lady in the context of Somalia and the world as well.

Study Population

The source population comprised all the patients attending at
Edna Adan Hospital, particularly the medical ward. While the
study population was patients having febrile illness in the Edna
Adan Hospital during the study period who fulfilled the inclusion
criteria.

Inclusion and exclusion criteria

Patients with fever, nasal bleeding, or symptoms of the diseases
(Dengue fever) were included in the study. Those who did not
show dengue symptoms or had other diseases were excluded from
the study.

Sample size determination and sampling technique

We included all patients who attended the EAU hospital during
the data collection period.

Study Variables

Dependent variables

Status of dengue fever
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Independent variables

Age, Residence, chronic diseases, and presence or absence of fever,
dengue rapid antibody test

Data collection procedures

We used a checklist to collect the socio-demographic characteristics
of the patients and related clinical data by the investigators.

Data collection procedure

Data were collected using a validated and pre-tested checklist by the
hospital staff (Nurses) to collect socio-demographic data and other
clinical variables to dengue virus infection.

Five milliliters (5 MLS) of whole blood was also collected from each
patient by venous puncture, and serum was separated for further
analysis.

Blood Sample Collection and Screening of HBsAg

Five milliliters (5ml) of venous blood was drawn under aseptic
conditions in sterile disposable syringes by experienced laboratory
personnel and then nonadditive sterile test tubes were dispensed.
These tubes were labeled and processed at the time of sample
collection. The blood samples taken from the participants were
centrifuged at 3000 revolutions per minute (RPM) for at least
10 minutes at room temperature. All serum samples were tested
for DEN antibodies (IgM /1gG) using (SD-BIOLINE Standard
Diagnostics, Inc., rest-of-world) rapid test method according to
the manufacturer’s instructions. SD-BIOLINE rapid test is a
qualitative, solid phase, two-site sandwich immunoassay for the
detection of DEN antibodies in serum DEN infection status —was
defined by a positive or negative result for DEN antibodies using
the DEN test card.

Data Processing and Analysis

The collected data were checked, coded, and entered into SPSS
version 23 for analysis. Descriptive statistics were done and result
was presented using text and frequency tables.

Ethical considerations

Ethical approval of the study was obtained from Edna Adan
University. Written consent was also obtained taken after informing
the purpose and importance of the study to each participant. All
risks and benefits were explained to the patients. Information
provided by the participants was strictly kept confidential.

RESULTS

Socio-demographic and clinical characteristics of the study
participants

A total of 54 patients were recruited in the study with a response
rate of (100%), the majority (29.6%) of the patients were older
than 50 years followed by the age group of 41-50 years (27.8%).

Females accounted for 53.7%, 68.5% were urban dwellers, 38.9%
had chronic diseases, 68.5% had fever, 41.5% had retro-orbital
pain 33.3% had myalgia, and 37% were positive for dengue rapid
antibody test (IgM) Table 1.

The incidence rate of Dengue fever in the study
participants

In this study, the overall incidence rate of DEN was reported
20 (37%). A higher incidence rate of the fever (5.9%) has been
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Table 1: Sociodemographic characteristics of the patients admitted to Edna Adan University Hospital, Hargeisa, Somaliland (n= 54).

Variables
Gender

Categories
Male
Female
Total
Age Oct-20
21-30
31-40
41-50
>51
Total
Urban
Rural
Total
Chronic diseases Yes
No
Total
Fever Yes
No
Total
Negative
Positive
Total
Retro-orbital Pain Yes
No
Total
Myalgia Yes
No
Total

Resident

Dengue test

observed in patients older than 50 years followed by 5.6% of the
patients aged between 41-50 years.

Dengue fever among participants with febrile illness

As the below [Table 2] indicates 20(37%) of the patients with
febrile illness tested positive for dengue fever. Ten (50%) of the
study participants tested positive for dengue fever 1gG, 35% tested
positive for IgM while about 15% of the study subjects were positive
for both IgG and IgM.

Factors associated with Dengue fever

Factors such as Gender, presence of fever, and Retro-orbital pain
are associated with the dengue fever of patients at Edna Adan
University Hospital (P <0.05) [Table 3].

DISCUSSION

Dengue fever infection has always been considered an emerging
public health problem in several African countries and tropical
regions with risk of severe infections [16] [17]. Most febrile cases
are routinely diagnosed and treated for typhoid and/or malaria
without proper investigation for other conditions including viral
infections.

This study was carried out to determine the incidence rate of
dengue fever among patients recruited in the Edna Adan University
Hospitals in Hargeisa Somaliland.

We report an incidence rate of 37% for DENV among the patients
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Frequency Percentage
25 46.30%
29 53.70%
54 100%
6 11.10%
11 20.40%

6 11.10%
15 27.80%
16 29.60%
54 100%
37 68.50%
17 31.50%
54 100%
21 38.90%
33 61.10%
54 100%
37 68.50%
17 31.50%
54 100%
34 63%
20 37%
54 100%
17 31.50%
37 68.50%
54 100%
18 33.30%
36 66.70%
54 100%

admitted to Edna Adan University Hospital. In Somaliland, it’s
the first that the dengue outbreak was reported from all regions of
the country as declared by the ministry of health development of
Somaliland.

The higher prevalence of dengue infection was noted among male
patients than female patients unlike other reports in which both
the sexes were equally affected. This is in agreement with similar
studies conducted in Asia which suggested that infections are more
frequent in men [14]. Other studies carried out in India (14) also
suggest a higher prevalence of dengue infection among males than
females. However, the biological bases for male-female differences
in DENV infection rates remained undetermined

These findings confirmed the assumption that the Aedes species
exists in all regions of the country and that the DENV virus is in
circulation among Somali landers. The observed incidence rate of
dengue in the current study however shows the need for improved
intervention measures towards vector control and entomology
studies in Somaliland to ascertain circulating mosquito species.
However, given the impact of continued climate change, which
supports the emergence and re-emergence of vector-borne diseases,
the need to have a strong surveillance system is critically important.

The incidence rate of the current study findings is comparable to a
similar study reported from India (31.5), [15], and Eritrea (33.3%),
[16]. In contrast, a lower prevalence rate was also reported studies
conducted in north-southern Nigeria, (18%), Jordan, (24.6%) [19],
and Lagos, (24.9%) [17] Respectively.
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Table 2: Frequency distribution of Dengue fever among patients with febrile illness admitted to Edna Adan University Hospital, Hargeisa, Somaliland

(n=54).
Gender 19G IgM Both
Male 6(50%) 4(33.3%) 2(16.7%)
Female 4(50%) 3(37.5%) 1(12.5%)
Total 10(50%) 7(35%) 3(15%)
Table 3: Incidence rate of dengue fever by variables among patients admitted to Edna Adan University Hospital, 2023.
Dengue incidence rate
Variables Frequency Percent % Chi-square (X?) p-value
Participants Setting
Gender
Male 25 46.30%
Female 29 53.70% 7.17 0.007
Oct-20 6 11.10%
21-30 11 20.40% 5.21 0.089
31-40 6 11.10%
41-50 15 27.80%
>50 16 29.60%
Resident
Urban 37 68.50%
194 0.164
Rural 17 31.50%
Chronic diseases
Yes 21 38.90% 3.46 0.63
No 33 61.10%
Presence or Absence of fever
Yes 37 68.50%
10.32 0.001
No 17 31.50%
Retro-orbital Pain
Yes 17 31.50%
151 0
No 37 68.50%
Myalgia
Yes 18 33.30%
1.94 0.163
No 36 66.70%

Similarly, a higher incidence rate of DENV (86.6%) has been
reported in a similar study conducted in Malaysia [18], Singapore
(59%), [19] Pakistan (65.9%), [20], Venezuela (77.4%), [21], Saudi
Arabia (47%), [20].

The reason for this difference in incidence rate between the
previous studies and the current study may be due to various
factors. Our study focused on the detection of IgG/IgM antibodies
from acute febrile patients in the study area. Diagnostic tools also
make a difference as there is a considerable discrepancy between
the performances of the test being used.

As a cause of febrile illness, dengue virus infection is characterized
by clinical features including high fever, headache, severe
myalgia, nausea and vomiting and frequent rash. However, the
predominant clinical signs and symptoms of the infection may vary
with populations in different geographical regions [21].

In the current study, almost half (50%) of the study participants
tested positive for dengue fever IgG. This result indicates that a
large proportion of the population has been exposed to DENV
during the DENV outbreak in the country.
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This percentage of dengue IgG prevalence is higher compared to
those studies conducted in Singapore (45%, [22] and Central Brazil
(29.5%), [14]. These discrepancies may be due to the difference in
the diagnostic performance of the employed laboratory methods.

With regard to associated factors with dengue virus, gender,
presence of fever and retro-orbital pain were found significantly
associated (p>0.05), and this is comparable with similar studies
conducted in Kenya [23] and South Ethiopia [24] respectively.

CONCLUSION

In conclusion, a high incidence rate of dengue virus infection (37%)
was reported in the study area. Future large-scale investigation
and molecular detection are warranted to discover different virus
serotypes. This study also provides the first evidence of dengue
virus infection circulation in Somaliland.

AUTHORS CONTRIBUTION

HM conceived and designed the study, analyzed the data and wrote
the manuscript. MA and ABK involved in data analysis, drafting
of the manuscript and advising the whole research paper. HM also

4



Nour HM, et al.

were involved in the interpretation of the data and contributed to
manuscript preparation. All authors read and approved the final
manuscript.

ACKNOWLEDGMENTS

We would like to thank Edna Adan University Hospital for the
kind support. We would also like to express our gratitude to
the staff of Edna Adan Hospital, especially for the medical ward
department staff for their kind support during data collection. Last
but not least, our special thanks and appreciation goes to all the
study participants who voluntarily participated in the study.

CONFLICT OF INTEREST

The authors declare that they have no competing interest

SOURCE OF FUND

The authors received no financial support for the research

References
1. Dengue and severe dengue. 2023
2. WHO. Dengue and severe dengue.

3. Cook GC, Zumla A. Manson's tropical diseases. Elsevier Health
Sciences; 2008.

4. Michael B, Deen J, Buchy P, Gubler D, Harris E, Hombach J. World
Health Organization dengue guidelines for diagnosis, treatment,
prevention, and control new. 2009.

5. Eldigail MH, Adam GK, Babiker RA, Khalid F, Adam IA, Omer OH,
et al. Prevalence of dengue fever virus antibodies and associated risk
factors among residents of EI-Gadarif state, Sudan. BMC public health.
2018;18(1):1-8.

6. WHO, Dengue Guidelines for Diagnosis, Treatment, Prevention and
Control. WHO, Geneva, Switzerland, 2009.

7. Amarasinghe A, Kuritsky JN, Letson GW, Margolis HS. Dengue virus
infection in Africa. Emerg Infect Dis. 2011;17(8):1349.

8. Amarasinghe A, Kuritsky JN, Letson GW, Margolis HS. Dengue virus
infection in Africa. Emerg Infect Dis. 2011;17(8):1349.

9. Ferede G, Tiruneh M, Abate E, Wondimeneh Y, Damtie D,
Gadisa E, et al. A serologic study of dengue in northwest Ethiopia:
Suggesting preventive and control measures. PLoS Negl Trop Dis.
2018;12(5):20006430.

10. Andayi F, Charrel RN, Kieffer A, Richet H, Pastorino B, Leparc-Goffart
I, et al. A sero-epidemiological study of arboviral fevers in Djibouti,
Horn of Africa. PLoS Negl Trop Dis. 2014;8(12):3299.

J Women’s Health Care, Vol. 12 Iss. 7 No: 660

OPEN aACCESS Freely available online

11. Getachew D, Tekie H, Gebre-Michael T, Balkew M, Mesfin A. Breeding
sites of Aedes aegypti: potential dengue vectors in Dire Dawa, East
Ethiopia. Interdiscip Perspect Infect Dis. 2015.

12.Heilman JM, De Wolff J, Beards GM, Basden BJ. Dengue fever: a
Wikipedia clinical review. Open Med. 2014;8(4):e105.

13. Kolawole OM, Seriki AA, Irekeola AA, Ogah JI. The neglect and fast
spread of some arboviruses: a note for healthcare providers in Nigeria.
Dis. 2018;6(4):99.

14. Guha-Sapir D, Schimmer B. Dengue fever: new paradigms for a
changing epidemiology. Emerg Themes Epidemiol. 2005;2(1):1-0.

15. Abdulmumini U, Jacob D, Diana R, Araia B, Yohannes G, Goitom M.
Dengue fever outbreaks in Eritrea, 2005-2015. A case for strengthening
surveillance, control, and reporting. Glob Health Res Policy. 2016; 1:
17.

16.Garg A, Garg J, Rao YK, Upadhyay GC, Sakhuja S. Prevalence of
dengue among clinically suspected febrile episodes at a teaching
hospital in North India. J Infect Dis Immun. 2011;3(5):85-9.

17.Gwer S, Charles RJC, Newton P, James A, Berkley D. Over-diagnosis
and co-morbidity of severe malaria in African children: a guide for
clinicians. Am J Trop Med Hyg. 2007;77(6).

18.Jamjoom GA, Azhar El, Kao MA, Radadi RM. Seroepidemiology of
asymptomatic dengue virus infection in Jeddah, Saudi Arabia. Virol
Res Treat. 2016:34187.

19. Wildert Smith A, Foo W, Earnest A, Sremulanathan S, Paton NI.
Seroepidemiology of dengue in the adult population of Singapore.
Trop Med Int Health. 2004;9(2):305-8.

20. Siqueira JB, Martelli CM, Maciel 1J, Oliveira RM, Ribeiro MG, Amorim
FP, et al. Household survey of dengue infection in central Brazil: spatial
point pattern analysis and risk factors assessment. Am J Trop Med Hyg.
2004,71(5):646-51.

21.Velasco-Salas ZI, Sierra GM, Guzméan DM, Zambrano J, Vivas D,
Comach G, et al. Dengue seroprevalence and risk factors for past and
recent viral transmission in Venezuela: a comprehensive community-
based study. Am J Trop Med Hyg. 2014;91(5):1039-48.

22. Amarasinghe A, Kuritsky JN, Letson GW, Margolis HS. Dengue virus
infection in Africa. Emerg Infect Dis. 2011;17(8):1349.

23.Janet Awino Awando, Institute of Tropical Medicine and Infectious
Diseases (ITROMID) Jomo Kenyatta University of Science and
Technology and Kenya Medical Research Institute.

24.Mesfin Z, Ali A, Abagero A, Asefa Z. Dengue Fever Outbreak
Investigation in Werder Town, Dollo Zone, Somali Region, Ethiopia.
Infect Drug Resist. 2022:7207-17.


https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.who.int/health-topics/dengue-and-severe-dengue#tab%3Dtab_1
https://apps.who.int/iris/handle/10665/44188
https://apps.who.int/iris/handle/10665/44188
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0006430
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0006430
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0003299
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0003299
https://www.hindawi.com/journals/ipid/2015/706276/
https://www.hindawi.com/journals/ipid/2015/706276/
https://www.hindawi.com/journals/ipid/2015/706276/
https://www.mdpi.com/361388
https://www.mdpi.com/361388
https://ete-online.biomedcentral.com/articles/10.1186/1742-7622-2-1
https://ete-online.biomedcentral.com/articles/10.1186/1742-7622-2-1
https://academicjournals.org/journal/JIDI/article-full-text-pdf/C13CE353684.pdf
https://academicjournals.org/journal/JIDI/article-full-text-pdf/C13CE353684.pdf
https://academicjournals.org/journal/JIDI/article-full-text-pdf/C13CE353684.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2669774/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2669774/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2669774/
https://journals.sagepub.com/doi/pdf/10.4137/VRT.S34187
https://journals.sagepub.com/doi/pdf/10.4137/VRT.S34187
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3156.2003.01177.x
https://www.academia.edu/download/35126985/646.pdf
https://www.academia.edu/download/35126985/646.pdf
https://research.rug.nl/files/15093968/Chapter_4_.pdf
https://research.rug.nl/files/15093968/Chapter_4_.pdf
https://research.rug.nl/files/15093968/Chapter_4_.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3381573/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3381573/
https://www.tandfonline.com/doi/abs/10.2147/IDR.S368562
https://www.tandfonline.com/doi/abs/10.2147/IDR.S368562

	Research Article
	Hussein Mohamoud Nour1*, Mohamed Abdiqadir Ahmed2, Alemayehu Bayray Kahsay2
	INTRODUCTION
	METHODS AND MATERIALS
	Study Area, Design and Period
	Study Population
	Inclusion and exclusion criteria
	Sample size determination and sampling technique
	Independent variables
	Data collection procedures
	Data collection procedure
	Blood Sample Collection and Screening of HBsAg
	Data Processing and Analysis
	Ethical considerations

	RESULTS
	Socio-demographic and clinical characteristics of the study participants
	The incidence rate of Dengue fever in the study participants
	Dengue fever among participants with febrile illness
	Factors associated with Dengue fever

	DISCUSSION
	CONCLUSION
	AUTHORS CONTRIBUTION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	SOURCE OF FUND
	References

