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ABSTRACT

Background and aims: The effectiveness of dengue prevention in a subtropical nation such as Yemen, where
the climate encourages the establishment of Aedes mosquito vectors, mostly rests on the accurate identification
and management of risk factors. Thus, the purpose of this study was to investigate potential risk variables and
how they relate to dengue infection.

Methods: The study included 73 dengue patients (cases) and 146 controls (non-dengue patients admitted to
other departments of the same hospitals: Al-Thawra General Hospital, Al-Amal Al-Arabi Hospital, and Al-Hodeida
Hospital in Al-Hodeida City, during the period from October 2024 to May 2025). Data were collected from the
cases and controls by a standard questionnaire of dengue infection risk factors.

Results: Differences in the risk of dengue virus infection were not observed between sexes. However, significant
associations were found in the age groups: children under five years had an odds ratio of 3.6 (Cl: 1.5-9.1, x2: 9.7,
p: 0.001), and the 26—40 year age group had an odds ratio of 2.2 (Cl: 1.1-4.5, x%: 5.4, p: 0.009). Statistically sig-
nificant associations were found between various risk factors and dengue fever infection. These include sleeping
without mosquito nets (probability ratio 2.7), exposure to stored water tanks (4.6), wearing short-sleeved clothing
(8.3), the presence of swamps and sewage (3.9), vegetation around homes (4.8), and keeping windows/doors
open (7.0). All associations had a p-value of less than 0.001, demonstrating strong statistical significance.
Conclusions: Particularly in urban regions with high infection rates, these findings can aid in the creation of
focused intervention tactics and public health awareness messages, such as encouraging personal preventive
measures and community awareness campaigns. However, to improve the generalizability of these findings and
their applicability to public policy, more study with bigger samples in various geographic, social, and environmen-
tal contexts is required.
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1. INTRODUCTION clinical symptoms. Due to its potential for epidemics, par-
ticularly in urban and tropical environments, dengue is
regarded as an increasing threat to global health security
[2]. Due to its potential for outbreaks, rapid geographic
spread, and strain on healthcare systems, dengue has
long been acknowledged by the World Health Organiza-

tion (WHO) as a major public health problem [3].

Dengue (pronounced "DEN-gi") is one of the fastest-
growing viral infections and is caused by a flavivirus that
is spread by mosquito vectors. Over 120 countries world-
wide have a high prevalence of this illness. Geographi-
cally, the virus is found in the Americas, Southeast Asia

(SEA), and the Western Pacific, with 70% of the world’s
illness load occurring in Asia [1]. Every year, there are
about 400 million infections, of which 100 million show

Dengue was first discovered in Yemen during a
significant outbreak documented in Aden between 1870
and 1873. Official reports and subsequent significant
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outbreaks include: 1954: An estimated 98% of the
local population was impacted by a significant epidemic
that struck the AL Hodeidah Governorate. In 1994,
Yemen, together with Pakistan and Saudi Arabia,
reported an outbreak of dengue hemorrhagic fever to
the World Health Organization for the first time. In the
early 2000s, Yemen’s public health continued to face
challenges due to frequent major outbreaks in coastal
governorates and other areas [4]. DF remains a major
public health concern in Yemen, and the country’s
healthcare facilities are heavily burdened by periodic
outbreaks. Improving disease management and control
tactics requires an understanding of the epidemiological
features of dengue, including the clinical-immunological
traits, seroprevalence, and demographic risk factors.
Policymakers and public health professionals can
successfully assess, manage, and prevent future
outbreaks with the use of comprehensive serological,
clinical, and demographic data [5].

By 2025, AL Hodeida city is expected to have 617,871
residents, while the larger metropolitan area is expected
to have 785,000 residents. During the rainy season, the
city’s dozens of construction sites collect stagnant water,
making them perfect mosquito breeding grounds. The
hazards caused by present and future disease outbreaks
are also underestimated due to a lack of particular treat-
ment and preventive measures, inefficient pesticides,
and a lack of public awareness. The risk of dengue fever
in urban settings is influenced by local spatial differences
in temperature, humidity, rainfall, urbanization, and the
standard of vector control services. Travel has also been
found to contribute to the transmission of viruses to rural
areas [6]. Recent research in Yemen has examined vi-
ral diseases, including dengue virus infections, and the
associated factors [7—19]. The risk factors for dengue
virus infection in Yemen, however, have not been stud-
ied. Thus, our goal was to investigate the risk factors
for DENV infection in patients with a clinical suspicion of
dengue.

2. MATERIALS AND METHODS
2.1. STUDY SETTING

This case-control study was conducted at Al-Thawra
General Hospital, Al-Amal-Al-Arabi Hospital, and Al-
Hodeida Hospital in Hodeida City, Yemen. The study
was carried out between October 2024 and May 2025.
Most dengue patient records were collected from se-
lected hospitals.

2.2. CASE AND CONTROL SELECTION

Data from 219 patients—73 confirmed cases and 146
controls—were included in the study in order to com-
pare characteristics and investigate possible risk factors

related to dengue fever. All patients were admitted to
Al-Thawra General Hospital, Al-Amal-Al-Arabi Hospital,
and Al-Hadiyah Hospital between October 2024 and May
2025 with confirmed dengue fever, as determined by
NS1 antigen testing. The 146 controls, who were chosen
by frequency matching based on age, sex, and location,
were non-dengue patients admitted to different depart-
ments within the same hospitals.

2.3. QUESTIONNAIRE DESIGN AND DATA COL-
LECTION

A structured questionnaire consisting of 17 variables
was designed to collect information from the case and
control groups. The questionnaire included data on de-
mographics, daily living activities, marital status, home,
and surrounding environment.

2.4. DATA ANALYSIS

All data were entered into Excel and verified for com-
pleteness and consistency. The final dataset was then
transferred to SPSS version 26.0 and coded for analy-
sis. Initially, a chi-squared (x?) test was performed on
all variables to test for statistically significant differences
between cases and control groups, as well as to iden-
tify significant variables. Subsequently, stepwise binary
logistic regression analysis was used to analyze the sta-
tistically significant variables identified in the chi-square
test that influence the incidence of dengue fever. The
statistical significance level for both the chi-square test
and logistic regression was set at p < 0.05. Additionally,
odds ratios (ORs) with 95% confidence intervals were
used to express the degree of association and determine
the risk.

3. RESULTS

Table (1) illustrates the relationship between sex, age,
and dengue fever infection in dengue-endemic areas
of Yemen. When considering sex, no differences were
observed in the risk of dengue virus infection between
the sexes. However, when considering age groups, a
statistically significant association was found between
children under five years of age and dengue virus
infection, with an odds ratio of 3.6, confidence interval of
1.5-9.1, chi-squared value of 9.7, and p-value of 0.001.
A statistically significant association was also found
between the 26—40-year age group and dengue virus
infection, with an odds ratio of 2.2, confidence interval of
1.1 — 4.5, chi-squared value of 5.4, and p-value of 0.009.

When examining risk factors, a statistically significant
association was found between not sleeping under
mosquito nets and dengue fever infection, with a probabil-
ity ratio of 2.7, confidence interval of 1.5-5.2, chi-squared
value of 11, and p-value less than 0.001. A statistically
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Table[1]: The association between sex and age with dengue infections in endemic dengue area in Yemen.

Factors Cases (N=73) Controls (N=146) OR cl 2 P
Sex No % No %
Males 41 56.2 99 67.8 0.6 0.3-1.1 2.8 0.9
Females 32 43.8 47 32.2 1.6 0.91-2.9 2.8 0.9
<5 14 19.2 9 6.2 3.6 1.5-9.1 9.7 0.001
6-15 25 34.2 46 31.5 1.1 0.6-2.1 0.16 0.6
16-25 7 9.6 41 28.1 0.27 0.1-0.6 9.7 0.001
26-40 20 27.4 45 30.8 2.2 1.1-45 54 0.009
>41 7 9.6 5 4.1 0.4 0.16-1.05 3.7 0.05

OR Odds ratio > 1 is (at risk of infection)
Cl Confidence intervals—-

x* Chi-square > 3.83 is (significant)

p Probability value < 0.05 is (significant)

Table[2]: Probability rates of dengue virus infection among dengue fever patients (cases) compared to control group.

Cases (N=73 Controls (N=146
Factors ( ) ( ) OR 95% CI 2 P
No % No %
Past infection (Yes) 6 8.2 3 2.1
43 0.91 22.3 47 0.03
IgG (No) 67 91.8 143 97.9
Using insecticide (Yes) 20 27.4 24 16.4
1.9 0.93 3.9 3.6 0.05
mosquitos’ coil or spray (No) 53 72.6 122 83.6
Using creams for (Yes) 8 10.9 14 9.6
1.1 0.42 3.1 0.1 0.75
repelling mosquitoes (No) 65 89.1 132 90.4
Sleeping under (Yes) 36 49.3 38 26.0
2.7 1.5 5.2 11.8 | < 0.001
mosquito nets (No) 37 50.7 108 74.0
Un-covering stored (Yes) 49 76.1 45 30.8
4.6 24 8.7 26.2 | < 0.001
water containers (No) 24 32.9 101 69.2
Presence of water (Yes) 16 21.9 52 35.6
0.5 0.2 1.01 43 0.03
around the house (No) 57 78.1 94 64.4
Wearing of short sleeve (Yes) 59 80.8 49 33.6
8.3 41 17.4 43 < 0.001
shirts and trousers (No) 14 19.2 97 66.4
Presence of bogs, (Yes) 47 64.4 46 31.5
3.9 2.1 7.4 215 | <0.001
Sewages and Trash (No) 26 35.6 100 68.5
Sleeping (Yes) 2 2.7 1 0.7
4.1 0.3 115 1.2 0.21
outdoor (No) 71 97.3 145 99.3
Presence of plants (Yes) 46 63.0 38 26.0
4.8 25 9.3 28 < 0.001
around the house (No) 27 37.0 108 74.0
Keeping windows/ (Yes) 54 74.0 42 28.8
7.0 3.6 13.9 40 < 0.001
doors opened (No) 19 26.0 104 71.2

Cases = confirmed dengue patients

Controls = non-dengue patients admitted to the other departments of the same hospital
OR Odds ratio > 1 is (at risk of infection),

ClI Confidence intervals—-

x* Chi-square > 3.83 is (significant)

p Probability value < 0.05 is (significant)

significant association was also found between exposure of 2.4-8.7, chi-squared value of 26.2, and p-value less

to stored water tanks in the home and dengue fever in- than 0.001. Similarly, a statistically significant associa-

fection, with a probability ratio of 4.6, confidence interval tion was found between wearing short-sleeved shirts and
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trousers and dengue fever infection, with a probability
ratio of 8.3, confidence interval of 4.1-17.4, chi-squared
value of 43, and p-value less than 0.001. A statistically
significant association was found between the presence
of swamps, sewage, and waste and dengue fever in-
fection, with a probability of 3.9, confidence interval of
2.1-7.4, chi-squared value of 21.5, and p-value less
than 0.001. A statistically significant association was
also found between the presence of plants around the
house and dengue fever infection, with a probability of
4.8, confidence interval of 2.5-9.3, chi-squared value
of 9.3, and p-value less than 0.001. Similarly, a statisti-
cally significant association was found between keeping
windows/doors open and dengue fever infection, with a
probability of 7.0, confidence interval of 3.6—13.9, chi-
squared value of 40, and p-value less than 0.001.

4. DISCUSSION

In the current study, when considering sex, no dif-
ferences were observed in the risk of dengue virus
infection between the sexes. This contrasts with reports
from Bangladesh, where an examination of recorded
cases revealed that men are more likely than women
to contract dengue, a pattern noted in other studies
[20]. Also, every dengue outbreak in Bangladesh
[20] and India [21] has shown a male predominance.
According to one study, the percentage of male patients
in Bangladesh was twice that of female patients during
all epidemics [20]. Studies from Bangladesh, where
male children are likewise more likely to get dengue, and
the majority of studies from India have revealed different
results than ours [21]. However, the equal prevalence
of the sexes is consistent with certain data from South
America, where there is a substantial correlation
between the gender distribution of females and DENV
virus positivity compared to males. In the current study,
a statistically significant association was found between
the 26—40-year age group and dengue virus infection,
with an odds ratio of 2.2, confidence interval of 1.1—-4.5,
chi-squared value of 5.4, and p-value of 0.009. These
findings are supported by previous studies [22, 23]. A
higher incidence among young people could be due
to their overactivity and less concern for health and
diseases.

In the current study, the presence of a past dengue
infection, as indicated by positive IgG antibodies, was
found to be protective, indicating that prior dengue
exposure provides strong immunity against the present
illness. Our findings are comparable to those from
Bangladesh, where the percentage of people who had
previously contracted dengue fever [24]. In Bangladesh,
a national seroprevalence study conducted between
2014 and 2015 revealed that 24% of patients (n =
5866) reported a prior history of dengue, with over

80% of participants being seropositive [24]. In the
present study, a statistically significant association
was found between not sleeping under mosquito nets
and dengue fever infection, with a probability ratio of
2.7, confidence interval of 1.5-5.2, chi-squared value
of 11, and p-value less than 0.001. This implies that
using a mosquito net could provide a degree of dengue
protection. According to certain research, sleeping with
a mosquito net can help prevent mosquito bites [25].
I's crucial to remember that Aedes mosquitoes bite
throughout the day; therefore, nets’ protective value is
probably restricted to naps or morning rest. Nets may
be less effective if they are only used when sleeping
at night. Thus, evaluating the timing and context of
mosquito net use is crucial to comprehending its true
effects.

The current investigation found no significant correlation
between the use of mosquito repellent lotions and
dengue infection. The tiny sample size (only 8 users)
suggests that this conclusion should be viewed with
caution. These results are comparable to those ob-
served in Bangladesh [26], where the use of repellents
indoors is linked to a decrease in dengue incidence;
however, their findings were only somewhat significant.
Repellents may not be as effective on the skin when
applied indoors, indicating that other variables may be at
play. In the current investigation, a statistically significant
association was found between exposure to stored water
tanks in the home and dengue fever infection, with a
probability ratio of 4.6, a confidence interval of 2.4-8.7, a
chi-squared value of 26.2, and a p-value less than 0.001.
This uncovered water storage is a recognized Aedes
mosquito breeding ground. The results of this study
show that, similar to popular assumption, the presence
of flower gardens within homes has a discernible
effect. Mosquito proliferation may be more influenced
by other possible Aedes breeding locations, such as
buckets, rooftop tanks, and exposed water containers in
bathrooms and kitchens [20].

Al-Hodeida City lacks a coordinated vector control policy
while being severely hit by dengue. Controlling disease
requires the creation and use of effective policies. The
government must employ urbanization policies targeted
at lowering dengue incidence to prevent dengue in the
long run. The majority of locals are aware of dengue, but
they do not know where mosquitoes spawn or how they
bite. Social media, print media, and electronic media
can all raise awareness. During vector season, many
governments in the third world use fogging to target adult
mosquitoes and larvicide in drains to suppress Culex
mosquitoes [27]. The application of larvicides for out-
door water storage, chlorination, and targeted insecticide
spraying on Aedes breeding locations are all successful
management strategies. However, an integrated vector
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management strategy is necessary for effective Aedes
control. This covers both chemical and environmental
control techniques, such as closing tanks, cleaning wa-
ter containers, and community-based source-reduction
initiatives. Insecticide mosquito coils or sprays were not
a protective factor in the current study, which is differ-
ent from the fact that mosquito coils, window and door
screens, and pesticide sprays can all be used to keep
mosquitoes out of homes [25]. In Asia, mosquito coils
or chemical sprays are frequently employed for interior
protection [25].

5. CONCLUSION

These findings can guide focused intervention tactics
and public health messaging, such as encouraging indi-
vidual preventive measures and community awareness
campaigns, especially in metropolitan regions with high
infection rates. To increase the findings’ generalizability
and policy significance, more research with bigger
sample sizes in various environmental, social, and
geographic contexts is required.

ASSERTIVE
The Ministry of Population and Health in Sana’a, Yemen,
for its assistance.

DISPUTE OF INTEREST
This study is not connected to any conflicts of interest.

AUTHOR’S CONTRIBUTION

Hasan Ali Ali Fateh: writing original draft, methodology,
investigation. Anwar G Al-Madhaji: formal analysis, data
curation, conceptualization, Al-Shamahy H: formal analy-
sis, data curation, conceptualization.

REFERENCES
[1] World Health Organization, Disease outbreak
news; dengue—bangladesh, Available online:

https://www.who.int/emergencies/disease-outbreak-
news/item/2023-DON481, Accessed: 2025-06-13,
2025.

[2] H.Gomez-Dantes and J. R. Willoquet, “Dengue in the amer-
icas: Challenges for prevention and control,” Cadernos de
Saude Publica, vol. 25, S19-831, 2009.

[8] World Health Organization, Dengue and severe dengue,
Available online:  https://www.who.int/news-room/fact-
sheets/detail/dengue-and-severe-dengue, Accessed:
2025-06-13, 2025.

[4] Q. Y. Abdullah, M. F. Al-Helali, A. Al-Mahbashi, S. T.
Qaaed, and W. H. Edrees, “Seroprevalence of dengue fever
virus among suspected patients in taiz governorate-yemen,’
Univers. J. Pharm. Res., vol. 5, no. 5, 2020. pol: 10.22270/
ujpr.v5i5.482.

[5] R. Sarker, A. Roknuzzaman, M. A. Haque, M. R. Islam, and
E. R. Kabir, “Upsurge of dengue outbreaks in several who
regions: Public awareness, vector control activities, and in-
ternational collaborations are key to prevent spread,” Health
Sci. Reports, vol. 7, 2034, 2024.

(6]

(71

(8]

(9]

[10]

1]

[12]

[13]

[14]

(18]

[16]

7]

[e]

M. S. Hossain, M. H. Siddigee, U. R. Siddiqi, E. Raheem, R.
Akter, and W. Hu, “Dengue in a crowded megacity: Lessons
learnt from 2019 outbreak in dhaka, bangladesh,” PLoS
Neglected Trop. Dis., vol. 14, e0008349, 2022.

A. A. Okbah et al., “Cytomegalovirus infection among
leukemic children in sana’a city, yemen,” Univers. J. Pharm.
Res., vol. 10, no. 2, pp. 20-29, 2025. Dol: 10.22270/ujpr.
v10i1.1267.

M. A. Abdullah Almoaish, H. A. Al-Shamahy, M. M. Ali Al-
Hajj, S. M. Nasser Dainamah, and A. G. Al-Madhaji, “Preva-
lence of cytomegalovirus igg antibodies, potential risk fac-
tors and awareness of congenital cytomegalovirus among
female doctors,” Univers. J. Pharm. Res., vol. 3, no. 5, pp. 1-
8, 2018. DOI: 10.22270/ujpr.v3i5.199.

M. A. Y. El-Zine et al., “Hepatitis ¢ virus and leukemia pa-
tients: Prevalence and risk factors associated with infection
among leukemia patients who achieve long-term remission
after chemotherapy,” Univers. J. Pharm. Res., vol. 9, no. 4,
pp. 1-8, 2024. DOI: 10.22270/ujpr.v9i4.1150.

A. M. Othman, E. A. Alyosfi, and H. A. Al-Shamabhy, “The
association of epstein barr virus antibodies with rheumatoid
arthritis among yemeni patients in sana’a city,” Univers. J.
Pharm. Res., vol. 2, no. 4, pp. 1-8, 2017. pbol: 10.22270/
ujpr.v2i4.R4.

M. I. Al-Mansor, K. A.-K. A. Al-Moyed, M. M. Al-Shehari,
H. A. Al-Shamahy, E. A. Al-gunaid, and A. M. Al-Haddad,
“Association of epstein barr virus with systemic lupus ery-
thematosus by limited materials: Patient characteristics and
clinical manifestations in yemen,” Univers. J. Pharm. Res.,
vol. 7, no. 5, 2022. DOI: 10.22270/ujpr.v7i5.839.

R. K. Al-Shiabani, A. Y. Al-Jaufy, K. A. Al-Moyed, and H. A.
Al-Shamahy, “Correlation of epstein-barr virus with breast
cancer: A case control study,” Univers. J. Pharm. Res., vol. 9,
no. 1, pp. 1-4, 2024. pol: 10.22270/ujpr.v9i1.1063.

G. A. M. Almohya, M. A. Y. El-Zine, H. A. Al-Shamahy, A. G.
Al-Madhaji, and R. M. Assayaghi, “Prevalence and risk fac-
tors associated with hepatitis b virus infection among oncol-
ogy patients,” Univers. J. Pharm. Res., vol. 9, no. 6, pp. 1-9,
2025. DOI: 10.22270/ujpr.v9i6.1233.

E. M. S. Al-Dabis, H. A. Al-Shamahy, M. M. S. Al-Hadad, and
E. H. Al-Shamahi, “Prevalence of hepatitis g virus among
patients with chronic liver disease and healthy individuals,
sana’a city-yemen,” Univers. J. Pharm. Res., vol. 3, no. 6,
pp. 1-8, 2018. DOI: 10.22270/ujpr.v3i6.216.

W. H. M. AL-Marrani and H. A. Al-Shamahy, “Prevalence of
hbv and hcv and their associated risk factors among public
health center cleaners at selected public health centers in
sana’a city-yemen,” Univers. J. Pharm. Res., vol. 3, no. 5,
pp. 1-8, 2018. bol: 10.22270/ujpr.v3i5.204.

H. A. Al-Shamahy et al., “Prevalence and potential risk fac-
tors of hepatitis b virus in a sample of children in two se-
lected areas in yemen,” Univers. J. Pharm. Res., vol. 4, no. 3,
pp. 1-8, 2019. DOI: 10.22270/ujpr.v4i3.269.

E. M. Al-Shawkany, A.-A.-R. M. AlShawkany, S. S. Bahaj,
A. M. Othman, H. A. Al-Shamahy, and A. A. M. Al-Ankoshy,
“Prevalence of different hepatitis b virus genotypes and risk
factors associated among selected yemeni patients with
chronic hepatitis b infection,” Univers. J. Pharm. Res., vol. 6,
no. 3, pp. 1-8, 2021. pol: 10.22270/ujpr.v6i3.603.

S. H. Hanash, H. A. Al-Shamahy, and M. H. S. Bamsh-
mous, “Prevalence and genotyping of hepatitis ¢ virus in
hemodialysis patients and evaluation of hcv-core antigen
test in screening patients for dialysis in sana’a city, yemen,”
Univers. J. Pharm. Res., vol. 4, no. 2, pp. 1-8, 2019. DOI:
10.22270/ujpr.v4i2.251.

©2026 JMCH
Vol.20, No.5, Page 797- 802, 2026

Sana’a University Journal of Medical and Health Sciences 801


https://doi.org/10.22270/ujpr.v5i5.482
https://doi.org/10.22270/ujpr.v5i5.482
https://doi.org/10.22270/ujpr.v10i1.1267
https://doi.org/10.22270/ujpr.v10i1.1267
https://doi.org/10.22270/ujpr.v3i5.199
https://doi.org/10.22270/ujpr.v9i4.1150
https://doi.org/10.22270/ujpr.v2i4.R4
https://doi.org/10.22270/ujpr.v2i4.R4
https://doi.org/10.22270/ujpr.v7i5.839
https://doi.org/10.22270/ujpr.v9i1.1063
https://doi.org/10.22270/ujpr.v9i6.1233
https://doi.org/10.22270/ujpr.v3i6.216
https://doi.org/10.22270/ujpr.v3i5.204
https://doi.org/10.22270/ujpr.v4i3.269
https://doi.org/10.22270/ujpr.v6i3.603
https://doi.org/10.22270/ujpr.v4i2.251
https://journals.su.edu.ye/index.php/jast
https://journals.su.edu.ye/index.php/jast

Hasan Ali Ali Fateh et al.

[19]

[20]

[21]

[22]

M. Y. Nassar, H. A. Al-Shamahy, and A. M. M. Al-Barq,
“Evaluation of the immune response to polio vaccine in mal-
nourished children in sana’a city,” Univers. J. Pharm. Res.,
vol. 3, no. 2, pp. 29-33, 2018. DOI: 10.22270/ujpr.v3i2.137.

M. S. Hossain, A. A. Noman, S. Mamun, and A. A. Mosabbir,
“Twenty-two years of dengue outbreaks in bangladesh: Epi-
demiology, clinical spectrum, serotypes, and future disease
risks,” Trop. Med. Health, vol. 51, p. 37, 2023.

A. Chakravarti, R. Arora, and C. Luxemburger, “Fifty years of
dengue inindia,” Trans. Royal Soc. Trop. Med. Hyg., vol. 106,
pp. 273-282, 2012.

M.R.,,B.M.S.,,W.S.,H. A, A. T.,, M. D. K., et al., “Dengue
outbreak 2019: Clinical and laboratory profiles of dengue
virus infection in dhaka city,” Heliyon, vol. 7, no. 6, 2021.

[23]

[24]

(23]

[26]

[27]

A. H. El-Gilany, A. Eldeib, and S. Hammad, “Clinico-
epidemiological features of dengue fever in saudi arabia,’
Asian Pac. J. Trop. Med., vol. 3, no. 3, pp. 220-223, 2010.

H. Salje et al., “Nationally-representative serostudy of
dengue in bangladesh allows generalizable disease burden
estimates,” eLife, vol. 8, 42869, 2019.

A. S. Bonna, S. R. Pavel, T. Mehjabin, and M. Ali, “Dengue
in bangladesh,” IJID One Health, vol. 1, p. 100 001, 2023.

S. Monira et al., “Risk factors for dengue virus infection
among hospitalized patients in bangladesh,” Acta Microbiol.
Hellenica, vol. 70, p. 27, 2025. DOI: 10.3390/amh70030027.

K. K. Bhowmik, J. Ferdous, P. K. Baral, and M. S. Islam,

“Recent outbreak of dengue in bangladesh: A threat to public

health,” Health Sci. Reports, vol. 6, e1210, 2023.

©2026 JMCH
Vol.20, No.5, Page 797- 802, 2026

Sana’a University Journal of Medical and Health Sciences | 802


https://doi.org/10.22270/ujpr.v3i2.137
https://doi.org/10.3390/amh70030027
https://journals.su.edu.ye/index.php/jast
https://journals.su.edu.ye/index.php/jast

	INTRODUCTION
	MATERIALS AND METHODS
	Study setting 
	Case and control selection
	Questionnaire design and data collection
	Data analysis

	RESULTS 
	DISCUSSION
	CONCLUSION

