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Dengue Fever Outbreak Among South Al Batinah Governorate,
Oman, 2023

engue fever is a mosquito-borne viral infection. Currently, it is endemic in more than 100
tropical and subtropical countries worldwide[1]. In Oman, it is a newly emerging disease[2].
No local transmission was reported until November 2018[3,4]. Only two dengue fever outbreaks
occurred since 2018 and were in the Muscat governorate[5]. Recently, the South Al Batinah
governorate experienced a community dengue fever outbreak that required urgent investigations

and implementation of control measures.

We conducted a descriptive analysis of 73 cases followed by a case-control study of 73
laboratory-confirmed cases and 146 controls. We used a standardized questionnaire for dengue
fever to collect data and a bivariate analysis to examine the association between predictors and
dengue fever infection.

A total of 73 cases were laboratory-confirmed. We found that males were 68% and females
were 32%. The 21-30-year-old age group was mostly affected. The most common clinical
presentations experienced by the cases were fever and headache. We did not report mortality in
this outbreak. 33% of cases were admitted to the hospital and 64% were treated in OPD. The
attack rate of dengue fever in the South Al Batinah governorate was 15.3 per 100,000. In a
multivariate analysis, we found that Omani nationality and the presence of breeding sites were
significantly associated with the dengue fever outbreak in the South Al Batinah governorate.

Editorial note: In conclusion, we found Being Omani civilians and living near breeding sites are
the main factors for dengue fever infection in this outbreak. Therefore, increasing awareness
among Omani and vector control are the most needed preventive measures.

Table 1: Bivariate/Multivariate analysis of independent factors associated with Dengue fever
outbreak, South Batinah Governorate, Oman, Jan- July 2023

¥ bl Case Control Crude OR Adjusted OR
ariable
o0 | oo o5%

Male 50(68%) 80(55%) 1.460 0.057 0.541 0.230-1.273 0.159

23(32%) 66(45%) Ref

1(1%) 3(2%) Ref

0(0%) 2(1%) 0333 0547
4(5%) 32(22%) 0583 0682
15(21%) 32(22%) 0556 0624
12(16%) 23(16%) 0694 0763

41-50yr 13(18%) 18(12%) 0.410 0.463
51-60yr 14(19%) 21(14%) 0.262 0.273
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Bangladeshi 2(3%) 3(2%) .400 0.430 0.745  0.075-12.423 0.813

Nationality 4(5%) 31(21%) 1.050 0.959 1532  0.181-8.595 0.693
ationali
65(89%)  88(60%) 203 0045 0138 00682644 0030

Pakistani 2(3%) 19(13%) Ref
Al Awabi 1(1%) 4(3%) Ref

4(5%) 4(3%) 1000  1.000
27(37%) 4128%) 0862 0714
Wilayat 35(48%) 54(37%) 1257 0901
5(7%) 35(24%) 5000 = 0282

el 1(1%) 8(5%) 8.000 0.259
Maawil

Contact with 38(52%)  67(466%) 1583 0031 0892  0398-2001 0782
a confirmed

case 3547.9%)  79(54%) Ref

Presence of 67(91.8%)  69(47.26%) 0075 0001 10272  1575-66979  0.015
suspected

breeding No 6(8.2%) 77(52.7%) Ref

sites

Mosquito 66(90.4%)  68(46.6%) 10043 0001 2069  0349-12269  0.424
bite No 7(06%)  78(53.4%) Ref

73 146
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Investigation of Dengue Fever Outbreak in Riyadh City, 2023

engue Fever (DF) is a mosquito-borne viral infection caused by the dengue virus, primarily

transmitted by Aedes mosquitoes, particularly Aedes aegypti. DF poses a substantial global
health threat, with approximately 100-400 million cases occurring annually, resulting in
significant morbidity and mortality. It manifests with fever, headache, joint and muscle pain,
rash, and, in severe cases, hemorrhagic fever or shock. The global burden of DF is highest in
tropical and subtropical regions, particularly in Southeast Asia, the Americas, and the Western
Pacific, where the environmental conditions favor mosquito breeding.

In Saudi Arabia, DF has emerged as a public health challenge, particularly in urban centers like
Jeddah, Jazan, Riyadh. Rapid urbanization, increased travel, and favorable climatic conditions
have contributed to the rise in dengue cases. Despite ongoing vector control efforts, dengue
outbreaks continue to occur, necessitating detailed epidemiological investigations to inform
effective public health responses. Our investigation into the Riyadh outbreak from October to
December 2023 aimed to understand the epidemiology, clinical manifestations, and control
measures associated with DF during this period.

We conducted an outbreak investigation ( case-control study ) using data from the Health
Electronic Surveillance Network (HESN) and phone interviews. We defined a dengue case as an
individual with fever and at least one of the following symptoms: headache, joint and muscle
pain, retro-orbital pain, nausea, vomiting, swollen glands, rash, confirmed by a positive RT-PCR,
Ns1, or IgM test. Controls were Riyadh residents without clinical DF symptom.

Our study shows that during the dengue fever outbreak in Riyadh from October to December
2023, a total of 77 cases were identified. The mean age of affected individuals was 38.6 years,
with the 30-39 age group representing the largest proportion at 33.7%. Males accounted for
66% of the cases. The calculated attack rate was 0.0009%, indicating a relatively low incidence
but reflecting a potentially underreported burden given the rapid spread and diverse clinical
presentations. This demographic distribution aligns with global patterns where middle-aged
individuals are often more exposed due to occupational or lifestyle factors.

Epidemiologically, our analysis identified significant associations between the presence of
stagnant water and dengue cases. Specifically, 77.9% of the cases had stagnant water in or
around their homes, resulting in an odds ratio (OR) of 2.79, underscoring the critical role of
environmental factors in facilitating mosquito breeding and disease transmission. In addition, the
use of mosquito repellent was prevalent among 51.9% of the cases, yielding an OR of 4.47,
suggesting a behavioral response to perceived risk. However, only 6.5% reported wearing full

protective clothing, which was associated with a substantially lower risk of infection OR=0.09,
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highlighting a gap in comprehensive personal protective measures.

Editorial note: We found that the dengue fever outbreak in Riyadh from October to December
2023 was significantly influenced by urban expansion and environmental conditions that
favored mosquito breeding. Our analysis showed that males and individuals aged 30-39 years
were the most affected demographics. Key risk factors included the presence of stagnant water
around homes, inadequate use of mosquito repellents, and insufficient protective clothing. These
findings highlight the critical role of environmental management and personal protection in

controlling the spread of dengue fever.

Moving forward, we recommend strengthening public health interventions focused on effective
vector control and community education. Enhanced surveillance systems are crucial for early
detection and response to outbreaks. Public awareness campaigns should emphasize the
importance of eliminating mosquito breeding sites and using personal protective measures.
Coordinated efforts between health authorities, local governments, and communities will be
essential to mitigate the impact of dengue fever and prevent future outbreaks in Riyadh.

Table 1 Demographic Characteristics of Dengue Fever Cases and Controls

51 (66%) 119 (77%) 170(73.6%)

Female 26 (34%) 35 (23%) 61(26.4%)

3(3.8%) 14(9.1%) 17 (7.4%)
18 29 17 (22%) 41(26.6%) 58 (25.1%)
30 39 26 (33.7%) 47(30.5%) 73 (31.6%)

Age Groups
40 49 16(20.8%) 28(18.2%) 44 (19%)
50 59 7(9.1%) 14(9.1%) 21(9.1%)
8(10.9%) 10(6.5%) 18(7.8%)

- 34(44.2%) 78(50.6%) 112(48.5%)
Nationality

43(55.8%) 76(49.4%) 119(51.5%)

_ Employee 52(67.5%) 128(83.1%) 180(77.9%)
Occupation

Unemployed 25(32.5%) 26(16.9%) 51(22.1%)

www.saudifetp.org


https://www.saudifetp.org

Volume 33, Number 1, 2026 6

P bl 80 b LAl Las £lig il b Gulall

Gub g ) Jhuw Joiy I eluadl gugpo e dxil (o9 .yogedl laldl duwgs sg9ac cluddl oo
13005 cluadl Goodl J5uius Aedes aegypti . Guaadl gy il olbg . Aedes mosquitoes gugagill yoge)
Jodi o8 Gliogg dpdro Lo LIS Lo Ugiw b ggrlo &l JIgs Land s s Lalle Uouwo
g 26 6oyl wulall 09 .Sl adinllg wibnellg Juolaol {oJig glhuodlg condl o cuall oo
agilgiw il auxig &plgiw Ul Gbliall L6 18T Jauin clisadl qoall qollell ciell j84y dosuo of &udji oo

gl HAT duill gl JuAdi Cus sslall busadl wipeg guidypo Ul Wl G wgls 6 b

,000 J1o dypaadl 5ol L0 WS dolell dound) xaals cuall oo dpeb drge udl duyell dsloall (o
sl oo b glajyl 6 doitodl dusliall WwgpAllg yo ! 65Ujg eyl onil pelw .go Ul uljb
el Gealuy Low . cliuall Goo U_uu_o_J aad Jlp U wyogedl daolial opoiuadl xg el go acfl Gleg
L6 LAl Gandl Laid) Lo Libéa) wae dolell d ) dledll SUiwl sLiyY & 19 Ul YR
cluall Gany dagipall syl Jilwgg ! gdledllg .ebgl gad JI -t poss I pgisi go golyl

.00l 0o JU>

Oléallg (HESN) duigyis) Ul dumondl dublpodl d4uad g0 Ul plhadiwl (el (6 1620 clpply Liad
gluadl adWi golel go J611 Jle aolg 2o Lozl go Giles 356 Wil e dliuall ool b ldye .duoilell
Sl LB U1 28U go (saddl aandl badll pggi el guiel . guell wls ali . wlhellg Juolaol adi
luaAll Lol golyel paule jolad od widl goul glow oo Inolguadl gLsg .IgM gi \RT-PCR. Nsi dlawlgy

Ay |

GO AL W aa) i MM e uys g st go gsUdl o cliuadl (oo dudl J-is ail Wiwlys Gyalsl
APV e G sl Jiad P9 dypoell diall culsg WJble A Jubowd 1o U1 jlocl nwgio 2l .ggoxall
uBeAio Wbl Jreo JI iy Wow .9 doguuoad| gl doud cildg .Ul go %M gglioy JgdJl glig
21joll he wlaly .dyppud! goledl ggilig gyl J LW [JAJ dic @b e Jgay 26 lue gubey aid) U
Jolgell cuuy Ao W dusye Ji5T LWL joell cuniio (o skl ggiy dus duollell bloill go (olxegoyl

ladl wgluwi gi duiaod!

oAl asg le eliuall Lo Glbg 6a511 olall 5959 (i dus Glo Wiyl 5959 (e wauinsd JiLgll Lldaj
Lo M.Va Loy (OR) duooy il duu (e 1o wi Lo \asdjlio Jgo 9i o 6351 oo paysd g Gl (o %#WW.4
plaaiwl g8 el JI doub b .gbsall JLbiilg yoged! HLAT Juooud (o duil Jolgell auladl jgadl a5y
Je n6o 770 gl el gog .€.6V) ( OR=uazj il & ol low .dladl o 7019 Gy didio yogedl yls
Sl Ul 6 8926 jpu Law . (-.-9=0R) &bl a6 s golaril o)l Lo ol duslgll guutladl el

Ao LIl 4w gll dunAsudul

Sro]l ewglU jus JSdw 15l gL e o uwdy I pglisi go goll o cluall oo u_u,l_OJ Ui laog
ole Fa-I. Ju p@JL&CI 29l (Al S0 lg jgs3Jl i Ll jeddi . gogedl f6LAT RSTIEY. Ul dudl Logpladlg
Jgo 62511 oluall 3929 o JsJU ddnuijoll il Jolgell Cuils 1ad sl duolyegoudl liall 1gils
e cguall ailidl 0de bl .duslgll guullall plxaiwl paeg .yogedl o plxdiwl dyles pacg . Jjliodl

eluall o]l Ll le dplogud] 6 dunsddl dylondlg dwdl 6gs 4 pladl jgadl

ducglig Jled Jaiu yogadl &0l e j55 Gl doolell dunindl lba Ul pjol Judiuwoll (6 Loyl
B85 gl ey gl (uiiel dlaiw g yiuadl b disl dyygp s diwnal] dubliodl dadall il . aixoll
Bl duniuddl ol plasiuwlg ydgedl 5145 edlgo Ll cladll duosl e dolell digegil iulasdl

www.saudifetp.org


https://www.saudifetp.org

Volume 33, Number 1, 2026 7

Epidemiological Investigation of a Dengue Fever Outbreak in
Wilayat Nizwa, Oman (May 2023 - March 2024)

engue Fever is the most important, rapidly spreading, emerging/re-emerging, mosquito-

borne viral infection that threatens global human health and economic development[1].
According to the World Health Organization (WHO), 390 million dengue virus infections occur
globally per year[1]. The incidence of dengue has grown dramatically around the world in recent
decades, with cases reported to the WHO increasing from 505,430 cases in 2000 to 5.2 million in
2019[1]. Oman was considered free of dengue fever[3,4]. Although Aedes. Aegypti is well
established in the south of Oman, but no local transmission of dengue fever was previously
reported[3,4]. However, an outbreak of dengue fever was reported in Muscat Governorate from
December 2018 to January 2019, with no travel history of the index case[4]. On 22 May 2022,
the health authorities detected the first re-emergent case of dengue fever in Muscat
Governorate[4,5].

Establishing a multi-sectoral approach to control the outbreak is essential to prevent future
similar outbreaks. This study described the locally transmitted dengue fever outbreak that
occurred in Wilayat Nizwa, Al Dakhiliyah Governorate, Oman, from May 2023 to March 2024
and assessed the severity and the extent of the current outbreak. In addition, it described the
multi-sectoral approach used to control the outbreak to prevent future similar outbreaks.

We conducted a case series study for all laboratory-confirmed dengue fever cases in Wilayat
Nizwa from May 2023 to March 2024 from the Directorate General for Disease Surveillance &
Control in Al-Dakhiliyah governorate. We collected data from Oman (MOH) questionnaire, an
electronic e-notification system, active surveillance, and contact investigations. In Oman dengue
fever case defined as “fever (temperature >38°C) lasting for 2-7 days and one or more of the
following symptoms: headache, back pain, retro-orbital pain, myalgia, arthralgia, rash and
hemorrhagic manifestations, with one positive test of the following; RT-PCR, Ns1, IgM.

Our study found that the total number of reported suspected and probable cases of dengue fever
from May to March in Wilayat Nizwa was 547. Of these, 163 were confirmed cases of dengue
fever (attack rate 121 per 100,000 population). Of the confirmed cases,85 cases (52%) were
female and 159 (97.5%) were Omani, Table 1. Ages ranged from 6 months to 96 years, with a
median age of 49 years (standard deviation 19.7 years), Table 1. Most cases were in the age
group 60 years and above (30.67%, n = 50). Table 1.

Hospitalization was required for 35 cases (21.5%); of these, 34 (97%) cases were admitted in the
general ward, while one case (3%) was admitted in the ICU. Table 1. The two most prevalent

complications were increased risk of bleeding (platelet count < 50 000/ mm3; 20%; n = 7) and
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hepatic impairment (3%; n = 1). Table 1. All admitted cases recovered, except one death was
reported in this outbreak (case fatality rate 0.6%), Table 1. Regarding the risk factors towards
dengue fever, all had no recent travel history except one case, had returned from Kingdom of
Saudi Arabia .6.7 % of cases had history of contact with dengue fever case at home, 24.2%
observed presence of mosquito at home, 42% had history of mosquito bite and 14 % of cases
were using repellent, Table 1.

The epidemiologic curve is shown in Figure 1. There were 2 peaks on this outbreak, the first one
started at epi-week 21 (2023), reached the maximum at epi-week 24(2023), then declined
gradually. The second peak, which was more than the first one was started in epi-week 41
(2023), reached the maximum at epi-week 49 (2023), and then declined gradually, reaching the

minimum on epi-week 10 (2024).

In the environmental investigation, there were pools of stagnant water and proliferation of heavy
A. aegypti mosquitoes in adult, pupal, and larval forms in the affected area.

The hot and dry climate with moderate levels of rainfall in some regions of Wilayat Nizwa, in
addition to behavioral factors such as water storage, may facilitate the endemicity of dengue
fever in the future if proper control measures are not sustained.

In this outbreak, the overall attack rate was 121 per 100,000 population, which is higher than the
first outbreak of dengue fever in Muscat. which might be due to the poor implementation of
prevention and control strategies in the study area[2,5].

Most affected cases were Female (52%), which is opposite to the first and second dengue fever
outbreaks in Muscat Governorate[2,5]. This observation might be related to 44% of cases were
housewives, and being exposed to mosquitoes more often in households during their daily
activities, or being conscious of self-reporting. Age group 60 years and above was the highest
group of reported cases, which was different than the first and second dengue fever outbreaks in
Muscat Governorate and this might be related to their outdoor activities, as they have farms and
animals, which are a good place for stagnant water areas[2,5].

In this outbreak, the hospitalization rate and Hemorrhagic manifestations were less than in
previous outbreaks[2,5]. All hospitalized patients with dengue fever had good outcomes except
for one death. This might be attributable to early hospital admission and prompt care at an early
stage of the illness. One death was reported in this outbreak (case fatality rate 0.6%), for an old
man aged 90 years, a case of diabetes, who developed Dengue Shock Syndrome and hepatic
impairment. In contrast, there were no reported deaths in previous outbreaks[2,5]. A multi-
sectoral approach was used to control this outbreak, where teams from the Ministry of Health,
Nizwa municipality, and civil society collaborated. Residents were advised to change the water in

water tanks, fountains, and swimming pools every 5 days; dispose of water collected from air
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conditioners; dispose of used tires and damaged utensils; and cover various water reservoirs. In
addition, the public was given awareness messages about measures to avoid mosquito bites,
such as wearing long-sleeved wraps, using mosquito repellent on exposed body parts, using bed
nets, and spraying household pesticides. A community-wide, house-to-house vector control
campaign successfully terminated the outbreak

Despite all vector control measures implemented by health authorities, the elimination of A.
aegypti remains challenging. Therefore, Vector surveillance should be established as a routine
public health service, with enhanced surveillance, targeted vector management, and community
engagement to limit dengue fever transmission.

References:

1. World Health Organization (WHO). Dengue and severe dengue [Internet]. 2024 [cited 2024
Aug 13]. Available from: https://www.who.int/news-room/fact-sheets/detail/dengue-and-
severe-deng....

2. Al-Abri SS, Kurup PJ, Al Manji A, Al Kindi H, Al Wahaibi A, Al Jardani A, et al. Control of the
2018-2019 dengue fever outbreak in Oman: A country previously without local
transmission. International Journal of Infectious Diseases. 2020 Jan 1;90:97-103.

3. Al Awaidy ST, Khamis F. Dengue fever: An emerging disease in Oman requiring urgent
public health interventions. Vol. 34, Oman Medical Journal. Oman Medical Specialty Board;
2019. p. 91-3.

4. Al Awaidy ST, Khamis F, Al-Zakwani |, Al Kindi S, Al Busafi S, Al Sulaimi K, et al.
Epidemiological and Clinical Characteristics of Patients with Dengue Fever in a Recent
Outbreak in Oman: A Single Center Retrospective-cohort Study. Oman Med J. 2022;37(6).

5. Al Balushi L, Al Kalbani M, Al Manji A, Amin M, Al Balushi Z, Al Barwani N, et al. A second
local dengue fever outbreak: A field experience from Muscat Governorate in Oman, 2022.
IJID Regions. 2023 Jun 1;7:237-41.

Table 1. Demographic features, complications, risk factors and outcome of dengue fever cases in
Wilayat Nizwa, May 2023-March 2024

Age (years) Mean 49
SD +19.7
Median 51
Minimum 6 months

Maximum 96 years

Female 85 52
Male 78 48
Nationality
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Age group (years)

15-29 34 20.86
30-44 29 17.79
45-59 47 28.83
60 and above 50 30.67
Admitted ward;

1 3
Platelet count < 50,000/mm 3 7 20
Hepatic impairment 1 3

34 o7

Died 1 3
Risk Factors
History of contact with sick person 11 6.7
History of Mosquito bite 69 42.3
Presence of Mosquito at home 40 245
Presence of Mosquito at work 1 0.6
Recent travel history 1 0.6
Use of repellent 23 14

Figure 1. Epidemic curve of outbreak of dengue fever in Wilayat Nizwa, May 2023-March 2024
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Associations of impaired sleep quality with epilepsy: A case-
control study

Reported by:Talal Abdullah AIGhamdi, Randa Nooh|

pilepsy, a prevalent neurological disorder marked by recurrent, unprovoked seizures, often

leads to significant health and economic complications to the effected person and family[1].
There are many evidence which underlines the higher risk of epilepsy patients to poor sleep
quality than the general population[2]. However, there is limited evidence on sleep quality among
epilepsy patients and associated factors in Riyadh. Therefore, this study aims to compare the
sleep patterns and sleep quality among epilepsy patients to non-epileptic individuals.

We conducted a case-control study at King Fahad Medical City in Riyadh, with a total of 434
patients, the sample included 171 epilepsy patients from the epilepsy clinic in KFMC aged 18-50
years, 263 non-epileptic controls from other clinic within the same Hospital. Patients completed a
structured questionnaire including demographical data, medical history, and the Pittsburgh Sleep
Quality Index (PSQI)

Figure 1 displays the distribution of sleep disturbance between epileptic and non-epileptic
patients. Our study shows a significant difference in sleep patterns between cases and controls.
Cases shows later bedtimes (P < 0.001), longer sleep onset latency (P < 0.001), and shorter sleep
durations (P < 0.001) compared to controls. Although subjective sleep quality and other
individual sleep parameters did not differ significantly between groups, the Global PSQI Score
was significantly higher in cases (median 8 [IQR6-10]) compared to controls (median 6 [IQR 4-9];
P = 0.001). Stratified analysis revealed significant associations between sleep disturbance and
factors such as age, gender, smoking status, marital status, employment and the presence of
chronic disease, with higher odds of sleep disturbance consistently found among cases (P <
0.001 for all) (Table 1).

Editorial note: We conclude that sleep disturbances are significantly prevalent among epilepsy
patients and are affected by a range of demographic and clinical factors including age, gender,
smoking status, and the presence of chronic illness. To enhance sleep quality, it is crucial to
address these factors by conducting a thorough sleep evaluation, educating epilepsy patients on
sleep hygiene, along with implementing targeted interventions such as smoking cessation
programs.

Figure 1: Distribution of sleep disturbance between epileptic and non-epileptic patients.
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Table 1: Analysis of Pittsburgh Sleep Quality Index for Epileptic patients and controls at King
Fahad Medical City, 2024

PISQ component Cases (N=171) | Controls (N=263)
- 0]

Subjective Sleep Quality 1[2-1] 1M1 0.633
Sleep Latency 2[2-2] 1[2-1] 0.756
Sleep Duration 1[2-0] 1[2-0] 0.986
Habitual Sleep Efficiency 0[0-0] 0[1-0] 0.998
Sleep disturbance 1[1-1] 1[2-1] 0.968
Use sleep Medications 0[2-0] 0[0-0] 0.998
Daytime Dysfunction 1[2-1] 1[1-0] 0.995
Global PISQ Score 8 [10 - 6] 6[9-4] *0.001

Note: Continuous variables presented as Median [IQR]: interquartile Range, * Shows that P-value
is statistically significant;

(<=5 indicate sleep disturbance, > 5 indicate normal sleep)
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