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Abstract
Introduction: The COVID-19 pandemic has posed a significant challenge globally,
particularly in conflict-affected and resource-limited settings such as Yemen. With an
already fragile healthcare system, Yemen’s response to the pandemic has been
hindered by prolonged conflict, health infrastructure collapse, and insufficient
surveillance. This study aimed to assess the clinical characteristics and outcomes of
hospitalized COVID-19 patients in Hadramout Governorate, Yemen, to provide
insights into mortality patterns and factors associated with severe disease.
Methods: A retrospective cross-sectional study was conducted using data from 302
laboratory-confirmed COVID-19 cases admitted to isolation unit in Hadramout
Governorate between May and June 2020. Data were retrieved from verified records
maintained by the Ministry of Public Health and Population (MoPHP). Demographic
variables, comorbidities, presenting symptoms, and clinical outcomes (discharge,
ongoing treatment, death) were analysed using SPSS version 23.0, with results
presented as frequencies and percentages.
Results: The highest percentage were males (67.5%), aged 45-69 years (52.6%).
Those aged 70 years and above, exhibited higher mortality rates, with deaths reaching
47.8% among those aged 70—84 years and 46.2% in those 85 years and older. Common
comorbidities included pneumonia (52.0%), hypertension (33.1%), diabetes mellitus
(26.5%), and cardiovascular diseases (16.2%). Fever (86.8%), difficulty breathing
(76.5%), and cough (73.8%) were the predominant presenting symptoms. Males
accounted for 75% of all deaths, Overall, advanced age and the presence of
comorbidities were associated with increased mortality.
Conclusion: This study highlights that older age, male gender, and underlying chronic
comorbidities among hospitalized COVID-19 patients are major characteristics linked
to poor COVID-19 outcomes. The findings underscore the urgent need for targeted
preventive and therapeutic strategies, especially in current health system, to mitigate
the impact of future outbreaks and pandemics. Strengthening primary healthcare
services and healthcare capacity is critical to improve clinical outcomes in conflict-
affected settings.
Keywords: COVID-19, Mortality, Comorbidities, Yemen, Hadramout, Clinical
Outcomes.

Master in Public Health, Yemeni Council for Medical and Health Specializations, Aden
Corresponding Author: Amgad Mohammed Munassar Email: amgedmonser@gmail.com

Yemeni Journal of Medical and Health Research Vol.15 No (1&2) 2025


https://doi.org/10.47372/yjmhr.2026(15).2.1
file:///C:/Users/HP/Downloads/amgedmonser@gmail.com

85 Amgad M. Munassar

da) ja 1 ga pan (A Cubiaal) 19-08 58 ua e e il g 4y paud) ailiadl)
(2020 55 52~ 53la) s Bl

raia 2l

A ) (aidla
el pally 5l Glaldl b Lals o elal) G5 giuse e 158 Land 19-38 S daila GG sdadiall
gl mall oy Aailall el Al < jind Sl (in aaa Ui geg el Jie 3 ) sall 53 50l
ua.a\.;a;l\ (’5‘5‘8" LA‘ M\Jﬂ\ 0dd Chddp Jm).\” 4.41::.1\ u:ua} c‘\:\;..aj\ :\3\:\;31\ A:u.\]‘ J\_J.g_v‘j cM\
() o ga puina Anilaa b bl L) agllaa) o3 cpdll 19-38 S oyl dmaall el 5 4 5 ol
53280 a pal) Ly i yall ol sally it 1 Ll J5m (55 il
f"‘ 19- m"ﬁ\.}‘)m 3850 Al 302 uh\.ue\mhm\a‘)u\ e t]a&a‘h.u\‘)d u.u;\ 4-\&@-\.6.“
A e o o ULl pen 3 2020 sises sile O D sa s Adailas el Claay ) Lela)
doaliadl Gl WY dadl e gaall @l puaid) bl clad |l g daladl Aaall 550 5 Loy Jadias
GALL)J (:‘J.A:\.\.nl..} lilal) Jalss (53 ,(BU:)S\ 4@)\;1‘ CM\ ccj_)ﬂ\) L dlall C..‘a\ld\j gy yuld) UA‘_)L‘}(\
Asie s il 55 JSG e i) Cu 2 5¢23.0 JlauaY) SPSS slasy!
(52.6%) 4 69-45 O A yeall A5 ((67.5%) LS e DY (e SY) Al ulS i)
84-70 4 yenll A3l 590478 il sl iy i ¢ tef il g i ana S 250 70 G B b (10 el
500 Clgil) S Lailal) Labiaall (il Y aal (e, SSE dis 85 4y jenll 45l (3 %46.2 5 cine
(16.2%) 43 502l e N 5 i) yial 3l 5 ¢(26.5%) 5 Sl 613 ¢(33.1%) pll Jaria i) ¢(%52.0)
05SA R g sailad) al se W1 (56 (73.8%) Jlasdll 5 ¢(76.5%) sl 4 saamn 5 ¢(86.8%) (sl ilS
Omll (G pail) Jasi ) cple JSy YL 4 jlaa sl jlad saby ) ) s Les el sl ea) 00 %75
eU’_,l\ YAz bjl.a_).\ 3.\;\...4.‘” ua\_)-n‘}“ 999
dA\jaJ\ J).\‘ e .l:uA_\;LAA]‘ ua\)AYU ‘Lg)s.ﬂ\ u.u;‘b ‘)A’J' e.)s.\]\ U\ M\J.ﬂ' Y J).u MJA-“
uw\y‘ym‘%&\&@u\ X U“‘:‘S\cf 19- J,)S)S@.a_)au,p Al Al Caral 3 545l
S o WS Aol cibalal) il e Casdnll cdldel) dnall dadaity) 8 Lala cdisls duadle 5 4l
e yaally s il cilipl) 8 4y yell il ppnent) Lpan ) @l yal Apmaall ol 3800 oLy g e il Al
Aol ) € ga s cGadd) dAaliadl) Gl Y1 el g (]9-2 S rAalida cilal

I O daall s Al Ciliaradil iad) Gulaal) dalall daiall jiale I

Yemeni Journal of Medical and Health Research Vol.15 No (1&2) 2025



86 Clinical Profile and Outcomes of Hospitalized COVID-19

[ Introduction ]

he emergence of the novel

coronavirus disease (COVID-

19) in December 2019 led to a
global pandemic with profound
public health implications. By 2023,
COVID-19 had infected over 80
million individuals and resulted in
more than one million deaths across
over 190 countries worldwide [1,2].
The  predominant mode  of
transmission is believed to occur via
respiratory droplets expelled when
infected individuals cough, sneeze or
speak [3]. Importantly, transmission
is not limited to symptomatic
individuals;  asymptomatic  and
presymptomatic carriers can also
spread the virus [4].

In Yemen, a country devastated by a
protracted conflict now entering its
tenth year, the pandemic has added
significant strain to an already fragile
healthcare system. Following the
expiration of a temporary truce in
2022, efforts toward a lasting political
resolution remain uncertain. The
conflict has caused widespread
destruction, rendering approximately
50% of health facilities either fully or
partially non-functional due to war-
related damage [5].

Yemen is highly susceptible to
infectious disease outbreaks and has
faced repeated epidemics of cholera,
measles, diphtheria, dengue fever,
and polio in recent years [6,7]. These
outbreaks are driven by the collapse
of public health infrastructure,
widespread water scarcity, and
increasing vaccine hesitancy. As of
2023, approximately 70% of children
under three years old in Yemen had
not received a full course of routine

immunizations [8]. As a result, the
country continues to experience a
resurgence of vaccine-preventable
diseases, including acute watery
diarrhea, measles, pertussis, polio,
and diphtheria.

Yemen’s first confirmed case of
COVID-19 was officially reported by
the Ministry of Public Health and
population (MOPHP) on 10" April
2020 [9]. While available data
suggest a peak in mortality during the
early phase of the pandemic, the lack
of robust surveillance has hindered
accurate estimations of death trends
[10]. Clinically, COVID-19 in Yemen
presents with nonspecific symptoms,
most commonly fever, cough, fatigue,
and myalgia [11]. Among laboratory-
confirmed cases, individuals with
comorbidities had poorer outcomes,
and disease severity increased with
the number of pre-existing conditions
[12]. However, there remains a
paucity of data on the prognostic
indicators for COVID-19 patients
admitted to intensive care units
(ICUs) in Yemen, particularly
regarding symptomatology,
comorbidities, and length of hospital
stay. Therefore, this analysis aimed to
assess the clinical characteristics and
outcomes of hospitalized COVID-19
patients in Hadramout Governorate,
Yemen, to provide insights into
mortality patterns and risk factors
associated with severe disease.

[ Methods ]

Study design and setting

This is a retrospective cross-sectional
study analyzed data from all COVID-
19 patients admitted to the isolation
unit in Hadramout. Data were
obtained from verified medical
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records  maintained by  the
Surveillance Department of the
MOPHP. These records were initially
collected by the Health Rapid
Response Team and the Surveillance
Department during the peak period of
the COVID-19 outbreak in 2020
between May and June.

Target population

Patients admitted to the isolation unit
in Hadramout within May-June 2020
excluding COVID-19 cases which
were admitted to the private sector
hospitals.

Data collection

Data collected from surveillance
sheet were used to retrieve the
demographic (gender, age), patients’
comorbidities (arterial hypertension
(AHT), diabetes mellitus (DM),
cardiovascular  diseases  (CVD),
Chronic lung, liver and Kkidney
diseases), presenting symptoms, and
clinical outcomes (ICU admission,
recovery and death).

Statistical analysis

Data were systematically verified and
checked for errors and entered into
the Statistical Package for Social
Sciences (SPSS), version 23.0 for
analysis. Categorical variables are

presented as frequencies. Quantitative
variables were presented as means
and standard deviations (SD).

Ethical consideration

Permission was given from the
MOPHP, Curative Health Care Sector
based on an official letter from the
Yemeni  Council of Medical
Specialization-Aden. No other ethical
requirement needed in the conduct of
this study. Informed consent was not
needed because only anonymized
routine record-based data were
analyzed retrospectively.

[ Results ]

The analysis of 302 hospitalized
COVID-19 cases in isolation units
across  Hadramout reveals a
prominent age-related trend. The
largest proportion (52.6%) of cases
falls within the 45-69 years age
group, followed by those aged
between 70- and 84 years group
(22.2%) while younger age groups
such as those aged less than 15 show
very low percentages (only 2 of 302
or 0.6%). From table 1, it is also clear
that male cases account for a higher
proportion (67.5%) compared to
females (32.5%).

Table 1: Characteristic of Studied Hospitalized COVID-19 Cases in Hadramout

(n=302
Characteristics No. %
Age Groups in Years
<15 2 0.6
15<30 12 4
30-<45 49 16.2
45-<70 159 52.6
70-<85 67 22.2
85& more 13 4.3
Gender
Male 204 67.5%
Female 98 32.5%
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The data presented in Table 2 provide
a comprehensive overview of the
clinical manifestations,
comorbidities, and outcomes among
302 hospitalized COVID-19 patients
in Hadramout, Yemen. The most
reported symptom among
hospitalized cases fever (86.8%) of
patients. Difficulty in breathing was
reported in 76.5% of cases, and cough
was present in  73.8%. Other
symptoms reported include muscle
and joint pain (28.1%), sore throat
(15.2%), shortness of breath (10.3%).

Regarding the most common
comorbidities, the table also shows
that pneumonia was the most
common  reported  comorbidity
(52.0%) among hospitalized COVID-
19 patients. Other notable conditions
include AHT at 33.1% and Diabetes
Mellitus at 26.5%.

The highest percentage (56.6%) of
hospitalized COVID-19 cases were
still under treatment at the time of
data extraction, while 12.9% were
discharged and 30.5% died.

Table 2: Distribution of Studied Hospitalized COVID-19 Cases in Hadramout by
their Clinical Manifestations, Comorbidities and Outcomes (n=302)

Characteristics and
Clinical Manifestations
High temperature
Difficulty in breathing
Cough

Muscle and joint pain
Sore throat

Shortness of breath
Comorbidities
Pneumonia

Atrial Hypertension
AHT

Diabetes Mellitus
Cardiovascular disease
Chronic lung disease
Kidney disease

Liver diseases
Outcomes
Discharged

Under treatment

Dead

No.

262
231
223
85
46
31

157
100
80
49
39
37
35

39
171
92

%

86.8
76.5
73.8
28.1
15.2
10.3

52.0
33.1
26.5
16.2
12.9
12.3
11.6

12.9
56.6
30.5

Table 3 presents the outcomes of
hospitalized COVID-19 cases in
Hadramout Governorate, Yemen,
stratified by age group and gender
showing the proportions of patients
who were discharged, remained under
treatment, or died. When looking at
outcomes across age groups, there is a
clear trend showing that older age is

linked with the highest mortality
which observed in patients aged 70-
<85 years (47.8%) who terminated in
death, followed by those aged 85 and
more (46.2%). Among those cases
aged between 45-<70 years and 30
<45 years, 26.4% and 22.4%
respectively were died during the
hospitalization time.
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Gender-wise, among hospitalized
male cases 54.9%, 33.8% and only
11.3% of them during the time of data
extraction were still under treatment,

died and discharged respectively,
while among female cases 60.2%
were still under treatment, 23.5% died
and 16.3% of them were discharged.

Table 3: Outcomes of Studied Hospitalized COVID-19 Cases in Hadramout by Age

Group and Sex (n=302)

Outcomes*
Characteristics Discharged (n=39) Undertreatment (n=171) Died (n=92)
No. % No. % No. %
Age (years)
85 & more (n=13) 0 0.0 7 53.9 6 46.1
70-<85 (n=67) 6 8.9 29 43.3 32 47.8
45-<70 (n=159) 25 15.7 92 57.9 42 26.4
30-<45 (n=49) 8 16.3 30 61.2 11 224
15-<30 (n=12) 0 0.0 11 91.6 8.4
0-<15 (n=2) 0 0.0 2 100.0 0.0
Gender
Male (n=204) 23 11.3 112 54.9 69 33.8
Female (n=98) 16 16.3 59 60.2 23 23.5

* Percentages were taken from row totals

Table 4 illustrates the frequency of
deaths among hospitalized COVID-
19 patients with comorbidities while
admitted to isolation unit. Of those
patients with chronic lung diseases,
cardiovascular  diseases,  kidney
diseases, liver diseases and AHT

41.0%, 38.8%, 37.8%, 34.3% and
34.0 of them respectively were died
while 29.9% and 28.8% of those with
pneumonia and diabetes mellitus
respectively were died.

Table 4: Frequency of Deaths among Studied Hospitalized COVID-19 Cases with

Comorbidities (n=302)

Comorbidities

Pneumonia (n=157)

Arterial Hypertension (n=100)
Diabetes Mellitus (n=80)
Cardiovascular Diseases (n=49)
Chronic Lung Diseases (n=39)
Kidney Diseases (n=37)

Liver Diseases (n=35)

Died admitted COVID-19 cases (n=92)*

No. %

47 29.9
34 34.0
23 28.8
19 38.8
16 41.0
14 37.8
12 34.3

* Percentages were taken from row totals
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[ Discussion ]

The present study highlights that
COVID-19 mortality in Yemen,
specifically in Hadramout
Governorate,  shares  common
patterns with global trends while also
reflecting the challenges unique to
fragile healthcare settings. The
overall mortality rate among
admitted patients was 30.5%, with
deaths disproportionately affecting
older adults, particularly those aged
70 years and above, and males.
Several countries showing the same
findings, where age over 65 and male
gender have been consistently
identified as linked of COVID-19
mortality [13].

Chronic lung disease was linked with
the highest mortality rate (41.0%)
among the assessed comorbidities,
which is consistent with studies
identifying  chronic  obstructive
pulmonary disease (COPD) as a
major risk for severe COVID-19
outcomes that highlights COPD and
other pulmonary conditions as
significant predictors of adverse
COVID-19 outcomes [14].

Cardiovascular disease (38.8%) and
chronic kidney disease (37.8%) were
also associated with notably high
mortality rates in this cohort,
supporting findings from previous
studies that have consistently
demonstrated a correlation between
these comorbidities and increased
risk of death among hospitalized
COVID-19 patients [15,16].

In this study, HTN (34.0%) and liver
diseases (34.3%) were associated
with notably high mortality rates
among hospitalized COVID-19

patients.  These  findings are
consistent with global research
linking such comorbidities to
heightened disease severity and
adverse clinical outcomes. The
observed trends further reinforce
evidence that chronic conditions can
exacerbate COVID-19 progression,
likely due to impaired immune
regulation and pre-existing organ
dysfunction [17,18].

The findings of the present study
reaffirm  previous smaller-scale
observations from Yemen during the
early phase of the pandemic, where
mortality was concentrated among
older adults with chronic illnesses
[19]. The country’s fragile health
infrastructure—where nearly half of
facilities are non-functional—likely
exacerbated outcomes, limiting
access to critical care and timely
interventions [20]. These findings
collectively highlight the significant
impact of comorbidities on the
severity and management of
COVID-19. The high prevalence of
chronic ~ comorbidities  among
fatalities reflects global patterns,
where individuals with  non-
communicable diseases face a
markedly increased risk of severe
illness and death [12,14,16]. In
Yemen’s  weakened  healthcare
system—undermined by years of
conflict and disjointed management
of chronic diseases—Ilikely
intensifies disease severity and
shapes  patterns of  hospital
admissions [20].
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Strengths and Limitations

One of the main strengths of the
study lies in its focus on Yemen, a
country where limited
epidemiological data exists due to
prolonged conflict and a weakened
health system. The study provides
valuable insights into demographic
characteristics, clinical
manifestations, comorbidities, and
outcomes of COVID-19 patients in
Hadramout during the early peak of
the pandemic.

However, several limitations should
be acknowledged. First, the study
relies solely on data from public
isolation units, excluding patients
treated in private facilities, which
may lead to selection bias and limit
generalizability. Second, the
retrospective design and reliance on
surveillance records may be subject
to incomplete data reporting or
variability in clinical assessments.
Additionally, the lack of multivariate
analysis limits the ability to assess
independent predictors of mortality
or ICU admission. The discussion,
while informative, could benefit
from a more critical reflection on
these methodological limitations.
Despite  these limitations, the
manuscript  provides  important
baseline data for future studies and
policy planning in humanitarian and
post-conflict settings.

[ Conclusion ]

This study underscores that COVID-
19 mortality in Hadhramout follows
global patterns but occurs at higher
rates due to systemic healthcare
fragility. Our results emphasize the
urgent need for preparedness
planning in Yemen to mitigate future

outbreaks. Strengthening hospital
readiness, improving chronic disease
management, and ensuring
functional ICU capacity are critical
to reducing death rates in future
epidemics.  Proactive  resource
allocation and strategic planning are
essential to ensure proper readiness
in a country where pandemic shocks
have amplified existing
vulnerabilities.
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