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Abstract. Background: Patient characteristics, disease severity, and
care practices strongly influence ICU mortality. Improving critical
care outcomes requires understanding local trends and risk factors.
This two-year study examined sociodemographic, clinical, and
system-related factors among ICU patients at Jazan General
Hospital. Methods: A retrospective observational study at Jazan
General Hospital analyzed medical records of adult ICU patients
over the past two years. Data included sociodemographic,
admission sources, length of stay, mechanical ventilation
dependence, system involvement, reasons for admission,
comorbidities, and outcomes. Mortality was defined as death
during ICU stay. Patient characteristics were summarized using
descriptive  statistics, while inferential statistics identified
significant mortality factors through odds ratios and 95%
confidence intervals. Results: Of the 998 ICU admissions, 756
(75.6%) survived, and 242 (24.2%) died. One important cause of
death was age, with patients over 90 years old having the greatest
risk (48.3%, OR: 14.64, p<0.001). Widowed patients had a 46.6%
death rate (OR: 10.08, p<0.001). Hospital referrals were linked to
a 42.6% mortality rate (OR: 3.28, p<0.001). Higher mortality was
linked to longer ICU stays (OR: 4.4 for >10 days, p<0.001), and
the probability of death rose to 62.1% with mechanical ventilation
(OR: 19.15, p<0.001). Additionally, pulmonary (39.5%, OR: 3.12)
and neurological (38.4%, OR: 1.72) causes were associated with
higher mortality. Hypertension (OR: 2.0, p=0.001) and solid
malignancies (OR: 4.15) were linked to higher mortality.
Conclusion: ICU mortality was influenced by advanced age, illness
severity indicators, admission source, system involvement, and the
selected comorbidities. Prolonged ICU stays and mechanical
ventilation were significant predictors of poor outcomes.

Keywords: ICU, Patient characteristics, Comorbidities, Mortality,
Survival, Mechanical Ventilation.

INTRODUCTION

Intensive care units (ICUs) are central to the treatment
of acutely ill patients, providing advanced supervision
and life-sustaining care for those with life-threatening
illnesses [1,2]. Though critical care practices have
continued to improve, ICU mortality is still a
significant health issue in the world, which indicates
the intensity of illness, complexity of care, and
inconsistency of patient-related and system-related
variables [3,4]. Knowledge of mortality and survival
rates in ICU patients is critical for assessing how
effectively care is delivered, how resources are used,
and how patients are affected, especially in limited-

resource or high-demand healthcare settings [5].

Previous research has consistently shown that ICU
outcomes depend on a combination of
sociodemographic factors, clinical conditions, and
treatment-related factors [6,7]. Age and gender have
been extensively reported as significant predictors of
survival, with older age groups having higher
mortality rates due to greater comorbidity and
reduced physiological reserve [8]. Strong predictors of
mortality include admission source, ICU length of
stay, and mechanical ventilation, which often reflect
illness severity and late onset [9]. Moreover, organ- or
system-based patterns of involvement can be useful for
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assessing disease burden and stratifying patients'
prognosis in the critical care unit [10].

In Saudi Arabia, particularly in the southern regions,
ICU mortality trends are relatively scarce, even as
critical care services are on the rise. Jazan General
Hospital serves a heterogeneous population with
diverse socio-demographic factors and clinical
presentations, making it a valuable setting to assess
ICU outcomes. Generating local evidence is
important because mortality and risk factor trends
may differ from those in other areas, driven by
differences in population characteristics, access to
healthcare services, and clinical practices.

Based on this, the study was conducted to assess the
mortality and survival rates of ICU patients at Jazan
General Hospital over 2 years. By analyzing socio-
demographic variables, admission site, ICU length of
stay, mechanical ventilation, and system
involvement, the study aims to identify factors that
significantly impact patient outcomes.

MATERIAL AND METHODS:

Study design and setting:

The study used a retrospective observational design to
assess mortality and survival rates among patients
admitted to the intensive care unit at Jazan General
Hospital.

Study Population and Criteria:

Medical records were reviewed to collect data for two
years, covering all eligible adult ICU admissions
during the study period. The target population was
adult patients admitted to the ICU for medical or
surgical reasons. For patients with multiple ICU
admissions, only the first admission was included in
the analysis. Incomplete records and patients missing
essential outcome variables were excluded to ensure
data reliability and analytical validity.

Data collection:
A structured data-collection form specifically
designed for this study was used to gather data. These

data were collected using the hospital's electronic
health record system, Vida. The database contained
routinely collected administrative data, health
histories, discharge summaries, age, sex, and ICD-10
(International Classification of Diseases, 10th
Revision) diagnoses.

The socio-demographic variables were age, gender,
and marital status. The dependent variables included
clinical and admission-related variables, the source of
ICU admission, ICU length of stay, mechanical
ventilation requirement, and the reported system
involvement, which was classified by the primary
organ system involved. The SOFA score was assessed
within the first 24 hours after ICU admission. The
outcome was defined as survivors and non-survivors;
a survivor was transferred out of the intensive care
unit, and a non-survivor was dead at the time of
discharge from the intensive care unit.

Statistical data analysis:

Data were entered and analyzed using the Statistical
Package for the Social Sciences (Version 27.0, SPSS
Inc., Chicago, IL, USA). Descriptive statistics,
including means or medians for continuous variables
and frequencies and percentages for categorical
variables, summarized patient characteristics.
Relationships with mortality were evaluated using
inferential statistical tests, namely independent t-tests
for continuous variables and chi-square and Fisher's
exact tests for categorical variables. To identify
independent predictors of intensive care unit
mortality, a multivariate regression analysis was
performed.

Ethical Considerations

The hospital's Ethics Committee and Institutional
Review Board (IRB) approved it (No. 2510). For these
ICU patients, these data are used secondarily. At all
times, patient confidentiality was maintained.
Because the study was retrospective, direct patient
consent might not have been necessary, but ethical
standards were adhered to when handling the data.

RESULTS:
Of the 998 ICU admissions included in the analysis, most patients survived their ICU stay. Of these, 242 (24.2%)
died in the intensive care unit, and 756 (75.7%) were discharged alive.

There was a strong, significant correlation between ICU mortality and patient age. The reference group was the
youngest patients, aged < 30 years, who had the lowest mortality rate (6.0%) and the highest survival. Mortality
increased with age, reaching 46.5% in patients aged 71 to 90 years and 48.3% in those over 90. Mortality risk
increased significantly with age, with patients over 90 years having the highest risk (OR: 14.64, 95% CI: 6.0335.53;

p<0.001).

Gender did not significantly correlate with mortality. Male and female patients had comparable survival rates, with
no discernible difference in mortality (24.9% and 23.5%, respectively). The ICU results were significantly correlated
with marital status. The reference group consisted of single patients with the lowest mortality rate (8.0). On the other
hand, the mortality rate for patients who were married, divorced, or widowed exhibited an upward trend, with the
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mortality rate for widowed patients standing at 46.6%. These were statistically significant, and widowed patients had
noticeably higher odds of dying (OR: 10.08, 95% CI: 5.7217.76; p<0.001). The mortality rate was similar between
rural and urban patients, so residence status was not a significant factor. Even though the mortality rate was
marginally lower in 2024 than in 2023, there was no statistically significant variation in mortality across admission
Table 1

Table 1: Patient demographics and their relation with outcome
Total Outcome
Survivors Non-survivors P- . | P-
Row N Row N |valu Odd ratio val
Count |ColumnN % |Count |, Count |, (95% CI)
% % € ue
iears 0127 |26.8% 251 |940% |16 |6.0% Control
ii:rg 21 |22.1% 193 |87.3% |28 12.7% )2'28 (1943210,
51-70 0.00 [7.24 (4.10-12. 0.0
Age |Sor) |26 |26.7% 182 |68.4% |84 3L6% |gv |75 o
71-90 ) ) ) 13.64 (7.692]0.0
vems |215 |215% 115 [53.5% |100 | 46.5% i o
14.64 (6.03-3 0.0
0, 0, 0,
Over 90 |29 2.9% 15 51.7% |14 48.3% 553 o
Gonde | Male 547 |54.8% 411 [751% [136  [249% |, . |Control
. ) 0% [093  (0.69-]06
r Female |451  |45.2% 35 |765% (106 |23.5% (8 |( 0 s
Single 276 | 27.7% 254 |92.0% |22 8.0% Control
Married |540 | 54.1% 396 |73.3% |144  [26.7% ‘61'% N o
At I orce . ) |00 s 2.86-10.0
status || 64 6.4% 43 67.2% |21 8% |00 |77 o
Widow |118 | 11.8% 63 53.4% |55 | 46.6% ig'gg) o729
— |Rural 469  |47.0% 350 |74.6% |119 | 25.4% Control
Reside ) ) 198 080 (0.67-104
ncy |Urban |529  |53.0% 406 |767% (123 [233% |5 ]9 %
Year 2023|488 |48.9% 358 |734% [130 | 26.6% Control
of 0.08
admiss |2024  [510  |51.1% 398 |780% [112  |22.0% |5 (1"(7)2) (0.58- g-so
ion: )

P-values indicate statistical significance at p < 0.05

There was statistically significant in mortality rate across admission months. The mortality was higher in some
months specially in March and June, at 39.0, 38.6 respectively. August on the other hand had the lowest mortality
rate at 2.8. This result indicates the ICU mortality rate during the study period exhibit seasonal variation (Figure 1).
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Figure 1: The relation between the date of admission per month and the mortality rate

ICU results showed a significant correlation with the source of admission. Patients admitted to medical wards or
referred from other hospitals had a higher death rate than those who visited the emergency room. The highest
mortality rate (42.6%) and a significantly higher risk of death (OR: 3.28, 95% CI: 2.29-2.294.69; p<0.001) were
observed among patients referred from other hospitals. ICU length of stay was also strongly correlated with mortality.
Patients who spent more than 10 days in the ICU had the highest mortality rate (50.0) and a significantly higher risk
of death than those who stayed for < 2 days (OR: 4.4, 95% CI: 2.79-6.92; p<0.001). Likewise, hospital length of stay
was significantly associated with outcome, with lower mortality among patients who stayed 6—10 days than among
those who stayed for very short periods. Mortality was strongly predicted by mechanical ventilation status.
Mechanically ventilated patients had a significantly higher mortality rate of 62.1, compared with 7.9 among non-
ventilated patients. A 19-fold increase in mortality was associated with mechanical ventilation (OR: 19.15, 95% CI:
13.3427.4-27.4; p<0.001). The classification of a disease as communicable or non-communicable did not significantly
correlate with mortality; however, patients with communicable diseases had a higher mortality rate (Table 2).

Table 2: Clinical characteristics and their relation with mortality
Qutcome
Total Survi Non-
WIVIVOTS | survivors | P- Odd ratio P-value
Coun [Colu |Cou |Row |Co |Row |value |(95% CI)
t mn %|nt |[N% |unt |[N%
Emergency 64.0 81.5 18.5
Department 639 % 521 % 118 9% control
. 9.3 60.2 39.8 2.92 (1.84-4 "
Medical department 93 % 56 % 37 % 62) 0.000
Surgical department 46 22;6 35 Z/Oé 1 11 2/39 18:1? (0.68-2 0.363
AAMISSION B rthopacdics 1Ry (1000 0 (g0 |20 [0.09 @013 o
’ department % % e 27) )
Obstetrical and
Gynaecological 33 2 3 32 (?7'0 1 [3.0% 0.14 (0.02-1 0.052
D %o % .01)
epartment
Referral from other 17.6 57.4 42.6 3.28 (2.29-4 .
hospitals 176 1o, [ 101 1oy |75 oy 69) 0.000
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27.1 81.5 185
days 270 % 220 % 50 % Control
3-5 days 417 |48 1337 808 1gg (192 104 (0.71-1 § 6577
Duration % % % 55)
of ICU|6-8 days 129 |27 1100 [J72 |29 |22 | 20001128 (0762 g 3536
admission: f 4 6/;3 2 3/(1 8 20)5 (1.014
. . . . . . - *
8- 10 days 44 |57 (30 (57 |14 |y, is) 0.045
13.8 50.0 50.0 44 (2.79-6. -
More than 10 days 138 % 69 % 69 % 92) 0.000
11.3 66.4 33.6
0- 2 days 13 |, |75 |g)" (38 |y
30.6 75.1 249 0.65 (0.41-1
Length of 3~ 5 928 305 |50 229 o) |76 |o 04) 0.076
Hospital 17.6 84.1 15.9 |0.000 [0.37 (0.21-0 -
Stay 6 - 8 days 176 |, (148 |5 |28 |07 |4 £5) 0.000
(LOS): 10.2 87.3 12.7 0.28 (0.14-0 -
8- 10 days 102 |, 89 |47 [13 |o 58) 0.000
30.3 71.2 288 0.79 (0.50-1
More than 10 days 302 507|215 o 7 (87 |o 26) 0.341
Status 30.2 37.9 62.1 19.15 (13.34 -
regarding | Wason MV 301 |57 |14 |, {187, 2000 1229 0.000
mechanica . .
I Not on a mechanical| fo; 1698 | ), |92.1 55 |7 g0 Control
ventilation ventilator % %
Is the . 94.1 76.4 23.6
disease Non-communicable 939 % 717 % 222 9%
classified
as
communic 0.075
. 5.9 66.1 33.9 1.65 (0.94-2
il;llflz- or | Communicable 59 % 39 % 20 % 89) 0.075
communic
able?

Statistical significance is indicated by p-values <0.05

Figure 2 shows the trends for infectious and communicable diseases; genitourinary, obstetrical, and gynecological
diseases; cardiovascular diseases; respiratory diseases; gastroenterology and liver diseases; nephrology;
endocrinology; neurology; self-harm; orthopedics; surgery; dermatology; and other conditions. A significant number
of admissions were due to respiratory disease (234 [23.45%]), and 3.84% of those cases had mortality. Cardiovascular
disease (118 [11.82%]) was the next most common cause of admission, and 1.12% of those cases had mortality.

Others mE (0.25%
Dermatology 1 0.04%
Surgery mmmmmm— (0.70%
Orthopaedics M (0.29%
Self-harm 1 0.04%
Cases from obstetrical and gynecology B 0.08%
Cases of genitourinary mEE (0.25%
Infectious and communicable diseases I (0.58%
Neurology NSNS 1.16%
Endocrinology mmm (.70%
Nephrology mmmm (.33%
Gastroenterology and liver disease I (0.62%
Respiratory I 3 84%
Cardiovascular IIEEEGEGGNGNNNNE 1.12%
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Figure 2. System involvement: total cases and mortality

Greater mortality was strongly associated with pulmonary and neurological reasons for ICU admission. The
mortality rate was 39.5% among patients admitted for pulmonary causes, three times higher than among those with
other causes (OR: 3.02, 95% CI: 2.224.08; p<0.001). Similar results were observed for neurological causes, which
were also associated with higher mortality (38.4%; OR: 1.72, 95% CI: 1.132.63; p<0.001). The association with
mortality in this cohort was not statistically significant for infectious causes and cardiovascular admissions. Notably,
all patients admitted to the hospital because of self-harm survived, indicating that the mortality risk among this group
is considerably lower (Table 3).

Table 3: Reasons for ICU and their relation with outcomes

Total Outcome
Survivors Non-survivors Odd
P- ratio P-
Count OCOolumn Count E/{OOW N Count E/{OOW N value (95% value
cn
Infectious ~ and No 939 941% 717  764% 222  23.6% Control
e ooty Yes 59 5% 39 e61% 20 39% ° Sagy 0075
Cadiovmecaley | NO 848 85.0% 638 752% 210  24.8% Control
cause: Yes 150 150% 118  78.7% 32 213% O i12s) 0366
No 702 70.3% 577 822% 125 17.8% Control
. *
PUmONEY CAUSES: yes 206 29.7% 179 60s% 117 39.5% 00 JRE2 00000
Neurological No 873 87.5% 679 718% 194 222% Control
causes: 0 0 o 0.000% 1.72 (1.1 .
Yes 125 12.5% 77 61.6% 48  38.4% Ty 0.000
The  Causative No 970 97.2% 728 75.1% 242  24.9% Control
. : *
Boomviar MM ves 28 28% 28 1000% 0 00% 00 DR 0002+

P-values indicate statistical significance at p < 0.05.

Several comorbidities were strongly associated with higher ICU mortality. Hypertension was associated with a
mortality of 32.1% and an odds ratio of 2.0 (95% CI 1.52-2.74, p=0.001). Increased mortality was also observed with
ischemic heart disease. Patients with solid malignancies and chronic liver disease had the highest mortality rates,
exceeding 50%, and both disorders were significantly associated with death. Conversely, diabetes mellitus, chronic
obstructive pulmonary disease, chronic kidney disease, and hematological malignancies were not significantly
associated with mortality. Although the mortality proportion was higher in immunosuppressed patients, the
association was not statistically significant. Overall, the comorbidity trend showed a higher mortality rate, but the
combined relationship was not statistically significant (Table 4).

Table 4: Comorbidities and their relation with outcomes

Total Outcome
ota Survivors Non-survivors .
P- Odd ratio (95% 1
Count Column Coun Row Count Row value  CI) P-value
% t N % N %
Diabetes No 539 54.0% 398 73.8% 141 26.2% 0.127 Control
Yes 459 46.0% 358 78.0% 101 22.0% 0.79 (0.59-1.07)  0.127
HTN No 590 59.1% 479 81.2% 111 18.8% 0.000% Control
Yes 408 40.9% 277 67.9% 131 32.1% 2.0 (1.52-2.74) 0.000*
IHD No 845 84.7% 650 76.9% 195 23.1% 0.042% Control
Yes 153 15.3% 106 69.3% 47 30.7% 1.47 (1.01-2.15)  0.042*
Solid No 973 97.5% 745 76.6% 228 23.4% 0.000% Control
Malignancy Yes 25 2.5% 11 44.0% 14 56.0% 4.15(1.86-9.29)  0.000*
No 968 97.0% 732 75.6% 236 24.4%
COPD Yes 30 3.0% 24 80.0% 6 20.0% 0.581 0.77 (0.31-1.92)  0.581
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Chronic No 986 98.8% 751  76.2%
liver disease  Yes 12 1.2% 5 41.7%
No 908 91.0% 693 76.3%
CKD Yes 90 9.0% 63 70.0%
Haematolog No 994 99.6% 753  75.8%
ical
malignancy Yes 4 04% 3 75.0%
Immunosup No 988 99.0% 751  76.0%
pressed
patients Yes 10 1.0% 5 50.0%
Comorbiditi No 340 34.1% 268  78.8%
es Yes 658 65.9% 488 74.2%

235 23.8% 0.006* Control

7 58.3% 4.47 (1.4-14.2) 0.006*
215 23.7% 0.182 Control

27 30.0% 1.38 (0.86-2.22)  0.182
241 24.2% Control

1 25.0% 0.972 1.0 (0.10-10.0) 0.972
237 24.0% Control

0.056

5 50.0% 3.17(0.91-11.0)  0.056
72 21.2% 0.104 Control

170 25.8% 1.41 (1.03-1.93) 0.104

Statistical significance is indicated by p-values < 0.05.

DISCUSSION:

This research paper presents an in-depth analysis of
mortality and survival rates among ICU patients
admitted to Jazan General Hospital over two years
and identifies demographic, clinical, and system-
related variables that significantly influence ICU
patient outcomes. The ICU mortality rate of 24.2%
aligns with regional and international studies, where
ICU mortality typically ranges from 20% to 30%,
reflecting the high acuity and complexity of the
critically ill population [11]. These results are
consistent with several previous studies conducted in
Saudi Arabia, including the study by Shaabi L et al. in
Southwest Saudi Arabia, which reported an ICU
mortality rate of 29.4% [12], and the study by
Rosenthal V et al. among 10 Middle Eastern
countries, including Saudi Arabia, that reported an
ICU mortality rate of 21.0% [13].

Age was found to be one of the best predictors of
mortality, with a clear stepwise increase in the death
rate with age. Patients aged 71 years and older had
significantly higher mortality, and the odds of death
were higher than in younger patients. This
observation is consistent with the extensive literature
on critical care, which indicates that older age is
associated with decreased physiological reserve,
increased comorbidities, and greater intolerance to
critical illness and invasive procedures [14-16]. Age-
related mortality gradients have been observed to be
similar across large multicentre ICU studies in various
healthcare systems [17,18].

In this study, gender was not significantly associated
with ICU mortality, consistent with several reports
showing that, in the presence of disease severity and
comorbidities, sex alone is not a significant
determinant of ICU outcomes [19-21]. Marital status
was significantly associated with outcomes, with
widowed and divorced patients having higher
mortality than single patients. Although marital status
is not a direct clinical variable, prior research has
shown that social support, living conditions, and
delayed healthcare-seeking behaviors can influence
disease severity at presentation and subsequent

outcomes, especially among older and widowed
individuals [22].

The seasonal variation in mortality, as shown in the
monthly admission analysis, revealed very high rates
in some months. Similar seasonal patterns have been
reported in ICU populations. They are usually
attributed to fluctuations in infectious disease
incidence, environmental factors, extreme
temperatures, and additional strain on healthcare
systems during peak periods [23]. The source of
admission was a significant determinant of outcome.
Mortality was markedly higher among patients
referred from other hospitals and those admitted from
medical wards than among those admitted to the
emergency department. This observation aligns with
existing evidence that inter-hospital transfers often
involve more acutely ill patients or late referrals, both
of which are linked to worse outcomes [24].

The ICU length of stay was significantly correlated
with mortality, particularly when it exceeded 10 days.
Prolonged ICU admissions are often associated with
more severe illness, nosocomial infections, and long-
term organ support, all of which contribute to higher
mortality [25,26]. Similarly, hospital length of stay is
an indicator of the multifaceted interplay among
disease severity, recovery patterns, and survivorship
bias, in which patients who spend more time in the
hospital may constitute a more robust subgroup [25].

The strongest predictor of mortality in this cohort was
mechanical ventilation. The mortality rate among
ventilated patients was significantly higher, with
almost a nineteen-fold increase in the probability of
death. This observation is supported by the existing
literature, which generally accepts mechanical
ventilation as a surrogate indicator of severe
respiratory failure and the overall severity of critical
illness [27]. Other complications, such as pneumonia
and barotrauma, are also ventilator-associated and
increase the risk of mortality [27].

Involvement of the respiratory and neurological
systems contributed to a significant share of ICU
admissions and deaths. Respiratory involvement,
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especially, was linked to the greatest mortality burden,
consistent with global data showing that respiratory
failure is a major cause of ICU admission and death
[9]. Neurological involvement also carries a high
mortality rate, indicating a poor prognosis for acute
neurological insults, including stroke, traumatic brain
injury, and altered consciousness [28].

Independent predictors of increased mortality
included pulmonary and neurological reasons for ICU
hospitalization, consistent with prior research
identifying these factors as high-risk for critical care
hospitalization [27,28]. Comorbid conditions were
also important determinants. Hypertension and
ischemic heart disease were associated, consistent
with findings that cardiovascular comorbidities
increase susceptibility to critical illness and impair
recovery [29]. Importantly, patients with solid
malignancies and chronic liver disease had especially
high mortality rates, consistent with previous research
pointing to poor ICU outcomes in patients with
advanced malignancy and hepatic dysfunction caused
by immune compromise and low physiological
reserve [30].

This research was also limited in several ways that
should be considered when interpreting the results.
The retrospective design relied on the accuracy and
completeness of medical records, which could have
led to missing or misclassified data for the variables.
As a single-centre study at Jazan General Hospital,
the results may not be fully applicable to other health
care facilities with different patient populations, case
mix, and ICU resources. Only the available
demographic and clinical variables were analysed,
and significant disease severity indicators, such as
standardized ICU scoring systems or detailed
laboratory parameters, were not always recorded and
therefore could not be considered. Moreover, because
the study was observational, causality could not be
determined, and residual confounding by unmeasured
factors could have contributed to the observed
relationships.

CONCLUSION

In conclusion, this paper highlights that age, severity-
related factors (mechanical ventilation and a long ICU
stay), the source of admission, system involvement,
and the choice of comorbidities are the major
determinants of ICU mortality at Jazan General
Hospital. These results align with international
evidence and underscore the need to stratify risks
early, refer patients promptly, and implement targeted
interventions for high-risk patients to improve survival
and reduce ICU mortality.
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ICU: Intensive Care Unit
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HTN: Hypertension

IHD: Ischemic Heart Disease

COPD: Chronic Obstructive Pulmonary
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*» CKD: Chronic Kidney Disease
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