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Purpose: Sub-Saharan Africa suffers from a dual impact of communicable (CDs) and non-communicable diseases (NCDs). There is
scarce data on causes, trends of admission, and deaths among patients in Sudan. We aimed to determine the causes, trends of
admission, and mortality among adult patients admitted to Gadarif Hospital in Eastern Sudan.
Patients and Methods: The medical records of adult patients admitted to Gadarif medical wards from January 2017 to
December 2020 were reviewed for age, gender, causes of admission, and outcomes. Multivariate Cox regression analysis was used
to analysis factors (age, sex, years, and disease) associated with the mortality.
Results: Of the 7230 patients who were admitted, 2221 (34.7%) were females and 5009 (69.3%) were males. The median age
(interquartile range, IQR) was 47.0 (35.0) years. Of these 7230 patients, 3167 (43.8%) and 4063 (56.2%) patients were admitted with
CDs and NCDs, respectively. Cardiovascular diseases (18.4%), snakebites (12.9%), and visceral leishmaniasis (12.0%) were the most
common causes of admission. The overall in-patient adult deaths were 674 (9.3%). Cardiovascular diseases (22.3%), neurological
diseases (16.9%), sepsis (15.9%), renal diseases (13.9%), and snakebites (8.3%) were the most common causes of inpatient mortality.
Malignancy (20.7%), sepsis (20.9%), neurological diseases (17.4%), and cardiovascular diseases (13.8%) comprised the highest case
fatality rates among the admitted patients. Using a Cox regression model (adjusted), age (adjusted hazard ratio = 1.02, 95% confidence
interval = 1.01‒1.03) was associated with increased mortality hazard. However, the gender and years of admission were not associated
with increased mortality hazard.
Conclusion: Admissions and mortality rates for CDs and NCDs are high compared with other African countries. Preventive measures
are required to avert the high burden of these diseases. Health care systems in Sudan need to be prepared to deal with the dual burden
of the diseases.
Keywords: communicable diseases, cardiovascular diseases, mortality, Sudan

Introduction
The burden of diseases in developing countries is continuing to surpass budgets allocated for healthcare. The medical
admissions in impoverished countries account for about two fifths of total hospital admissions as compared to less than
a third in rich countries.1,2 This may be a reflection of the big differences in socioeconomic conditions and healthcare
systems, or differences in biological and/or environmental factors.3,4 One factor that worsens the healthcare crisis in
sub-Saharan Africa (SSA) is the break of the HIV/AIDS epidemic, which disproportionately affects the region.5,6

However, interventions such as antiretroviral medications for the treatment of HIV/AIDS, health education, procure-
ment of clean water, and mass vaccinations have reduced morbidity and mortality caused by communicable diseases
(CDs).7–9
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The improved life expectancy and the sedentary lifestyles have led to the eminence of non-communicable diseases
(NCDs), a new risk to public health.10–12 Infectious and parasitic diseases are the major causes of admission in the
different SSA countries.13,14 Moreover, different mortality rates were reported in different SSA countries.13,15 Likewise,
while cerebrovascular disease and diabetes mellitus are predominant causes of death in some SSA settings,16 infectious
and parasitic diseases are predominant in other settings.13,17,18

In Sudan and other SSA countries, there is an emerging increase in NCDs such as hypertension and diabetes mellitus,
thereby impacting the public health.19 Moreover, Sudan has been hosting refugees for decades; particularly, the fleeing
conflicts in the African Horn increases the complexity regarding public health in that particular region.20 However, malaria
and lower respiratory infections remain the leading causes of years of lives lost.19 Apart from a few studies that has focused
on individual diseases, published data examining the major causes of morbidity and mortality in Sudan is scarce.21,22

Understanding the major drivers of morbidity and mortality in one of the largest tertiary level hospitals in the eastern region
of Sudan would help inform the country’s health system improvements.23 Thus, we aimed to assess the leading causes of
hospital admissions and death among adults admitted to the medical wards in Gadarif hospital in Eastern Sudan.

Patients and Methods
Medical files (paper-based) of adult patients (≥ 18 years) admitted to Gadarif Hospital from January 2017 to
December 2020 were retrospectively reviewed. Gadarif Hospital is one of the national referral hospitals in
a country (Sudan) which has a population of about 40 million. It includes a bed-capacity of 400 and provides tertiary
level care for patients referred from district and regional referral hospitals. The records of admitted patients were
reviewed and the retrieved information included the patient’s age, sex, diagnosis, cause and date of death from the
patient files during discharge. The diagnosis captured was the final diagnosis in the chart at the time of the patient’s
discharge or death. In this work, for classification of causes of death, the tenth revised International Classification of
Diseases (ICD-10) in the WHO global burden of disease estimates from 2000 to 2011 was used [23]. Records with
missing information on diagnosis and date of admission were excluded. Both mortality rate “is a measure of the
frequency of occurrence of death in a defined population during a specified interval” and case fatality rate “is the ratio
of deaths occurring from a particular cause to the total number of cases due to the same cause” were calculated in this
report.

Statistics
The data were entered into a computer using the Statistical Package for the Social Sciences (SPSS) Statistics for
Windows, version 22.0 (IBM, Armonk, NY, USA). Continuous data were checked for normality using the Shapiro–Wilk
test, and were found to be not normally distributed and were expressed as a median (interquartile [IQR]), while the
categorized data were expressed as frequency (proportion). The Pearson chi-square and Wilcoxon rank-sum tests were
used to compare categorical and continuous variables, respectively. Univariate proportional hazards regression was used
to analysis factors (age, sex, years, and disease) associated with 30-day mortality. Multicollinearity was evaluated by the
presence of high correlations between the variables (r≥ 0.9) or if the variance inflation factor was more than 4. There was
no multicollinearity between the variables. Variables in univariate with P < 0.200 were shifted to build multivariate Cox
analysis wherein the backward likelihood ratio (LR) was used to evaluate the independent effects of each covariate by
controlling the effects of other variables. The hazard ratios (AHR) and 95% confidence intervals (CI) were computed.
A p-value of less than 0.05 was considered statistically significant.

Results
Of the 7230 patients who were admitted, 2104 (29.1%) were admitted in 2017, 1999 (27.6%) in 2018, 1666 (23.0%) in 2019,
and 1461 (20.2%) in 2020. Of these 7230 patients, 2221 (34.7%) were females and 5009 (69.3%) were males. The median age
(IQR) was 47.0 (35) years. Of these 7230, 3167 (43.8%) and 4063 (56.2%) patients were admitted with CDs and NCDs,
respectively (Table 1). The median (IQR) of the admission was 4.0 (5.0) days. The patients admitted in 2017 had a significantly
higher age, while the age was significantly lower in patients who were admitted in 2019. The female proportions significantly
decreased from 2017 to 2020. There was no significant difference in the rate of CDs during this time period (Table 1).
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Cardiovascular diseases (18.4%), snakebites (12.9%), visceral leishmaniasis (12.0%), renal diseases (9.4%),
neurological diseases (9.1%), diabetes mellitus (7.3%), sepsis (7.1%), and severe malaria (6.7%) were the most
common causes of admission. The number of patients admitted with cardiovascular diseases was significantly higher
in 2017 compared with patients admitted in 2019 [426/ 2104 (20.2%) vs 272/1666 (16.3%), P=0.002]. The number of
patients admitted with snakebites was notably higher in 2019 than in 2018 [242/1666 (14.5%) vs 176/1999 (8.8%),
P<0.001], (Table 2, Figure 1). While the number of patients admitted with visceral leishmaniasis was significantly
higher in 2020, the number of patients admitted with severe malaria was remarkably higher in 2019. There was no
significant difference in the number of patients admitted with sepsis during the period 2017–2020 (Table 2, Figure 1).

The overall in-patient adult deaths were 674 (9.3%); the proportion of patients who died during admission was not
significantly different during the time period 2017–2020. There was no significant difference in mortality between
patients admitted with CDs (300; 41.5%) and those admitted with NCDs.

Table 1 In Patient Characteristics of the Adult in-Patients (Number=7230) at Gadarif Hospital During 2017–2020 in Eastern Sudan

Characteristic Overall
(n=7230,100%)

2017
(n=2104, 29.1%)

2018
(n=1999, 27.6%)

2019
(n=1666, 23.0%)

2020
(n=1461, 20.2%)

P value

The median (interquartile) of

Age, years 47.0 (35.0) 48.5 (35.0) 48.0 (35.0) 45.0 (36.0) 47 (35.5) <0.001

Frequency (proportions)

Sex Male 5009 (69.3) 1388 (66.0) 1366 (68.3) 1187 (71.2) 1068 (73.1) <0.001

Female 2221 (34.7) 716 (34.0) 633 (31.7) 479 (28.2) 393 (26.9)

Type of the
diseases

Communicable 3167 (43.8) 934 (44.4) 840 (42.0) 740 (44.4) 653 (44.7) 0.308

Non-

communicable

4063 (56.2) 1170 (55.6) 1159 (58.0) 926 (55.6) 808 (55.3)

Death No 6556 (90.7) 1905 (90.5) 1812 (90.6) 1511 (90.7) 1328 (90.9) 0.994

Yes 674 (9.3) 199 (9.5) 187 (9.4) 155 (9.3) 133(9.1)

Table 2 Frequency (Proportions) of the Pattern of Admission of the Communicable and Non-Communicable Disease During 2017–
2020 in Gadarif Hospital in Eastern Sudan

Disease Total (n=7230) 2017 (n=2104) 2018 (n=1999) 2019 (n=1666) 2020 (n=1461) P

Communicable diseases

Visceral leishmaniasis 867 (12.0) 246 (11.7) 213 (10.7) 196 (11.8) 212 (14.5) 0.006

Sepsis 511 (7.1) 142 (6.7) 125 (6.3) 130 (7.8) 114 (7.8) 0.178

Severe malaria 488 (6.7) 124 (5.9) 116 (5.8) 151 (9.1) 97 (6.6) < 0.001

Gastroenteritis 436 (6.0) 147 (7.0) 120 (6.0) 98 (5.9) 71 (4.9) 0.072

Tuberculosis 416 (5.8) 126 (6.0) 119 (6.0) 78 (4.7) 93 (6.4) 0.179

Severe pneumonia 321 (4.4) 108 (5.1) 91 (4.6) 70 (4.2) 52 (3.6) 0.149

Viral hepatitis 166 (2.3) 42 (2.0) 54 (2.7) 34 (2.0) 36 (2.5) 0.396

Urinary tract infection 147 (2.0) 53 (2.5) 40 (2.0) 30 (1.8) 24 (1.6) 0.254

(Continued)
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Cardiovascular diseases (22.3%), neurological diseases (16.9%), sepsis (15.9%), renal diseases (13.9%), snakebites
(8.3%), tuberculosis (7.6%), severe pneumonia (7.3%), visceral leishmaniasis (5.9%), and gastroenteritis (4.2%) were the
most common causes of inpatient mortality. Causes of mortality (both CDs and NCDs) were not different during the years
2017–2020 (Table 3, Figure 2). Malignancy (20.7%), sepsis (20.9%), neurological diseases (17.4%), cardiovascular diseases
(13.8%), and renal diseases (13.8%) had the highest case fatality rates among the admitted patients (Table 4, Figure 3).

Figure 1 Frequency (proportions) of the pattern of admission of communicable and non-communicable diseases from 2017–2020 in Gadarif Hospital in Eastern Sudan.

Table 2 (Continued).

Disease Total (n=7230) 2017 (n=2104) 2018 (n=1999) 2019 (n=1666) 2020 (n=1461) P

HIV 111(1.5) 28 (1.3) 31 (1.6) 29 (1.7) 23 (1.6) 0.786

Enteric fever 16 (0.2) 3(0.3) 6 (0.3) 5 (0.3) 2 (0.1) 0.553

Others /combined 147 (2.0) 53 (2.5) 40 (2.0) 30 (1.8) 24 (1.6) 0.254

Non- communicable diseases

Cardiovascular diseases 1331 (18.4) 426 (20.2) 388 (19.4) 272 (16.3) 245 (16.8) 0.004

Snake bite 932 (12.9) 230 (10.9) 176 (8.8) 242 (14.5) 187 (12.8) 0.007

Renal diseases 683 (9.4) 185 (8.8) 119 (6.0) 160 (9.6) 162 (11.1) 0.083

Neurological diseases 655 (9.1) 199 (9.5) 206 (10.3) 125 (7.5) 125 (8.6) 0.023

Diabetes mellitus 526 (7.3) 169 (8.0) 141 (7.1) 121 (7.3) 95(6.5) 0.358

Liver diseases 356 (4.9) 87 (4.1) 109 (5.5) 91(5.5) 69 (4.7) 0.161

Malignancy 266 (3.7) 73 (3.5) 273 (13.7) 55 (3.3) 58 (4.0) 0.600

Sickle cell disease 94 (1.3) 29 (1.4) 19 (1.0) 32 (1.9) 14 (1.0) 0.040

Severe asthma 30 (0.4) 15 (0.7) 6 (0.3) 3 (0.2) 6 (0.4) 0.061

Thyroid 22 (0.3) 10 (0.5) 9 (0.5) 0 (0.0) 3 (0.2) 0.029

Others /combined 511 (7.1) 142 (6.7) 125 (6.3) 130 (7.8) 114 (7.8) 0.178
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The median (IQR) age was significantly higher among patients who died compared those who did not. There was
no significant difference in the number of males and females and number of patients with cardiovascular diseases
between patients who died and those who did not. There were a significantly higher number of patients with sepsis,
tuberculosis, neurological diseases, and renal diseases among patients who died compared to those who did not
(Table 5).

Using a Cox regression model (adjusted), age (AHR=1.02, 95% CI=1.01‒1.03), sepsis (AHR=1.41, 95% CI=1.93‒
3.01), tuberculosis (AHR=1.56, 95% CI=1.16‒2.10), severe pneumonia (AHR=1.59, 95% CI=1.18‒2.13), neurological
disease (AHR=1.81, 95% CI=1.46‒2.25), and renal disease (AHR=1.33, 95% CI=1.06‒1.66) were associated with
increased mortality hazard. Visceral leishmaniasis (versus patients without visceral leishmaniasis) was associated with

Table 3 Frequency (Proportions) of the Pattern of Mortality of the Communicable and Non-Communicable Disease During 2017–2020
in Gadarif Hospital Eastern Sudan

Disease Total (n=674) 2017 (n=199) 2018 (n=187) 2019 (n=155) 2020 (n=133) P

Communicable diseases

Sepsis 107 (15.9) 30 (15.1) 28 (15.0) 27 (17.4) 22 (16.5) 0.912

Tuberculosis 51 (7.6) 15 (7.5) 19(10.2) 11 (7.1) 6 (4.5) 0.305

Severe pneumonia 49 (7.3) 15 (7.5) 14 (7.5) 11 (7.1) 9 (6.8) 0.993

Visceral leishmaniasis 40 (5.9) 14 (7.0) 8 (4.3) 7 (4.5) 11 (8.3) 0.360

Gastroenteritis 28 (4.2) 10 (5.0) 9 (4.8) 6 (3.9) 3 (2.3) 0.611

Severe malaria 20 (3.0) 2 (1.0) 5 (2.7) 5 (5.2) 5 (3.8) 0.133

Viral hepatitis 17 (2.5) 3 (1.5) 2 (1.1) 8 (5.2) 4 (3.0) 0.073

Urinary tract infection 15 (2.2) 4 (2.0) 7 (3.7) 4 (2.6) 0 (0.0) 0.162

HIV/AIDs 13 (1.9) 6 (3.0) 3 (1.6) 3 (1.9) 1 (0.8) 0.509

Enteric fever 1 (0.1) 0 (0.0) 1 (0.5) 0 (0.0) 0 (0.0) 0.456

Others /combined 15 (2.2) 4 (2.0) 7 (3.7) 4 (2.6) 0 (0.0) 0.162

Non- communicable diseases

Cardiovascular diseases 150 (22.3) 47 (23.6) 36 (19.3) 31 (20.0) 36 (27.1) 0.331

Neurological diseases 114 (16.9) 32 (16.1) 36 (19.3) 19 (12.3) 27 (20.3) 0.231

Renal diseases 94 (13.9) 32 (16.1) 19 (10.2) 23 (14.8) 20 (15.0) 0.358

Snake bite 56 (8.3) 18 (9.0) 21 (11.2) 11 (7.1) 6 (4.5) 0.168

Malignancy 55 (8.2) 20 (10.1) 10 (5.3) 13 (8.4) 12 (9.0) 0.382

Diabetes mellitus 53 (7.9) 10 (5.0) 15 (8.0) 13 (8.4) 15 (11.3) 0.220

Liver diseases 49 (7.3) 12 (6.0) 7 (3.7) 21 (13.5) 9(6.8) 0.005

Asthma 5 (0.7) 5 (2.5) 0 (0.0) 0 (0.0) 0 (0.0) 0.007

Sickle cell disease 3 (0.4) 0 (0.0) 1 (0.5) 2 (1.3) 0 (0.0) 0.260

Thyroid 1 (0.1) 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0.495

Others /combined 49 (7.3) 12 (6.0) 7 (3.7) 21 (13.5) 9(6.8) 0.005
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decreased mortality hazard (AHR=0.24, 95% CI=0.17‒0.35). Gender and cardiovascular disease were associated with
increased hazard of death in univariate analysis only. Years of admission were not associated with increased mortality
hazard (Table 5).

Figure 2 Frequency (proportions) of the pattern of mortality of communicable and non-communicable diseases from 2017–2020 in Gadarif Hospital in Eastern Sudan.

Table 4 The Case Fatality Rate of the Communicable and Non-Communicable Disease During
2017–2020 in Gadarif Hospital Eastern Sudan

Disease Frequency of the
Admitted Patients

Frequency of the
Patients Died

Case Fatality
Rate

Communicable diseases

Sepsis 511 107 20.9

Severe pneumonia 321 49 15.3

Tuberculosis 416 51 12.3

HIV/AIDs 111 13 11.7

Viral hepatitis 166 17 10.2

Urinary tract infection 147 15 10.2

Gastroenteritis 436 28 6.4

Enteric fever 16 1 6.3

Visceral leishmaniasis 867 40 4.6

Severe malaria 488 20 4.1

Others /combined 27 2 7.4

(Continued)
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Discussion
The current study showed that cardiovascular diseases (18.4%), snakebites (12.9%), visceral leishmaniasis (12.0%), renal
diseases (9.4%), and neurological diseases (9.1%) were the most common causes of adults’ admission. HIV/AIDS (30%),
hypertension (14%), tuberculosis (12%), non-tuberculosis pneumonia (11%), and heart failure (9.3%) were the most
common causes of admission in Uganda.13 A meta-analysis of thirty articles including 86,307 admissions showed that
infectious and parasitic diseases were the leading causes of admission in Africa.14

Our results showed that 674 (9.3%) adult patients died and the death rate was not (significantly) different during the
years 2017–2020. It has been estimated that adult mortality rate in Sudan in 2020 was 31.34 deaths per 100 population as
compared to 24.06 deaths per 100 population in 1975. Therefore, the mortality rate has been growing at an average
annual rate of 3.01%.24 Our results showed that the mortality rate (9.3%) was higher than the one reported in Nigeria
(4.5%).15 However, the mortality rate (9.3%) in our study was lower than the inpatient mortality reported in Uganda
(17.1%).13 In-hospital mortality rates did not differ over the four years of the study. These findings are in contrast to the
ones reported in other parts of Africa.13,18 Our results have shown that cardiovascular diseases (22.3%), neurological
diseases (16.9%), sepsis (15.9%), and renal diseases were the main causes of death. However, malignancy (20.7%),
sepsis (20.9%), neurological diseases (17.4%), cardiovascular diseases (13.8%), and renal diseases (13.8%) have the
highest case fatality rates. Cerebrovascular disease (12.8%), diabetes mellitus (8.1%), and chronic liver disease (6.3%)
were the leading causes of death in Addis Ababa, Ethiopia.16 In case of Kersa, Eastern Ethiopia, 32.4% of deaths
occurred due to infectious and parasitic diseases, 11.4% due to circulatory diseases, and 9.2% due to gastrointestinal
disorders.17 In Uganda, non-TB pneumonia (28.8%), tuberculosis (27.1%), stroke (26.8%), malignancy (26.1%), and
HIV/AIDS (25%) were the major causes of mortality among adults patients.13 Malaria (12.75%), respiratory diseases
(10.08%), HIV/AIDS (8.04%), anemia (7.78%), and cardio-circulatory diseases (6.31%) were the principal causes of
death in Tanzania.18 In the later study, all age groups were incorporated including neonates. Thus, in the later study,
malaria and anemia were the causes of deaths in infants and children under 5 years, while HIV/AIDS and tuberculosis
represented the major causes of deaths among adults.18 A meta-analysis of 30 articles and 9695 deaths showed that
infectious and parasitic (17.1%), circulatory (16%), and digestive (16.2%) diseases were the leading causes of death in

Table 4 (Continued).

Disease Frequency of the
Admitted Patients

Frequency of the
Patients Died

Case Fatality
Rate

Non- communicable diseases

Malignancy 266 55 20.7

Neurological diseases 655 114 17.4

Severe asthma 20 5 16.7

Renal diseases 683 94 13.8

Liver diseases 356 49 13.8

Cardiovascular diseases 1331 150 11.3

Diabetes mellitus 526 53 10.1

Snake bite 932 56 6.0

Thyroid disease 22 1 4.5

Sickle cell disease 94 3 3.2

Others /combined 24 2 8.3
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Africa.14 Our results showed that HIV/AIDs constitute only 1.5% of the causes of admission and 1.9% of deaths. HIV/
AIDS was the most common (30%) cause of admission in Uganda13 and comprised around half (47%) of hospital deaths
in Zambia.25

Figure 3 The case fatality rate of communicable and non-communicable diseases from 2017–2020 in Gadarif Hospital in Eastern Sudan.

Table 5 Cox Regression (Adjusted and Non-Adjusted) Analysis for Factors Determining the In-Patient Mortality During 2017–2020 in
Gadarif Hospital Eastern Sudan

Characteristics Deaths
(Number = 674)

No Deaths
(Number = 6556)

Univariate Adjusted

Frequency Proportion Frequency Proportion HR (95% CI) P HR (95% CI) P

Age* 60.0 33.0 45.0 33.0 1.16 (1.13‒1.20) <0.001 1.02 (1.01‒1.03) <0.001

Sex Female 235 34.9 1986 30.3 1.20 (1.02‒1.41) 0.021 1.13 (0.96‒1.33) 0.124

Male 439 65.1 4570 69.7 Reference Reference

Sepsis No 567 84.1 6152 93.8 Reference Reference <0.001

Yes 107 15.9 404 6.2 2.82 (2.29‒3.47) <0.001 1.41(1.93‒3.01)

Tuberculosis No 623 92.4 6191 94.4 Reference Reference 0.003

Yes 51 7.6 365 5.6 1.24 (0.93‒1.65) 0.137 1.56 (1.16‒2.10)

(Continued)
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Our results were different from the other reports in Africa as we have demonstrated that visceral leishmaniasis
was the leading (12.0%) communicable disease during admission, constituting 5.9% of the admission deaths and
4.6% of the case fatality rates. Visceral leishmaniasis is endemic in Sudan and is a significant public health problem,
especially in Eastern Sudan.26 Eastern Sudan is characterized by high incidence, morbidity, and mortality associated
with visceral leishmaniasis.23,27 There are consistently high rates of infection with about 16% death rate attributed to
visceral leishmaniasis in Eastern Sudan.26 Another difference between our results and the alternate findings from
other SSA countries concern snakebites, which is the second cause of admission (12.9%); it accounts for 8.3% of the
causes of deaths and has 6.0% fatality rate. Using the annual health statistical reports of the ministry of health in
Sudan during 2014–2018, Gadarif has recorded the highest rate of snakebites, and the death rate of inpatient cases
with snakebites in Sudan was 2.5%.28 It has been recently reported that there were no deaths among a total of 2973
snakebite cases that were reported over the 5 years (2014–2018) in Ghana.29 Moreover, there was a low prevalence
(0.0037 or 3.7/1000, 19 snakebite cases out of 5195 admissions) of snakebites among children admitted in Nigeria.30

However, the case fatality rate was 5.6% among these children.30 Interestingly, in Kenya, 382 community respondents
reported that 9.1% of bitten community members and 14.6% of bitten family members died from snakebites.31 Thus,
it seems that snakebite is a neglected health problem in Sudan and more effort is required to address this problem.

In the current study, the hazard of death was positively associated with age (AHR=1.02). Age was associated with
increased inpatients’ mortality in Uganda (17.1%)13 and Ghana.32 Old age, frailty, and death are closely linked where
aging concerns decline in reserve and function is viewed across various physiological systems culminating in failure to
cope with different stressors.33 We have shown that females were at increased hazard of death in univariate analysis only.
The absence of females and increased hazard of death indicate that this was only covariate. Recent studies have shown
that probability of death was higher in females than in males.13

Table 5 (Continued).

Characteristics Deaths
(Number = 674)

No Deaths
(Number = 6556)

Univariate Adjusted

Frequency Proportion Frequency Proportion HR (95% CI) P HR (95% CI) P

Severe pneumonia No 625 92.7 6284 95.9 Reference Reference 0.002

Yes 49 7.3 272 4.1 1.93 (1.44‒2.59) <0.001 1.59 (1.18‒2.13)

Visceral
leishmaniasis

Yes 40 5.8 827 12.6 0.14 (0.10‒0.19) <0.001 0.24 (17‒0.35) 0.022

No 634 94.1 5729 87.4 Reference Reference

Cardiovascular
diseases

No 524 77.7 5375 82.0 Reference Reference 0.170

Yes 150 22.3 1181 18.0 1.46 (1.21‒1.75) <0.001 1.14 (0.94‒1. 39)

Neurological
diseases

No 560 83.1 6015 91.7 Reference Reference <0.001

Yes 114 16.9 541 8.3 2.26 (1.84‒2.76) <0.001 1.81 (1.46‒2.25)

Renal diseases No 580 86.1 5967 91.0 Reference Reference 0.012

Yes 94 13.9 589 9.0 1.48 (1.18‒1.84) <0.001 1.33 (1.06‒1.66)

Years 2017 199 9.5 1905 90.5 Reference Reference

2018 187 9.4 1812 90.6 1.01(0.82‒1.23) 0.921

2019 155 9.3 1511 90.7 1.01 (0.82‒1.25) 0.904

2020 133 9.1 1328 90.9 0.95 (0.76‒1.19) 0.957

Note: *Median (interquartile).
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The retrospective nature study means limited access to other contributory factors that may determine outcomes. It was
a single center study and although it might provide a broad idea about the trends and patterns of admissions in the
country, however, results should be extrapolated cautiously owing to the special nature of the whole region due a greater
endemicity of certain diseases such as visceral leishmaniasis and the high volume of refugee’s traffic that may show
a different picture compared to the other regions in the country. The primary diagnosis used in the current study was the
one made by the treating team at discharge and it did not look at deaths on arrival as well as re-admissions.

Conclusion
Admissions and mortality rates for communicable and non-communicable disease were high. Preventive measures are
required to avert the high burden of these diseases. Health care systems in Sudan need to prepare to deal with the dual
burden of the diseases.
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