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Abstract 
Background. Improvements in technology, preventive medicine, healthcare and general literacy has resulted in increased longevity, thus the world’s population getting older. There is a need to assess the disease pattern among geriatric patients and to format healthcare services to suit their peculiarities. This study aims to review the profile and outcome of geriatric patients admitted into the medical wards of the Rivers State University Teaching Hospital.  
Methodology. This was a retrospective study. Hospital records of all elderly patients admitted into the medical wards from January 2022 to December 2023 were reviewed. Information on biodata, admitting diagnosis, duration of admission and outcome were extracted. Patients were grouped into young–old, middle-old, and oldest-old.
Results. During the study period 1540 patients were admitted into the medical wards and 667 of them were aged 65 years and above, accounting for 43.3% of admissions. The mean age of geriatric patients was 71.2±8.5 years. The male to female ratio was 1.2:1. The most common diagnosis at admission were diabetes/diabetes related complications [20.9%], cerebrovascular disease [19.3%], heart failure [13.1%]. The rate of in-hospital mortality was 24.6%. The oldest-old age group had the highest mortality rate. Majority of deaths [68.9%] occurred within 10 days of admission (p=0.001).
Conclusion. Geriatric patients constitute a substantial proportion of medical admissions with a considerable rate of in-hospital mortality. Non-communicable diseases were the dominant cause of admissions and mortality. Optimizing acute/emergency management of medical conditions in the elderly will reduce in- hospital morbidity and mortality. 
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Introduction 
Globally there is a significant shift in the demographic profile of most nations characterized by an increase in the number of elderly persons. About 830 million people worldwide are 65 years and older.1 This number is projected to exceed 2 billion by 2050.1 Countries on the Asian continent account for the largest number of elderly people worldwide.1, 2
In Nigeria, adults aged 65 years and above account for a little over 3% of the population, approximately 6.9million people as at 2023.3 Life expectancy in Nigeria in 2019 was 63 years, an improvement over the 2015 estimation which was 61 years.3, 4 The implication of this demographic shift is a rising prevalence of conditions like hypertension, diabetes, musculoskeletal pathologies, cardiovascular diseases and their attendant complications.5 Healthcare systems and infrastructure in most African countries are tailored to meet the needs of primary care ailments, infectious diseases and uncomplicated cardiovascular conditions, with little emphasis on the needs of the geriatric patient.5, 6 These demographic changes will see a future increase in the demand for specialized geriatric care, rehabilitation services and training/re-training of medical workforce to address the multi-morbidity associated with the elderly patient.6
Information on the profile of geriatric patients accessing care in Rivers State is scarce and outdated where available, this study aims to determine current pattern of geriatric admissions in the medical wards of the River State University Teaching Hospital.  

Methodology
This study area was at the Rivers State University Teaching Hospital (RSUTH) which is in Port Harcourt, the capital of Rivers State, in the South-South region of the Federal Republic of Nigeria. It is a tertiary hospital owned and funded by the Government of Rivers State and serves a population of 7.4 million people of Rivers State in addition to an unestimated population from neighbouring states. The hospital contains 405 beds, of which, 90 beds are in the medical wards. 
[bookmark: _Hlk162591454][bookmark: _Hlk162591551]The study design was a retrospective cross-sectional hospital-based study from the period of January 2022 to December 2023. The records of all patients aged 65 years and above who were admitted into the medical wards during the study period were included. Patients with incomplete data or those aged less than 65 years were excluded from the study. The patients were divided into 3 three groups, the youngest-old with age ranging from 65 to 74 years, the second group is the middle-old with age 75 to 84 years and finally the oldest-old comprising those aged greater than or equal to 85 years. The admission, discharge, and mortality registers of the male and female medical wards were utilized to extract information on biodata (age, sex), admitting diagnosis, duration of admission, and patients’ outcome of all admissions over this two-year period. All the diagnoses were based on the final diagnoses made by the supervising consultants. These were arrived at on a combination of clinical and laboratory parameters of patients. Ethical approval was obtained from the Health Research and Ethics Committee of the hospital. (RSUTH/REC/2023378).
The data were analysed with Statistical Package for the Social Sciences (SPSS) version 25. The categorical variables were presented as proportions and percentages while numerical variables were presented as means and standard deviations. Chi-square and Kruskal Wallis tests were used to test for significant relationships between variables and a p value of <0.05 was considered statistically significant.

Results 
In this two-year retrospective review, a total of 1,540 patients were admitted into the medical wards, 667 of them were aged 65 years and above, accounting for 43.3% of total admissions in the period under review. Of this geriatric population, 54.3% (362 persons) were male and 45.7% (305 persons) were female. The mean age of geriatric patients was 71.2 ± 8.5 years (range 65 to 103 years). Majority of the geriatric patients admitted into the medical wards were in the young-old age group, accounting for 68.5% of all geriatric admissions in the period under review. The oldest-old age group had the lowest rate of admissions into the medical ward, making up only 8.7% of all geriatric admissions. These findings are summarized in table 1 below. 
Table 1. Demographic data of Geriatric patients
	Category 
	Frequency (n=667)
	Percent 

	Gender 
	
	

	Male
	362
	54.3

	Female
	305
	45.7

	
Age Groups
	
	

	Young-Old (65-74 years)
	457
	68.5

	Middle-Old (75-84 years)
	152
	22.8

	Oldest (≥85 years)
	58
	8.7



The death rate was 24.6% as 164 geriatric patients died while 503(75.4%) of the total geriatric admissions were alive, (figure 1) out of which, 453(67.9%) were discharged, 15(2.3%) were referred to another health facility, 3(0.5%) persons absconded and 32(4.8%) were discharged against medical advice. Mortality rates were highest amongst the oldest persons (36.2%) compared to the middle-old (27.0%) and the young-old (22.3%) as seen in table 2. The median duration of admission/hospital stay before the patient left the hospital or died was 10 days (IQR 6 to 16 days). Patients in the middle-old category had the longest median hospital stay of 11 days while those in the oldest category had the shortest duration of hospital stay with a median duration of 9 days.


Figure 1. Outcome of the geriatric population admitted into the medical wards

Table 2. Duration of admission and Mortality rates amongst the different age groups of the elderly population
	Age group
	*Dead 
Frequency (%)
	Alive 
Frequency (%)
	#Median duration of admission days (IQR)
	Total
Frequency (%)

	Young-old
	102(22.3)
	355(77.7)
	10(7 to 15)
	457(100.0)

	Middle-old
	41(27.0)
	111(73.0)
	11(6.8 to 18)
	152(100.0)

	Oldest
	21(36.2)
	37(63.8)
	9(6 to 12.8)
	58(100.0)


*Chi square =5.98, p=0.051; 	#Kruskal Wallis=3.71, p=0.195

A higher proportion of deaths (68.9%) occurred within the first 10 days of admission, while only 5.5% occurred after 30 days on admission. Over 80% of those discharged left the hospital within the first 20 days of admission as shown in table 3.


Table 3: Distribution of outcomes by duration of admission among the study population
	Admission duration
	Dead
n (%)
	Absconded
n (%)
	Discharged
n (%)
	Referred
n (%)
	DAMA
n (%)

	1 to 10 days
	113(68.9)
	2(66.7)
	188(41.5)
	10(66.7)
	15(46.9)

	11 to 20 days
	27(16.5)
	1(33.3)
	182(40.2)
	4(26.7)
	13(40.6)

	21 to 30 days
	15(9.1)
	0(0.0)
	52(11.5)
	0(0.0)
	3(9.4)

	>30 days
	9(5.5)
	0(0.0)
	31(6.8)
	1(6.7)
	1(3.1)

	Total
	164(100.0)
	3(100.0)
	453(100.0)
	15(100.0)
	32(100.0)


Chi square =43.82, p=0.001. Key. DAMA= Discharged against medical advice

Diabetes and diabetes-related complications were the most common diagnosis at admission for geriatric patients accounting for 20.9% of admissions, followed closely by cerebrovascular disease which made up 19.3% of admissions. The most common infectious diseases were sepsis 3.6%; pulmonary tuberculosis, 2.2%, and pneumonia 0.7%. The admission diagnosis and mortality rate for the different disease conditions is shown in table 4. Non-communicable diseases accounted for majority of in hospital mortality. The most common cause of mortality was cerebrovascular disease with a mortality rate of 20.1%. Other non-infectious conditions which were common causes of mortality included diabetes-related complications, 17.0%; hypertension and congestive cardiac failure both accounting for 11.6% each and chronic kidney disease with a mortality rate of 11.0%

 Table 4: Distribution of Diagnosis and Mortality rate among the elderly study population
	Diagnosis
	Total population
 n (%)
	Dead
n (%)
	Alive
n (%)

	Cerebrovascular disease
	129(19.3)
	33(20.1)
	96(19.1)

	Diabetes/DM Complications
	140(20.9)
	28(17.0)
	112(22.3)

	Hypertensive crisis
	84(12.6)
	19(11.6)
	65(12.9)

	Heart failure
	88(13.1)
	19(11.6)
	69(13.7)

	Chronic kidney disease
	64(9.5)
	18(11.0)
	46(9.1)

	Sepsis
	24(3.6)
	12(7.3)
	12(2.4)

	Tuberculosis
	15(2.2)
	5(3.0)
	10(2.0)

	Chronic liver disease
	14(2.1)
	7(4.3)
	7(1.4)

	HIV/AIDS
	8(1.2)
	2(1.2)
	6(1.2)

	Hypoglycemia
	7(1.0)
	2(1.2)
	5(1.0)

	Pulmonary embolism
	5(0.7)
	1(0.6)
	4(0.8)

	Seizure Disorder
	4(0.6)
	0(0.0)
	4(0.8)

	Pneumonia
	5(0.7)
	0(0.0)
	5(1.0)

	COVID-19 infection
	4(0.6)
	2(1.2)
	2(0.4)

	Gastrointestinal bleed
	4(0.6)
	0(0.0)
	4(0.8)

	Gastroenteritis
	10(1.5)
	2(1.2)
	8(1.6)

	Malignancies
	18(2.6)
	5(3.0)
	13(2.6)

	COPD
	5(0.7)
	0(0.0)
	              5 (1.0)

	Anemia
	3(0.4)
	1(0.6)
	2(0.4)

	Peptic ulcer disease
	2(0.3)
	1(0.6)
	1(0.2)

	Hypotension
	2(0.3)
	1(0.6)
	1(0.2)

	Leg Ulcer
	3(0.4)
	1(0.6)
	2(0.4)

	Others
	29(4.3)
	5(3.0)
	24(4.8)

	Total 
	667(100.0)
	164(100.0)
	503(100.0)


Key. DM =Diabetes mellitus, HIV/AIDS = Human immunodeficiency virus/Acquired immune deficiency syndrome, COVID =Coronavirus disease, COPD = Chronic obstructive pulmonary disease. Chi-square = 44.37, p=0.169. 

Discussion
Geriatric patients made up 43.3% of admissions into the medical wards. This is a vivid contrast to the estimated population composition in Nigeria, which shows that adults above 65 years make up about 3 to 4% of the population.1,2 This highlights the heavy burden of chronic medical conditions in older persons. A study done by Onwuchekwa et al in 2008 in Port Harcourt found that geriatric cases accounted for 41% of all admissions into the medical wards.7 This slight increase in the proportion of elderly admissions in the same region may be due to an increase in the number of elderly persons in the community likely attributed to the recent rise in life expectancy in Nigeria in recent years.3, 4
A greater proportion of the geriatric admissions (54.3%) were male patients while 45.7% were female. Female patients were more likely to adhere to clinic follow up appointments, apply preventive measures and sustain long term management of chronic conditions.8, 9 Heath seeking behavior in male patients is generally poor but tends to improve during acute medical emergencies and as they become aged.8, 9
Most authors have found the highest rate of hospital admissions in geriatric patients among patients in the young-old category and the lowest in the oldest old category.10, 11 In this study 68.5% of patients were in the young-old age group and only 8.7% were of the oldest old. Is this trend due to reduced survival in the oldest patients with likely a reduced population of that age group in the community? Ageism is a potential factor in this trend as the very old are less involved in making their healthcare decisions, may be regarded as a financial burden by relatives thus limiting access to medical intervention.12, 13
In keeping with the predicted trend of dominance of non-communicable diseases (NCDs) in Sub-Saharan Africa, our study found NCDs accounted for >75.0% of cases among geriatric admissions.14 Nkpozi et al in southern Nigeria and Akinyemi et al in multiple centers across Africa had similar findings.15, 16 As the African population progressively attains improved longevity, healthcare reforms to optimize evaluation, assessment and management of NCDs are necessary to improve outcome.15, 16 The most common diagnosis at admission was diabetes and its related complications (20.9%). This is unlike the finding in most centers in Nigeria where cerebrovascular accidents and disorders of the circulatory system were more common.10, 16-17 The higher prevalence of Diabetes in the south-south region of Nigeria, where the study location is situated may be the strongest cause.18 Infectious diseases were responsible for about 9.8% of admissions with sepsis in the elderly being the most common cause (3.6%). Infectious diseases were responsible for about 15.1% of overall mortality. Despite the declining effect of infectious diseases on the general health burden in Africa, they continue to account for preventable emergency admissions in older persons because awareness of the need for vaccination for vaccine preventable diseases in the elderly is low in most African communities.19 Vaccination is mostly regarded as an essential part of infancy and early childhood while the equally impaired immunity in older persons is ignored.19
The mortality rate found in our study (24.6%) was similar to that found in most African centers as described in a review by Adebusoye et al., however the mortality rate stated in a study published in 2009 carried out in the same region as this index study was slightly higher.7, 20 In Western Nigeria, an in-hospital mortality rate of 31.3% was also reported in 2009.8 The lower rate in our study could be attributed to a rising awareness of the unique healthcare needs of the elderly and the establishment of geriatric medicine as a core specialty in Africa in recent years, potentially reducing morbidity in older persons.21 Centers in Brazil and New Zealand reported lower rates of mortality in geriatric patients compared to our study as healthcare systems in these regions are better developed with readily available emergency/ intensive care facilities for geriatric patients.22,23 Cerebrovascular disease/stroke was the most common cause of overall mortality (20.1%) in this study and this is a common finding in most published data in Nigeria and most African countries.15,16,17,20 Other notably causes of in-hospital mortality in the elderly include diabetes and related complications, disorders of the circulatory system and chronic kidney disease. Clearly modifying the risk factors for non-communicable diseases in older persons will positively impact survival and longevity.14
A higher rate of mortality was found among the oldest old group, as 36.2% of those in this category died compared to 22.3% of those in the young-old group. This can be explained by a lower rate of multi-morbidity in the younger old and a superior physiologic reserve resulting in an improved response to therapeutic measures.23, 24 Sang et al made a similar finding in Korea where mortality rate increased with age following hospitalization.24 A potential for improved survival and recovery was noted in a study that analyzed outcomes among the very elderly, where patients that had unplanned ICU admission had improved outcomes.23 Intensive care management of acute exacerbations of chronic disorders or medical emergencies should be encouraged among geriatric patients.23 In many centers in Sub-Saharan Africa intensive care units are non-existent and where available may be poorly structured and lack a full complement of skilled staff thus an important barrier to survival/recovery.25,26
This study showed a significant relationship between duration of hospital stay and outcome. The median hospital stay was 10 days and a higher proportion of deaths occurred within the first 10 days of admission compared to hospital stay exceeding 30 days (68.9% vs 5.5%). A similar finding was made in southern Nigeria, and most African countries.15, 20 A notable exception was seen in a Tanzanian study where 3 days was the median time from admission to death, the duration of hospital stay was also reduced for survivors (median 5 days).27 Special attention should be directed at optimizing emergency care in geriatric patients to improved survival. Aside from the quality of emergency health systems, early mortality may also be associated with late presentation at medical facilities and the severity of the case at presentation.24, 27 Some authors have identified financial constraints and a lack of health insurance as factors that contribute to the early mortality following admissions.27

Conclusion
Elderly patients account for a substantial proportion of admissions into the medical wards. Non-communicable diseases were the leading cause of multi-morbidity and this study has shown that diabetes mellitus and cerebrovascular disease were the most common conditions responsible for admissions and mortality. These findings should stimulate health management planning, resource allocation, geriatric-oriented specialist training and increased access to emergency care services to meet the demands of our growing geriatric population and its unique health care concerns.
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