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1. Introduction

Nowadays, populations ageing has become a challenging universal
phenomenon. According to the WHO, between 2015 and 2050, the
proportion of the world population over 60 years would nearly double
from 12% to 22%." In 2050, 80% of older people would be living in low
and middle-income countries.’ According to the census of population in
2014; this age group represented 11.38% in Tunisia.” Besides, this
phenomenon seems to be accelerated in our country: the projections of
the national institute of statistics estimated that one person in five
would be aged more than 60 years in 2039.°Ageing occurs most often in
parallel with an increase of chronic and degenerative diseases, which
resulted in a serious degradation of health.” Facing the needs of care
generated by these health problems, the answers depend on the medical
skills and knowledge, the network of care and socio-economical con-
text. These needs remain unrecognized in Tunisia, because of the lack of
studies achieved around this period of life.” However, the present de-
mographic trends and the structural change of morbidity in elderly,
added to their impact on the health needs must be imperatively pro-
cessed at the time of the health planning in each country.

In this perspective, our study aimed to describe the epidemiological
profile of hospital morbidity and mortality among elderly patients in
our region over a 13-year period and to highlight the current trends,
changes and issues affecting them.

2. Methods
2.1. Study settings

Hedi Chaker University Hospital is an 889-bed tertiary level
teaching hospital in the region of Sfax, Tunisia. It includes 18 medical
departments.

2.2. Study design and data collection

We conducted a retrospective exploratory study including all

patients aged 60 years and above, native of Sfax and hospitalized at
Hedi Chaker University Hospital from January 1st, 2003 to December
31st, 2015. During this period, hospitalization date was reliable and
exhaustive. For practical reasons, Department of Internal Medicine,
Neurology and Department of Medical Oncology were not included in
our survey. We obtained data from the regional morbidity register of
the University Hospital of Sfax. Then we checked collected data at the
Department of Community Health and Epidemiology of Sfax (CHE) and
entered them with “Epi-info” software. This register was implemented
in the department of CHE since 1999 and received information peri-
odically from all departments of the University Hospital of Sfax. The
database variables included patient's socio-demographic characteristics,
co-morbidities and length of hospital stay. We collected also exhaustive
information dealing with the discharge status (home return, transfer to
other departments or others hospitals, against medical advice and
death). We used the tenth revision of International Classification of
Diseases codes (ICD-10) to identify and classify morbid conditions.®

2.3. Statistical analysis

Statistical analysis was performed using SPSS.20 software. The
Kolmogorov-Smirnov test was used to assess the distribution of quan-
titative variables. The results of quantitative variables were presented
as means * standard deviation (SD) or medians and interquartile
range (IQR). Those of qualitative variables were presented as numbers
and percentages. We used the T test to compare two means and Anova
test or Kruskal — Wallis test to compare several means. For categorical
variables, we used the Chi-square test in independent samples. All re-
hospitalizations were excluded in order to take in consideration only
the new cases, while calculating incidence. The in-hospital incidence
rate and the in-hospital mortality rate were calculated based on
Tunisian National Institute of Statistics data and were respectively ex-
pressed as the number per 1000 inhabitants (inh) and the number per
10.000 inhabitants (6). The average population was calculated as fol-
lows: (Sfax population in 2004 + Sfax population in 2014)/2.> In order
to illustrate the trends of hospital morbidity we used tracer diseases:
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Ischemic heart diseases (120—I25), Diabetes mellitus (E10-E14), Renal
failure (N17—N19), Malignant neoplasms (C00—C97), Chronic lower
respiratory diseases (J40-J47) and Heart failure (I50). Diagnosis dis-
eases were also classified into two groups: communicable and non-
communicable diseases. Communicable diseases were defined as dis-
eases that can be transmitted and make people ill, caused by infectious
agents, and which invade the body and multiply or release toxins. The
hospitalizations for communicable diseases categories were those re-
ported previously in the literature.”-® The study of chronological trends
was performed using Chi square for trends test (Chi-2; p) and linear
regression analysis (3, p). A p-value of < 0.05 was considered statisti-
cally significant.

3. Results
3.1. Admissions’ characteristics

During the 13-year study-period, we recorded 121985 hospitaliza-
tions in the University Hospital, among which 28281 cases were aged
60 years and above, which represented an annual hospitalization pro-
portion in this age group equal to 23.18% of all hospitalizations. This
proportion increased significantly over time (Rho = 0.72, p = 0.006).
Among elderly, the in-hospital incidence was 22.5 admissions/1000
inhabitants/year. At enrollment, men were slightly more frequent than
women (sex-ratio = 1.08). The mean age was 70.65 years with a SD of
7.2 years. Age range 65-74 years was the most represented (46.2%) in
our study. We did not note any statistical difference in the mean age
between men and women (70.67 years VS 70.62 years, p = 0.5). Linear
regression analysis showed that the mean age has significantly in-
creased over time (f = 0.42, p < 0.01). We noted a seasonal variation
during the study period, with a peak of hospitalization in spring
(31.1%). The median hospital length of stay (LOS) was 8 days (IQR 4-13
days). It has been relatively risen in the departments of gastro-
enterology (13.01 days), pneumo-phtysiology (12.1 days) and psy-
chiatry (10.5 days). Forty nine percent of patients were hospitalized less
than a week. Home return was the most common discharge status
(93.5%) (Table 1).

3.2. Morbidity and mortality

Of all hospitalizations, major diagnostic categories among elderly
were dominated by diseases of the circulatory system, diseases of the
respiratory system, diseases of the genitourinary system, endocrine,
nutritional and metabolic diseases as well as neoplasms. These morbid
conditions represented 76.6% of all hospitalization patterns (Table 2).

The distribution of main ICD-10 chapters by gender revealed that
the women's morbidity profile was dominated by the diseases of the
genitourinary system, followed by endocrine, nutritional and metabolic
diseases, then the diseases of the musculoskeletal system and con-
nective tissue, whereas the circulatory system diseases, the respiratory
system diseases and neoplasms were the most frequent pathologies in
men.

A more detailed analysis of pathologies by gender showed that is-
chemic heart diseases (OR = 1.5; CI95% = [1.5-1.7]; p < 0.01), ma-
lignant neoplasms (OR = 1.7; CI95% = [1.6-1.9]; p < 0.01), and
chronic lower respiratory diseases (OR = 2.2; CI95% = [2-2.5];
p < 0.01), were significantly more frequent in men, while diabetes
mellitus (OR = 0.76; CI95% = [0.70-0.80]; p < 0.01), and renal
failure (OR = 0.8; CI95% = [0.7-0.9]; p < 0.01), were significantly
more observed in women (Table 3). According to our findings, non-
communicable diseases represented 85.08% of all hospitalizations.

Among the total admissions, the in-hospital lethality rate was 1.1%
over a 13-year period, with an in-hospital mortality rate of 2.4 deaths/
year/10.000 inhabitants.
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Table 1
Hospitalizations characteristics in elderly between 2003 and 2015.

Admissions characteristics Number of admissions

Age (years)

60-64 6849 24.2
65-74 13061 46.2
=75 8371 29.6
Gender
Male 14742 52.1
Female 13539 47.9
Admission type
Direct 26297 93
Transfer 1984 7
Season
Winter 6981 24.7
Spring 8791 31.1
Summer 7016 24.8
Autumn 5493 19.4
Department
Cardiology 10338 36.6
Pneumo-phtysiology 4277 15.1
Endocrinology 2965 10.5
Infectious diseases 2872 10.2
Nephrology 2270 8
Other departments 5559 19.6
Length Of Stay
< 7 days 13867 49
8-14 days 8455 29.9
= 15 days 5959 21.1
Discharge status
Death 306 1.1
Against medical advice 692 2.4
Home return 26438 93.5
Transfer 865 3.1

3.3. Chronological trends of diseases

The overall proportion of non-communicable diseases increased
significantly from 79.3% in 2003 to 90.91% in 2015 (Rho = 0.61,
p = 0.02); (Chi-2 = 46.9; p < 0.001). In parallel, the proportion of
communicable diseases decreased significantly from 20.7% to 9.09% in
the same period (Rho = —0.61, p = 0.02) (Fig. 1).

The chronological trends of hospital morbidity showed that the
tracer diseases had risen significantly, except chronic lower respiratory
diseases, which remained stable. Over a 13-year period, the hospital
incidence of ischemic heart diseases (Chi-2 = 39.1; p < 0.001), as well
as heart failure (Chi-2 = 103.5; p < 0.001) had significantly increased
from 2.8 cases/year/10%Inh. to 8.99 cases/year/10%Inh, and from 2.1
cases/year/10°Inh. to 5.3 cases/year/10%Inh, respectively. As to dia-
betes mellitus, we noted also a significant rise from 1.26 cases/year/
1000 Inh. to 4.25 cases/year/103lnh (Chi-2 = 4.8; p = 0.04).
Additionally, malignant neoplasms (Chi-2 = 29.1; p < 0.001) had
significantly risen from 0.98 cases/year/10%nh. to 2.92 cases/year/
10%Inh (Fig. 2).

4. Discussion

The health status of aged people has been clearly improved during
these last decades.” However, the rise of life expectancy leaded to ad-
ditional functional inabilities and chronic diseases.' Indeed, elderly
suffer from physical vulnerability related to the frailties and weak-
nesses. Therefore, they are frequently confronted to several health
problems and then hospitalization would be necessary and unavoid-
able. In this perspective, it has been reported that hospitalization rates
are increasing continually with age.” In our survey, the annual hospi-
talization proportion was 23.18%. This result was slightly more ele-
vated than the rate found by Zedini and al. (13.5%),° by Garcia O. and
al. (15.2%)"'" and by Sanya (11.1%).'? This could be explained by the
fact that we have included the age group 60-64 years, as it was defined,
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Table 2

Distribution of main ICD-10 chapters by gender between 2003 and 2015.
Main ICD-10 chapters Codes Gender Total

F % M % Total %

IX- Diseases of the circulatory system 100—199 4356 32.2 5563 37.7 9919 35.1
X- Diseases of the respiratory system J00-J99 1312 9.7 2148 14.6 3460 12.2
XIV- Diseases of the genitourinary system NOO—N99 2078 15.3 1240 8.4 3318 11.7
IV- Endocrine, nutritional and metabolic diseases E00-E90 1721 12.7 1334 9 3055 10.8
1I- Neoplasms C00-D48 736 5.4 1197 8.1 1933 6.8
XVIII- Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified RO0-R99 653 4.8 896 6.1 1549 5.5
XIII- Diseases of the musculoskeletal system and connective tissue MO00-M99 940 6.9 553 3.8 1493 5.3
I- Certain infectious and parasitic diseases A00-B99 688 5.1 648 4.4 1336 4.7
XI- Diseases of the digestive system K00—K93 539 4 653 4.4 1192 4.2
Others - 516 3.9 510 3.5 1026 3.7
TOTAL 13539 100 14742 100 28281 100

ICD: International Classification of Diseases.

Table 3
Distribution of tracer diseases in elderly by gender between 2003 and 2015.

Main Diagnoses Men Women OR p
(CI95%)
Number % Number %

Ischemic heart diseases 3695 25.1 2305 17 1.6 < 0.01
(120-125) [1.5-1.7]

Diabetes mellitus (E10- 1172 8 1380 10.2 0.76 < 0.01
E14) [0.7-0.8]

Renal failure 829 5.6 930 6.9 0.8 < 0.01
(N17—-N19) [0.7-0.9]

Malignant neoplasms 1134 7.7 609 45 1.7 < 0.01
(C00—C97) [1.6-1.9]

Chronic lower 1050 7.1 444 3.3  22[2-25] <0.01
respiratory
diseases (J40-J47)

Heart failure (I50) 543 3.7 472 35 1[09-1.2] 0.3

OR: Odds Ratio; CI95%: Confidence Interval 95%.

by the United Nations, in the World Assembly on Aging in Vienna in
1982."% The increase of this proportion over time as well as the rise of
the mean age in our sample, are two points in favor of Ageing of
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Tunisian population, which would be achieved when the proportion of
elderly accounted at least 15% of the population.'®

The slightly predominance of men found in our study has also been
noted in Malaysia.'* This can be explained by the fact that the health
status of Tunisian and Malaysian women remains more conserved than
men, since they are less exposed to several risk factors such as tobacco
and alcohol use, stress and sexually transmitted diseases. This could be
the result of a social, cultural and religious context. Nevertheless, be-
cause of the epidemiological and cultural transition that has our
country faced since few years,'® this situation is going to be reversed in
the future and we would probably join the results reported by other
studies. In fact, in India'® and in Brazil,'” a feminine predominance was
revealed. The feminization of aged people, a concept which depicts the
demographic reality that is almost universally the case that women live
longer than men, although in various parts of the world this difference
is now decreasing.'®

Over a whole year, a seasonal variation in hospitalizations was il-
lustrated with a peak in spring. This argues the fragility of this age
group due to environmental factors. Indeed, spring in Tunisia is char-
acterized by abrupt changes of the temperature during a whole day.

According to several studies,'®'® aged people require an adequate
hospital management in case of illness. Furthermore, the mean of LOS is

*R= 0.61 p=0.02

N
A=

—— Communicable
diseases

- o= Non-
Communicable
diseases

*R=-0.61p=0.02

2003 2004 2005 2006 2007 2008 2003 2010 2011 2012 2013 2014 2015

Calendar years

* Rho and p-value using Spearman rank test

Fig. 1. Trends of communicable and non communicable diseases proportions in elderly from 2003 to 2015.
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* Rho and p-value using Spearman rank test

Fig. 2. In-Hospital incidence rates of main diagnoses in elderly per 1000 inhabitants per year from 2003 to 2015.

generally longer than young people. Similar to other studies, the
median LOS was 8 days. A study conducted in Italy revealed an average
LOS of 9.4 days.?® In Nigeria, according to Onwuchekwa, 33.3% of
patients have been hospitalized less than one week, 56.4% have been
hospitalized between 1 and 2 weeks and 1.5% have been hospitalized
more than one month.?’ Otherwise, in a Romanian study, a longer LOS
was found because of respiratory exacerbation in Chronic Obstructive
Pulmonary Disease.?” In our survey we noted an elevation of the LOS in
some departments such as gastroenterology and pneumo-phtisiology.
This can be explained by operational difficulties from which suffer
Tertiary-level hospitals in Tunisia, because of the overcharge and the
insufficiency of technical platform compared to the needs of popula-
tion. Therefore, some patients were obliged to be hospitalized for ad-
ditional days, while waiting for necessary radiological or biological
explorations. In Spain, according to Garcia and al. the LOS was 13.3
days, since they have included surgery departments in their survey.'!
Department of cardiology and pneumo-phtisiology received more than
the half of patients, which was concordant with the high prevalence of
these pathologies among elderly. According to Garcia, women are often
hospitalized in gynecology, rheumatology and endocrinology depart-
ments, while men are hospitalized in urology and pneumology de-
partments. '’

A detailed study of major diagnostic categories of diseases in elderly
revealed comparable results with those in the literature. Zedini® and
Alballa®® noted that cardiovascular diseases as well as digestive system
diseases were in the foreground. In the same context, Garcia reported
the same results in Spain,'" where circulatory system diseases were at
the head of the list (20.7%), followed by respiratory system diseases
(14%), then digestive system diseases (11.6%). In Kosovo, cardiovas-
cular diseases represented 63% of chronic diseases in aged people.”*

Some studies suggested diseases of the musculoskeletal system,
diseases of locomotive system as frequent categories.>>*° Compared to
our results, these differences could be explained by the fact that our
hospital provides only medical care. Furthermore, it doesn't content a
department of either neurology or geriatric, which was a study lim-
itation. In Nigeria, according to Onwuchekwa,” infectious diseases
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occupy the second rank. This could be due to the fact that this country
has not yet experienced the epidemiological transition.

Our study showed that renal failure ranked third. This can be ex-
plained by the fact that an aged person is more likely to be exposed to
risk factors and to worsening conditions such as interstitial nephritis,
diabetes mellitus, protein malnutrition, dehydration, cardiac failure,
myeloma, nephrotoxic drugs, renal artery stenosis and high blood
pressure.'®*” Home return was the most common discharge status, and
the case-fatality rate was 1.1% over a 13-year period. This rate may be
underestimated. Indeed, habitually, majority of patients who leave the
hospital against a medical advice, are commonly in an altered state. In
the Arab-Muslim countries, elderly prefer to die at home rather than at
hospitals for cultural reasons. Several studies showed that life ex-
pectancy has continuously increased in many countries during the 20th
century. At the same time, the number of years spent with chronic
diseases seems to be increasing. Literature findings were confirmed in
our present study. In fact, there was an emerging and overriding trend
of non-communicable disease (NCD) among elderly. Five pathologies
which were used as an indicator of chronic diseases evolution (ischemic
heart diseases, heart failure, diabetes, malignant neoplasms and renal
failure), showed significant increasing trends during the study period.
This was probably due to firstly significant socio-economic changes in
our society in the last decade, resulting in change of diets, rural-urban
drift and changes in lifestyle issues and secondly to the epidemiological
transition that our country has experienced in the last decades.

Concerning communicable diseases, we observed a decline in their
rate, which was similar to developed countries. However, most of de-
veloping countries are nowadays faced to a double burden due to
emergence of chronic diseases, added to the persistence of infectious
diseases. This decline is related to the effectiveness of different national
programs against infectious diseases like vaccine-preventable diseases
which has been applied since the 60s.

Buljubasi¢ M.?® noted an increasing trend of symptoms, signs and
abnormal clinical and laboratory findings, endocrine diseases, and
neoplasms. This can be explicated by differences of health systems as
well as sociological and epidemiological characteristics between
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countries.

At the end of this survey, we noted that the elderly presented very
specific needs linked to multiple diseases and problems that are asso-
ciated with ageing.*® Several studies showed that the hospitalization
itself can have ominous effects on the health of elderly and represents a
moment of stress that can lead to several complications.”® Other works
proposed management's alternatives of aged people because of their
particularities making them fragile. In the same way, considering the
specificity of their pathologies, the prevention must occupy an im-
portant place in the management of these aged people: better nutrition,
good hydration, vaccination against the flu, adequate physical and so-
cial environment as well as an adequate management in case of hos-
pitalization.®"

In Tunisia, the rapid process of development has brought about
demographic and epidemiologic changes. Consequently, the proportion
of the elderly has been increasing. The ageing of the population will
have far-reaching implications for society. Direct challenges for the
health system will include changing health profiles, increased demand
for health services use and rising health costs.

Our health system must be prepared to face this situation in the
years to come. There is an utmost need for a standardized health policy
that makes care of elderly a priority. Quality health services available to
them would prevent pain and suffering and would ensure their comfort.
This enhances us to create geriatric units, to implement other care
pathways for elderly such as home hospital model, to introduce
teaching of geriatrics in the basic training of physicians and paramedics
and to form geriatricians and gerontologists.

Far from being a negative phenomenon, the increase in the number
of hospitalizations in elderly incites health decision makers to review
the mode of organization of care services. Adjustments to health care
system, particularly hospitals, are therefore needed to answer ade-
quately these needs. It is essential to develop a specific care based on a
global geriatric assessment, multidisciplinary care, early intervention,
rehabilitation and continuity of care.
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