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Introduction
Comorbidity is the association of one or more diseases co-

exiting with the primary chronic condition in the same individual. 
It is often called multiple morbidities or multi-morbidities, and 
most frequently called as “comorbidity”. There is no standard 
method on how to assess comorbidity, but it is one of the basics to 
assess comorbidity in order to avoid any risk or future complication 
[1]. Comorbidity is associated with worse health outcomes, more  

 
complex clinical management, and increased health care costs. 
There is no specific mechanism that may underlie the coexistence 
of two or more diseases in a patient (direct causation, associated 
risk factors, heterogeneity, independence) are examined, and the 
implications for clinical care considered [2]. 

Elderly people are defined as those who have 65 years old 
and more; they used to suffer from chronic diseases due limited 
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Abstract 
Comorbidity is the association of one or more diseases co-exiting with the primary chronic condition in the same individual. It is sometimes 

considered to be a secondary diagnosis, having been recognized during or after treatment for the principal diagnosis. While the elderly people are 
defined as those who have 65 years old and more; also have more experiences with chronic conditions due limited regenerative abilities and are 
more susceptible to disease, syndromes, injuries, and sickness compared with younger adults. There is no specific prevalence study in Saudi Arabia 
related to the prevalence of comorbidities in elderly patients.

The objectives of the present study were:

• To identify the most common chronic comorbidities among the elderly. 

• To explore the association between age and the number of comorbidities.

Aiming to evaluate prevalence of comorbidities in elderly patients.

This study will analyze the comorbidities among elderly patients, which is a factor to help the future prospective on how to make a better control 
on health and disease conditions in elderly subjects. The average concurrent chronic diseases were 2.01 for the elderly patients with average of their 
age of about 75 years. About 60% (3482) elderly patients were having two diseases or more and up to six concurrent chronic diseases. There was 
no specific nationality having specific chronic disease in elderly patients. The most frequent disease was hypertension with 58.1%, then diabetes 
mellitus with 48.6%. The average number of the concurrent diseases have no correlation with the progress of age, either decreasing or increasing 
the age (in year). Cases represented in percentage in each particular disease showing variation over age progress.
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regenerative abilities and are more susceptible to disease, 
syndromes, injuries and sickness compared with younger adults. 
The structural, functional, and molecular levels of their physiology 
are changes; in fact, in elderly people, most of the major organ system 
experiences physiological changes. The changes to the nervous 
system result mostly in cognitive impairments; the cardiovascular 
system develops higher blood pressures with lower cardiac 
output; the respiratory system undergoes a reduction of arterial 
oxyhemoglobin levels the gastrointestinal system experiences 
delayed gastric emptying and reduction of hepatic metabolism; and 
the renal system experiences a diminished glomerular filtration 
rate [3].

Comorbidity diseases for elderly patients aged 65 years and 
older had been reported by Alsuwaidan et al., that Saudi Arabia has 
a great percentage of geriatric patients associated with multiple 
chronic diseases that require close attention and monitoring for 
their medications. In Saudi Arabia, hypertension was the most 
common comorbidity disease with more than 47% followed 
diabetes mellitus with 37.3%, which almost with same percent as 
hyperlipidemia with about 36% [4]. 

There is no specific prevalence study in Saudi Arabia related 
to the comorbidities in elderly patients, however, in southern 
Saudi Arabia, 11% of elderly had one morbidity and 89% had two 
comorbidity or more [5]. The prevalence of physical comorbidity 
in elderly with depression was 78.7% that have at least one 
comorbidity [6] and about 44% have multimorbidity in china 
[7] and around 80% of elderly in Australia having three or more 
illnesses [8]. Patients with multiple chronic conditions have on 
average a higher level of morbidity, poorer physical functioning 
and quality of life, a greater likelihood of persistent depression, and 
lower levels of social wellbeing [9]. Elderly patients often develop 
complicated and multi-factorial health states that require extensive 
pharmacotherapy, leaving this population at risk for exposure to 
drug-drug interactions and other adverse events [10]. 

The progress and development increase the level of quality of 
life where, elderly or age progressing have no influence on quality of 
life [11-20] on the other hand, comorbidity should have a negative 
influence on quality of life. Therefore, studying the combination of 
comorbidity and elderly patients is very important to identify and 
assess a degree of comorbidity to avoid risk and complication in 
elderly subjects. This requires primary and secondary prevention 
of ill health through synergies such as low carbon transport systems 
that promote physical activity, improve physical fitness and reduce 
avoidable morbidity and mortality, promote health and wellbeing 
through community-based approaches and by promoting protective 
factors, reduce risk of common risk factors (e.g., smoking, obesity, 
alcohol, poor diet, physical inactivity). 

Aim and objectives 
Promoting physical activities should improve healthcare 

and physical fitness in order to avoid comorbidities. Moreover, 

understanding, planning, managing risks and complications for 
elderly subjects should help for appropriate strategies.

The objectives of the present study were:

1. To identify the most common chronic comorbidities 
among the elderly. 

2. To explore the association between age and the number of 
comorbidities.

Aiming to evaluate prevalence of comorbidities in elderly 
patients at the King Saud Medical City.

Methodology 
Study Setting: The study will take place at King Saud Medical 

City in Riyadh during the period from Jan 2017- Dec 2019; this is to 
exclude any effect of the COVID-19 pandemic and targeting most of 
elderly patient’s records.

Study Design: This study is a retrospective cross-sectional 
study of the database linked with patient information available from 
the medical files of all patients aged 65 years and older with two 
or more chronic medical illnesses to be included in this study. The 
data will be collected retrospectively, including socio-demographic 
features as well as comorbidities.

Study Population: The geriatric patients admitted to different 
departments of King Saud Medical City. This study will consider 
geriatrics as subjects aged 65 years and older have one or more 
chronic medical conditions. The medical files of all the elderly 
patients admitted to King Saud Medical City during the period 
from Jan 2017- Dec 2019 (3 years) and to avoid any effect of the 
COVID-19 so that will be reviewed in this study to determine the 
prevalence of comorbidities.

Sample Size: This study was conducted on 5874 elderly 
patients whom have one or more than one particular diseases.

Inclusion criteria: Those patients should meet the inclusion 
criteria and therefore will be included in this study. Male or 
female subjects aged 65 years or older with two or more medical 
conditions.

Exclusion criteria: Subjects will be excluded if they are less 
than 65 years. Any elderly subject has no medical profile in the King 
Saud Medical City.

Database Collection: Data collection sheet template structured 
using Excel included the age, gender, and the categories of the 
comorbidities. Only qualified and professional candidates will be 
chosen for data entry and data verification to present the quality 
and accuracy of data.

Comorbidities Categories: This study divided comorbidities 
into major categories; should include Hypertension, Diabetes 
mellitus, Asthma, Dyslipidemia, Cardiac diseases, Lung diseases, 
Renal diseases, Rheumatic diseases, Cancer, Neurological diseases, 
Psychiatric (mental) diseases and others (including gastric 
diseases).
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Statistical Considerations
The primary hypothesis of this study is to identify the most 

common chronic comorbidities among the elderly and to explore 
the association between age and the number of comorbidities 
aiming to evaluate prevalence of comorbidities in elderly patients 
[21-27]. The primary analysis will use descriptive analysis for 
demographic and exposure characteristics of the participants.

Results
This is a cross sectional observational study conducting on 

5874 elderly patients who have one or more than one particular 
diseases. The average of their age was 75 years (± 8 SD), 2401 
(40.9%) were female and 3473 (59.1%) were males. Almost 
40% (2393 patients) out of the total number 5874 elderly were 
having only one chronic disease. The average concurrent chronic 
diseases for these particular subjects were 2.01 (± 1.01 SD). They 
were collectively from 38 nationalities were classified according 

to their income and environment to “Saudis and Gulf Corporation 
Countries”, “Arabian Middle East”, “Asian and Far East”, “Americans, 
Europeans, and Australians” and “African countries” as shown in 
Figure 1. Frequency and percentage of elderly patients according to 
nationality was shown in Table 1. There was no difference in total 
number of diseases in terms of nationality in individuals with over 
65 years old whom getting full treatment at the KSMC. 

Most of the valid cases for elderly patients were hypertension 
with 3412 (58.1%), diabetes mellitus 2853 (48.6%), Asthma 285 
(4.9%), dyslipidemia 192 (3.3%), Cardiac diseases 1614 (27.5%), 
lung diseases 860 (14.6%), renal 624 (10.6%), rheumatic diseases 
43 (0.7%), cancer 321 (5.5%), neurological diseases 766 (13%), 
psychiatric 58 (1%) and others (including gastric diseases) 756 
(12.9%).Table 2 showed more descriptive for the number of cases 
and percentage of the diseases as age categories in elderly patients 
over age progressing.

Figure1: Number of elderly patients from 38 nationalities, classified according to their income and environment to “Saudis and Gulf Corporation 
Countries”, “Arabian Middle East”, “Asian and Far East”, “Americans, Europeans, and Australians” and “African countries”, whom getting full 
treatment at the KSMC.  
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Table 1:  Frequency and percentage of elderly patients showing their chronic disease according to nationality including the frequency number of 
diseases and percentages.

 

(n=5874)

All 
Saudies and Arabi-
an Gulf Countries 

(n=4121)

Arabian Middle 
East Countries 

(n=987)

Asian and Far 
East Countries 

(n=275)

American + Euro-
pean + Australian 
Countries (n=11)

African Coun-
tries (n=480)

Age (yr + SD) 75 + 8.1 75.7 + 8.2 74.3 + 7.3 70.4 +8.1 71.6 (5.3) 72.8 +7.2

Female 2401 (40.9%) 1859 (45.1%) 336 (34%) 47 (17.1%) 2 (18.2%) 157 (32.7%)

Male 3473 (59.1%) 2262 (54.9%) 651 (66%) 228 (82.9%) 9 (81.8%) 323 (67.3%)

Diabetes Mellitus 2853 (48.6%) 2061 (50%) 461 (46.7) 117 (42.5%) 5 (45.5%) 209 (43.5%)

Hypertension 3412(58.1%) 2474 (60%) 523 (53%) 135 (49.1%) 4 (36.4%) 276 (57.5%)

Asthma 285 (4.9%) 212 (5.1%) 38 3.9%) 13 (4.7%) 0 (0%) 22 (4.6%)

Dyslipidemia 192 (3.3%) 132 (3.2%) 33 (3.3%) 10 (3.6%) 2 (18.2%) 15 (3.1%)

Cardiac Dis. 1614 (27.4%) 1046 (25.4%) 326 (33%) 121 (44%) 3 (27.3%) 118 (24.6%)

Pulmonary Dis. 860 (14.6%) 579 (14%) 164 (16.6%) 47 (17.1%) 3 (27.3%) 67 (14%)

Renal Dis. 624 (10.6%) 433 (10.5%) 112 (11.3%) 25 (9.1%) 0 (0%) 54 (11.3%)

Rheumatic Dis. 43 (0.7%) 38 (0.9%) 4 (0.4%) 1 (0.4%) 0 (0%) 0 (0%)

Cancer 321 (5.5%) 191 (4.6%) 79 (8%) 10 (3.6%) 0 (0%) 41 (8.5%)

Neurological Dis. 766 (13%) 552 (13.4%) 131 (13.3%) 17 (6.2%) 1 (9.1%) 65 (13.5%)

Psychiatry Problem 58 (1%) 56 (1.4%) 2 (0.2%) 0 (0%) 0 (0%) 0 (0%)

Other diseases 756 (12.9%) 532 (12.9%) 131 (13.3%) 33 (12%) 2 (18.2%) 58 (12.1%)

N
o.

 o
f d

is
ea

se
s

1 2392 (40.7%) 1658 (40.2%) 399 (40.4%) 121(44%) 6 (54.5%) 208 (43.3%)

2 1603 (27.3%) 1139 (27.6%) 255 (25.8%) 75 (27.3%) 1 (9.1) 133 (27.7)

3 1383 (23.5%) 964 (23.4%) 249 (25.2%) 59 (21.5%) 4 (36.4%) 107 (22.3%)

4 445 (7.6%) 322 (7.8%) 74 (7.5%) 19 (6.9%) 0 (0%) 30 (6.3%)

5 48 (0.8%) 37 (0.9%) 8 (0.8%) 1 (0.4%) 0 (0%) 2 (0.4%)

6 3 (0.1%) 1 (0%) 2 (0.2%) 0 (0%) 0 (0%) 0 (0%)

Table 2:  Number of cases and percentage of the most frequent diseases in elderly patients over age progressing.

 No. of cases All (%) 65-69.9 (%) 70-74.9 (%) 75-79.5 (%) 80-84.9 (%) 85-89.5 (%) 90 &  hi (%)

Diabetes Mel-
litus 2853 48.6 52 51.6 49.4 45.6 35.2 34.6

Hypertension 3412 58.1 56.1 60.7 61.4 60.5 50.8 49.2

Asthma 285 4.9 5.8 4 4.8 5.3 3.9 3.2

Dyslipidemia 192 3.3 3.7 2.9 3.5 3.6 2.9 3

Heart disease 1614 27.5 28.6 27.2 27.9 28.6 25.5 19.7

Lung disease 860 14.6 11.5 13.9 15.6 15.6 20.1 24.3

Renal disease 624 10.6 11.7 11.5 10.1 8.5 9.4 9.1

Rheumatic dis. 43 0.7 0.9 0.8 0.7 0.3 1 0.3

Cancer 321 5.5 5.1 6.3 5 5 7.8 3.6

Neurological dis. 766 13 9.6 10.6 14.4 19.6 17.2 19.1

Psychiatry 58 1 1.3 1.1 0.6 0.7 1 0.6

Other 756 12.9 11.7 12.2 13.4 13 14.6 18.4

Comorbidity diseases in elderly patients were defined as an 
elderly patient (> 65 years) having more than one concurrent 
chronic disease. Results showed that elderly patient with only one 
disease were 2394 (40.7%) out of 5874, whereas 3482 elderly 
patients were having two diseases or more and up to six concurrent 
chronic diseases as showing Figure 2. The main focus will be on the 

3482 patients (59.3% of the total population) and their comorbidity 
characteristics.

Age has no influence on the concurrent diseases, so that the 
average of the concurrent diseases did not affect by decreasing 
or increasing the age if it is within the elderly patients. Results of 
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this study showed that the average number of concurrent diseases 
were with minor variation over age progressing. The linear graph 
of average number of diseases was with mild increment in average 
number of diseases during the age of 80s years, then it went 
declining with less average number of concurrent diseases than it 
started on 65 years as shown in Figure 3.

Number of cases in each particular disease represented in 
percentages has no specific correlation over age progressing. In 
diabetes mellitus, the number of cases showing declining over age 
progressing, while in hypertension showing variation by declining 
over age progressing after mild increment in number of cases 
during the age of 75-85 years as shown in Table 1 a similar profile 
had been shown in most of other disease.

Figure 3:  Average of concurrent diseases over the progress of age.

Figure 2:  Number of elderly patients with number of concurrent diseases.

Discussion
This study was conducting on 5874 elderly patients, their age 

was 75 years (± 8 SD), 2401 (40.9%) were female and 3473 (59.1%) 
were males. Almost 40% out of the total number 5874 elderly were 
having only one chronic disease. The average concurrent chronic 

diseases for these particular subjects were 2.01 (± 1.01 SD). They 
were collectively from 38 nationalities where were classified 
according to their income and environment; the results showed 
that there is no specific nationality for the elderly disease. Full 
descriptive statistics including frequency and percentage of elderly 
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patients showing their chronic disease according to nationality 
including the frequency number of diseases and percentages, 
shown in Table 1. There was no difference in total number of 
diseases in terms of nationality in individuals with over 65 years 
old whom getting full treatment at the KSMC. There was no specific 
nationality having specific chronic disease in elderly patients.

Out of 5874, the most frequent three diseases in this study 

were hypertension with (3412), diabetes (2853) and cardiac 
diseases (1614) with a prevalence of 58.1%, 48.6% and 27.3% 
respectively. In a comparison with other studies, it showed that 
hypertension ranged from almost 30% to 60.9%, then diabetes 
mellitus ranged 4.4% to 32.8% and cardiac diseases, which are vary 
between male and female however it is with ranged about 40s%. 
Other comorbidities including frequency and percentages were 
illustrated in the below Table 3.

Table 3:  A table showing the percentages of the most frequently diseases in elderly patients compared with other studies.

 Frequency and percentage  

Disease This study Other Study(ies) Remarks

Hypertension 3412 (58%) 46.4% [12]; 62% [13]; 59.9% [14]; 29.7% [15]; 45% 
[18]; 60.9% [19]; 

[12] middle-aged and elderly population

[14] on patients > 65yrs

[15] ≥ 60 years old population

Diabetes 2853 (48.6%) 4.4% [12]; 32% [15]; 25% [16]; 32.8% [17]; 
 

[16, 17] aged ≥65 years

Asthma 285 (4.9%) (7%) [18]; 7% [19]
[18] for > 65 yrs (Female was 9.7; male 

3.2)

[19] aged 65 years and older

Dyslipidemia 192 (3.3%) 32 (3.7%) [12]  

Cardiac diseases 1614 (27.5%) 40% M- 47% F [20] [20] aging 65 and above (Men; Female)

Lung disease 860 (14.6%) 35% [21] [21] Stage 1 COPD:25%; Stage 2 COPD: 
10%

Renal disease 624 (10.6%) 40% [22] [22] persons older than 70 years

Rheumatic dis. 43 (0.7%) 0.36% [23]; 25% [15], [23] Aged >50; [15] joints disorders 

Cancer 321 (5.3%) 21% [24]; 25% [25] [13] on elderly; [14] on general population

Neurological dis. 766 (13%) 5.7% to 2.9% [26] [26] on elderly

Mental dis. 58 (1%) 17.2% [27]  

Others 756 (12.9)   

Comorbidity diseases in elderly patients were defined earlier as 
older than 65 years and having more than one concurrent chronic 
disease. Results showed that elderly patient with only one disease 
were 2394 (40.7%) out of 5874. This study will focus on these 3482 
patients (59.3% of the total population) and their comorbidity 
characteristics. Although age difference in particular population 
for elderly aged 77-100 having 55% with comorbidity (more than 
one disease) [28], compared with 36% of the asthmatic patients 
experienced more comorbidity simultaneously [29].

Progress in aging has no influence on number of the concurrent 
diseases. The average number of the concurrent diseases did not 
affect by decreasing or increasing the age (in year). Results of 
this study showed declining average number of diseases over age 
progressing after mild increment in average number of diseases 
during the age of 80s years as shown in Figure 3. Number of cases 
in particular disease also shown declining over age progressing 
during age categories with also mild increment in number of 
disease during the age of 75-85 years as shown in Table 2.

Number of cases in each particular disease showing variation 
over age progress, this was represented in percentage as in Table 

2. Most of the diseases showing increasing in number of cases (and 
also percentage wise) during the period of age at 75-85 years then 
declining; this is either by improving their situation or passing away. 
A similar profile had been shown in previous study (Alsuwaidan R). 
However, elderly patients with diabetes mellitus showing reducing 
in number of cases and percentage over age progressing. There is 
no specific correlation to explanation this variation of disease over 
age progressing.

Conclusion
The average concurrent chronic diseases were 2.01 for the 

elderly patients with average of their age of about 75 years. About 
60% (3482) elderly patients were having two diseases or more 
and up to six concurrent chronic diseases. There was no specific 
nationality having specific chronic disease in elderly patients. The 
most frequent disease was hypertension with 58.1%, then diabetes 
mellitus with 48.6%. The average number of the concurrent diseases 
have no correlation with the progress of age, either decreasing or 
increasing the age (in year). Cases represented in percentage in 
each particular disease showing variation over age progress.
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