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Introduction
	 Diabetes Mellitus (DM) is a major public health problem world-
wide and it is more relevant in elderly population. Diabetes in the 
elderly is associated with various risk factors and complications. It 
is estimated that third of the United States population for those aged 
of 65 years and above were diabetic and this ration is increasing in 
parallel of the age increasing [1]. Exhausting of beta-cell function in 
elderly, in addition to weight gain resulted in insulin resistance [2], 
which could lead to worsen lifestyle, nutrition, ended with accumula-
tion of glucose in the blood.

	 The prevalence of DM was 30% in those patients with average of 
age of about 55 years old [3]. According to the American Diabetes 
Association (ADA), diabetes may be diagnosed based on one of the 
following criteria: Fasting Plasma Glucose (FPG) level of 126 mg/dL 
(7.0 mmol/L) or higher, or a 2-hour postprandial plasma glucose level 
of 200 mg/dL (11.1 mmol/L) or higher after a 75-g Oral Glucose Tol-
erance Test (OGTT), or a random plasma glucose of 200 mg/dL (11.1 
mmol/L) or higher in a patient with classic symptoms of hyperglyce-
mia or hyperglycemic crisis, or a hemoglobin A1c (HbA1c) level of 
6.5% (48 mmol/L) or higher [4].

	 Diabetes is a major cause of morbidity and mortality worldwide, 
and it is associated with poor general health and lower quality of life. 
It also carries a risk of macrovascular complications, with elderly 
patients being disproportionately affected [5]. Diabetes mellitus, its 
complication, and associated diseases were becoming big alarm as 
worldwide health problem [6]. Diabetes mellitus considered as the 
second most extensive prevalence condition among older patients [7]. 
It has been reported by the World Health Organization (WHO) that 
Saudi Arabia ranks as the second highest country in the Middle East 
and the seventh highest country worldwide in the rate of diabetes. 
The population of diabetic patients was estimated to be 7 million and 
almost 3 million are pre-diabetes [8]. The proportion of the diabetic 
patients in older population is projected to exceed 30% in the USA 
[9]. It has been reported that an increased mortality in elderly diabet-
ics compared with normally glucose-tolerant subjects [10].

	 Currently, there is no universally accepted age threshold to define 
the term of old people, however, most developed countries have ac-
cepted and reported that the chronological age of 65 years old as a 
definition of elderly individuals, mainly as a construct equivalent to 
the traditional age of retirement. In addition, the definition of older 
patients may be better be delineated not by age, but by an individual’s 
active contribution to society or other socially constructed indicators 
[11]. Moreover, most of previous literature considered the age of 65 
years and above as a cut-off definition [12]. Globally, the population 
is ageing and the World Health Organization (WHO) predicts that, by 
2050, the world’s population aged 60 years and older is expected to 
be 2 billion, up from 900 million in 2015 [13].
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Abstract
	 The purpose of this study is to find suggestions on how to deliver 
adequate standard of care and reductions of hospitalizations in older 
people with diabetes, and to find out the prevalence of most associ-
ated diseases in elderly patients with diabetes.

Methods: This retrospective cross-sectional study included patients 
aged ≥65 years with diabetes mellitus. Data were collected retro-
spectively from 2853 older patients diagnosed with diabetes mellitus, 
including sociodemographic characteristics and other comorbidities.

Results: A total of 2853 elderly patients aged 74.1 years (±7.3 SD) 
were included, with an average of 2.68 (±0.9 SD) diseases associ-
ated with diabetes mellitus. In older patients, the disease most as-
sociated with diabetes mellitus was hypertension (2324 patients), 
followed by other heart diseases (927 patients). Most older patients 
had three comorbidities (1197 patients). Elderly with Diabetes Mel-
litus (DM) decreased with older age by 180 patients (15.85% of the 
patients) every 5 years. There were 1634 older male patients with 
DM compared with 1219 older female patients. Saudi patients were 
the most prevalent (2061 patients).

Conclusion: There was a 15.85% decrease every 5 years in the 
number of older patients with DM, with this proportion decreasing in 
line with increasing age. Diabetes self-care monitoring is complex, 
and it is important to follow recommendations for dietary require-

ments to achieve adequate standards for reducing hospitalization 
and appropriately managing diabetes.
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	 The worse scenario diabetes in elderly patients is a patient with 
poor glycemic control associated with brittle diabetes, insulin resis-
tance, recurrent diabetic ketoacidosis and also with insulin experience 
[14-16] in addition to poor compliance and education [17]. As the 
duration of diabetes increased in elderly patients, there will be more 
susceptibility to increased risk of diabetes- related complications, and 
at further risk for developing geriatric syndromes [18]. The purpose 
of this study is to find suggestions on how to deliver adequate stan-
dard of care and reductions of hospitalizations in older people with 
diabetes, and if there is any possibility to reduce mortality resultant 
from DM in elderly.

Aim: To estimate the number of associated comorbidities among old 
population (≥65 years of age) at KSMC. In addition, to find out the 
prevalence of most associated diseases in elderly patients with dia-
betes.

Methods
Setting: The study took 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 pa-
tient’s records.

Design: This study is a retrospective cross-sectional study of the da-
tabase linked with patient information available from the medical files 
of all patients aged 65 years and older with diabetes mellitus included 
in this study. The data was collected retrospectively, including so-
cio-demographic features as well as comorbidities.

Population: The geriatric patients admitted from different depart-
ments at King Saud Medical City. This study considered geriatrics as 
subjects aged 65 years and older have one or more chronic medical 
conditions including diabetes mellitus to be included.

Sample size: This study was conducted on 2853 elderly patients (65 
years aged and above) whom have been diagnosed with diabetes mel-
litus as Inclusion criteria.

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

Database collection: Data collection sheet template structured using 
Excel included age, gender BMI and the categories of the comorbid-
ities.

	 Only qualified and professional candidates were chosen for data 
entry and data verification to present the quality and accuracy of data.

Statistical consideration

	 The primary hypothesis of this study is to identify the number of 
associated diseases in diabetic patients among the elderly and to ex-
plore the association between age and the number of comorbidities 
aiming to evaluate prevalence of comorbidities in elderly patients. 
The primary analysis will use descriptive analysis for demographic 
and exposure characteristics of the participants.

Results

	 This study was conducted own 2853 elderly patients aged 74.1 
years (±7.3 SD), with average of associated diseases with diabetes 
mellitus of 2.68 diseases (±0.9 SD). The most associated disease in  

elderly patients with diabetes mellitus was hypertension with 2324 
patients (81.5%), then with other heart diseases 927 patients (32.5%). 
Other associated diseases were explained as in detail at Table 1.

	 Elderly patients were associated with three comorbidities with 
1197 patients (42%), then with two comorbidities 914 patients (32%), 
with four comorbidities with 429 patients (15%), then with one co-
morbidity with 265 patients (9.3%), and with 5 to 6 comorbidities 
with 45 patients (1.6%) and three patients (0.1%) respectively. A pro-
file for the average numbers of associated diseases started from 2.56 
diseases at age of 65 - 70 years old, then increase the profile until it 
reaches average of 2.83 associated diseases at age of 85 - 90 years old, 
then the profile become declining with age over 90 years old to reach 
2.73 diseases as a minimum average of associated diseases as seen in 
Figure 1.

Age (year)

Number 

(%)

All

(n=2853)

65-69.9

(n=972)

70-

74.99

(n=727)

75-79.99

(n=568)

80-84.99

(=344)

85-

89.99

(n=135)

99 & 

above

(n=107)

Female

 

1219 

(42.7%)

367 

(37.8%)

298 

(41%)

279 

(49.1%)

150 

(43.6%)

63 

(46.7%)

62 

(57.9%)

Male

 

1634 

(57.3%)

605 

(62.2%)

429 

(59%)

289 

(50.9%)

194 

(56.4%)

72 

(53.3%)

45 

(42.1%)

HTN

 

2324 

(81.5%)

746 

(76.7%)

596 

(82%)

483 

(85%)

300 

(87.2%)

111 

(82.2%)

88 

(82.2%)

Asthma 

 

138 

(4.8%)

47 

(4.8%)

27 

(3.7%)

31 

(5.5%)

21 

(6.1%)

6 

(4.4%)

6 

(5.6%)

Dyslipid-

emia

 

143 (5%)
51 

(5.2%)

35 

(4.8%)
34 (6%)

16 

(4.7%)

6 

(4.4%)

1 

(0.9%)

Heart Dis.

 

927 

(32.5%)

303 

(31.2%)

230 

(31.6%)

193 

(34%)

131 

(38.1%)

48 

(35.6%)

22 

(20.6%)

Lung Dis.

 

354 

(12.4%)

106 

(10.9%)

94 

(12.9%)

75 

(13.2%)

42 

(12.2%)

17 

(12.6%)

20 

(18.7%)

Renal Dis.

 

354 

(12.4%)

124 

(12.8%)

99 

(13.6%)

67 

(11.8%)

37 

(10.8%)

13 

(9.6%)

14 

(13.1%)

Rehumat-

ic D

 

21 (0.7%) 10 (1%) 5 (0.7%) 3 (0.5%) 1 (0.3%)
1 

(0.7%)

1 

(0.9%)

Cancer

 
98 (3.4%)

27 

(2.8%)

27 

(3.7%)
23 (4%) 9 (2.6%)

9 

(6.7%)

3 

(2.8%)

Neurolog-

ical

 

400 

(14%)

92 

(9.5%)

84 

(11.6%)

92 

(16.2%)

69 

(20.1%)

34 

(25.2%)

29 

(27.1%)

Mental 

Dis.

 

31 (1.1%)
14 

(1.4%)

10 

(1.4%)
3 (0.5%) 1 (0.3%)

2 

(1.5%)

1 

(0.9%)

Num-

ber of 

Co-

mor-

bidity

 

1
265 

(9.3%)

110 

(11.3%)

69 

(9.5%)

38 

(6.7%)
24 (7%)

13 

(9.6%)

11 

(10.3%)

2
914 

(32%)

343 

(35.3%)

238 

(32.7%)

171 

(30.1%)

94 

(27.3%)

37 

(27.4%)

31 

(29%)

3
1197 

(42%)

391 

(40.2%)

299 

(41.1%)

261 

(46%)

152 

(44.2%)

47 

(34.8%)

47 

(43.9%)

4
429 

(15%)

117 

(12%)

113 

(15.5%)

83 

(14.6%)

67 

(19.5%)

36 

(26.7%)

13 

(12.1%)

5 45 (1.6%)
11 

(1.1%)
8 (1.1%)

13 

(2.3%)
7 (2%)

2 

(1.5%)

4 

(3.7%)

6 3 (0.1%) 2 (0.4%)
1 

(0.9%)

Table 1:  Frequency and percentages of associated diseases in elderly pa-
tients with diabetes mellitus along with age progressing (in year). The ta-
ble showed also number of comorbidities in elderly patients with diabetes 
mellitus along with age progressing.
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	 Results showed that number of old patients with DM become re-
duced as the age progress with -180 patients (15.85% of the patients) 
every five years. Another profile for elderly patients with diabetes 
showing reduction in number of elderly with diabetes mellitus with 
average of -180 patients every five years Figure 2.

	 Male elderly patients with diabetes mellitus were 1634 with 
(57.3%) compared with the female elderly patients with diabetes mel-
litus of 1219 patients (42.7%). Saudi patients were the most preva-
lence with 2061 patients (72.2%) compared with Arabic middle east 
with 461 patients (16.2%), then African countries with 209 patients 
(7.3%), then Asian and far east with 117 with patients (4.1%), and 
lastly with five patients (0.2%) from American and European coun-
tries.

Discussion

	 The association of DM with cardiovascular diseases in older pop-
ulation was described in previous study [19], and here will discuss 
the associated comorbidities among old people with diabetes mellitus. 
Results showed that 2853 old patients with average aged of 74.1 (±7.3 
SD years), and with average of associated diseases with diabetes mel-
litus of 2.68 diseases (±0.9 SD), which is less, compared with asso-
ciated diseases with cardiovascular diseases of 2.61 diseases (±1.1 
SD) with no significant difference (p<0.05). Diabetes in older patients 
was mostly associated with hypertension with 2324 patients (81.5%),  

then with cardiovascular diseases with 927 patients (32.5%). A sim-
ilar results were found that cardiac failure was frequently associated 
with elderly diabetics, considering the worst scenario with old female 
diabetics [20].

	 Association of diseases with DM in older patients was varied and 
ranging from one disease and reach up to six diseases; however the 
most frequent association was with three comorbidities with 1197 pa-
tients (42%), then with two comorbidities 914 patients (32%). The 
most important findings for this study were a profile for the average 
numbers of associated diseases along the age progress. The profile 
showed the average number of associated diseases started from 2.56 
diseases at age of 65 - 70 years old, then increase the profile until it 
reaches average of 2.83 associated diseases at age of 85 - 90 years 
old as the peak average of associated diseases. The profile become 
declining with age over 90 years old to reach 2.73 diseases as a mini-
mum average of associated diseases, which is the same interpretation 
for diabetes mellitus among the Canadian elderly people showed the 
incidence of the DM declining among the very old [21]. There were 
180 patients declining every five years showing 15.85% of number of 
the old patients with DM becomes reduced as the age progress every 
five years. The increased declining of DM patients in older patients 
for more than 180 patients every five years after 70 years old is a 
resultant of death; however it has been noticed in this study that the 
declining of associated comorbidities was reduced after 90 years old.

	 A controversy results showed in the results of this study for male 
elderly patients with diabetes mellitus were 1634 with (57.3%), as 
higher percentage compared with the female elderly patients with 
diabetes mellitus of 1219 patients (42.7%), unlike previous study 
showed that older women (older than 65) with diabetes were with 
higher percentage compared to older men with diabetes in the USA 
[22]. Although pulmonary and renal diseases were considered as 
12.4% associated with DM in elderly patients suggested that albu-
minuria and low glomerular filtration rate are associated with frontal 
lobe dysfunction in elderly type 2 diabetic patients [23]. Moreover 
in the elderly, male sex, diabetes, insulin therapy and high C-peptide 
immune reactivity levels were considered as risk factors [24]. Saudi 
patients were the most prevalence with 2061 patients (72.2%) com-
pared with Arabic Middle East with 461 patients (16.2%) and other 
nationalities with (11.6%).

	 Early diabetes awareness should be a step had been done earlier 
for all old patients with diabetes. The most important part is how to 
deliver adequate standards to reduce hospitalization to reach appro-
priate management to DM specifically and to prevent the associated 
diseases. Seeking of signs and symptoms of the predicted comor-
bidities to plan for self-care and good monitoring is the first priority 
for the older patients with diabetes [25,26]. It is also important to 
investigate for the signs and symptoms in patients with DM on age 
processing in order to find advice and to ask for support before DM 
or its complications become more difficult [27]. Diabetes self-care 
monitoring is complex with important recommendations for dietary 
requirements, physical activity, checking glucose levels, taking med-
ication, modification of lifestyle, adjusting environment factors such 
as lifestyle and eating habits, information about diabetes, and motiva-
tion and support [28,29].

	 Specific health promotion programs for older patients with dia-
betes should be organized to promote knowledge and awareness 
about diabetes self-care will result in healthier environment. Reduced 
the duration of occurrence of chronic complications [30]. Diabetes  

Figure 1: A profile showing the average number of associated diseases 
along the age progress of elderly patients with diabetes mellitus.

Figure 2:  Prevalence of elderly patients with diabetes mellitus, showing a 
declining in number of patient with -180 patients every five years.
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self-care monitoring is complex with important recommendations to 
deliver adequate standard to reduce hospitalization to reach appropri-
ate management to DM specifically and to DM comorbidities.

Conclusion

	 The average of associated diseases with diabetes mellitus of 2.68 
diseases (±0.9 SD) for the elderly patients with average of their age 
of about 74 years. The most frequent disease associated with diabe-
tes mellitus was hypertension with 81.5% then cardiac diseases with 
32.5%. This study showed that male elderly patients with higher per-
centage compared with the female elderly patients with diabetes mel-
litus. There were 15.85% of elderly patients with DM declining every 
five years and the profile become reduced as the age progress. Diabe-
tes self-care monitoring is complex with important recommendations 
for dietary requirements to deliver adequate standard to reduce hospi-
talization to reach appropriate management to DM.

Highlights

•	 The average of associated diseases for the elderly with diabetes 
mellitus was 2.68 diseases (±0.9 SD)

•	 The most frequent diseases associated with diabetes mellitus was 
hypertension with 81.5% then cardiac diseases with 32.5%

•	 Elderly male patients were with higher percentage compared with 
the female elderly patients with diabetes mellitus

•	 There were 15.85% of elderly patients with DM declining every 
five years and the profile become reduced as the age progress
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