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Abstract

Background: Diabetes is a common chronic health problem with a global concern. As the aging of populations is
rising, the greatest risk of diabetes is estimated to occur in the older population. Geriatric conditions (GCs) occur in
higher proportions in elderly individuals with diabetes, leading to poor quality of life, higher morbidity and mortality.

Aim: To describe the association between diabetes and geriatric conditions and its effect on quality of life in older
adults.

Methods: a cross-sectional, observational study was conducted in the geriatric department at Ain Shams University
hospital. Patients with = 60 years of age were included. Reported GCs included urinary incontinence (Ul), falls,
visual impairment (VI), hearing impairment (HI), constipation and polypharmacy. Assessment of functional status was
done using activities of daily living (ADL) and instrumental activities of daily living (IADL). The quality of life (QOL)
Short form 12 Questionnaire (SF12) was used to assess QOL.

Results: A total of 244 patients were included; more than half were females with a mean age of 68 years. Risk of
overall GCs (Ul, falls, VI, HI, polypharmacy and constipation) was significantly higher among elderly diabetics than

non-diabetics. Participants with DM had significantly poorer quality of life than those without.
Conclusion: DM was associated with increased risk for GCs and lower quality of life.
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Background

Diabetes is a common chronic health problem with a  Mobilisation (CAPMAS); The percent of older people
steadily increasing prevalence over the past few  “defined as 60 years of age and over” was 4.4% in
decades. About 422 million people worldwide have 1976, 5.75% in 1996, rising to 6.27% in 2006. The last
diabetes, that’s one person in every 11 is affected, the  Egyptian census in 2018 stated that the number of older
majority are living in low and middle income countries.  persons reached 6.410 million, which represents 6.7%
There are an estimated 1.6 million deaths directly of total population. The percentage of seniors is going
caused by diabetes each year. In 2012 another 2.2  to increase by 2031, reaching 11.5%, as forecasted by
million deaths were attributed to higher-than-optimal The CAPMAS. [4]

levels of blood glucose. [1] As the ageing of the populations continue to rise, the
Egypt is the 9" in order of countries with the largest  greatest relative risk of diabetes is estimated to occur in
numbers of adults with diabetes (8.9 million), and it is  the older population. In 2019, the number of people
projected to reach 16.9 million people with diabetes by  over 65 years of age with diabetes was 111 million.
2045. [2] One in five adults in this age group is estimated to have
Diabetes mellitus (DM), is a syndrome affecting the  diabetes. It is projected that the number of people over
metabolism and vasculature of the body. In addition 65 with diabetes will further increase to 195 million by
to  hyperglycemia, micro- and macro-vascular 2030 and it will reach 276 million by 2045. [2]
complications are major characteristics of the disease, In addition to the classical complications associated
including retinopathy, nephropathy and neuropathy. with diabetes like atherosclerotic and microvascular
These all increase morbidity and mortality among  diseases, geriatric syndromes occur in higher
elderly [3] proportions  in elderly individuals with diabetes,
In Egypt according to the Central Agency for Public leading to functional impairment and more complex
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health status. [5] The anticipated rise of diabetes
among ageing societies in the next years, will bring
major public health and economic challenges, thus our
study aimed to focus on the impact of diabetes on major
geriatrics conditions and quality of life in elderly
population.
Study type:
A cross sectional study was conducted to find out
relationship between diabetes and common geriatric
conditions and quality of life among community
dwelling elderly.
Study population
The study sample comprised 244 participants aged sixty
years and above recruited from outpatient clinic of
Geriatrics and Gerontology Department in Ain Shams
University hospital.
Subjects allocated into two groups:
Group 1: those with diabetes mellitus.

e Group 2: those without diabetes mellitus
Methods:
Prior to participation a consent was taken from
subjects. The data regarding demographic details,
medical history, diagnosis and status of DM,
medication history, and common geriatrics conditions
(GCs) were obtained.
The presence of diabetes was assessed by asking
subjects whether a physician diagnosed them with
diabetes, if they were receiving any antidiabetic
medications and it was confirmed by verifying medicak
records.
If the subject had diabetes, enquiry was made on the
duration of the disease and medications with which the>
subject was treated at the time of hospital presentation
and level of diabetes control according to HbAlc
levels.
All patients irrespective of diabetes status were>
interviewed to assess the presence or absence of any of
the GCs including functional impairment, visual and~
hearing impairment, constipation, urinary incontinence,
falls and polypharmacy. >

Clinical interview:

Assessment of function using activity of daily
living (ADL) and instrumental activity of daily
living (IADL):

» The Katz Activities of Daily Living (ADL)
scale was developed to measure functional
status in the elderly and in those with chronic
disease (Katz et al., 1963). The observer
determines the level of independence on a
three-point scale ranging from independent to
dependent in each of the following six
activities: bathing, dressing, toileting,
transferring, continence, and feeding. Also
scoring system used during testing scores
ranging from 0-6 with O scores the worse
functional state. [6]

Instrumental  Activities of Daily Living
(IADL) scale evaluates skills necessary to live
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independently, including using the telephone,
food preparation, housekeeping,
transportation, laundry, handling finances, and
taking medications. Also scoring system used
during testing scores ranging from 0-8 for
women. with O scores indicate the worse
functional state (low function, dependent). [7]
Assessment of health-related quality of life
(HRQoL) using the short form 12 (SF-12) health
survey. The SF-12 measures eight health aspects,
namely physical functioning, role limitations due
to physical health problems, bodily pain, general
health, vitality (energy/fatigue), social functioning,
role limitations due to emotional problems, and

mental health  (psychological distress and
psychological well-being). Two subscales are
derived from the SF-12: Physical Component

Summary (PCS) and Mental Component Summary
(MCS). [8] According to The Utah Health Status
Survey 2001, in the general population, the mean
for each summary scale is 50 points with an SD of
10 points. Higher scores indicate a better HRQoL.
[9]
Polypharmacy: In addition to reviewing the medical
charts for medication information, participants were
advised to bring all their medications for examination.
Polypharmacy was defined as the current use of five or
more prescription and over-the-counter medications.
A fall was recorded as any self-reported unintentional
fall to the ground or a lower level, regardless of injury,
during the past 12 months.
Urinary incontinence (Ul) involved one or more
incidence of self-reported unintentional urine leakage
during the past 12 months including urge,
frequency, incontinence.
Hearing impairment (HI) was defined as self-reported
poor hearing or using hearing aids.
Visual impairment (VI) was defined as self-reported
poor eyesight or using corrective lenses.
Body mass index (BMI) was calculated for each
patient. Low BMI (<18 kg/m2) and obesity (>30
kg/m2) were calculated from measured height and
weight.

Results

A total of 244 patients were enrolled in the study
recruited from geriatrics outpatient clinic. The
prevalence of diabetes was 33.6% among the study
population. The mean (SD) age of patients was found to
be 68.9(6.9) years, which did not differ significantly
between diabetics and nondiabetics. Table 1 represent
the demographic details of patients by diabetes status.
Prevalence of hypertension was significantly higher in
elderly diabetics. Although comorbidities such as CVD
and CKD prevalence was higher but not of statistical
significance. There were no statistical difference
between both groups as regard BMI, smoking, level of
education and occupation.
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Table (1): Description of Socio—demographic characteristics and comorbidities of the studied sample:

Variables Diabetic Non diabetic P-value
(n=82) (n=162)
Age, Mean (SD) 68.91+6.916 68.26+7 0.489
BMI, Mean (SD)
30.96+6 30.51+6.58 0.604
Marital status, n (%)
Single 0 2(1.2) 0.069
Married 45(54.9) 103(63.6)
Widow 24(29.3) 47(29)
Divorced 13(15.9) 10(6.2)
Gender (male), n (%) 35(42.7%) 70(43.2%) 0.937
Educational level, n (%)
Iliterate 29(35.4) 69(42.6) 0.368
Read and Write 18(22) 29(17.9)
Primary 12(14.6) 13(8)
High School 6(7.3) 18(11.1)
Higher education 17(20.7) 33(20.4)
Smoking habit, n (%)
No 58(70.7) 108(66.7) 0.185
Past 10(12.2) 12(7.4)
Yes 14(17.1) 42(25.9)
Comorbidities, n (%)
Hypertension 46(56.1) 65(40.1) 0.018
CVvD 22(26.8) 30(18.5) 0.134
BA 8(9.8) 10(6.2) 0.312
CLD 9(11) 11(6.8) 0.260
CKD 6(7.3) 4(2.5) 0.071
Chronic bronchitis 4(14.8) 8(14.8) 1
Knee osteoarthritis 57(69.5) 94(58) 0.081
Obesity, n (%)
Underweight 0 1(0.6) 0.905
Normal 14(17.1) 26(16)
Overweight 25(30.5) 51(31.5)
Obese 43(52.4) 84(51.9)

BMI: body mass index, CVD: cardiovascular disease, BA: bronchial asthma, CKD: chronic kidney disease.

Table (2): Comparison between the diabetic and non diabetic as regard GCs, quality of life domains and
functional status:

Variables Diabetic (n=82) Non diabetic (n=162) P-value
GCs, n (%)
Visual impairment 45(54.9) 58(35.8) 0.004
Hearing impairment 27(32.90) 21(13) <0.001
Incontinence 19(23.2) 4(2.5) <0.001
Constipation 21(25.6) 23(14.2) 0.029
Falls 23(28.4) 10(6.2) 0.000
Poly pharmacy 39(47.6) 25(15.4) <0.001
QoL, Mean (SD)
PHS 35.21+22.96 46.31+23.57 0.001
MHS 48.94+24.25 58.19+23.50 0.005
ADL 5.17+1.40 5.15+1.54 0.94
IADL 4.49+2.014 4.96+2.38 0.128

GCs: geriatric conditions, QoL : quality of life, PHS: physical health status, MHS: mental health status, ADL: activities of daily living, IADL:
instrumental activities of daily living
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Table (3): Comparison between the controlled and uncontrolled diabetic patients as regard co—morbidities, geriatric
conditions, quality of life domains and functional status

Variables Controlled diabetic (n=27) Non controlled diabetic (n=54) P-value

GCs, n (%)

Visual impairment 7(25.9) 38(70.4) <0.001

Hearing impairment 7(25.9) 20(37) 0.317

Incontinence 3(11.1) 16(29.6) 0.064

Constipation 5(18.5) 16(29.6) 0.282

Falls 4(15.4) 19(35.2) 0.067
Comorbodoties, n (%)

CVvD 3(11.1) 19(35.2) 0.022

BA 3(11.2) 5(9.3) 0.792

CLD 2(7.4) 7(13)

CKD 0(0) 6(11.1) 0.072

Chronic bronchitis 4(14.8) 8(14.8) 1
QoL, Mean (SD)

PHS 39.87+25.83 32.95+21.49 0.206

MHS 49.06+19.86 48.76+26.54 0.955

ADL 5.26+1.43 5.13+1.42 0.700

IADL 4.52+2.064 4.50+2.016 0.969

GCs: geriatric conditions, QoL: quality of life, PHS: physical health status, MHS: mental health status, ADL:
activities of daily living, IADL: instrumental activities of daily living

Table (4): Odds ratio for common GC among diabetics:

GCs Odds ratio 95 % ClI P value
Visual impairment 2.1808 1.2700 to 3.7449 0.0047
Hearing impairment 3.2961 1.7210 to 6.3129 0.0003
Incontinence 11.9127 3.8982 to 36.4044 <0.0001
Constipation 2.0805 1.0713 to 4.0406 0.0305
Falls 6.0276 2.7038 to 13.4372 < 0.0001
Polypharmacy 4.9702 2.7062 10 9.1282 < 0.0001

GCs: geriatric conditions

As regard common geriatric conditions among studied  Table 4 clarifies that the probability of occurrence of
sample table 2 shows the prevalence of urinary all studied geriatric conditions is higher among diabetic
incontinence, visual impairment, hearing impairment, than non-diabetic patients with different odds ratios.
constipation, falls and polypharmacy were found to be  Denoting that DM is a risk factor for these geriatric
significantly higher among diabetics. disorders.

As shown in table 2 both mental and physical aspects  Discussion:

of quality of life were significantly affected among We observed that diabetic individuals had a higher
diabetics than non-diabetics, while functional status risk of being affected with hypertension. Similar
assessed by ADL and IADL showed no significant findings were observed in a study conducted among
difference between both groups. elderly diabetic patients in India. [10]

Table 3 depicts risk of diabetes control on In our study, we observed that diabetes in the elderly
comorbidities and common geriatric conditions and it  leads to increased risk for the occurrence of common
was found that non-controlled diabetes was associated  geriatrics conditions. Cross-sectional study of elderly
with significant increased risk for VI and CVD. While patients in Taiwan also suggested that there is a higher
level of control was not associated with increased risk  incidence of geriatrics conditions in the diabetic
of affected quality of life aspects either mental or population. [3]

physical domains as well as functional status as shown  For individual geriatrics conditions, we observed that
in table 3. diabetes increases the risk of urinary incontinence.
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Many studies have found significant association
between diabetes and Ul in elderly diabetic. Prevalence
of Ul among adult patients with diabetes was higher
and Long duration of Diabetes and poor glycemic
control could possibly increase the risk of Ul among
diabetic patients. [10] In one study, Ul was not
significantly associated with geriatric population who
had diabetes[11] The most probable explanation for
this different results is that the definition of Ul varied
among different studies.

Diabetes was observed to increase the risk of VI in the
geriatric population. A population-based study carried
out in Northeast China suggested that a high prevalence
of VI was more pronounced in older adults. [12]

Also our study found that uncontrolled diabetes status
was associated with increased risk of visual
impairment. An Indian study found that uncontrolled
blood sugar levels are known to adversely impact
incidence of visual impairment and diabetes sight-
threatening complications. [13]

Our study showed significant association of diabetes
with the occurrence of falls. A study in Malaysia
suggested an 18.8% prevalence of diabetes associated
falls among the elderly. [14] Persons with type 2
diabetes are at increased risk of falling compared to
similar aged healthy adults. A combination of diabetes
and age (>65 years) increases the risk of falling 17-
fold. [15]

Diabetes-related falls could possibly be related to
neuropathy, retinopathy, poor glycemic control,
polypharmacy, visual or vestibular problems, cognitive
impairment, proprioceptive changes and pain. [16]

In our study, it was observed that elderly diabetic have
a significant risk of developing hearing impairment. A
population-based study suggested that HI was more
prevalent among the diabetic elderly, type 2 diabetes
was associated with a modestly higher risk of moderate
or worse hearing loss. Furthermore, the longer the
duration of diabetes is associated with higher risk of
moderate or worse hearing loss. [17]

In contrary to our observations, an Indian study found
no significant risk of hearing impairment in diabetics
elderly patients. [9]

Diabetic neuropathic factors may explain the
underlying mechanism of the association between
diabetes and hearing loss. [18]

Diabetes was observed to have significant association
with the higher rates of polypharmacy in our study. A
cross-sectional retrospective observational study of
adults with diabetes found Polypharmacy is common
among patients with diabetes, with an even higher rate
in older adults patients. [19]

Polypharmacy increases the risk of adverse drug events,
and has been reported to be significantly correlated
with increased rates of other geriatric syndromes,
hospitalization, mortality and lower QOL. [20]

Our study did not report any significance association
between diabetes and functional decline. Against our
results a study aimed to investigate the pattern of
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functional loss among older American adults, the
increased incidence of functional disability is
significantly associated with the ‘big four’ non-
communicable diseases (CVD, cancers, chronic
respiratory diseases and diabetes). These four
conditions are the leading causes of disability and death
in the United States. [21]

As regard quality of life, our study observed a highly
significant decline in Qol among elderly. This decline
was noticed in both mental and physical aspects of Qol.
In a community-based health survey of older Chinese
adults, they found that diabetes has a detrimental effect
on the HRQOL among older adults as it leads to a
higher probability of suffering problems in mobility,
pain/discomfort, and anxiety/depression. [22]

As mentioned before the rate of developing geriatric
conditions has been found to be significantly higher in
older adults with diabetes. A cross sectional Chinese
study provided evidence that for older adults with
diabetes, a greater number of GS was associated with
lower physical, psychological, social and
environmental QOL. [23]

A retrospective study in the USA investigated
Geriatrics syndromes (GS) and found that having any
GS was associated with lower physical QOL. [5]

In addition, a Japanese study investigated the five GS
including cognitive impairments, falls, urinary
incontinence, underweight and depressive symptoms,
and found cognitive impairments and falls to be
significant contributors to physical QOL. [24]

These findings highlighted the importance of the
prevention and management of GS among elderly
diabetic population.

Our study faced certain limitations. Being a single site
cross-sectional study and deficiency of some laboratory
data, causal relation between diabetes and other
geriatric conditions could not be verified

Conclusion:

As the population ages, the number of older adults with
diabetes mellitus will continue to rise. The burden of
diabetes on older adults is significant and compounded
by common geriatric conditions such as falls, urinary
incontinence, polypharmacy, functional disability,
visual and hearing impairment and affected health
related quality of life (QoL).
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