
World Applied Sciences Journal 17 (8): 1020-1025, 2012
ISSN 1818-4952
© IDOSI Publications, 2012

Corresponding Author: Saada M. Al-Orf, Department of Health Community Sciences, 
Applied Medical Sciences College, King Saud University, Riyadh, Kingdom of Saudi Arabia.

1020

The Prevalence of Diabetes mellitus in Elderly Females
Living in Riyadh Social Welfare Home

Saada M Al-Orf

Department of Health Community Sciences, 
Applied Medical Sciences College, King Saud University, Riyadh, Kingdom of Saudi Arabia

Abstract: The Riyadh Social Welfare Home (SWH) for the elderly females, who are over sixty years of age, is
one of the services that is provided by the Ministry of Social Affairs in the Kingdom. All services that are
offered i.e. residency, food and health care are free of charge. The percentage of elderly population in the Arab
counties as a whole is estimated to be about 5.6% of the total population, while in Saudi Arabia it is about 4.9%
and is expected that this percentage will reach 21.3% of the total population by the year 2050. It is recognized
that age-related physiological changes may pre dispose to protein-energy malnutrition, increased morbidity
rates. Hence more diabetes mellitus, cardiovascular diseases and their associated complications are expected
in the elderly than in the younger age group. The objective of this study is to investigate the prevalence of
diabetes mellitus among this group and to assess their nutritional status and if they are of poor health, to
provide nutritional support and medical care, in order to prevent or minimize diabetes complications. A total of
31 elderly females who were residents of the Riyadh Social Welfare Home were included in this study.
Anthropometric Measurements: Height, weight, mid arm circumference, triceps skin fold thickness, mid upper
arm muscle circumference was measured. Biochemical Analysis: Fasting Blood Glucose, Hb, Serum triglycerides,
total cholesterol, HDL, LDL, albumin were measured. Results showed that, about 29% of the residents were
diabetics, 16% were malnourished, 25.8% were overweight and 12.7% were obese. 32% were anemic and the
diabetics showed significantly higher serum triglycerides, fasting blood sugar and total cholesterol than the
non diabetics respectively. In conclusion, malnutrition among the Social Welfare Home residents is high and
diabetes mellitus is highly prevalent. So supported strategies are needed to prevent and control its
complication.
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INTRODUCTION every five Americans over 65 in 2030[2] and in the UK by

The Riyadh Social Welfare Home (SWH) for the and over [3].
Elderly is one of the services that is provided by the However, the speed at which less-developed nations
Ministry of Social Affairs in the Kingdom of Saudi Arabia. are aging is much more than in industrialized  countries.
These services are provided for the people who are in By 2030, nearly 75% of population aged 60 and above will
need and include residency, food and health care. be living in less-developed countries [4].

The residents are a mixture of elderly Saudi females The percentage of elderly population in the Arab
over 60 years; some of them are suffering from different countries as a whole is estimated to be 5.6% of the total
diseases (mainly, schizophrenia and epileptic cases). population[5], while in Saudi Arabia it is about 4.9% of the

The population of the elderly subjects is expected to population. However, it is expected to reach up to 21.3%
increase worldwide considerably [1]. In Japan, it was of the total population by the year 2050 [6].
estimated that by the year 2020, the percentage of It is recognized that age-related physiological
population over 65 years will increase to be nearly 25%, changes may predispose to protein-energy malnutrition
while in the United States of America there will be one in and increased morbidity rates, hence more of diabetes

2033, about 23 per cent of the population will be aged 65
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mellitus, cardiovascular diseases and their associated the study. These included weight, height, mid-upper arm
complications are expected in the elderly than in younger circumference (MAC) and triceps skin fold thickness
age groups [7-9]. (TSF).

In Szczecin, a city in North-West part of Poland 74% Measurements   of    weight    were     recorded    to
of all diabetic subjects are over 60 years of age [10]. the nearest 0.1 kg with light clothes  and  without  shoes

Elderly females are more vulnerable to major chronic and height to  the  nearest 0.1 cm, also without shoes
diseases, as women generally live an average of seven using a balance-beam scale and a stadiometer,
years longer than men. Thus, elderly women with diabetes respectively.
outnumbered elderly men. In United States it has been For women with spinal abnormalities and those who
reported that diabetes is one of the leading underlying could not stand, knee height in cm was taken instead
causes of death among elderly American women. using  a   flexible,   non-stretchable   measuring  tape.
Approximately 32 percent of the American Indian women Knee height  was  used  to  estimate  the  height  using
over the age of 65 years have diabetes. Also, the rates of the following equation. Stature for elderly women =
coronary heart disease were found to be three to seven [(1.83*knee hight-0.24*age)+84.88 ][17].
times higher among women with diabetes than women Body mass index (BMI); was calculated for each
without diabetes. Most elderly women have type 2 subject. It was calculated by dividing the weight in
diabetes [11] and they are at particularly high risk of kilograms by the square of the height in meters (kg/m2).
diabetic complications such as heart disease, vascular BMI was classified into underweight (<18.5kg/m2), normal
disease, visual problems, oral complications, diabetic foot weight (18.5-24.9 kg/m2), overweight (25-29.9 kg/m2) and
infections, hyperglycemia or hypoglycemia and kidney obese (  30 kg/m2) [18].
disease[12-14]. Mid-upper arm circumference (MAC) was measured

In addition to being a female with limited privacy for by a flexible non stretchable tape  on  the  front  of the
the elderly, is among the many factors that are associated left-upper   arm   (non   dominant-hand)   by  measuring
significantly with more depressive symptoms which affect the  halfway  distance  between  the  inferior  aspect of
39 per cent of Saudi elderly [15]. The death rate for the  acromion and the olecranon to the nearest 0.1 cm .
diabetes increases with age [11]. The triceps skin fold thickness (TSF) was measured by

It has been reported that DM is prevalent in nursing calibrated  Harpenden  Skin  fold calipers to the nearest
home residents as much as one in four nursing home 0.2 mm.
residents having DM [16]. The mean of a three measurements of MAC and TSF

The objective of this study is to investigate the were recorded.
prevalence of diabetes mellitus among elderly females The mid-upper arm muscle circumference (MAMC)
living in the Riyadh nursing home and to assess their was calculated for each subject to screen muscle wasting.
nutritional status for more provision of medical and MAMC was determined using the following equation:
nutritional care for those who need it in order to prevent
and minimize diabetes -related complications. MAMC (cm) = MAC (cm) – [0.314 × TSFT (mm)] [19].

Exclusion Criteria: Subjects who were less than 60 years The Biochemical Analysis: Blood samples were drawn
of age were excluded from the study. The study was after overnight fasting by trained nurse in hepernized tube
approved by the Nursing Home ethics committee. for hemoglobin analysis and non-hepernized one for other

MATERIAL AND METHODS kept at -80 C till analysis.

Site of the Study: The present study was a cross Central Laboratory and Blood Bank, Ministry of Health
–sectional study which included 31 elderly females living (Riyadh). These analyses included fasting serum glucose,
in the Riyadh nursing home whose anthropometric, triglycerides, total cholesterol, high density lipoproteins
hematological and biochemical were assessed. (HDL_C), low density lipoproteins (LDL_C), albumin and,

Anthropometric Measurements: The anthropometric analyzer (Hitachi 917, Roche modular).
measurements were performed using standard methods The number of  medications  given  every  day (< 3,
with intra differences assessed prior to the beginning of or = 3) were recorded for each subject.

biochemical analysis where the serum was separated and

The biochemical analysis was performed at the

haemoglobin(Hb). They were measured using automatic



World Appl. Sci. J., 17 (8): 1020-1025, 2012

1022

Statistical Analyses: Statistical analyses for data were
performed by one-way ANOVA and expressed as mean ±
standard error of the mean (SEM) using Statistical
Package for Social and Science (SPSS) software, (version
15.0 ).When comparing the mean values between diabetic
and non diabetics residents, the independent t- test was
used as the data were normally distributed and P- value of

 0.05 is considered as statistically significant.

RESULTS

The age of the 31 elderly females ranged between 62
-94 years, with a mean of 75.42. ± 1.61. Nine (29.03%) of
the subjects were diabetics, all of which were of Type 2
DM, though six of them were on combination of insulin
and metformin.

The mean age of the diabetics was more than non
diabetics by about five years difference (79.00±2.27 vs.
73.95± 2.01) as shown in Table 1.

The diabetics elderly were on more medications than
non diabetic and the difference between them was
statistically significant (P=0.002). 67.67% of the diabetics
were on more than 3 drugs and 33.33% were on 3 drugs,
while the non diabetics mean number of medications was
3.32 ±0.49 and only 27.28% of them were on more than 3
drugs and 50% were on less than 3 drugs; and 22.72%
were on 3 medications.

The results of anthropometric measurements are
shown in Table 2. It shows that there was only 16.1% of
the total elderly females could be considered
malnourished; while less than half of them were of normal
BMI and more than one third were overweight or obese
(38.75%).

The mean BMI of the total subjects was 24.53 kg/m2,
however the mean BMI of diabetic subjects was
significantly greater ( 29.51kg/ m2) than that of non
diabetics (22.49 kg/m2) (P=0.014) indicating presence of
obesity among the diabetics (Table 3).

The subjects in diabetic group had higher MAC and
SFT values as compared with the non diabetic ones ,
although the difference was statistically significant only
for SFT . There was no significant difference in the
calculated MAMC values between the two groups,
indicating that although the diabetics were obese but the
distribution of fat could be in other parts of the body
which were not assessed.

Using the World Health Organization (WHO) criteria
for definition of anaemia (< 12 g/l for females), the
prevalence of anaemia in the present study is 32.23%
amongst the residents.

Table 1: The percentage of diabetic and non diabetic elderly females and
mean number of prescribed medications

Mean Number
N % Age (yr) of medications±SEM

normal 22 70.97 73.95±2.01 3.32 ±0.49
Diabetic 9 29.03 79.00± 2.27 6.89±**1.17
P Value NS 0.002

Total 31 100

Table 2: Mean body mass index for total elderly females 

BMI Frequency Ercent (%)

under wt <18.5 5 16.1
normal 18.5-24.9 14 45.2
overwt25-29.9 8 25.8
obese >30 4 12.9

Total 31 100.0

Table 3: Mean anthropometric measurements of diabetic and non diabetic
elderly.

Diabetic Non Diabetic P -value

Wt(kg) 65.00±7.72 49.49±3.02 0.030
Ht (cm) 147.67±3.045 147.55±1.93 0.973
BMI(Kg/m2) 29.51±3.24 22.491.11 0.014
SFT(mm) 20.72±3.28 13.47±1.67 0.038
MAC(cm) 28.67±2.37 25.84±1.19 0.245
MAMC(cm) 22.16±2.25 21.61±0.95 0.790

Data are expressed as Means± SEM

Table 4: Mean biochemical measurements of diabetic and non diabetic
elderly females.

Reference Diabetic Non
Parameter Range Elderly Diabetic Elderly P -value

FBG 3.4-6.4 8.5±0.31 4.00±0.14 .0001
Hg 12-14 12.97±0.31 12.29±0.30 0.191
T-CHOL 3.2-6.2 6.00±0.45 4.94±0.23 0.029
TG 0.4-2.0 1.50±0.13 1.18±0.09 0.05
HDL 0.96-2.38 1.54±0.13 1.47±0.11 0.716
LDL 2.28-5.21 3.43±0.30 2.93±0.17 0.129
Alb 35-50 35.67±1.43 35.52±0.94 0.932

Data are expressed as Means± SEM.

The mean serum albumin level for the subjects was
near the lower boarder values (35.67 vs. 35.52  g/ L)
(Table 4). About one third of all subjects (32.25 %) had
albumin level  30 and 6.45 % had albumin value less than
[30], indicating protein energy malnutrition among this
last group.

Table  4   shows   that   the   mean   hematological
value was within the normal range.The subjects in the
diabetic  group  showed  higher  non  significant
differences  in  LDL  level  than   the  non  diabetic  group.



World Appl. Sci. J., 17 (8): 1020-1025, 2012

1023

The  diabetics  had significantly higher serum CONCLUSIONS
triglycerides values than non diabetic o nes (P
<0.05),fasting blood glucose (P<0.0001) and total
cholesterol (P<0.029) respectively.

DISCUSSION

The total number of elderly in Riyadh Social Welfare
Home is only [31] although inhabitants in Riyadh city are
about 5.455, 363 [20].

However, they make up about 11.32% of total
subjects living in the social welfare homes in the Kingdom
of Saudi Arabia. The total number of elderly in all social
welfare homes in the KSA is 680 of these274 are females
and 406 males (0.07% of the total population) [37]. This is
due to that family care giving for elderly is a fundamental
obligation in Saudi society. Parents' care giving is part of
the Islamic beliefs as well as part of Saudi culture and
most of other Arab countries [21].

The mean weight of Diabetic subjects was heavier
than that of non diabetics living in the nursing home,
which is in agreement with other reported studies [22-23].

The percentage of subjects in the present study
having low albumin values is more than reported for Saudi
male elderly [24-26] and is within the percentage (30-50%)
that has been reported for other nursing-home residents
[22, 23].

In the present study, when BMI was used as an
indicator of malnutrition, 30% of the residents are
considered having malnutrition (underweight or obese),
higher than what was found in the Riyadh male nursing
home, (24.4%) [24] and more than Mooradian et al. [22]
findings, who reported a percentage of 21 among nursing
home diabetic residents. However, the mean age of their
subjects was 81( +/- 1.6) years more than the subjects in
the present study. The reported percentages for several
other elderly studies showed that up to 62% of
hospitalized elderly patients and up to 85% of nursing
homes residents were malnourished [27-31].

Our results showed that about 6.45% had lower
serum albumin than the normal males as reported by
several previous studies .Low serum albumin
concentrations is considered to be an important marker of
malnutrition  and may lead to some metabolic
complications [32-34].

The prevalence of anaemia in the present study is
32.23% amongst the elderly residents, which is in
agreement with what has been reported to be in the range
of 8% to 44% in other studies [35-36].

Diabetes mellitus is a frequent syndrome in the
elderly living in Riyadh Social Welfare Home and it was
significantly higher with increasing age and weight, which
requires more attention to implement urgent, well planned
strategy to prevent and control its complications.
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