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Abstract: Background: Foot health problems are common in the elderly due to pathological changes in their feet. The aim of
this study was to identify diabetic foot risk factors among the elderly at Zagazig City Subjects and methods,; Analytic cross
sectional study design was utilized. The study was conducted at Zagazig health insurance clinic for the elderly diabetic patients
with purposive sample composed of (280) of the elderly diabetic patients. 7ools, tool I, Interview questionnaire sheet
composed of four parts (socio demographic characteristics, medical past &present history of diabetes, assessing patient foot
care practice and assessment of risk factors of diabetic foot) and tool II, physical assessment of diabetic foot condition. Results
it revealed that approximately one-half of the patients were 60-65 years old, only more than the third of studied patients had
adequate foot care practice; the foot inspection revealed that the majority of them had abnormal foot and statistically
significant relations between patients practice and their level of education, job type and income. The foot inspection revealed
that the patients had no infection, no ulcer and no low blood flow had a higher percentage of normal examination. Conclusion
The study found several factors associated with higher incidence of diabetic foot among the elderly diabetic patients including:
low educational level, longer duration of diabetes, smoker, lack of foot care and poor footwear. Recommendations: Educate
diabetic patients, about diabetic foot care practice through educational program to reduce the risk of complications.
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condition is more frequent in older patients (Lauterbach et
al., 2013). The risk factors that increase the risk of diabetic
foot include inappropriate footwear, damage of peripheral
nerves, poor circulation, trauma, and smoking (Groner,
2010; Mendes and Neves, 2012).

Proper foot self-care practice is crucial for long-term
survival and wellbeing of diabetic patients (Rocha et al.,
2009). Treating existing foot issues, routinely taking care of
one’s feet, visiting a podiatrist annually to make foot
assessments is also important (Rajna and Alison 2006).
Hence, multidisciplinary interventions to increase patients’
knowledge about foot care, podiatry, and therapeutic shoes,
can improve the condition of the feet and help to reduce ulcer
and amputation rates (Louise and Russell, 2009). The goal of
Gerontology nursing is crucial here to promote optimal
health for older persons, and maximize independence by

feet, difficulties involved in taking care of their extremities ~ identifying the strengths of the older person and enhancing or

(Barr et al, 2007). The prevalence of diabetic foot maintaining these strengths  (National Institute of
ulceration in the diabetic population is 4-10%; the Neurological Disorders and Stroke [NINDS], 2011). They

can educate patients to carry out simple rules to prevent foot

1. Introduction

Worldwide, people aged 65 years or more are estimated to
represent around 30% of the population in the next 20 years
(Kangas et al, 2011). In Egypt, the number of elderly
persons reached 5.8 million in 2011, representing 7.3% of
total population (Central Agency for public Mobilization and
Statistics [CAMAS], 2011). Aging is associated with a wide
range of physiological changes that increase the
susceptibility to a number of diseases, including diabetes
(Lopez-Otin et al., 2013).

One important complication of DM is the foot problems,
which constitute a leading cause of hospital admission,
amputation and mortality in diabetic patients (Desalu et al.,
2011; Moxey et al., 2011). Foot health problems are
common in the elderly due to pathological changes in their
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ulcers or recurrence, such as checking the shoes before
wearing, keeping feet clean and continuing care of the skin
and nails (Peterman, 2010).

Hence, diabetic foot constitutes a major health problem with
negative impacts on the patient, family members, and the
community. Patients with diabetes need an annual foot screening
to enable nurses to establish baseline data, which help in
tracking high-risk patients, reduce modifiable risk factors, and
plan patient frequency of follow-up. This would lead to decrease
cost of care and improve the quality of care provided.

1.1. Significance of the Study

Diabetic foot constitutes a major health problem with
serious consequences. It may have negative impacts on the
patient, family members, and the community in large.
Patients with diabetes need an annual foot screening to
enable the nurse to establish baseline data which help her to
track high risk patients, reduce modifiable risk factors, and
plan patient frequency of follow-up. Specialist referral and
screening may aid in identification of new undiagnosed foot
problems, and there is a need for focal point that would be
the base for regular treatment, as well as prevention by early
detection of diabetic foot problem. This leads to decrease
cost of care and improve the quality of care provided by
hospital team.

1.2. Aim of the Study

The aim of this study was to identify diabetic foot risk
factors and foot care practices among the elderly at Zagazig
City.

2. Subjects and Methods

Research design and setting: This analytic cross-sectional
was conducted at the health insurance comprehensive clinic
for elderly diabetic patients at Zagazig city.

Subjects: Any elderly patient attending the study setting
during the study period was eligible if aged 60 to 80 years,
diagnosed as diabetic patient, fully dependent, and able to
participate. The sample size was calculated using the
software program Epi-Info version 6.04 to estimate any risk
factor of diabetic foot with 20% prevalence or higher at
95%level of confidence and with a 4% absolute precision.
The required sample size was 280 after taking into account a
non-response rate of about 10%. The participants were
recruited consecutively according to set criteria.

2.1. Tools for Data Collection

The data collection tools included an interview
questionnaire sheet and a physical examination checklist. The
interview questionnaire covered the participant’s socio-
demographic characteristics, medical history, and risk factors
of diabetic foot such as lack of sensation, smoking and foot
infection. The last part was intended to assess the patient’s
practice of foot care, based on Chellan et al (2012). 1t
consists of 10 questions such as inspecting feet daily, cutting
nails carefully, washing feet daily, etc. The answer to every
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question was “yes," "sometimes," or "no," scored 2, 1, and
zero respectively. The points were summed-up and converted
into a percent score. A patient getting 60% or more of the
total score was considered as having adequate practice of
foot care.

The physical examination checklist was developed by the
National Foot Care Project [NFCP], (2003) for assessing
basic foot condition. It consists of five main items covering
neuropathy symptoms, inspection of foot, checking foot
pulses, examining foot sensation, and assessment of
footwear. Each item is checked as “present" or "absent,"
scored 1 and zero respectively. The points were summed-up
and converted into a percent score so that a higher score
indicates a higher number of abnormal findings. A patient
getting 60% or more of the total score was considered as
having abnormal physical assessment, and normal if less
than 60%.

The validity of the tools was assessed by seven experts
from Community Health Nursing and Geriatric Nursing, in
addition to medical staff who reviewed the tools content for
clarity, relevance, comprehensiveness, and understandability.
The reliability of the scale of foot care practice was assessed
in a pilot study; it showed good reliability with Cronbach
alpha coefficient 0.76.

2.2. Fieldwork

Upon obtaining official approvals through appropriate
channels, the researchers visited the outpatient clinics in the
study settings. They met with the elderly patients and recruited
those who fulfilled the eligibility criteria. Those who agreed to
participate were interviewed and were subject to physical
assessment. The fieldwork extended from March to June 2014.

2.3. Ethical Considerations

The study protocol was approved by the research and
ethics committee at the Faculty of Nursing, Zagazig
University. The aim of the study was explained to the
subjects. Their verbal consent to participate in the study was
obtained after informing them about their right to refuse or
withdraw at any time. The confidentiality of any obtained
information was insured and the data were used only for
research purpose. The study procedures could not lead to any
actual or potential harmful effects on participants.

2.4. Statistical Analysis

Data entry and statistical analysis were done using SPSS
18.0 statistical software package. Cronbach alpha coefficient
was calculated to assess the reliability of the used scale.
Spearman rank correlation was used for assessment of the
inter-relationships among quantitative variables and ranked
ones. In order to identify the independent predictors of the
scores of practice and physical assessment multiple linear
regression analysis was used after testing normality, and
homoscedasticity, and analysis of variance for the full
regression models was done. Statistical significance was
considered at p-value <0.05.
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3. Results

Table 1 illustrates that approximately one-half of the
patients were 60-65 years old (49.6%), with slightly more
males (55%). More than two-thirds were married (70.7%)
and from rural areas (72.9%). As regards their education,
almost one-third of them were illiterate (31.1%), and an
additional 22.5% were just able to read and write. The
majority of the patients was not working (74.3%). The table
also demonstrates that the majority were living in a crowding
index of <2 (75%), with their families (86.4%), and had their
own source of income (87.1%), which was sufficient
(62.5%), and 62.5% had their treatment fees paid by the
government. Approximately one-fourth of the patients in the
study sample were smoking (24.6%).

Table 1. Socio-demographic characteristics of patients in the study sample
m=280).

patients depended on diet and 3.6% on exercise. Less than
two thirds of the patients knew their medications (60.7%),
but only 15% were having a DM ID card. The majority of
patients had DM complications (88.9%). Almost all patients
had previous attacks of hyperglycemia (95.4%), while 39.3%
had previous hypoglycemia.

Table 2. Characteristics of diabetes disease among patients in the study
sample (n=280).

Socio-demographic characteristics Frequency Percent
Age:

60-65 139 49.6
66-70 96 343
71-80 45 16.1
Gender:

Male 154 55.0
Female 126 45.0
Marital status:

Married 198 70.7
Divorced/widow 82 29.3
Residence:

Rural 204 72.9
Urban 76 27.1
Education:

Illiterate/ 87 31.1
Read/write 63 22.5
Basic/ Intermediate 62 22.1
Higher 68 243
Job:

Clerical 16 5.7
Manual 56 20.0
Retired/not working 208 74.3
Crowding index:

<2 210 75.0
2+ 70 25.0
Live:

With family 242 86.4
Alone 38 13.6
Income source:

Own 244 87.1
Aid 36 12.9
Income:

Insufficient 60 21.4
Sufficient 175 62.5
Saving 45 16.1
Treatment fees by government:

No 105 37.5
Yes 175 62.5
Smoking 69 24.6

Characteristics of diabetes disease Frequency Percent
Duration of diabetes (years):

<5 36 12.9
5- 62 22.1
10- 77 27.5
15+ 105 37.5
Symptoms: @

Polyuria 199 71.1
Thirst 185 66.1
Delayed wound healing 128 45.7
Loss of weight 118 42.1
Loss of appetite 58 20.7
Increased appetite 56 20.0
Coma 38 13.6
Dysuria 2 0.7
Treatment used: @

Oral 124 443
Insulin 206 73.6
Diet 47 16.8
Exercise 10 3.6
No. of treatments:

1 187 66.8
2 80 28.6
3+ 13 4.7
Know medications 170 60.7
Has DM ID card 42 15.0
Has DM complications 249 88.9
Had previous hypoglycemia 110 39.3
Had previous hyperglycemia 267 95.4

(@) Not mutually exclusive

Table 3. Risk factors of foot problems among patients in the study sample
(n=280).

Risk factors Frequency Percent
Check blood sugar regularly 115 41.1
Has regular follow-up 110 39.3
Examine feet sensation regularly 56 20.0
Has low blood flow in feet 119 42.5
Has sensory loss in feet 95 33.9
Has feet ulcers 140 50.0
Has foot infection 164 58.6
Ever had foot gangrene 78 27.9
Has foot anomalies 67 23.9
Has visual problems 170 60.7
Has hypertension 124 44.3

Concerning the history of diabetes (Table 2), more than
one-third of the patients had the disease for 15 years or more
(37.5%). The most frequently reported symptoms were
polyuria (71.1%) and thirst (66.1%), whereas only 2 (0.7%)
patients reported having dysuria. Insulin was the most
commonly used medication (73.6%), while 16.8% of the

According to Table 3, only 41.1% of the patients were
checking their blood sugar regularly, 39.3% had regular
follow-up, and a lower percentage examined their feet
sensation regularly (20%). Half of them had feet ulcers, and
approximately two-thirds had foot infection (58.6%).
Moreover, 27.9% of the patients had had foot gangrene, and
60.7% had visual problems.

Table 4 describes patients’ foot care habits. It shows that
only washing feet daily was practiced by 61.5% of the
patients. Other practices were seldom reported by patients,
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particularly changing footwear regularly (16.4%), keeping
blood pressure under control (18.9%), moisturizing dry areas
of the feet daily (25.4%), daily checking feet for injury
(28.2%), and never walking barefoot (28.2%)).

Table 4. Foot care practice among patients in the study sample (n=280).

Foot care practices No Sometimes Yes

No. % No. % No. %
Wash feet daily 9 32 99 354 172 o614
Moisturize dry areas of feet daily 108 38.6 101 36.1 71 254
Check feet daily for any injury 72 257 129 46.1 79 282
Proper action in case of any 33 118 114 407 133 475
abnormality on feet
Cut toe nails straight regularly 48 17.1 147 525 85 304
Check whether shoes/socks leave 60 214 118 421 102 364
marks on feet
Change footwear regularly 203 725 31 11.1 46 164
Go for foot checkup 160 57.1 69 246 51 482
Never go barefoot even at home 41 14.6 160 57.1 79 282
Keep blood sugar under control
with proper eating, activity, and 115 41.1 112 40.0 53 189

medicine if needed

The foot assessment (Table 5) shows that the most common
neuropathic problems were rest pain (52.1%) and intermittent
claudications (46.4%). Foot inspection revealed that 60.7% of
the patients had infection, and 38.6% had ulcerations. The
table also indicates that the pulse was absent in the dorsalis
pedis of 10.7% of the patients and in the posterior tibial of
14.3% of them. Also, 18.2% had complete loss of sensation.
Meanwhile, the footwear was normal, suitable, and good in
approximately two-thirds of the patients.

Table 6 demonstrates a statistically significant moderate
negative correlation between patients’ scores of practice and
their abnormal feet assessment findings (r=-0.448); weak
negative correlations with their crowding index, duration of
diabetes, and previous hypo/hyperglycemic attacks; and weak
positive correlations with their age, income and number of
treatments. As for the abnormal feet assessment findings
score, it had a statistically significant moderate positive
correlation with the previous hypoglycemic attacks
(r=0.448); and weak positive correlations with their age,
number of complications, and previous hyperglycemic
attacks; and weak negative correlations with their education,
and number of treatments.

In multivariate analysis the

(Table 7), statistically

significant positive predictors of patients’ practice score were
the level of education, checking blood sugar, and the number
of treatments. On the contrary, living alone, having a family
history of DM, and smoking were negative predictors. The
regression model explains 25% of the variation in the
practice score. Concerning the score of abnormal feet
assessment findings, the table indicates that the duration of
diabetes and the complications were statistically significant
positive predictors whereas the number of treatments and the
practice score were negative predictors. The model explains
27% of the variation in the practice score.

Table 5. Basic foot assessment among patients in the study sample (n=280).

Basic foot assessment Frequency Percent
Neuropathic assessment:

Rest pain 146 52.1
Intermittent claudication 130 46.4
Previous foot ulcer 111 39.6
Amputation 100 35.7
Neuropathic symptoms 87 31.1
Feet inspection:

Infection 170 60.7
Ulceration 108 38.6
Nail disorder 100 35.7
Skin breaks 69 24.6
Calluses or corns 46 16.4
Foot pulses:

Dorsalis pedis:

Present 153 54.6
Weak 97 34.6
Absent 30 10.7
Posterior tibial:

Present 137 48.9
Weak 103 36.8
Absent 40 143
Test for neuropathy (monofilament)

Intact sensation 117 41.8
Paresthesia 55 19.6
Dyesthesia 57 20.4
Complete loss of sensation 51 18.2
Assess footwear:

Style (normal) 194 69.3
Condition (good) 197 70.4
Fit (suitable) 191 68.2

Table 6. Correlation between patients' practice of foot care and foot examination and their socio-demographic and disease characteristics.

Spearman's rank correlation coefficient

Foot care practice score

Abnormal assessment score

Abnormal assessment score -.448%*
Age -.143*
Education 317**
Crowding index -.150*
Income .129%*
Duration of DM -.158%%*
No. of treatments 224%*
No. of complications -0.10
Previous hypoglycemic attacks -.344%*
Previous hyperglycemic attacks -.128*

.135*
-.225%*
0.08
-0.09
357
-256%*
217%*
448**
314%*

(*) Statistically significant at p<0.05 (**) Statistically significant at p<0.01
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Table 7. Best fitting multiple linear regression model for the practice and abnormal assessment findings scores.

Unstandardized Coefficients Standardized t-test Tl 95% Confidence Interval for B
B Std. Error Coefficients Lower Upper

Foot care practice score

Constant 45.41 5.35 8.49 <0.001 34.87 55.95

Education 3.39 0.66 0.31 5.13 <0.001 2.09 4.68

Live alone -6.37 3.16 -0.11 -2.01 0.045 -12.60 -0.14

Family history -5.92 2.27 -0.15 -2.61 0.010 -10.39 -1.46

Check blood sugar 6.06 2.32 0.15 2.62 0.009 1.50 10.63

No. of treatments 7.21 1.95 0.21 3.70 <0.001 3.37 11.04

Smoking -11.63 2.59 -0.25 -4.49 <0.001 -16.72 -6.53

r-square=0.25 Model ANOVA: F=13.059, p<0.001. Variables entered and excluded: age, sex, job, crowing index, income, marital status, residence, fees,

DM duration, hypo/hyperglycemic attacks complications.
Abnormal feet assessment findings score

Constant 3.43 0.41
DM duration 0.05 0.01
No. of treatments -0.34 0.15
No. of complications 0.21 0.07
Practice score -0.02 0.00

-0.13

-0.33

8.31 <0.001 2.61 4.24
0.22 4.03 <0.001 0.02 0.07
-2.35 0.020 -0.63 -0.06
0.18 3.29 0.001 0.09 0.34
-5.76 <0.001 -0.03 -0.02

r-square=0.27 Model ANOVA: F=23.84, p<0.001. Variables entered and excluded: age, sex, job, crowing index, income, marital status, residence, fees,

hypo/hyperglycemic attacks

4. Discussion

Diabetic foot problems remain a major issue among
elderly patients with diabetes. The aim of this study was to
identify diabetic foot risk factors among the elderly at
Zagazig City through assessing the risk factors of the elderly
patients with diabetic foot, evaluating the practices related to
diabetic foot care among them, and assessing their foot
condition. The study findings point to generally high
prevalence of DM-related complications, along with lack of
regular follow-up and inadequate foot self-care practices.
These practices as well as the foot problems are influenced
by patients’ personal and disease characteristics.

The study was carried on a sample of elderly patients with
diabetes attending the health insurance clinic at Zagazig city.
This is a specialized center providing diabetic care for the
elderly in the study setting. In fact, most of the management
of diabetes is currently provided in primary health care
centers through general practitioners and family physicians.
This is the current trend all over the world such as Germany
(Busetto et al, 2015), Australia (Tran et al, 2015), and Italy
(Nicolucci et al, 2015). Thus, a study in Pennsylvania, United
States, showed that the provision of DM management in
primary care settings led to better service regarding access to
service, medication prescription, and health education
counselling (Losby et al, 2015). Moreover, integrating
nursing in a multidisciplinary team in these settings had a
significant positive impact on diabetic quality indicators as
well as on patient satisfaction (Biernacki et al, 2015).

A considerable percentage of the patients in the current
study, more than one-third, had their diabetes for 15 years or
longer. This long disease duration could explain the relatively
high prevalence of DM-related complications among them. It
is known that the complications of diabetes, especially the
neurovascular problems increase with advancing age. In fact,
the neurological complications such as leg pains and optic
neuropathy were the most frequently reported by these
patients. The findings are in line with those of A/-Sayah et al

(2015) in Canada, where the most commonly reported
complications of DM were neuropathy and vasculopathy.

The majority of the patients in the present study —
approximately three-fourth — were using insulin therapy for
their diabetes. This is quite expected given the type and
duration of their diabetes. However, the use of insulin may
increase the risk of diabetic foot complications. In agreement
with this, a recent cohort study in China identified insulin as
an independent risk factor for foot ulceration among diabetic
patients (Jiang et al, 2015).

As regards patients’ compliance and adherence to
medications and follow-up, the current study results revealed
that approximately two-fifth of them did not know their
medications, and a majority had no regular checkup of their
blood glucose. Moreover, only a few of them had a DM
identification (ID) card. The findings point to a major
deficiency in these patients’ health care practices that need to
be addressed by their providers. In congruence with this, a
study in India revealed low adherence to diabetes
management among type-2 DM patients, and this was
attributed to their lack of related knowledge (Chavan et al,
2015). On the same line, a study in Italy showed that only
approximately 40% of the patients were adherent to their
medications (Napolitano et al, 2015).

Almost all patients in the present study experienced at
least one attack of hyperglycemia, reflecting a lack of good
control. Concerning the history of hypoglycemia, a lower
percentage of patients in the current study - approximately
two-fifth — reported having had it at least once. This is a
serious complication of DM, which is considered as a
medical emergency. Its occurrence with this relatively high
prevalence in the study sample reflects poor control of
diabetes. Thus, both conditions need to be prevented
especially in elderly patients. In agreement with this, Du et al
(2014) in Taiwan stressed that both severe hypoglycemia and
persistent hyperglycemia are deleterious to older adults with
T2DM, and both conditions should be avoided.

The present study investigated the practice of foot self-care
among elderly diabetic patients, which proved to be low. This
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might be related to the patients themselves or their living
conditions, or the health care providers. In agreement with this
finding, Al-Sayah et al (2015) in a study carried out in Canada
on adult patients with type-2 DM showed that the practice of
self-care was low particularly in foot self-care. However, other
important practices were not done by the patients in the present
study; some probably for economic reasons such as changing
footwear more than once per year, while others could be
attributed to the level of health literacy such as keeping blood
pressure under control. On the other hand, some missed
practices would not cost any money or need any health
literacy, such as daily checking feet for injury, and never
walking barefoot. These costless practices would save elderly
diabetic patients lot of direct and indirect costs. In line with
this, Buysman et al (2015) and Stuart et al (2015) in the United
States found that adherence to medications only would lead to
significant reductions in healthcare costs.

Certain patients’ characteristics seem to influence their
practice of foot care in the present study. For instance, the
patients with higher level of education, with clerical jobs, and
sufficient income had significantly better practice. This
indicates that a higher socio-economic level is reflected on
better health behavior. The relation with education was
confirmed through multivariate analysis. In agreement with
this, a recent study in the United Arab Emirates revealed that
illiteracy was a significant risk factor for foot complications
among diabetics (4/-Kaabi et al, 2015). Living with family
was another factor with positive influence on patient’s
practice in the current study. This might be explained by the
support patients get from their families in adhering to healthy
practices. In line with this, studies in Iran (Khosravizade
Tabasi et al, 2014) and in the United States (Mayberry and
Osborn, 2014) showed the positive effect of family support
in diabetic patients’ self-care practices.

The present study has also shown that the patients who
were smoking significantly less adequate practice, which was
also confirmed through multivariate analysis. This is quite
expected since smoking reflects a risky health behavior. A
similar negative effect of smoking on self-care behaviors
among type-2 DM patients was reported from a study in
Australia (Skinner et al, 2014). Moreover, the current study
multiple regression analysis confirmed the independent
positive effect of regular checking of blood glucose on
patients’ practice of foot self-care. In agreement with this, a
study in Iran revealed that foot self-care practices were better
among diabetic patients practicing regular blood glucose
testing, and having high self-efficacy (7ol et al, 2012a).

The present study assessed the foot condition of the elderly
patients with diabetes. The findings indicated that almost all
of them had at least one abnormal finding on inspection. The
most commonly observed problems were infections and
ulcerations, in addition to absence of pulses in peripheral
arteries, and complete loss of sensation. These are the most
common manifestations of diabetic foot, and their high
prevalence indicates lack of proper diabetic control. Similar
high prevalence of diabetic foot and associated complications
were found in a study in China (Wu et al, 2015). Even higher
prevalence rates were reported in a study carried out in the

Eastern Caribbean region (Islam et al, 2013).

Lastly, the present study demonstrated that patients’
adequate practice of foot self-care was associated with lower
rates of feet abnormal findings and this was confirmed
through multivariate analysis. The finding demonstrates the
importance of improving patients’ practice of foot self-care in
the prevention of diabetic foot complications. In congruence
with this, a study in Korea demonstrated the beneficial
effects of improving the knowledge and self-management
practices of type-2 DM patients on their health behavior and
disease outcomes (Shin et al, 2015). Additionally, the current
study identified the duration of diabetes and the number of
complications as the significant risk factors for the abnormal
assessment score indicating diabetic foot. Conversely, the
number of treatments and the score of practice of foot self-
care were protective factors. In agreement with this, a study
in Saudi Arabia revealed that the foot complications
increased with the duration of the disease (4/-Rubeaan et al,
2015). A similar finding was also reported from studies in
Turkey (Saltoglu et al, 2015) and Poland (Nehring, 2015)

5. Conclusion and Recommendations

In conclusion, most elderly patients with diabetes mellitus
have related complications, with no regular follow-up and
inadequate foot care practices. Patients’ foot self-care practices
are influenced by their education, job, income, and smoking, as
well as by disease duration. Adequate practices are reflected
positively on feet condition, with better blood flow, sensation,
and no neurological abnormalities. The study recommends
more intensive training and education for elderly patients with
diabetes in the care of their diabetes, including. The role of
nursing in such educational programs is emphasized. Special
attention should be directed to those with low socio-economic
and educational levels. Further research is proposed to assess
the impact of patient education interventions on the prevention
of diabetes complications in the elderly.
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