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Abstract
Purpose: The aim of this study is to investigate the 
relationship between foot care behaviors and metabolic 
control parameters of the elderly individuals diagnosed with 
diabetes.

Methods: The study was carried out as a descriptive study 
in a training and research hospital between February and 
July 2017. The study was conducted with patients diagnosed 
with diabetes. Data of the research; the questionary form 
was obtained with some laboratory results from the foot 
care scale (FCS) and patient records.

Results: This study was completed with 135 patients. The 
diabetic foot care scale mean score of the patients was 45.8 
± 8.9 and the mean of metabolic control values was high. 
HbA1c, fasting blood glucose, waist circumference, body 
mass index, triglyceride score averages, diabetic foot care 
scale mean score was found to decrease.

Conclusion: In this study, it was found that there was a 
relation between the metabolic control criteria of the el-
derly individuals and the mean score of diabetic foot care 
scale, and the mean score of diabetic foot care scale was 
lower in the patients who did not have enough metabol-
ic control. For this reason, it may be suggested to give 
training for patients to provide metabolic control and to 
prevent complications.
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prevalence of type 2 diabetes is increasing rapidly in 
all developed and developing societies, and it is esti-
mated that 642 million people will be diagnosed with 
diabetes in 2040 [1,2]. The prevalence of diabetes, 
especially with the prolongation of life expectancy, is 
higher in the population over 65 years of age. In our 
country, According to the results of Turkey Diabetes, 
Hypertension, Obesity and Endocrinology Diseases 
Prevalence Study II (TURDEP II), people over the age 
of 65 were reported to have 34.8% prevalence of di-
abetes [3,4]. As it is known, fasting plasma glucose 
level increases by 2 mg/dl every 10 years in normal 
aging. Beta cell function is impaired due to reasons 
such as; increase in weight, decrease in muscle mass 
and increase insulin resistance. In addition, other dis-
eases associated with the elderly, reduced activity 
and drug use also increase insulin resistance. Due to 
all these changes, the incidence of diabetes and com-
plication rate in elderly individuals increases 3-4 mg/
dl [3,4]. In addition, 46% of diabetic patients are not 
aware of the fact that they are diabetic and are at 
serious risk in terms of acute/chronic complications 
related to diabetes [5]. Especially, complications such 
as retinopathy, nephropathy, and neuropathy [6,7] 
may cause high mortality and morbidity, leading to 
job loss and economic and social problems [7].

Nerve damage in the neuropathy and the organ 
that is most affected by ischemic vascular disease are 
the lower extremities of people with diabetes. Di-
abetic angiopathy, which develops in the course of 

Introduction
Today, diabetes is an increasingly important 

health problem in the world due to its incidence and 
the problems it creates. With lifestyle changes, the 
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nosed with diabetes, were able to communicate, were 
rated as 24 and above from the mini-mental test, had 
no bilateral foot amputation and who accepted to par-
ticipate in the research were included in the study.

Data collection process
‘Questionary form’ and ‘Foot Care Behavior Scale’ 

including socio-demographic, diabetes and metabolic 
control values were used for data collection.

Questionary form
In this form, questions related to gender, age, ed-

ucation, antidiabetic treatment, diabetes training, 
eye, heart and nephrology examination were includ-
ed. Data on the metabolic control values of patients 
including diabetes, HbA1C, HDL, triglyceride and fast-
ing blood glucose were obtained from the patient 
records. The metabolic control parameters to avoid 
the complications of diabetes and to manage them 
must be as follows: fasting blood glucose < 126 mg/
dL, HbA1C value < 6.5%, and HDL value < 40.

Body Mass Index: It was determined by dividing 
the square of the height of the body (m2) by the body 
weight (kg), the evaluation: 0 - 18.4: Slim, 18.5 - 24.9: 
Normal, 25.0 - 29.9: Overweight, 30.0 - 34.9: Obese 
- I. Class, 35.0 - 44.9: Obese (Obese) - II. Class, 45.0 
and above: Overweight (Excessive Obese) - III. The 
International Diabetes Association (IDF) associated 
central obesity with waist circumference being ≥ 94 
cm in males and ≥ 80 cm in females. Individuals must 
be below these values to prevent the diabetes and its 
complications [24-27].

Foot care behavior scale
This scale was developed by Borges in 2007 in accor-

dance with the criteria of American Diabetes Associa-
tion (ADA) in order to develop foot self-care behaviors 
[28]. The validity and reliability of the Turkish version of 
the scale was performed by Enç and Biçer in 2008 [29] 
and consisted of five sub-dimensional fifteen questions 
about diabetic foot care. The highest score for this scale 
is 75, and the lowest score is 15, the high score indicates 
‘adequate foot care’, while the low score indicates ‘in-
sufficient foot care’ behaviors.

Data analysis
The findings of the study were evaluated by student 

t, one way anova, correlation analysis in electronic en-
vironment p < 0.05 was considered statistically signifi-
cant.

Results
It was determined that 56.3% of the patients were 

female and 77% were primary school graduates, 73.2% 
of them received oral antidiabetic (OAD) and insulin 
therapy and 62.2% of them received diabetes training. 
It was stated that 46.7% of the elderly people with di-

diabetes, and irregular glucose regulation are consid-
ered to be responsible for the occurrence of compli-
cations such as neuropathy [8]. It is known that vari-
ous changes in metabolic control criteria, particularly 
lipids in diabetes, provide a basis for the development 
of complications, cause damage to peripheral myelin-
ated neurons and intermolecular impulse transmis-
sion disorders among neurons [9-15]. However, dia-
betic neuropathy and diabetic foot, which is a follow 
up, are controllable and preventable health problems 
[7-12]. On the other hand, in many studies, it was 
concluded that foot health information and foot care 
behaviors of people with diabetes are insufficient 
[16-20]. However, gaining self-efficacy behaviors for 
diabetic individuals can reduce and prevent the com-
plications such as neuropathy and diabetic foot, and 
provide the metabolic control values at safe intervals 
[13-17]. Therefore, it is very important for individu-
als with diabetes to have sufficient knowledge about 
the metabolic control values and foot care, and to 
convert this information into behavior. Especially the 
protection of foot health in the elderly increases the 
quality of life of the individual and provides the con-
tinuity of walking ability. In this context, it is very im-
portant to examine the metabolic control values and 
foot care behaviors of the patients with diabetes in 
terms of the desired foot care behaviors practices in 
order to provide diabetes management, maintain the 
metabolic control values at optimal intervals [18-22]. 
The aim of this study is to investigate the relationship 
between metabolic control parameters and diabetic 
foot care behaviors of elderly people diagnosed with 
diabetes and to make recommendations to the health 
professionals who follow these patients in clinics.

Materials and Method
The study was carried out between February and 

July 2017 in a Training and Research Hospital, Inter-
nal Medicine, Endocrinology and Metabolic Diseases 
Policlinic. Prior to the study, the permit was obtained 
from the ethics committee, institution and patients 
who were informed about the purpose of the study 
and the content of the questionnaires. The study 
population consisted of all patients who were admit-
ted to the clinic for treatment on the dates specified. 
The required number of patients whom the samples 
were taken was calculated (α = 0.05 and strength of 
test = 0.80) in minimum 61, by considering the anal-
ysis of the study [23], with the highest sampling and 
using appropriate statistical methods according to 
the opinions of the experts in the field to find a weak 
significant correlation (r = 0.35) between the correla-
tion analysis scale and the clinical variables, the study 
was completed by reaching 135 patients.

Inclusion criteria
Patients aged 65 years and over, who were diag-
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glucose; 136 ± 10.1, triglyceride; 203.5 ± 14.8, body 
mass index; 103.3 ± 10.8, waist circumference 24.5 
± 2.1 (Table 2). A negative correlation was found 
among HbA1c, fasting blood glucose, HDL, triglycer-

abetes diagnosis had eye, 80.7% cardiology and 56.3% 
foot examination.

While the mean score of the foot care scale was 
found to be 45.8 ± 8.9, it was determined that there 
was no significant relationship between gender (p = 
0.894), age (p = 0.295), educational level (p = 0.509) 
and socio-demographic characteristics and foot care 
scale. It was found that there was a significant rela-
tionship among diabetes treatment (p = 0.000), dia-
betes training status (p = 0.000), heart examination (p 
= 0.008), foot examination status (p = 0.000) and foot 
care behavior. No significant relationship was found 
among eye examination (p = 0.625) and renal exam-
ination (p = 0.051) and foot care behaviors (Table 1).

Metabolic control parameters means of patients 
was determined as HbA1c; 8.4 ± 1.0, fasting blood 

Table 1: Some characteristics of patients and Foot Care Behavior Scale Score Mean.

Characteristics  n (%)    

X ± SD

Diabetic Foot Care Scala p

Gender 
Female                          76 (56.3)                45.88 ± 9.17                             0.894

Male 59 (43.7) 45.86 ± 8.57

Age
65-70                             88 (65.2)              45.25 ± 9.250 0.295                   

71-76                             40 (29.6)               47.72 ± 8.26                             

77-82                             7 (5.2)                45.57 ± 8.36

Education
Primary School                 104 (77.0)                 45.56 ± 8.56                   0.509              

High School                     31 (23.0)                 46.90 ± 10.13

Treatment
Insulin                           32 (23.70)                 47.75 ± 9.76                            0.042

OAD*                            23 (17.03)                 54.67 ± 6.14                        

OAD + insulin 80 (59.27)                  46.32 ± 7.66

Diabetes Training
Yes 84 (62.2)                         45.07 ± 7.38                     0.000             

No 51 (37.7)                         46.93 ± 9.65

Eye Examination
Yes 63 (46.70)                       45.95 ± 8.90                     0.625                                                 

No 72 (53.30)                       45.80 ± 9.04

Heart Examination
Yes 109 (80.7)                   44.88 ± 8.84                0.008                  

No 26 (19.3)                     50.00 ± 8.31

Nephrology Examination
Yes 25 (16.2)                      47.28 ± 9.54             0.051                      

No 110 (83.7)                     44.25 ± 8.06              

Foot Examination
Yes 76 (56.3)                        51.55 ±  6.77              0.000                         

No 59 (43.7)                        38.55 ± 5.37

Scale Score Mean 45.80 ± 8.90

*OAD: Oral Antidiabetic.

Table 2: Distribution of Metabolic Control Values Mean of Pa-
tients.

Characteristics X ± SD
HbA1C 8.4 ± 1.0

Fasting Blood Glucose 136 ± 10.1

HDL 39.7 ± 4.2

Triglyceride 203.5 ± 14.8

Waist Circumference 103.3 ± 10.8
*BMI                                                               24.81 ± 2.1

*BMI: Body Mass Index. 
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Providing metabolic control in diabetic patients is 
extremely important for preventing the development 
of unwanted side-effects. Since in the literature, it 
is stated that the quality of life is worse in patients 
with insufficient metabolic control and these patients 
have more likely to lose some of their abilities [18-
22]. In the study carried out by Lee, et al. it was found 
that 68.6% of the patients and in the study of Gao, 
et al. 47.3% of the patients had HbA1c value above 
the optimal limit [32,33]. In addition, in other stud-
ies conducted in this area, the metabolic control val-
ues of the individuals diagnosed with diabetes were 
found to higher than the reference range in parallel 
with our study results [34,35]. However, it has been 
shown that when the glycemic control and HbA1c val-
ues are < 7%, complications are to reduce significant-
ly [40]. In this respect, it should be remembered that 
metabolic control values in the appropriate reference 
range especially in elderly individuals with diabetes 
have a guiding role in the course of the disease and 
complications. Therefore, metabolic control values 
should be followed up regularly in all people with di-
abetes.

Diabetic foot, which is one of the most important 
complications of diabetes, is caused both by diabetes 
and the wrong behaviors of the person for the foot 
care. In studies conducted, it was determined that 
patients’ behaviors towards diabetic foot care were 
insufficient, and neuropathy and diabetic foot ulcer 
development were directly related to foot care be-
haviors [41-43]. In a study conducted by Policarpo, et 
al. it has been found that most of the patients do not 
know the foot care hygiene practices, and Rao Lie, et 
al. [41,44] reports that the training about the diabetic 
foot care of the patients is insufficient. Erkoç, et al. 
in their study with nursing home inhabitants, it has 
been stated that the elderly people wash their feet 
using warm water, towel their feet and toe-webs af-
ter each wash, examine their feet by themselves, cut 
their fingernails firmly without waiting them to grow, 
wear appropriate quality of socks and shoes [45]. In 
a study carried out by Nural and Hindistan, it was 
determined that patients had a lack of information 
about foot care, had practices which could lead to 
foot ulcers and that their glycemic levels were above 
the targeted values [23]. In our study, it was deter-
mined that the mean score of the diabetic foot care 
behaviors of the elderly individuals was at ‘moderate 
level’. In the light of this information, it is considered 
that an effective diabetes management may prevent 
or manage many complications in individuals with the 
diabetes diagnosis [14,38,39,41,46].

Conclusion
It was stated that the mean score of the diabet-

ic foot care scale of the elderly was moderate and 
a negative correlation was found between the meta-
bolic control criteria and the mean score of diabetic 

ide, waist circumference, and foot care scale mean 
scores (Table 3).

Discussion
With increasing life expectancy, diabetes is becom-

ing increasingly widespread. Especially in the elderly 
individuals with diabetes diagnosis, when the compli-
cations and cost are considered, diabetes appears as 
an important health problem [19-22,30]. Accordingly 
in this study, it has been aimed to determine the rela-
tionship between foot care behaviors and metabolic 
control values of elderly people with diabetes, and to 
prevent the foot complications that may develop and 
to create awareness about this issue.

Since the elderly individuals with diabetes are at 
risk for microvascular and macrovascular complica-
tions of diabetes, it is very important to scan them 
in terms of complications. The multidisciplinary 
follow-up of elderly individuals with diabetes, es-
pecially by cardiology, nephrology, neurology and 
ophthalmology units is of great importance for the 
prevention and management of possible compli-
cations [16,21,30-34]. Because, in this study, it has 
been stated that many chronic complications such as 
diabetic foot wound, hypertension, retinopathy and 
neuropathy develop in patients [35,36]. However, 
the majority of the patients in our study stated that 
they did not have eye and kidney health checks, yet 
that they had their cardiology and foot examination. 
As it is known, while the annual incidence of diabetic 
foot ulcers varies between 1-4% [37], approximately 
50% of non-traumatic lower extremity amputations 
constitute diabetic patients [38]. However, diabetic 
foot, which may result in loss of limb, is a preventable 
complication with regular control and training.

Most of the patients included in the study stated 
that they received training on diabetes. Similarly, in the 
study of Yanık and Erol, the majority of the individuals 
diagnosed with diabetes stated that they had received 
training about the disease and turned the content of 
training into behavior [16]. However, in the study of 
Akaltun and Ersin, the majority of the patients stated 
that they did not receive any education about diabe-
tes [39]. It can be said that this situation poses a risk in 
terms of the complication rate related to diabetes, and 
therefore, whole health team have serious responsibili-
ties, especially the diabetes training nurses.

Table 3: Relationship between Metabolic Control Criteria and 
Diabetic Foot Care Behavior Scale.

Characteristics r                         p
HbA1C -0.075 0.137

Fasting Blood Glucose -0.158 0.067

HDL                                                  -0.802 0.346

Triglyceride                                                           -0.011 0.014

Waist Circumference                                           -0.089 0.307
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alth-related quality of life among elderly with and without 
lesser toe deformities: A case-control study. Patient Prefer 
Adherence 10: 251-255.
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rence. National Cholesterol Education Program NIH Pub-
lication. 
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26.	World Health Organization (2000) Obesity: Preventing and 
managing the global epidemic.

27.	Tsigos C, Hainer V, Basdevant A, Finer N, Fried M, et al. 
(2008) Management of obesity in adults: European clinical 
practice guidelines. Obes Facts 1: 106-116.

28.	Borges WJ, Ostwald SK (2008) Improving Foot Self-Care 
Behaviors with PiesSanos. West J Nurs Re 3: 325-341.

29.	Biçer E, Enç N (2014) Foot Care Behavior Scale. Turkish 
Form Validity and Reliability 6: 35-39.

30.	Ahmad N, Thomas GN, Gill P, Torella F (2016) The Pre-
valence of Major Lower Limb Amputation in Diabetic and 
Non-Diabetic Population of England 2003-2013. Diab Vasc 
Dis Res 13: 348-353.

31.	Perrin BM, Swerrisen H, Payne C (2009) The association 
between foot-care self-efficacy beliefs And actual foot-care 
behavior in people with peripheral neuropathy: a cross-se-
ctional study. J Foot Ankle Res 2: 3.

32.	Oktay M, Oktay G, Ertekin HY, Sönmez IC, Sönmez FT 
(2012) Evaluation of metabolic syndrome frequency and 
components in newly-diagnosed type 2 diabetic patients. 
Ankara Medical Journal 12: 174-177.

33.	Chin YF, Liang J, Wang WS, Hsu BR, Huang TT (2014) 
The role of foot self-care behavior on developing foot ulcers 
in diabetic patients with peripheral neuropathy: A prospec-
tive study. Int J Nurs Stud 51: 1568-1574.

34.	Gao J, Wong J, Zheng P, Haardörfer R, Kegler MC, et al. 
(2013) Effects of self-care, self-efficacy, social support on 
glycemic control in adults with type 2 diabetes. BMC Fam 
Pract 14-66.

35.	Lee EH, Bijl J, Baggett LM, Han SJ, Moon SH (2015) Ps-
ychometric properties of the diabetes management self-ef-
ficacy scale in Korean patients with type 2 diabetes. Int J 
Endocrinol 1-9.

36.	Erol Ö, Enc N (2011) Hypoglycemia fear and self-efficacy of 
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foot care scale. Therefore, especially monitoring the 
elderly regularly, supporting and developing their 
awareness by providing training can be suggested 
in terms of effective diabetes management, chronic 
complications particularly diabetic foot prevention, 
and management.
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