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A B S T R A C T   

Background: The diabetes people show a significant presence of foot health problems are usually all over the 
world, causing in big economic effects for these persons, their families and world population 
Objective: The purpose of this research is to evaluate and relate the impact of foot health associated with the 
quality of life (QoL) in a group of people with and without diabetes 
Material and methods: A total of 150 persons of a mean age of 71.45 ± 11.93 years came to a foot and ankle 
specialist outpatient center. Self-reported data were medical records where persons’with and without diabetes 
was evaluated. All findings obtained was compared with scores quality of life using the tool Foot Health Status 
Questionnaire, spanish version 
Results: The diabetes group revealed a reduction of QoL linked to overall health and to foot health in particular. 
Differences among both groups were analyzed by means of a independent Student’s t-test samples, displaying a 
p-value lower than 0.05 statistically significant for the domains of foot pain, foot function footwear and social 
capacity 
Conclusions: Diabetes people recorded a negative influence on the QoL related with foot health, that seems to be 
linked with the presence of chronic disease in diabetes people.   

1. Introduction 

The diabetes people show a significant presence of foot health 
problems are found around 3% to 13% all over the world [1,2], causing a 
big economic effects for these individuals, their families and the world 
population [3], this being identified by the institutes of health, policy 
makers and governments as a main issue threat to public health due to 

its influence on the independence [4], welfare on persons and the in-
crease others variables that continue unknown in a diabetic patients 
setting [5]. 

Currently, diabetic foot health problem is a complication of this 
chronic disease who reveale a increase prevalence to 6.3% [6], which is 
correlated with a most a important mortality, morbidity and predictor 
for lower-limb amputations [7]. The most typical problems consist of 
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destruction of tissues, infections and ulcerations associated both 
neurological disease and peripheral disorders in the lower extremities 
[8]. All of them are preventable by a regular good foot care made by the 
diabetic patient and annual screening to examination the any risk for 
diabetic foot complications [9,10]. 

Despite it no investigations have been realized until this date that 
analyse the foot health specifically associated with the quality of life 
(QoL) in a group of people with and without diabetes. 

Based on these previous reports that show the presence of a need of 
check of diabetic foot health in persons who suffer from this non 
communicable disease, where is demonstrated the importance the key 
role of foot healthy as determinant to improve the autonomy, the overall 
health indicators and welfare of these patients. We hypothesized that 
diabetic foot patients may present a poor impact on all domains related 
with foot health-related quality of life. 

Thus, the purpose of this research is to evaluate and relate the impact 
of foot health associated with the QoL in a group of people with and 
without diabetes with standardised reference values. 

2. Materials and methods 

2.1. Design and sample 

This is a descriptive a retrospective case control investigation carried 
out in a foot and ankle specialist outpatient center in the town of A 
Coruña (Spain), realized during thirteen months, since January 2017 to 
February 2018. Also, our investigation followed the criteria to the 
Strengthening the Reporting of Observational Studies in Epidemiology 
guidelines [11]. The registry of the election of the cases group and 
control group in this investigation was prepared applying a 
non-probabilistic convenience sampling protocol. 

Furthermore, the criterion for inclusion in the control group were 
next: 1) being aged eighteen or over, 2) healthy persons without relevant 
medical disease records, 3) informed written consent and 4) finished all 
phases of this research. The criterion for exclusion comprised: 1) persons 
with immunodepression, 2) previous trauma and foot surgery history, 3) 
psychiatric and neurological alterations, 4) loss autonomy in its inde-
pendence daily, 5) negative to sign the informed consent form and 6) 
incapable to complete this investigation. 

Regarding, the criterion for inclusion in the cases group were next: 1) 
being aged eighteen or over, 2) diabetic persons without relevant 
medical disease records, 3) informed written consent and 4) finished all 
phases of this investigation. For the exclusion criteria being a: 1) dia-
betic person with immunodepression, 2) previous trauma, orthopaedic 
and or surgery foot treatment history, 3) psychiatric conditions, 4) loss 
of daily independence, 5) rejection to sign the informed consent docu-
ment and 6) incapable to complete this study. 

2.2. Procedure 

All baseline measurements consisted of an inform related with: 1) 
overall health status, 2) anthropometric characteristics (age, body mass 
index and sex), 3) medical and surgical history, 4) type of medical 
illness, 5) current medication list and 6) participation of daily activities. 

Next, a one single clinican was assesment the overall foot health 
status for determine the structural integrity via palpation of foot pulses, 
muscle strength, joint mobility, tenderness exam and as well also had 
full access to the electronic medical record of the each patient to revised 
for any foot condition and or their medical general health. 

After that, all patients filled out the spanish version of the Foot 
Health Status Questionnaire (FHSQ) [12]. This self-administered test is a 
known as a validated tool for to evaluate specifically the foot health and 
the overall health associated to QoL [13]. FHSQ, which, when scored, 
provides three sections results with a range of 0–100, with 100 being the 
maximum puntuaction. The first section measures foot pain, foot func-
tion, footwear, general foot health and has showed a strong degree in the 

content, the criterion, and the construct validity with a cronbach range 
of 0.89–0.95, and a elevate retest reliability with a intraclass correlation 
coefficient with a range of 0.74–0.92 [14]. The second section focuses at 
general health, physical activity, social capacity, vitality, tool-based of 
Medical Outcomes Study 36-Item Short-Form Health, which has showed 
validated [15]. The last section evaluate anthropometric characteristics 
as age, sex and their medical and surgical history [16]. 

2.3. Sample size 

The sample number size was determined for this descriptive a 
retrospective case-control investigation using a software package 
accessible Epidat (version 4.2); SERGAS Corp., Santiago de Compostela, 
Spain [17]. 

A total sample size of 132 participants (66 per each group) was 
required assuming a 95% confidence level, a 85% of power, to detect a 
3.0 odds ratio and an estimated proportion in the control group of 50% 
and in the cases group of 75%. Finally, in this present investigation was 
included a total sample of 150 persons. 

2.4. Ethics considerations 

This research was authorized and written approval by the Clinical 
Research Ethics Committee of Galicia (Spain), record code number 
2016/205. All persons signed the document consent, ahead of their 
participation in this research. Furthermore, the ethical standards for 
investigation on human beings associated on the guidelines of Decla-
ration of Helsinki, as wel as of the confidentiality of the protected data 
was applied in accordance with law 3/2018, from 5 of december of the 
Spain government. 

2.5. Statistical analysis 

A descriptive analysis was performed of the all variables included in 
this research was performed. Categorical variables were expressed as 
absolute values and percentages 95%. Quantitative variables were 
summarized as median, mean ± standard deviation, range (minimum 
and maximum) values and compared between groups of diabetics per-
sons and no diabetics persons. 

All variables were contrasted for normality of distribution applying 
the Kolmogorov-Smirnov (K–S) test and statistical data were con-
siderated normally distributed if p-value lower than 0.05. 

A chi-square test was used to compare categorical variables, whereas 
an independent Student’s t-test was contrasted to find if differences are 
statistically significative when revealing a normal distribution. If any of 
the measurements were not normally distributed were test contrasts 
non-parametric Mann-Whitney U test. 

The scores of the FHSQ was calculated with the software of the Foot 
Health Status Questionnaire, data analysis software, version 1.03 
(CareQuest, Brisbane, Australia) and supported by Microsoft 
Windows™. 

In all of the statistical analyses the significance was accepted with a 
p-value lower than 0.05. The IBM SPSS Statistics 25 package (IBM Corp, 
Armonk, NY,USA) was applied for the treatment of the statistical of the 
data. 

3. Results 

A total of 150 people of aged eighteen or over the study course. The 
sample analyzed includes 98 (41.2%) women and 52 (21.8%) men be-
tween 27 and 91 years of age. Also, the diabetes group showed 94.7% 
were DM2 and 5.3% were DM1. The mean duration of diabetes was 
12.24 ± 7.60 years. 

Table 1 shows the baseline characteristics of the sample population, 
patients with or without diabetes. As can be seen, most persons are 
overweight (BMI = 26.77 kg/m2). 
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In what regards of the values of the sample population, patients with 
or without diabetes obtained with the FHSQ, findings show on Table 2. 
These values were higher for the group of people without diabetes, with 
normalised reference values, both in the one section of the tool, which 
determine the persons’ QoL specifically to foot health, and in the two 
section, which determine the persons’ overall health. 

The differences among the groups of people without or with diabetes 
were a p-value lower than 0.05 statistically significant, for those di-
mensions in the tool which assessed foot pain, foot function footwear 
and social capacity. 

4. Discussion 

The purpose of this research is to evaluate and relate the impact of 
foot health associated with the QoL in a group of people with and 

without diabetes. 
Foot health have a positive effect to diabetic patients reducing foot 

complication, major amputations and also due to the high prevalence of 
this chronic disease increasing rapidly in all the world as stated by 
Saeedi et al. who predicted that half a billion million population are 
living with diabetes (10.2% of the global people) and the percentage is 
projected rising to 25% for 2030 and 51% for 2045 with more the 700 
million diabetic persons around the world [18,19]. 

However, based on the findings of the few investigations performed 
in the diabetes persons specific foot health and QoL this determinants of 
the health matter to assessment and control to illness. Furthermore, our 
outcomes of the our novel investigation revealed in the diabetes group a 
reduction of QoL linked to overall health and to foot health in particular 
in comparison in the group without persons diabetes. In the same way 
Palomo-López et al., showed in your investigation a similar results in all 
domains of FHSQ scores in patients with type II diabetes compared with 
patients who suffered from type I diabetes [20]. 

Taking into consideration these results, it seems essential to point out 
the vital of the care and check of the foot health in what regards podi-
atric and medical care in order to improve and to prevent the appear-
ance or development of chronic diseases, foot complications, alterations, 
deformities and amputations, this being a significant factor that would 
allow increased the QoL, the indepence in the daily activities and wel-
fare in diabetic population. 

In addition, the current investigation have any limitations. In first 
place, a larger sample size with people various states would be increase 
the strength of our research. 

In second place, despite a sample size calculation was carried out, the 
consecutive sampling bias should be considered and a simple randomi-
zation sampling process could be more adequate for future studies. 

The last place, a multicenter study could help to found others factors 
involved with the foot health in this populations settings. 

This highlights the necessity for further than studies for analized 
different strategies interventions in medical and podiatric care for 
improve overall foot health and QoL, not only in people with diabetics 
but also in the general people. 

5. Conclusions 

Diabetes people recorded a negative influence on the QoL related 
with foot health, that seems to be linked with the presence of chronic 
disease in diabetes population. 

Author contributions 

All authors: concept, design, analyses, interpretation of data, draft-
ing of manuscript or revising it critically for important intellectual 

Table 1 
Baseline characteristics of the sample population, patients with or without diabetes.   

Total Group Control Group Case Group P-Value 

Parameters Mean ± SD (range)  
= 150 

Mean ± SD (range) n = 75 Mean ± SD (range) n = 75  

71.45 ± 11.93 67.89 ± 12.27 75.01 ± 10.50 < 0.001a 

Age (years) (27–91) (27–88) (43–91)  
73.81 ± 13.26 70.63 ± 11.48 76.99 ± 14.19 0.009a 

Weight (kg) (45–120) (46–95) (45–120)  
1.66 ± 0.1 1.65 ± 0.1 1.67 ± 0.10 0.313a 

Height (m) (1.45–1.86) (1.45–1.84) (1.50–1.86)  
26.77 ± 4.01 25.86 ± 3.51 27.68 ± 4.29 0.015a 

BMI (kg/m2) (18.43–41.52) (18.43–34.22) (20.00–41.52)  
Male 52 (21.8%) 17 (22.7%) 35 (46.7%) 0.003b 

Sex (%) Female 98 (41.2%) 58 (77.3%) 40 (53.3%) 

Abbreviations: BMI, body mass index; SD: standard deviation; P < 0.05 with a 95% confidence interval was considered statistically significant. 
a Mann-Whitney U test was used. 
b Fisher exact test was used. 

Table 2 
Comparisons of FHSQ scores of the sample population, patients with or without 
diabetes.  

FHSQ 
Domains 

Total Group 
Mean ± SD 
(range) n =
150 

Control Group 
Mean ± SD 
(range) n = 75 

Case Group 
Mean ± SD 
(range) n =
75 

P- 
Value 

Foot pain 58.33 ± 26.54 63.77 ± 24.07 52.89 ±
27.91 

0.016y

(0–100) (10.63–100) (0–100) 
Foot 68.25 ± 26.79 76.00 ± 22.16 60.51 ±

28.85 
0.002y

function (0–100) (18.75–100) (0–100) 
Footwear 37.46 ± 31.73 42.82 ± 31.17 32.10 ±

31.59 
0.016y

(0–100) (0–100) (0–100) 
General 

foot 
42.52 ± 27.41 45.21 ± 20.60 39.59 ±

27.40 
0.274†

health (0–100) (0–100) (0–100) 
General 54.10 ± 23.37 54.20 ± 21.38 54.00 ±

25.99 
0.956†

health (10–100) (0–100) (0–100) 
Physical 70.95 ± 25.09 71.11 ± 25.03 70.78 ±

25.32 
0.953†

activity (0–100) (0–100) (0–100) 
Social 70.01 ± 29.86 81.67 ± 21.59 58.35 ±

32.46 
< 
0.001y

capacity (0–100) (0–100) (0–100) 
Vigor 47.30 ± 19.93 49.00 ± 21.53 45.61 ±

18.18 
0.207†

(0–100) (0–100) (0–100) 

Abbreviations: FHSQ, Foot Health Status Questionnaire; SD: standard devia-
tion. 
†Median ± interquartile range, range (min–max) and Mann-Whitney U test were 
used.In all the analyses, P < 0.05 (with a 95% confidence interval) was 
considered statistically significant (bold). 
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Rodríguez-Sanz D, Romero-Morales C, et al. Specific foot health-related quality-of- 
life impairment in patients with type II versus type I diabetes [Internet] Int Wound 
J 2019 Feb;16(1):47–51. https://doi.org/10.1111/iwj.12984 [cited 2019 Mar 24]; 
Available from:. 

L. López-López et al.                                                                                                                                                                                                                           

mailto:daniellopez@udc.gal
http://www.ncbi.nlm.nih.gov/pubmed/16291066
http://www.ncbi.nlm.nih.gov/pubmed/16291066
https://pubmed.ncbi.nlm.nih.gov/27585063/
https://pubmed.ncbi.nlm.nih.gov/27585063/
https://pubmed.ncbi.nlm.nih.gov/20804928/
https://pubmed.ncbi.nlm.nih.gov/11024588/
https://pubmed.ncbi.nlm.nih.gov/11024588/
https://pubmed.ncbi.nlm.nih.gov/32936828/
http://www.ncbi.nlm.nih.gov/pubmed/27585063
http://www.ncbi.nlm.nih.gov/pubmed/27585063
https://pubmed.ncbi.nlm.nih.gov/27723246/
https://pubmed.ncbi.nlm.nih.gov/29808982/
https://pubmed.ncbi.nlm.nih.gov/32176451/
https://pubmed.ncbi.nlm.nih.gov/15644549/
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref11
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref11
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref11
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref11
http://linkinghub.elsevier.com/retrieve/pii/S1888441510000500
http://linkinghub.elsevier.com/retrieve/pii/S1888441510000500
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref13
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref13
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref13
http://www.japmaonline.org/doi/abs/10.7547/87507315-88-9-419
http://www.japmaonline.org/doi/abs/10.7547/87507315-88-9-419
https://pubmed.ncbi.nlm.nih.gov/31752435/
https://pubmed.ncbi.nlm.nih.gov/31752435/
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref16
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref16
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref16
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref17
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref17
http://refhub.elsevier.com/S0965-206X(22)00077-8/sref17
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/25185970/
https://pubmed.ncbi.nlm.nih.gov/25185970/
https://doi.org/10.1111/iwj.12984

	The implications of diabetic foot health-related with quality of life: A retrospective case control investigation
	1 Introduction
	2 Materials and methods
	2.1 Design and sample
	2.2 Procedure
	2.3 Sample size
	2.4 Ethics considerations
	2.5 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusions
	Author contributions
	Conflicts of interest
	Funding
	Data sharing statement
	Acknowledgements
	References


