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ARTICLE INFO ABSTRACT

Keywords Purpose: The objective of this study is examine Quality of Life in subjects with chronic kidney disease utilizing

Kidney diseases Foot Health Status Questionnaire (FHSQ).

Foot Material and methods: 101 subjects with chronic kidney disease (CKD) was studied in specialized clinics, in Ex-

Foot diseases tremadura (Spain). An observational descriptive study. The FHSQ was utilized to assess specific foot health (first

Quality of life section) and overall health (second division). The differences between clumps they were assessed using a t-test to
independent samples.
Results: 59.40% (n = 60) were men and 40.59% (n = 41) women. The mean age was 68.77 + 14.07. In first
division of the FHSQ, a less score was registered in footwear domain (39.25) and in general foot health domain
(46.37). In second division, less scores were resulted in general health domain (72) and vigour domain (60.43).
CKD women got less scores in every domain. Women with CKD obtained significantly less scores in dimensions
of foot pain, foot function, footwear, general foot health, general health and physical activity and there was no
difference contrasted with men in the dimensions of social capacity and vigour.
Conclusions: The studied CKD population has problems their feet. Quality of life of CKD subjects is negatively
impacted by health of their feet, difficulties with footwear, their overall health, and lack of vitality. Women with
CKD show lower values of quality of life contrasted to male patients, associated with inability to perform physical
activity, lack of energy and tiredness.

1. Introduction

The Chronic Kidney Disease (CKD) is identified as an important
worldwide public health issue. It is defined as a set of heterogeneous
diseases that affect kidney structure and function [1]. In 2002, US Na-
tional Kidney Foundation in Clinical Practice Guideline of Kidney Dis-
ease Outcomes Quality Initiative (K/DOQI) [2] recognized CKD accord-
ing to two diagnostic criteria: presence of glomerular filtration lower
than 60 ml/min/1.73m2, or kidney damage, for at least 3 months and
that causes a reduction in glomerular filtration rate. The disease was
differentiated in 5 stages by the glomerular filtration rate and renal de-
terioration. Being stage 5 (terminal CKD) the subsidiary to start a re-
placement treatment for kidney function or dialysis. The main motives

of CKD in higher countries are hyperglycemia and hypertension while in
other countries they are infectious, toxic or unknown [3,4].

The worldwide estimated prevalence of CKD is 11.8% in female and
10.4% in male. In Spain, in 2018, the prevalence of CKD was around
15%, analogous to United States, being more recurrent in males, elderly
subjects, diabetics and in persons with cardiovascular disease [5]. Cur-
rently near 850 million people are afflicted by diverse types of kidney
disorders. One in 10 adults global has progressive and irreversible CKD
[6]. Over the past decade, the incidence rate of terminal or advanced
CKD has stagnated in developed countries (Europe, the Nordics, and
United States). This stabilization is indicating greater success in preven-
tion of CKD and a slowdown in progression of this disease [7].

The symptoms of CKD are nonspecific and highly varied [8]. CKD
patients suffer from many complications and a high risk of comorbidi-
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ties [9]. CKD causes multiple clinical manifestations, some with reper-
cussions in lower limbs, such as uremic pruritus, xerosis and onico-
pathies, muscle cramps, edema in feet and ankles, osteoporosis and ten-
dency to fractures, chronic musculoskeletal pain, peripheral neuropathic
pain with foot pain, numbness of the legs and feet due to uremic neu-
ropathy, gait disturbances and fall risks [9-16].

According to World Health Organization, quality of life (QoL) is a
dynamic concept based on the subjective sensation of the patient with
variability over time [17]. The QoL associated to health is the assess-
ment that a subject makes about their health and the state of execution
of their basic daily tasks, including consequences it causes on physical,
emotional and social function [18]. It is a fundamental notion for an ex-
haustive care of the person with chronic disease [19]. CKD is a chronic,
progressive, disabling disease with no expectation of cure that influences
on QoL of sick persons [20]. CKD patients have a low QoL, it can be as-
sociated to implicit disease or complications associated with CKD [21].

There are multiple published instruments that measure health-re-
lated QoL, many researchers used them as tools to measure this vari-
able with questionnaires. For CKD, specific questionnaires measuring
health-related QoL were developed and validated [19]. However, to
date, studies of QoL related to the state of health of foot have not been
addressed in patients with CKD, although the clinical manifestations and
affections in the lower limbs, ankles and feet are very recurrent in this
pathology.

Different authors have carried out previous studies on well-being of
foot health and how it influences QoL of population groups, patients and
various pathologies [22-30]. Considering the value of foot care in sub-
jects with CKD together with need to establish strategies for promotion
and prevention of podiatric health, it is established carry out a study of
QoL associated to state of foot health in patients with CKD. Our hypoth-
esis that the patients with CKD will decrease the QoL on all domains re-
lated with the foot health.

For that reason, the objective of this study was to examine Quality of
life in patients with CKD utilizing the Foot Health Status Questionnaire
(FHSQ).

2. Material and Methods
2.1. Design and sample

An observational descriptive and cross-sectional studio was con-
ducted following the Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) recommendations [31].

Using a consecutive sampling method, a final sample of 101 subjects
were studied from June to December 2019. All subjects were attended
the Fresenius Medical Care dialysis clinics of Plasencia, Coria and Bada-
joz (Extremadura, Spain) and were completely reported about investi-
gation protocol. Every participant autographed an informed consent to
participate in studio.

The participant selection and inclusion were [1]: persons with
Chronic Kidney Disease [2], older than 18 and rules for exclusion were
[1]: rejection to autograph the written informed consent [2], misunder-
standing to understand research instructions [3], subjects that did not
know Spanish[30,32].

2.2. Procedure

Before completing the questionnaire, sociodemographic data such as
age, height, weight, and body mass index (BMI) were collected. Subjects
completed the validated self-FHSQ in Spanish (Version 1.03) made up of
3 sections or divisions [33].

Section 1 comprised 13 questions and was divided into 4 specific
domains or dimensions in relation to QoL associated with foot health:
foot function (4 questions), foot pain (four questions), footwear (3
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questions) and general foot health (2 questions). An adequate content,
criterion and construct validity (Cronbach o from 0.89 to 0.95) and re-
liability of intraclass test-retest correlation coefficient (ICC from 0.74 to
0.92) were confirmed for section 1.

Section 2 was made up of 4 general domains of QoL corresponding
to health (physical activity, general health, social capacity and vigor),
whose questions were considerably adapted from health-related quality
of life questionnaire, SF-36 [34].

Section 3 introduced descriptive data such as socioeconomic status,
comorbidities, satisfaction or data from medical records.

Each question contained several Likert ordinal scale responses, in-
cluding only 1 response as the most appropriate. This instrument gener-
ated different scores (from 0 to 100) for each domain obtained through
computer software. Examining health-related QoL, score O indicated
the worst state of health, while 100 showed the best state of health
[35-371].

2.3. Ethical consideration

This research got a positive approbation issued by Institutional Re-
search and Ethical Committee at the University of Extremadura (Bada-
joz, Spain), with the code 64/2018. The Declaration of Helsinki was re-
spected [38].

2.4. Sample size calculation

The G*Power 3.1.9.2 software has been utilized to performed the
sample size calculation. In order to achieve a large effect size, a Cohen d
of 0.80 was used for this calculation. In addition, a two-tailed hypothe-
sis, an alpha error probability of 0.05 and a potency of 0.80 were applied
for sample size calculations. Thus, an overall sample size of 52 partic-
ipants was required to achieve an actual power of 0.807. According to
a possible 15% loss to follow-up, 60 subjects were required. Ultimately,
an amount of 101 subjects were recruited and incorporated in the pre-
sent research.

2.5. Statistical analysis

Demographic particularities, including age, height, weight and BMI
of participants and independent variables were summarized as mean
and SD, maximum and minimum values and contrasted between popu-
lations by sex.

Every variables were considered for normality of distribution utiliz-
ing Kolmogorov-Smirnov test, and data were regarded normally distrib-
uted if P > 0.05. Independent student's t-tests were determined to de-
cide if contrasts are statistically significant when showing a normal dis-
tribution. Measurements that were not normally distributed were tested
using non-parametric Mann-Whitney U test to consider contrasts be-
tween man and women groups. Categorical data were showed as fre-
quencies and percentages (%) and compared by the Chi-squared test.

The FHSQ version 1.03 was utilized to obtain quality-of-life results
related to foot health. All analyses, statistical significance was set if
P-value was <0.05 with a confidence interval of 95%. All analyses were
realized with commercially available software (SPSS 22.0, Chicago, IL,
USA).

3. Results
3.1. Descriptive data

The research sample was integrated of 101 male and female with
CKD from Fresenius Medical Care Dialysis Clinics in Plasencia, Coria
and Badajoz (Extremadura, Spain). 59.40% (n = 60) were men and
40.59% (n = 41) women, mean age was 68.77 (SD:14.07) and age
range from 26 to 88. Table 1 presents demographic and descriptive in-
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Table 1
Sociodemographic and descriptive data of sample population by gender.
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Sociodemographic and descriptive data Total group n = 101 Male n = 60 Female n = 41 P-value
Mean = SD (range) Mean *+ SD (range) Mean * SD (range)
Age (years) 68.77 + 14.07 (26-88) 68.2 + 12.93 (32-85) 69.61 + 15.72 (26-88) 0.329"
Weight (Kg) 69.39 = 15.29 (32-101) 71.24 = 13.25 (46-100) 66.69 + 17.69 (32-101) 0.166"
Height (cm) 161.76 = 8.56 (142-177) 1.63 = 0.52 (1.61-1.64) 1.73 = 0.77 (1.70-1.75) <0.001"
BMI (Kg/m2) 26.55 = 5.84 (12.3-43.72) 25.63 *+ 4.31 (18.07-37.34) 27.90 = 7.41 (12.3-43.72) 0.146°
Abbreviations: BMI: body mass index; SD: standard deviation.
In all analyses, P < 0.05 (with a 95% confidence interval) was considerated statistically significant.
2 Student’s t-test for independent samples was applied.
b Mann-Whitney U test was applied.
formation of sample population by gender with significant difference Table 3
in height (p < 0.05), there were no contrast in age, weight and BMI Comparisons of Foot Health Status Questionnaire scores by gender.
(p > 0.05). Table 2 demonstrates there were not statistically significant FSHQ Total group p-
differences (P > 0.05) in social characteristics of sample. Domains n =101 Male n = 60 Female n = 41 value”
Mean + SD Mean + SD Mean + SD
(range) (range) (range)
3.2. FHSQ result between by gender Foot pain 82.62 + 24.38 85.89 * 23.79 77.84  24.73 0.076
(6.25-100) (6.25-100) (29.38-100)
. s Foot 82.24 + 30.72 86.87 + 26.42 75.30 = 35.32 0.072
Table 3 .shows differentiation of FHSQ results (?f total sample apd function 0-100) (0-100) (0-100)
between patients CKD male and female. Women with CKD scored sig- Footwear 76.15 + 35.17 80.00 + 31.60 70.52 + 39.57 0.264
nificantly lower and worse than men in FHSQ domains of physical ac- (0-100) (0-100) (0-100)
tivity (P = 0.004) and vigour (P = 0.016). The rest of FHSQ dimen- General 52.59 *+ 30.95 57.04 = 29.49 46.09 = 32.22 0.084
foot health (0-100) (0-100) (0-100)
General 43.56 + 27.84 45.66 + 28.30 40.48 + 27.19 0.366
health (0-100) (0-100) (0-90)
Physical 58.47 + 29.23 65.74 + 25.30 47.83 + 31.57 0.004
Table 2 activity (0-100) (0-100) (0-100)
Social Characteristics of sample by gender. Social 57.05 + 3858 6270 + 37.64  48.78 + 38.91 0.062
Total capacity (0-100) (0-100) (0-100)
g:o?lp Male Female p. Vigour 52.41 + 22.07 57.08 = 26.50 45.57 = 24.13 0.016
Social Characteristics n = 101 n = 60 n =41 value (0-100) (0-100) (0-100)
iwil ingl Abbreviations: FHSQ: Foot Health Status Questionnaire; SD: standard deviation; In all
Civil Status Single 13 8 5 0402 analyses, P < 0.05 with a 95% confidence interval was considerated statistically signifi-
(12.87%) (13,33%) (12,20%)
X cant (bold).
Divorced 14 9 i @ Mann-Whitney U test was utilized.
(13.86%)  (15,00%)  (12,20%)
Widowed 18 7 11
(17.82%)  (11,67%)  (26,83%) ) . o o
Couple 5 1 1 sions did not present statistically significant contrasts (P > 0.05) by
(01.98%)  (1,67%)  (2,44%) gender.
Married 54 35 19
(53.47%) (58,33%) (46,34%)
Study Level I. Primary 56 2 25 0.239 . .
(55.45%)  (51,67%)  (60,98%) 4. Discussion
C. Primary 22 15 7
second (1221-78%) (25,00%)  (17,07%) The objective our research was to analyze QoL related to foot health
econdary 5 7 . . . .
(11.88%)  (0833%)  (17.07%) and g.eneraq health in paFlents w./v1th.CKD using the Foot Health Status
Degree 8 6 5 Questionnaire (FHSQ). It is the first time health status of the foot and as-
(07.92%)  (10,00%)  (04,88%) sociated to QoL are studied in CKD subjects, and that comparing results
S. Degree 3 3 0 (0%) according to gender.
0, 0, . . . .
. (02.97%)  (05,00%) It is observed lowest results obtained in section 1 of the FHSQ (sec-
Professional Student 0 (0%) 0 (0%) 0 (0%) 0.240 . .
activity tion that responds to the specific health status of the foot) were general
Freeland 1 1 0 (0%) foot health and footwear. This means that in patient samples with CKD
(0.99%) (1,67%) negatively affects to them to use of footwear and health of their feet to
Employed 1 1 0 (0%) their QoL. These two factors, footwear and general foot health, affect the
(0.99%) (1,67%) . .
QoL of subjects with CKD.
Unemployed 7 2 5 K i X X i .
(6.93%) (3,33%) (12,2%) The low result obtained in domain of foot health in subjects with
Retired 92 56 36 CKD is similar to obtained in study of QoL and foot health measured
(91.09%) (93,33%) (87,8%)

Abbreviations: C: complete; I: incomplete; S: superior; Frequency, percentage (%);
iChi-squared test was utilized. In all analyses, P < 0.05 (with a 95% confidence interval)
was considerated statistically significant.

with FHSQ in women with fibromyalgia [30], being both chronic dis-
eases coincident due to repercussion and feet pain.

Other studies that analyzed foot health related QoL utilizing the
FHSQ [29,30] agree that footwear factor has a clear impact on QoL. In
FHSQ analysis in chronic asthmatic patients, Lopez et al. [24] obtain
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identical findings that indicate these patients present a deterioration in
QoL associated to footwear compared to healthy control group. Reinoso
et al. [39], in a study on foot health and QoL in rheumatoid arthritis pa-
tients, measured with other instruments, obtained a similar result to our
study regarding negative influence of footwear on QoL.

On the other hand, lowest results obtained in section 2 of the FHSQ
(section that responds to the subject's general health status) were for
general health and vigor domains. This means that study patients had
a poor perception of their general health, as well as energy and vital-
ity (vigor), damaging their QoL. CKD patients perceived deterioration
of their health in a multicausal way, since there are many reasons that
make them appreciate deterioration of their physical and mental state.

These patients are also often accompanied by anemia as a compli-
cation of kidney disease, causing a lack of energy, strength and vital-
ity [40]. There are several studies that agree with our result of lack
of vitality, all effected in very different populations such as persons
with breast cancer, pregnant women, subjects with foot problems, pa-
tients with musculoskeletal pain in the feet and type 2 diabetes mellitus
[41-45].

Likewise, in the present study, when comparing the FHSQ results by
gender, it was observed all values were lower in women, denoting a
worse state of health of their feet. Numerous studies support this state-
ment, Menz et al. conclude foot problems of women over 70 years of
age, among other reasons, are frequently related to chronic diseases
[46].

Specifically, in our research, in physical activity and vigor domains,
significant differences were encountered between male and female, with
a negative impact on women and similar to another study on quality of
life and health status in subjects with problems in the feet analyzed by
gender [23].

However, it is necessary to highlight lack of findings related to foot
health and its influence on QoL in patients with CKD, making it impos-
sible to contrast results with ours. However, there are multiple general
investigations on health-related QoL in subjects with CKD [20,47], all
with results of low quality of life and lack of wellness. It must be con-
sidered some clinical manifestations in CKD with repercussions on the
lower extremities and feet that decrease QoL of patient. Among others
they are: alterations in the quality of walk with risk of falls [16,49],
uremic itching [51], xerosis and onicopathies [11] and musculoskeletal
chronic foot pain [52].

For all the above, more podiatric research is required in this pathol-
ogy focused on the effectiveness of treatments to be instituted and on
protocols for preventive actions, to influence the improvement of QoL
by promoting foot health.

Finally, this research had some limitations. For future research, a
larger sample size and longitudinal evaluation would be appropriate.
Similarly, a simple random sampling process would be better to ensure
sample homogeneity. And, although the proper validity and reliability
of the FHSQ is known, the reliability for CKD patients has not been rec-
ognized and should be considered for future research.

5. Conclusions

The studied CKD population has problems their feet. Quality of life
of CKD subjects is negatively involved by health of their feet, difficul-
ties with footwear, their overall health, and lack of vitality. Women with
CKD show lower values of quality of life contrasted to male subjects, as-
sociated with inability to perform physical activity, lack of energy and
tiredness. Since CKD requires multidisciplinary care and treatment, the
podiatrist must join this collaborative team to contribute to prevention
and promotion of foot health, improving the quality of life of persons
with CKD.
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