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Abstract

[Purpose] When nurses provide care for individuals with oedema, the objective is to
protect the skin and avoid applying external force to the skin, but the efficacy of gentle
care is currently not well understood. This study was performed to clarify the relationships
between oedema and skin injury caused by external force in elderly individuals with oedema.

[Methods] This cross-sectional study was performed in patients > 65 years old at a long-
term care hospital with 500 beds and a nursing home with 100 beds in Japan. These facilities
fulfilled the selection criteria for prevention of pressure ulcers and external force preventive
care, standardized for elderly patients with a history of skin tears on the limbs. Patients with
severe conditions or for whom consent to participate was not obtained directly or from their
family members were excluded. Data collected included age, sex, duration of hospitalization,
main disease, body mass index (BMI) , immobility, paralysis, articular contracture, Braden
Scale, and risk factors for development of pressure ulcers. To identify edema and skin injury,
the whole body of each participant was divided into 55 anatomical sites. Degree of oedema
was evaluated using the modified Fukazawa method, from 0 to 4. Degree of oedema > 2 was
defined as “with oedema.” Skin injury was defined as “pressure ulcers, skin tears, and other
external force-related skin injuries.”

[Results] Of the 579 patients recruited, 269 were excluded from the analysis based on the
exclusion criteria. Of the 310 participants remaining in this study, 205 participants showed >1
anatomical location with degree of oedema > 2. The characteristics of these 205 participants
were: mean (* standard deviation) age, 87.2 = 7.3 years; female, 75.1%; median duration of
hospitalization, 2 years (interquartile range (IQR) , 0.72 - 356 years) ; median BMI, 182
kg/ nd (IQR, 158 -204 kg/ nf) ; cerebrovascular disease present, 62.0%. Braden Scale total
score =12 (IQR, 11 -15) , and 73.2% of participants were bedridden, 239% were chair-bound,
580% had paralysis, 60.5% had contracture of the upper limbs, and 67.8% had contracture of
the lower limbs. Skin injuries were identified in 41 regions, and 585% of total skin injuries
were on the lower limbs. Five sites (122%) showed both oedema and skin injuries, all of
which were on the lower limbs. The odds ratio for oedema by cross-tabulation of oedema and
skin injury was 087 (95% confidence interval, 0467 - 1.616) .

[Conclusion] We examined the relationship between oedema and skin damage in elderly
patients at facilities providing standardized preventive care for pressure ulcers and skin
tears. No significant relationship was identified between oedema and skin injury, and the
odds ratio of oedema was 0.87. Only the lower limbs showed skin injury coexisting with
oedema. These results suggest that nurses can reduce skin damage in elderly patients with
oedema using external force adjustment preventive care.
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Introduction

When nurses provide care for individuals with oedema,
the objective is to protect and avoid applying external
force to the skin, because the skin in people with oedema
is thin and more susceptible to injury”. Among the
elderly, the characteristic pattern of rete ridges flattens
out and the surface area of the dermal-epidermal junction
is reduced” when external force is applied, weakening
the bond between the epidermis and dermis. The skin of
elderly individuals with oedema is thus relatively fragile,
and is considered more susceptible to skin injury. Nurses
attending oedema patients provide gentle care. However,
whether skin injury occurs at particular oedema sites
when gentle care is carried out remains unclear. The
efficacy of gentle care is thus currently not very well
understood.

In previous studies of "oedema and skin injury", the
prevalence of oedema in people with pressure ulcers was
reported as 364% by Ohura® and 32% by Moriguchi”.
Extensive oedema is widely recognized as a risk factor
for the development of pressure ulcers”. The odds ratio
of oedema for pressure ulcers was reported as 4.7 by
Ohura”, 6.3 by Ohura® and 2.35 by Casimiro et al'”.
However, those studies did not determine whether
pressure ulcers were present at the actual oedema sites.
Skin tears are wounds caused by shearing, friction, and/or
blunt forces that result in the separation of skin layersm.
The prevalence of oedema in skin tear regions has been
reported as 388% by Lepez et al”” and as ranging from
124% to 17.7% by Konya et al'¥. White et al'? reported
that skin tears tend to occur in frail elderly individuals
who can ambulate independently. Many of them showed
oedema of the lower extremities with areas of purpura
and ecchymosis. They also reported that skin tears
usually occur when these patients are transferred from
wheelchairs or tub chairs'. Koyano et al” examined
the presence of oedema using high-frequency skin
ultrasonography. Increased numbers of low-echogenic
pixels, which are considered indicative of oedema at the
papillary dermis, were noted at the sites with skin tears.
However, whether impressions were present at the sites
showing such oedematous images is unclear. Gill et al'®
identified six risk factors of developing skin tears in the
elderly. The odds ratio of oedema for skin tears was
reported as 3.011 (95% confidence interval (CI), 1.617-
5605%) . It is evident that oedema is a risk factor for skin

injuries. While various studies have examined skin tears
at oedema sites, the occurrence of other lesions at oedema
sites remains unclear.

Examination of each site is necessary because nurses
want to clarify whether skin injury and oedema are
present at the sites. First, it is necessary to determine
whether the skin injury is caused by external force at the
site with oedema. This step is to examine preventive care
to avoid skin injuries caused by external force in elderly
individuals with oedema. The purpose of the present
study was to clarify the relationship between oedema and
skin injury caused by external force in elderly individuals

with oedema.

Methods
1. Study design and settings

This cross-sectional study was conducted at a long-term
care hospital with 500 beds and a nursing home with 100
beds in Ishikawa, Japan, between December 9, 2013 and
October 15, 2014. These facilities had met the selection
criteria for prevention of pressure ulcers and external
force preventive care, standardized to elderly patients
with a history of skin tears on the limbs.

2. Participants

All residents of the participating facilities were
considered eligible for inclusion in this study. The
exclusion criteria were: age <65 years; lack of consent
from the patient or their family members; or the presence
of severe medical conditions identified by a physician or
nurse. Data collected from participants included age, sex,
duration of hospitalization, main disease, body mass index
(BMI) , immobility, paralysis, articular contracture, Braden
Scale'” and risk factors for the development of pressure
ulcers. These data were obtained from medical and
nursing records.

3. Evaluation of oedema and skin injuries

To observe the whole body of the participant for
oedema and skin injury, each participant was considered
to be divided into 55 anatomical sites (Figure 1). While
a researcher observed the participant, another assistant
researcher took care of the safety of the participant.

The degree of oedema was evaluated using the modified
Fukazawa method (Table 1). The original Fukazawa
method"® used a scale from grade 0 to grade 3. Our study
added non-pitting oedema (NPE) to the original Fukazawa
table as a gradable condition. After this addition, the new
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Figure 1. The evaluation sites of oedema and skin injuries

Note. Each participant was divided into 55 anatomical sites. The degree of oedema was
evaluated by the modified Fukazawa method (Table 1) .

Table 1. Modified Fukazawa Method

grade criteria

0 There is no impression, and there is no swelling.

1 The impression which the outline of the dimple is slightly
differentiated by release of pressing, and seems to be sometimes
missed.

2 The impression does not become clear at the beginning of the

pressure, but it is found with pressure, and impression is left after

release.

3 The deep impression already remains after pressure release with
oedema is clear on ocular inspection and palpation at pressure

initiation.

NPE There is no impression, but is enlarged. (non-pitting oedema)

Note. The original Fukazawa method'® is from grade O to grade 3. Our study, added
“non-pitting oedema (NPE) ” to the original Fukazawa table as a gradable condition.
The researcher pressed one thumb onto the evaluation site of participant for 10 s.
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table with the NPE grading was called the “modified
Fukazawa method”. The researcher pressed one thumb
onto the evaluation site of the participant for 10 s. Degree
of oedema > grade 2 was defined as "with oedema". The
rater was a researcher who checked the accuracy of the
pressure in the pitting test. This rater was certified in
wound, ostomy and continence nursing (WOC nurse) .
Calibration was performed before the real test began.
First, the rater pressed on a pressure evaluator (Parm
Q": Cape, Yokosuka, Japan). Next, the rater checked the
reading on the pressure evaluator and ensured that the
range was 40-60 mmHg (intraclass correlation coefficient
(ICC), (1,1) =0977) . Stable pressure was important for
pressing and evaluation purposes and patient safety. This
was because patients with oedema and elderly individuals
have vulnerable skin. The duration of pressure on the
participant was measured with a stopwatch in every
experiment.

Skin injury was defined as "pressure ulcers, including
medical device-related pressure ulcers, skin tears and
other external force-related skin injuries’. After the
researcher took pictures of the skin injuries, evaluation
was performed. A dermatologist and another WOC
nurse who did not belong to the research group then
determined the type of skin injury from the photos. Next,
the researcher analysed the wounds. Analyses from the
dermatologist and the WOC nurse were found to indicate
the same types of skin injury.

4. Data analysis

Characteristics of the participants, sites of oedema grade
>2, and types and sites of skin injury for participants with
oedema were tabulated. We calculated the odds ratio of
oedema by cross-tabulation of oedema and skin injury.
We performed cross-tabulation of oedematous regions
showing both oedema and skin injury. Statistical analysis
was performed using Statistical Package for Social Science
(SPSS) version 220 software (IBM, Chicago, IL) .

5. Ethical consideration

Verbal explanations of the study were given to the
patients and/or their family members, and written consent
was obtained. Explanations included emphasis of the
fact that consent for participation could be withdrawn at
any time for any reason, without negative consequences.
After the examination, two researchers confirmed that
no skin abnormalities had developed at the examination

sites. Two researchers performed the examinations in

order to ensure participant safety. All examinations were
performed in a private room and unnecessary exposures
of participants were avoided to protect the privacy of the
participants.

This study was approved by the Medical Ethics
Committee of Kanazawa University (approval No481)

and the two participating facilities.

Results
1. Participants

A total of 579 patients hospitalized in the two facilities
were eligible to participate. Of those, 269 patients were
excluded from the analysis based on the exclusion criteria.
As a result, 310 participants were evaluated in this study.
No skin abnormalities were present at the examination
sites. A total of 269 individuals were excluded from the
study: 2 patients were <65 years old, 153 patients declined
to participate, and 114 patients were critically ill (Figure 2).
We categorized participants showing oedema grade >2
at any of the 55 observed sites to the “oedema group”. All
other patients were categorized as the “without oedema
group”. A total of 205 patients had >1 anatomical location
showing grade>2 oedema. The prevalence of oedema
was thus 66.1% (95%CIL, 60.7 - 71.1%) . The remaining
105 participants were without oedema. Characteristics
of participants in the oedema group were: mean (=
standard deviation) age, 87.2 = 7.3 years; female, 75.1%;
median duration of hospitalization, 2 years (interquartile
range (IQR), 072 -356 years) ; median BMI, 182 kg/ ni
(IQR, 158-204 kg/ ni); and presence of cerebrovascular
disease, 62.0%. Median total Braden scale score was 12
(IQR, 11 - 15), 73.2% of participants were bedridden, 23.9%
were chair-bound, 58.0% showed paralysis, 60.5% had
contracture of the upper limbs, and 67.8% had contracture
of the lower limbs (Table 2).
2. Oedema and skin injury

In the oedema group, 10,968 sites were evaluated, with
828 sites (7.5%) showing oedema grade >2. Of these, 88.2%
were on the lower limbs (Table 3). Skin injuries were
present in 41 sites, and 585% of total skin injuries were on
the lower limbs. Pressure ulcers were seen at 26 sites, and
the trunk and lower limbs each showed 12 pressure ulcer
sites. Skin tears were present at 5 sites, with 3 on the
lower limbs. Other wounds included 10 cases of subungual
hematoma or hematoma under callus. Nine of these 10

hematomas were on the lower limbs (Table 4). Five of
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Figure 2. Flow diagram of participants

the 41 sites with skin injury (12.2%) also showed oedema.
Skin injuries included 2 pressure ulcers, 1 skin tear and 2
other wounds. All 5 skin injuries were on the lower limbs
(Table 5, Table 6).

The prevalence of skin injury with oedema was 10.6%
(95%CI, 7.7 - 14.6%) , and the odds ratio of oedema by
cross-tabulation of oedema and skin injury was 0.87
(95%CI, 0467-1.616%; Table 7) .

Discussion

This study revealed three findings for oedema and
skin injury in the elderly. The odds ratio of oedema for
skin injury was 0.87, sites with both skin injury and
oedema comprised 12.2% of skin injury sites, and sites
showing both skin injury and oedema were uniformly
restricted to the lower limbs. The accuracy of these
findings was considered to be high because a single WOC
nurse (as a nurse specializing in wound care) performed
the monitoring of oedema and skin injury, evaluations
of skin injury were performed by a dermatologist and
another WOC nurse, and pressure for testing pitting was
calibrated and showed a high ICC.
1. Odds ratio of oedema for skin injury

We thought that skin injury would be more likely to
occur at sites with oedema, but the odds ratio of oedema
for skin injury in our study was 087, considerably lower

h** ' The reasons for this were

than in other researc
unclear. From a pathological perspective, oedema is a
condition involving an abnormally large fluid volume
in the circulatory system or in tissues in the interstitial
space'”. The four causes of oedema are a rise in
hydrostatic pressure, decreased colloid oncotic pressure,
lymphatic obstruction and capillary permeability sthenia'®.
Oedema can occur in all internal organs and tissues, but is
particularly common in the subcutaneous tissue, lungs and
brain'?.

Capillaries are distributed within the layers of the
dermis, and we thus think that oedema fluid accumulates
in the dermis. We therefore predict that binding
between the epidermis, dermis, and hypodermis would
be weakened. Furthermore, we think that oedematous
skin would be easily injured by external force due to the
flattening of the epidermis-dermis boundary with age?.
However, the present results showed that the odds ratio
for oedema was lower than reported elsewhere.

The fiscal year (FY) 2001 revision to Medical Fees
in Japan influenced preventive care for pressure ulcers
in each facility. The odds ratio of oedema for pressure
ulcer has been reported as 4.7 in 2002° and 63 in 2003 by
Ohura” and 235 by Cesar et al'”. Furthermore, Ohura”
reported that when support surface were not used, the
odds ratio of oedema rose markedly to 23.5. Based on
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the findings of Ohura®?, we considered that preventive
care for pressure ulcer was insufficient in facilities that
underwent revision of medical fees during FY 2002° and
2003”. In addition, the studies by Ohura® 9 investigated
acute care hospitals and homecare settings, not long-term
care facilities, which would have influenced the odds ratios.
We conducted our research in facilities already providing
preventive care for pressure ulcers, and skin injuries may
have been prevented by the provision of such care even

in patients with oedema, thus reducing the odds ratio.

2. Sites with both oedema and skin injuries
Three previous studies have examined the presence
of oedema at sites of skin injury, but those only focused

12, 13, 16 .
). Skin tears are wounds caused by

on skin tears
shearing, friction, and/or blunt forces that result in the
separation of skin layers'. Such lesions are common
in the elderly. Skin tears readily develop in the elderly
because, with age, the characteristic pattern of rete ridges
flattens out” when external force is applied, weakening

the bond between the epidermis and dermis. Skin tears

Table 2. The characteristics of participants with oedema (n=205)

Variables

n (%) or Mean + 5D / Median(IQR)

Age (vears)
Gender
Male
Female
Length of hospitalization(years )
BMI (kg/m®)

Main disease

872 +£73

51 (24.9)
154 (75.1)

2 (0.72-3.56)
182 (15.8-20.4)

Cerebrovascular disease 127 (62.0)
Dementia 80 (39.0)
Cardiac disease 80 (39.0)
Endocrine, nutritional and metabolic diseases 49 (23.9)
Diseases of the musculoskeletal system and 35 (17.0)
connective tissue
Neurologic disease 33 (16.1)
Diseases of the respiratory system 30 (14.6)
Diseases of the genitourinary system 17 ( 8.3)
Diseases of the digestive system 11 (54
Malignant neoplasms 8 (3.9
Others 2 (LO)
Braden Scale
Total score (6-23) 12 (11-15)
Sensory Perception (1-4) 3 (2-3)
Moisture (1-4) 2 (2-3)
Activity (1-4) 1 (1-2)
Mobility (1-4) 2 (2-2)
Nutrition (1-4) 3 (33
Friction and shear (1-3) 1 (1-2)
Daily life independence level
Bedridden 150 (73.2)
Chair bound 49 (23.9)
Ambulatory 6 (29
Paralysis 119 (58.0)
Contracture
Upper limbs 124 (60.5)
Lower Limbs 139 (67.8)
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could thus be studied under different research settings.
The prevalence of skin tears with oedema was reported
as 177%'?. The research settings for that study were an
acute-care ward for the elderly and rehabilitation wards
in a hospital. Konya et al investigated participants
including both <65 years old and>65 years old in 11
facilities, including some university and general hospitals,
the prevalence of skin tears with oedema was reported
as 38.8%. Other study demonstrated that the odds ratio
of oedema for skin tears was reported as 3.011 (95%Cl,
1617 - 5605%) ',

On the other hand, in this study, only one of the 5 sites
with both skin injury and oedema showed skin tears
(Table 6), representing a different prevalence due to
different research settings than other studies. This study
did not include acute-care settings, and when patients

Table 3. The sites with oedema (n=10,968)

showed skin tears on the limbs, skin injury preventive
care was provided. This was considered the reason for the
low prevalence of oedema with skin injury.
3. Anatomical location of oedema and skin injury

In this study, skin injury and oedema were only present
on the lower limbs. Table 6 shows the characteristics
of participants with skin injury at oedema sites. When
participants with oedema on the trunk area use support
surfaces, the external force applied to the skin is effectively
reduced. Four of these 5 participants (80.0%) had used
support surfaces in the preventive care of pressure ulcers.
Approximately 60% of all participants with oedema had
cerebrovascular disease, paralysis or contracture of the
limbs. The level of independence in daily life for these
participants was uniformly bedridden or chair-bound.

Based on the issues mentioned above, we could predict

Variables

n (%)

Number of grade 2 or more sites

Site of oedema
Face, head and neck
Trunk
Upper Limbs

Lower Limbs

828 ( 7.5)
0 (0.0
9 (LI

89  (10.4)

730 (88.2)

Table 4. The type and sites with skin injuries

Type of skin injury

site n (%)
Pressure ulcers Skin tears Others
Trunk 13(31.7) 12 1 0
Upper limbs 4( 9.8) 2 1 1
Lower limbs 24 (58.5) 12 3 9
Total 41 (100) 26 (63.4) 5(12.2) 10 (24.4)
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that these patients might be susceptible to developing
skin injuries on the lower limbs. A study of skin disorders
in the elderly showed that more than 40% of participants
had oedema of the lower limbs®. Immobility contributes
to vascular congestion, which in turn leads to both
dependent oedema and deep oedema from fluid shifts® . In
addition, paralysis had a negative influence on blood flow
in the lower limbs, and contracture was considered as a
cause of blood vessel denaturation.

Other wounds such as subungual hematomas are caused
by bleeding in the underlying vasculature of the nail bed
as a result of trauma® . However, no studies appear to
have considered the relationship between oedema and

subungual hematoma. In our study, two participants with

subungual haematomas and oedema were chair-bound.
For these two participants, we speculated that the tip of
the toe diagnosed with oedema would be susceptible to
bleeding, because when external force was transferred
and concentrated at the tip of the toe, pressure from the
nail would result in vulnerability to bleeding.
4. Contribution to nursing

Although the odds ratio for oedema and skin injury
was low in this study, not providing oedema patients with
skin injury preventive care is very risky, because elderly
individuals with oedema show vulnerable skin. The
facilities we investigated provide skin injury preventive
care to almost all patients who need such attention. The

odds ratio of oedema has been reported to rise markedly

Table 5. The sites with oedema at sites with skin injuries

Skin injuries (n=41)

site Site with oedema Site without oedema
Trunk 0 13
Upper limbs 0 4
Lower limbs 5 19

Table 6. The characteristics of the cases with skin injury in the site with oedema

Skin injury Daily life Contracture
Support
ID Main disease independence Paralysis  Upper Lower
Type Site surface
level limbs limbs
1 Pressure ulcer  Ankle Cerebrovascular  Bedridden + + + Air
lateral disease mattress
2 Pressure ulcer Ankle Cerebrovascular  Chair bound + - - Urethane
medial disease mattress
3 Skin tear Ankle Cardiac disease Bedridden + + + Air
medial Cerebrovascular mattress
disease
4 Subungual Toe Cardiac disease  Chair bound - - - Urethane
hematoma mattress
5 Subungual Toe Cerebrovascular  Chair bound - - - -
hematoma disease
Dementia
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Table 7. The cross tabulation of oedema and skin injury

Skin injury
total
with without
Oedema i 33 172 205
without 19 86 105
total 52 258 310

Note. Odds ratio of oedema: 0.87 (95%Cl, 0.467-1.616%)
Prevalence of oedema: 66.1% (95%CI, 60.7-71.1%)
Prevalence of skin injury with oedema: 10.6% (95%Cl, 7.7-14.6%)

when support surfaces are not used”. Therefore, when
we observe oedema sites in patients, it is very important
to provide external force preventive care as a prevention
step against skin injury.

5. Limitations

Our study investigated patients undergoing chronic
care in long-term care facilities. Acute care was not
examined in our study. Terminally ill cancer patients
were not explicitly excluded from this study, but no such
patients were present in the cohort.

Other studies have included patients in both acute and
terminal phases. However, investigation of oedema with
skin injury in elderly individuals did not yield similar
results to our study.

This study included only Japanese patients. Numbers
and sizes of melanosomes differ among races??, and
white people have few melanosomes and thin skin® .
Pale skin easily absorbs ultraviolet rays, and is thus more

%2 The present

susceptible to damage by photoaging
results thus may not be applicable to other races.

This research used a cross-sectional design and thus did
not perform evaluations at the time injuries developed. A
prospective study will be necessary in future because skin

injury easily occurs at sites of oedema.

Conclusion

We examined the relationship between oedema and
skin damage in elderly patients at facilities providing
standardized preventive care for pressure ulcers and skin
tears. No significant relationship was identified between
oedema and skin injury, with an odds ratio for oedema
of 0.87. Only sites on the lower limbs showed both skin

injury and oedema. These results suggest that we can
reduce skin damage in the elderly with oedema using

external force adjustment preventive care.
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WEDPAHTH H72012, F T ORI DLIS v, ZO720, AFEo HiE, FiEz
B AEna OFE SN X %R EHEEE O AT 2 & TH b,
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BIEEE N — L AT O 65 U LOEETH b, R TIL. BELHDICISHE
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&0 BEZ 205 %°C. FIHEM T2+ 73 5%, M 751%. BMI182, MMMEREE 620%. 7
L—F Y A — VAR 12, $72& ) A3 732%. R - B0 3 60% T o720 205 %
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