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A B S T R A C T

Aim: A retrospective analysis for the pressure ulcer in our burns center in northeast China was taken in order to
find the prognostic factors for ulcer recurrence.
Materials and methods: We collected the clinical data of hospitalized patients with pressure ulcer ranging from
September 2013 to September 2018 involving initial hospitalized data, follow up visit data and recurrent hos-
pitalized data, further univariable and multivariable Cox regression analysis were taken for searching the
prognostic factors of recurrent ulcer.
Results: The recurrent rate was 8.02%, and in the result of univariable and multivariable Cox regression analysis,
blood albumin level on admission below 25 g/dl contributed to the strongest predicting factor for recurrence,
with HR=32.745(95%CI= 8.061–133.022, P < 0.001). Multiple ulcers showed the second significant im-
portance for predicting recurrence, with HR=24.226(95%CI= 3.855–152.231, P=0.001 < 0.05). Single
caregiver contributed to the third prognostic factor, with HR=0.016(95%CI= 0.004–0.076, P < 0.001).
Conclusion: In a conclusion, multiple ulcers, blood albumin level below 25 g/dl on admission and single care-
giver were the three prognostic factors for recurrent pressure ulcer and the shortages of medical care out of
hospital in northeast China need more attention urgently. Flap treatment may not be a protective factor for ulcer
recurrence, but considered the advantages on the closure of deep wounds, it was still an effective treatment for
pressure ulcer nowadays.

1. Introduction

Pressure ulcer is a skin or subcutaneous tissue damage, usually
caused by ischemia and hypoxia, stemming from the pressure injury.
There are more than 100 risk factors for ulcer occurrence [1], for in-
stance, shear and friction force, immobility, moisture environment,
reduced sensation and low blood flow, arteriosclerosis, diabetes, mal-
nutrition, and infection, especially for those elderly patients aged more
than 70 years [2]. Complications could be fatal including osteomyelitis,
arthritis or sepsis. According to the Global Burden of Disease Study
2013, there were 14,000 deaths caused by pressure ulcer in 1990, while
this number rose to 29,000 in 2013 [3]. A survey reported by Cochrane
Database, the prevalence rate of pressure ulcer in European hospitals
ranged from 8.3% to 23%, and the prevalence rate in Canadian hos-
pitals was 26% [4]. Despite the fact that precautionary measures have
been raised variously, it is quite difficult to prevent ulcer occurrence,
especially for the critical ill patients in ICU, who suffer much more risk

factors. Kasikci [5] reported that the prevalence rate was 35.3% in
intensive care clinics in Turkey hospital.

In accordance with the National Pressure Ulcer Advisory Panel
(NPUAP) [6], there are four stages referred to as stage I to IV with
additional stages referred to as unstageable and suspected deep tissue
injuries. It is possible to treat pressure ulcer with the help of the con-
servative or surgical management, depending on the wound category,
size, and the patients’ general conditions. Non-blanchable redness of
local skin or partial thickness loss of dermis with shallow ulcer are
indications of a moderated damage, which may have the potential
possibilities to heal spontaneously in case of the appropriated care and
dressings are taken. Nevertheless, there is unclear conclusion whether
one topical agent or dressing is better as compared with another for the
treatment of pressure ulcer [7]. With regard to the full thickness tissue
loss with or without the exposed bone, tendon, or muscle, surgery in-
tervention is usually required. Despite the availability of surgery
treatments with satisfying results, the worry about recurrence requires
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consideration. Traditionally, flap surgery is selected for the purpose of
preventing recurrence in our mind with the possible reason that the
wound can be reconstructed with the help of the healthy vascularized
flap, which may have a robust potential ability resisting pressure injury,
but the result obtained is not ideal. In accordance with a survey in
spinal cord injuries patients, the ulcer recurrent rate rose to almost 35%
[8]. Irrespective of the choice of the treatment measures, the recurrent
possibility requires consideration, owing to the fragile local skin sub-
sequent to healing, together with the unavoidable risk factors [9], these
are likely to give rise to a higher recurrent rate as suspected. A survey
only reported 49% recurrent rate in spin cord injury patients with no
further investigation [10]. In order to find the prognostic factors for
ulcer recurrence in our burns center in northeast China, we performed a
retrospective analysis and the details were presented as hereunder.

2. Materials and methods

We gathered the clinical data of hospitalized patients with pressure
ulcer, which ranged between September 2013 and September 2018,
moreover, the including patients were clinically diagnosed with pres-
sure ulcer and healed completely after treatment, while for the patients
having a residual or incompletely healing in the preliminary hospita-
lization period were excluded. Furthermore, patients without the follow
up visit, in addition to patients with psychiatric illness or self-abuse,
and patients with the radiation injury or other non-stress injury factors,
were also not included. Among the included patients, we regarded the
cases as recurrent pressure ulcer when the pressure ulcer occurred
again after initial complete healing. The recurrent cases were gathered
all through the follow up visit for a further analysis. The initial hospi-
talized data, coupled with the follow up visit data, hospitalized data of
recurrent ulcer, and the hospitalization data if the recurrent pressure
ulcer relapsed again within the setting time were also gathered. With
regard to fundamental characteristics, gander, age, bedridden reason,
albumin level on admission, smoking, diabetes, expense and daily
caregiver number were also assessed. Besides that, for wound char-
acteristics, the wound location, stage, area, total wound number, and
the treatment measures were gathered as well. According to the wound
number, the following comparisons were divided into single or multiple
ulcer items. Further comparisons between non-recurrent and recurrent
groups were carried out with the help of a statistical analysis.

The survey was approved by the Ethics Committee of the First
Hospital of Jilin University. All the data involved in the study was
collected by two principal doctors. Patients’ personal information was
protected in accordance with the Chinese Law, only case numbers were
provided for identification.

3. Data analysis

Statistical analyses were carried out with the use of the Statistical
Package for the Social Sciences 25.0(SPSS). Categorical variables were
reported as percentages or frequencies, and continuous variables were
reported as mean ± SD. The hazard ratio (HR) and 95% CI were cal-
culated correspondingly with the help of the univariate Cox regression
analysis. Subsequent to the screening, meaningful factors were in-
corporated into the multivariate Cox regression analysis model, and the
risk factors with the predictive value were screened out by the stepwise
regression methodology. P values below 0.05 were regarded as sig-
nificant.

4. Results

4.1. Basic data

The basic data of including patients was showed in Table 1. 15
patients with the recurrent pressure ulcer were assessed and the re-
current rate was 8.02%, which involved 6 males and 9 females, the

recurrence interval time ranged between 3 and 48 months, whereas the
mean time was 19.8 months. The recurrent age of pressure ulcer was
between 39 and 81 years old, with an average of 62 years old. A
comparison between non-recurrent and recurrent pressure ulcer was
shown in Table 2. Among the 15 recurrent cases, three patients died
owing to the deterioration of normal condition in the second hospita-
lization time, and there was one patient, who died owing to pneumonia
during the follow up visit.

4.2. Initial and relapsed data of recurrent pressure ulcer

The first episode hospitalization data of the recurrent pressure ulcer
was extracted in Table 4. There were 5 relapsed cases subsequent to the
recurrent pressure ulcer healing shown in Table 4, all of which had
single wound. Recurrent interval time ranged from 1 to 18 months, with
the mean time of 8.4 months. All through the setting time, one patient
had the fourth hospitalization 10 months after the previous healing date
and had received the flap surgery, with a stage III wound in the sacrum,
which was the same position as compared with the previous location.

4.3. Cox regression analysis

For the purpose of investigating predictive factors for recurrent ulcer,
univariable and multivariable Cox regression analysis model were taken
among 11 risk factors (Table 3). In the univariable analysis, multiple ulcers
manifested a predictive factor for pressure ulcer, with HR=5.147
(95%CI=1.637–16.184, P=0.001 < 0.005). Blood albumin on admis-
sion level below 25 g/dl constituted a risk factor as well, with
HR=4.025(95%CI=1.281–12.642, P=0.017 < 0.05). Single care-
giver also constituted another prognostic factor in comparison with the
more caregiver groups, with HR=0.126 (95%CI=0.030–0.538,
P=0.005 < 0.05). On the other hand, with regard to the stage analysis,
stage IV contributed to the recurrence as compared with the stage II or III,

Table 1
Demographics of patients and basic characteristics of ulcer wound.

Characteristics n Percentage/range

Gender male 77 41.18%
female 110 58.82%

Age(years) 63.72 28–92
Bedridden time(years) 4.02 0.5–42
Bedridden reason spinal injury 113 60.43%

cerebral disease 50 26.74%
trauma 13 6.95%
other 11 5.88%

Albumin(g/dl) 24.58 17.1–31.5
Smoking 104 55.61%
Diabetes 89 47.59%
Caregiver number one 78 41.71%

two 92 49.20%
three or more 17 9.09%

Wound composition single 173 92.51%
double 9 4.81%
triple or more 5 2.67%

Expense(¥) 33089.51 10039.51–128077.58

Wound Number 207
Wound Area(cm2) 35.50 0.25–144

II 16 7.73%
Wound stage III 111 53.62%

IV 80 38.65%
trochanter 39 18.84%
ischium 68 32.85%

Wound location sacrum 66 31.88%
iliac crest 19 9.18%
post-trunk 15 7.25%
flap 142 68.60%

Wound treatment Skin graft 42 20.29%
conservative 23 11.11%
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with HR=0.053(95%CI=0.007–0.401, P=0.004 < 0.05). Being spe-
cific, the flap surgery did not manifest any significant risk possibility, with
HR=0.179 (95%CI=0.024–1.363, P=0.097 < 0.05). With regard to
the multivariable analysis, albumin level contributed to the strongest
prognostic factor for the recurrence, with HR=
32.745(95%CI=8.061–133.022, P < 0.001). In relation to the second
predictive factor, multiple ulcers manifested a significant importance for
the recurrence, with HR=24.226(95%CI=3.855–152.231, P=
0.001 < 0.05). Single caregiver contributed to the third prognostic factor,
with HR=0.016(95%CI=0.004–0.076, P < 0.001). As a surprise, the
IV stage wound did not manifest a meaningful predictive factor in the
multivariable analysis in comparison with the univariable analysis out-
come.

Together with that, the comparison of recurrent ulcer regarding the
initial, recurrent and relapsed hospitalization data were also performed
(Table 4). The wound composition manifested no significant difference,
which included not only single, but also double, triple, or quadruple
wounds (x2= 4.853, P=0.563 > 0.05), indicating the same result for
the wound location (x2= 2.762, P=0.948 > 0.05). While for the
wound stage, there was observed a substantial difference in the wound
stage among three groups (x2= 17.954, P=0.001 < 0.05). As a
consequence of the wound stage, the treatment measures also mani-
fested a substantial difference (x2= 15.13, P=0.004 < 0.05).

Moreover, the wound area and the expense of the recurrent cases re-
vealed a significant decline as compared with the initial episode cor-
respondingly (t=2.867, P=0.006 < 0.05; t=2.594, P=
0.021 < 0.05).

5. Discussion

Pressure ulcer has a significant impact on health-related quality of
life and causes substantial burden to patients, especially for the dis-
abled, old [11], and the patients in the intensive care settings [12],
Despite immense efforts, the incidence and prevalence of pressure ulcer
have not been changed dramatically over the years [13]. The point
prevalence of pressure ulcer in the total adult population in UK was
0.31 per 1000 population [14], it was also estimated that there were 2.5
million patients suffering from pressure ulcer in the United States every
year according to the Agency for Healthcare Research and Quality [15].
In terms of prevalence rate, it varied greatly in different regions and
countries. It's reported that the prevalence rate of hospital-acquired
pressure ulcers was 8% in Australia [16] and 12%–19.7% in the United
States [17]. Our department, as a burn center in Jilin province in
northeast China, takes the main therapeutic task for pressure ulcer in
our hospital, owing to the advantages in the wound management and
closure. Currently, there are 65 beds in our Burn center. The main

Table 2
Data comparison between non-recurrent and recurrent pressure ulcer.

Non-recurrent(n= 172) Recurrent(n= 15) x2/t P

Gender male 71 6 0.009 0.924
female 101 9

Age(years) < 60 95 8 0.020 0.887
≥60 77 7

Albumin(g/dl) ≥25 104 4 6.460 0.011
< 25 68 11

Bedridden time(years) ≥5 88 9 0.432 0.511
< 5 84 6

Bedridden reason spinal injury 106 7 1.749 0.6216
cerebral disease 45 5
trauma 11 2
other 10 1

Smoking 95 9 0.127 0.722
Diabetes 79 10 2.379 0.123
Caregiver number one 66 13 14.579 0.001

two 89 2
three or more 17 0

Wound composition Single 162 11 10.039 0.007
double 7 2
three or more 3 2

Treatment flap 120 14 3773 0.052
non-flap 52 1

Stage II or III 106 1 17.026 0.001
IV 66 14

Expense(¥) 31449.60 55398.16 −3.228 0.006

Table 3
Univariable and multivariable Cox regression analysis for the prognostic factors of recurrent ulcer.

Univariable analysis Multivariable analysis

HR(95% CI) P HR(95% CI) P

Age> 60years 1.112(0.403–3.068) 0.837
Male/female 1.112(0.396–3.124) 0.841
Albumin< 25 g/dl 4.025(1.281–12.642) 0.017 32.745(8.061–133.022) <0.001
Cause for staying in bed 1.919(0.695–5.295) 0.208
Stay length> 5years 0.740(0.263–2.078) 0.567
Multiple ulcers 5.147(1.637–16.184) 0.005 24.226(3.855–152.231) 0.001
Smoking 0.851(0.303–2.392) 0.760
Diabetes 0.463(0.158–1.353) 0.159
Caregiver(1 vs more) 0.126(0.030–0.538) 0.005 0.016(0.004–0.076) <0.001
Flap vs non flap 0.179(0.024–1.363) 0.097
Stage IV vs II,III 0.053(0.007–0.401) 0.004
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therapeutic symptoms include burns, pressure ulcers, diabetic foot,
refractory wounds, skin soft tissue infection and scarring plastic. Most
of the inpatients transferred from local hospitals to our department for
wound closure. The treatment measures include conservative and sur-
gery measures, but the recurrent cases cannot be avoided no matter
what measures, there is an urgent need to clarify what's the potential
risk factors for ulcer recurrence, as it is the purpose of this study. In the
current investigation, we collected the hospitalization data of pressure
ulcer patients in recent five years for the purpose of evaluating the
latent risk factors for the ulcer recurrence in northeast China.

Among the 187 inpatients, the recurrent rate was 8.02%, maybe the
actual rate could be higher because of the filter conditions in the data
collection. All through the data filtration, we excluded incompletely
healing cases in the first episode, since the residual wound suffered
from a higher recurrent rate as reported [18], which was likely to im-
pact the study purpose. The primary onset of pressure ulcer here in-
cluded both hospital acquired and community acquired pressure ulcer.
Because of the data filtration, the cases of recurrent pressure ulcer be-
longed to community acquired pressure ulcer after initial complete
healing. What's more, females occupied a larger percentage than males,
it seemed that females suffered from pressure ulcer more often than
males, despite the fact that it was not a risk factor for the ulcer recur-
rence in the univariable and multivariable Cox regression analysis. The
natural strength of a male body might contribute to this, besides that,
the poor psychological endurance of females facing the disability and
illness constituted another possible reason [19].

The mean onset age was 63.72 years old, the onset age varied sig-
nificantly since 65 years was also reported [20]. This earlier onset age
reminded us the possibilities of the pressure ulcer happening even if the
patients were younger, meanwhile those having other high risk factors.
Among 15 recurrent cases, the mean interval time between the initial
hospitalization and recurrent date was 19.8 months. 2 years after initial
healing constituted a high risk period when 10 recurrent cases (66.7%)
happened in accordance with our survey. We recommend that more
efforts should be taken currently for the purpose of preventing the re-
currence in the period of first 2 years after healing. In the Cox regres-
sion analysis, 60 years, as a median age, was taken for the purpose of
grouping, moreover, no significant result suggested that this age con-
stitute a risk predictor for the ulcer recurrence. As the available studies
demonstrated, the old age might constitute a risk factor for the pressure
ulcer occurrence, but not a prognostic factor.

Spinal disease took the major component for the bedridden reasons,
and the cerebral disease took the second majority. Although not a
prognostic factor for recurrence as the results showed, we could not
neglect the effects of these diseases, as Mino [21] took a combined
measure of albumin and incapability of self-positioning as a useful
index for evaluating the risk of pressure ulcer, the spinal or cerebral
disease could lead to the disability as well as sensory loss, which can
lower the sensitivity for pain, in addition aggravating the poor nutrition
of the local skin. Consequently, the fragile skin turned to be an ulcer
wound when exposed to the pressure damage. According to Grey's
study, the patients with spinal cord injuries showed a high risk for
pressure ulcer, especially in the first 5 years, the prevalence rate was
20–30% [22]. Considering the above results, we took the spinal or
cerebral disease as an important burden for the patients in the occur-
rence of pressure ulcer.

Blood albumin level on admission, smoking, and diabetes were
usually taken as the risk factors for pressure ulcer, which were linked to
the poor wound healing abilities. Keys [18] discovered the fact that
poorly controlled diabetes with hemoglobin A1C>6% was a key pre-
dictor for recurrent pressure ulcer, but no significant result was ob-
served in the multivariable analysis by Wimon [23]. We did not find a
significant difference on diabetes or smoking through the comparison
between nonrecurrent and recurrent groups, most likely, different re-
sults were depended on the patients involved in. In our investigation,
the blood albumin level below 25 g/dl was observed as a prognostic
factor for the ulcer recurrence in the univariable and multivariable Cox
regression analysis. This result reminded us the importance of nutrition,
which was a major factor in both the initial and recurrent pressure ulcer
[24]. Apparently, blood albumin level was associated with the nutrition
level, which could not only reflect the daily care level out-hospital, but
also an indicator for the severity of pressure ulcer, as albumin could be
reduced as a result of the consumption by the ulcer infection. Clinical
judgment was recommended in estimation of energy and protein needs,
considering the size and severity of pressure ulcer [25]. While for
supplying nutrition, the dietary prescription can be increasingly tai-
lored to persons with pressure ulcers [26], nevertheless, there was little
evidence supporting the use of oral or enteral nutrition supplementa-
tion for the prevention of ulcers [27].

Obviously, caregiver who was responsible for the daily care of pa-
tients, was absolutely important for the pressure ulcer patients. It was
also apparent that the patients possessing the single caregiver suffered

Table 4
Comparsion between initial, recurrent, and relapsed hospitalization dataof 15 recurrent pressure ulcer cases. *compared to the initial episode, t=2.867,
P=0.006 < 0.05; #compared to the recurrent group, t=−0.608, P=0.548 > 0.05; &compared to the initial episode, t=2.594, P=0.021 < 0.05; %compared
to the recurrent group, t=0.401, P=0.709 > 0.05.

Initial pressure ulcer(n= 15) Recurrent pressure ulcer(n= 15) Relapse after recurrent(n= 5) x2 P

Compose single 11 9 5 4.853 0.563
double 2 4 0
triple 1 2 0
quadruple 1 0 0

Wound number 22 23 5
Wound area(cm2) 60.41 31.53* 23#

Stage II 3 8 1 17.954 0.001
III 2 8 4
IV 17 7 0

Location trochanter 5 4 1 2.762 0.948
ischium 7 7 3
sacrum 8 8 1
iliac crest 1 2 0
post-trunk 1 2 0

Site same – 20 4 0.162 0.687
new – 3 1

Treatment flap 19 9 4 15.13 0.004
skin graft 3 5 1
conservative 0 9 0

Expense(¥) 55398.16 28379.31& 26991.60%

Follow-up live/died – 11/4 5/0
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from recurrent ulcer more often than others, as our univariable and
multivariable Cox regression analysis suggested. It was a pity that
41.71% of the patients had only one caregiver and the situation went
worse in the recurrent group, which contributed to the ulcer recurrence.
This situation was related to the disadvantages of home nursing in our
area. The shortages on the community medical care constituted a
common malady in developing countries. As in European countries,
more attentions were attached to the nursing standard for prevention
[28], but the situation in our country was contrary, wherein the most
pressing issue was the shortage of the basic medical care facilities and
staffs, letting alone the professional caregivers. Since the caregivers
were primarily the relatives of patients, an informal caregiver was not
only a disaster for patients, but also a burden for their own quality of
life [29].

The expense for the hospitalization amounted to be approximately
33089.51¥ per patient. According to the current report, the cost
reached GBP 14,108 Pound for the stage IV ulcer in the UK, and the
aggregate annual cost was approximately 1.4–2.1 billion Pound in the
year 2004 [30], while the cost rose to 11 billion USD for the hospita-
lized patients in 2006 Surprisingly [31]. Nevertheless, in comparison
with the income level, the expense was not so ideal. The patients were
likely to give up treatment for financial reasons. Furthermore, the ex-
pense for the initial hospitalization of pressure ulcer showed much
higher compared with the recurrent hospitalized period (t= 2.594, and
P=0.021 < 0.05). We attributed this to the difficulties in the primary
treatment, owing to the severe stage of pressure ulcer, since there were
17 wounds in stage IV. Moreover, we observed that the expenditure of
pressure ulcer for stage IV was usually higher in comparison with that
for stage III, with the severity of pressure ulcer increasing, the cost rose
resultantly. While a survey figured it out that the average cost for stage
III ulcer was higher as compared with that for stage IV in the patients
with spinal cord injuries, but the author showed no agreement to his
result and contributed it to the limited including patient numbers of
stage IV [32]. In our department, most of the cases receiving con-
servative treatment opted for being out of hospital, not hospitalization,
which was likely to impact our data. As we were aware of the fact,
special dressings were often used for the conservative management, and
the daily changing dressings for a long time was quite expensive, which
was likely to increase the expenditure. In contrast, surgery cost for
single wound remained stable because of the similar surgery process.

It was obvious that it need more efforts in the closure of multiple
ulcers compared to the single ulcer wound. As the study showed, there
were more multiple wound cases in the recurrent group, further uni-
variable and multivariable Cox regression analysis shed light on the fact
that multiple ulcersconstituted a prognostic factor for the ulcer recur-
rence. Owing to the multiple ulcers, which resulting in malnutrition,
the difficulties in daily care rose and recurrent ulcer occurred conse-
quently. In addition, approximately 86.96% of the recurrent wounds
occurred in the same site compared with the initial wound location, We
noted the fact that stage III and IV were difficult in the wound closure
with the loss of full thickness of skin, coupled with the exposure of joint.
With the stage severity rising, the flap surgery rate reached to 68.60%.
In a multivariable Cox regression analysis, stage IV wound did not
manifest significance for the prediction of the ulcer recurrence, which
suggested that the stage IV wound did not make a predictive factor, and
the recurrence of pressure ulcer had no association with the severity of
the wound, meanwhile being associated with the multiple ulcers.

Treatment strategies for pressure ulcer included the wound man-
agement, nutrition support, debridement and surgery reconstruction.
As no ideal randomized controlled trials provided a robust evidence on
the surgery intervention for pressure ulcer [33], accordingly, the pub-
lished UK National Institute for Health and Clinical Excellence(NICE)
guidelines did not put forward any particular recommendations. In our
research, the comparison between the flap and non-flap cases in the
nonrecurrent and recurrent group demonstrated no significant differ-
ences. With regard to the further exploration, we performed the

analysis of the changes in the recurrent cases in three time points: initial
and recurrent episode, relapsed data after recurrent ulcer healing. It's
evident that the wound stage and area showed a reduction. Considering
these features, we discovered that, even though the flap surgery
methodology could not prevent the ulcer recurrence, as a consequence
of receiving flap surgery, the recurrent wound stage lowered sig-
nificantly, which was the benefit of the flap treatment in our view. It's
difficult to prevent the pressure ulcer relapsing, in case of not being
avoided, why not to choose flap surgery in order to lower the wound
stage and area? Perhaps, the reduction of the wound stage and area
were not only associated with the surgery option, but also benefited
from the rising prevention awareness of the patients and caregivers.
Schoeps [34] thought that patients' knowledge and participation
showed a positive effect in preventing pressure ulcer. And Ljung [35]
held the view that, with the increase in awareness, the low-grade of
recurrent ulcer stemmed as a consequence of the early detection, and
there was no need for the re-operation. Further discussion was required
for evaluating the actual effect of this raising awareness in preventing
ulcer recurrence.

As our data suggested, we did not perform the analysis of different
dressings or topical agents for the treatment, since this investigation
was just a review analysis emphasizing the recurrent pressure ulcer
with limited cases involved in the investigation, not random trials.
Together with that, there was a big variety of dressings or agents for
different wounds, as a Cochrane review on dressings and topical agents
for the treatment of pressure ulcers provided an uncertain conclusion
owing to the same reason, evaluating 21 dressings as well as topical
agents in 39 research works [7]. Furthermore, the decision of making
use of which type of dressing or agent was primarily depended on not
only the wound appearance, but also the clinical experience and cost.
This varied substantially in different hospitals or countries, in our
hospital, dressings or agents were typically applied on the superficial
pressure ulcer or partial thickness dermal injury for the conservative
treatment. In addition, we did not perform the analysis of different flaps
as there was no clear conclusion on the option of flaps for different
types of ulcers. Flap selection involved a consideration of several fac-
tors, which included the ulcer site, flap design and the location of the
flap in relation to the site of coverage. Moreover, it was quite difficult to
suggest which type of flap was the best choice in consideration of the
doctors’ skill. Besides that, the wound area was not taken into the Cox
regression analysis, since we thought that the wound area had difficult
in reflecting the severity of the ulcers, owing to the fact that there was
an extensive variety in the manifestation of the pressure ulcer wound,
as the wound was likely to present a small defect with a deep sinus tract
reaching the muscle or joint. An approximately analysis discovered the
fact that the initial defect size constituted a risk factor for the devel-
opment of a recurrent ulcer, while only ulcer area was calculated,
which we considered as requiring further discussion as the reason
highlighted earlier [9]. Eventually, the factors we included for the ulcer
recurrence were still insufficient, for instance, only caregiver numbers
were calculated, but no further evaluation was carried out for the care
level, which was considered as a pivotal factor for the prevention of
ulcers.

6. Conclusions

As evident from the data analysis, the onset age of pressure ulcer
showed younger, and the wound stages were the severe ulcer (III and IV
stage) primarily. Albumin level on admission, single caregiver, multiple
ulcers constituted the three key prognostic factors for the recurrent
pressure ulcer, as our survey suggested. Moreover, lacking medical care
out of the hospital in northeast China required more urgent attention.
Ultimately, flap treatment was not likely to be a protective factor for the
ulcer recurrence, meanwhile considering the advantages for the deep
wound closure, which still made a productive treatment for pressure
ulcer nowadays.

N. Zhang, et al. Journal of Tissue Viability 28 (2019) 231–236

235



Conflict of interest

The authors declare that there is no conflict of interest.

Ethical approval

The survey was approved by the Ethics Committee of the First
Hospital of Jilin University. All the data involved in the study was
collected by two principal doctors. Patients’ personal information was
protected in accordance with the Chinese Law, only case numbers were
provided for identification.

Acknowledgments

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

References

[1] Lyder CH. Pressure ulcer prevention and management. J Am Med Assoc
2003;289(2):223–6.

[2] Bredesen IM, Bjoro K, Gunningberg L, Hofoss D. Patient and organisational vari-
ables associated with pressure ulcer prevalence in hospital settings: a multilevel
analysis. BMJ Open 2015;5(8):e7584.

[3] Global, regional, and national age-sex specific all-cause and cause-specific mortality
for 240 causes of death, 1990-2013: a systematic analysis for the Global Burden of
Disease Study 2013. Lancet 2015;385(9963):117–71.

[4] McInnes E, Jammali-Blasi A, Bell-Syer SE, Dumville JC, Middleton V, Cullum N.
Support surfaces for pressure ulcer prevention. Cochrane Database Syst Rev
2015(9):D1735.

[5] Kasikci M, Aksoy M, Ay E. Investigation of the prevalence of pressure ulcers and
patient-related risk factors in hospitals in the province of Erzurum: a cross-sectional
study. J Tissue Viability 2018;27(3):135–40.

[6] National Pressure Ulcer Advisory Panel. European pressure ulcer advisor Panel, Pan
pacific pressure injury alliance. Prevention and treatment of pressure ulcers: clinical
practice guideline. Perth: Cambridge Media; 2014.

[7] Westby MJ, Dumville JC, Soares MO, Stubbs N, Norman G. Dressings and topical
agents for treating pressure ulcers. Cochrane Database Syst Rev 2017;6:D11947.

[8] Niazi ZB, Salzberg CA, Byrne DW, Viehbeck M. Recurrence of initial pressure ulcer
in persons with spinal cord injuries. Adv Wound Care 1997;10(3):38–42.

[9] Wurzer P, Winter R, Stemmer SO, et al. Risk factors for recurrence of pressure ulcers
after defect reconstruction. Wound Repair Regen 2018;26(1):64–8.

[10] Cushing CA, Phillips LG. Evidence-based medicine: pressure sores. Plast Reconstr
Surg 2013;132(6):1720–32.

[11] Gorecki C, Brown JM, Nelson EA, et al. Impact of pressure ulcers on quality of life in
older patients: a systematic review. J Am Geriatr Soc 2009;57(7):9.

[12] Jenkins ML, O'Neal E. Pressure ulcer prevalence and incidence in acute care. Adv
Skin Wound Care 2010;23(12):556–9.

[13] Dealey C, Brindle CT, Black J, et al. Challenges in pressure ulcer prevention. Int
Wound J 2015;12(3):309–12.

[14] Vanderwee K, Clark M, Dealey C, Gunningberg L, Defloor T. Pressure ulcer pre-
valence in Europe: a pilot study. J Eval Clin Pract 2007;13(2):227–35.

[15] Agency for Healthcare Research and Quality. Preventing pressure ulcers in hospitals
2014 Available at: https://www.ahrq.gov/professionals/systems/hospital/
pressureulcertoolkit/putool1.

[16] Asimus M, Maclellan L, Li P. Pressure ulcer prevention in Australia: the role of the
nurse practitioner in changing practice and saving lives. Int Wound J
2011;8(5):508–13.

[17] Jenkins ML, O'Neal E. Pressure ulcer prevalence and incidence in acute care. Adv
Skin Wound Care 2010;23:556–9.

[18] Keys KA, Daniali LN, Warner KJ, Mathes DW. Multivariate predictors of failure after
flap coverage of pressure ulcers. Plast Reconstr Surg 2010;125(6):1725–34.

[19] Ebrahimzadeh MH, Shojaei BS, Golhasani-Keshtan F, Soltani-Moghaddas SH,
Fattahi AS, Mazloumi SM. Quality of life and the related factors in spouses of ve-
terans with chronic spinal cord injury. Health Qual Life Outcomes 2013;11:48.

[20] Whittington K, Patrick M, Roberts JL. A national study of pressure ulcer prevalence
and incidence in acute care hospitals. J Wound, Ostomy Cont Nurs
2000;27(4):209–15.

[21] Mino Y. Pressure ulcers in bedridden elderly subjects. Nihon Ronen Igakkai Zasshi
2002;39(3):253–6.

[22] Grey JE, Harding KG, Enoch S. Pressure ulcers. BMJ 2006;332(7539):472–5.
[23] Sirimaharaj W, Charoenvicha C. Pressure ulcers: risk stratification and prognostic

factors that promote recurrence after reconstructive surgery. Int J Low Extrem
Wounds 2018;17(2):94–101.

[24] Serra R, Caroleo S, Buffone G, et al. Low serum albumin level as an independent risk
factor for the onset of pressure ulcers in intensive care unit patients. Int Wound J
2014;11(5):550–3.

[25] Doley J. Nutrition management of pressure ulcers. Nutr Clin Pract
2010;25(1):50–60.

[26] Thomas DR. Role of nutrition in the treatment and prevention of pressure ulcers.
Nutr Clin Pract Off Pub Am Soc Parenter Enteral Nutr 2014;29(4):466.

[27] Reddy M, Gill SS, Rochon PA. Preventing pressure ulcers: a systematic review. J Am
Med Assoc 2006;296(8):974–84.

[28] Wilborn D, Grittner U, Dassen T, Kottner J. The national expert standard pressure
ulcer prevention in nursing and pressure ulcer prevalence in German health care
facilities: a multilevel analysis. J Clin Nurs 2010;19(23–24):3364–71.

[29] Rodrigues AM, Ferreira PL, Ferre-Grau C. Providing informal home care for pressure
ulcer patients: how it affects carers' quality of life and burden. J Clin Nurs
2016;25(19–20):3026–35.

[30] Bennett G, Dealey C, Posnett J. The cost of pressure ulcers in the UK. Age Ageing
2004;33(3):230–5.

[31] Russo CA, Steiner C, Spector W. Hospitalizations related to pressure ulcers among
adults 18 years and older, 2006: statistical Brief #64. 2006.

[32] Chan BC, Nanwa N, Mittmann N, Bryant D, Coyte PC, Houghton PE. The average
cost of pressure ulcer management in a community dwelling spinal cord injury
population. Int Wound J 2013;10(4):431–40.

[33] Wong JK, Amin K, Dumville JC. Reconstructive surgery for treating pressure ulcers.
Cochrane Database Syst Rev 2016;12:D12032.

[34] Schoeps LN, Tallberg AB, Gunningberg L. Patients' knowledge of and participation
in preventing pressure ulcers- an intervention study. Int Wound J
2017;14(2):344–8.

[35] Ljung AC, Stenius MC, Bjelak S, Lagergren JF. Surgery for pressure ulcers in spinal
cord-injured patients following a structured treatment programme: a 10-year
follow-up. Int Wound J 2017;14(2):355–9.

N. Zhang, et al. Journal of Tissue Viability 28 (2019) 231–236

236

http://refhub.elsevier.com/S0965-206X(18)30138-4/sref1
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref1
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref2
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref2
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref2
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref3
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref3
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref3
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref4
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref4
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref4
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref5
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref5
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref5
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref6
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref6
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref6
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref7
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref7
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref8
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref8
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref9
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref9
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref10
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref10
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref11
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref11
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref12
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref12
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref13
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref13
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref14
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref14
https://www.ahrq.gov/professionals/systems/hospital/pressureulcertoolkit/putool1
https://www.ahrq.gov/professionals/systems/hospital/pressureulcertoolkit/putool1
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref16
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref16
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref16
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref17
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref17
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref18
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref18
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref19
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref19
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref19
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref20
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref20
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref20
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref21
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref21
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref22
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref23
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref23
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref23
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref24
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref24
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref24
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref25
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref25
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref26
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref26
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref27
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref27
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref28
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref28
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref28
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref29
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref29
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref29
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref30
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref30
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref31
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref31
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref32
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref32
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref32
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref33
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref33
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref34
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref34
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref34
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref35
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref35
http://refhub.elsevier.com/S0965-206X(18)30138-4/sref35

	A retrospective analysis of recurrent pressure ulcer in a burn center in Northeast China
	Introduction
	Materials and methods
	Data analysis
	Results
	Basic data
	Initial and relapsed data of recurrent pressure ulcer
	Cox regression analysis

	Discussion
	Conclusions
	Conflict of interest
	Ethical approval
	Acknowledgments
	References




