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Abstract 
Background: Pressure ulcers are a major problem both in our context than in studies conducted around the world. In Tunisia, few studies have 
focused on estimating their extent.  

Aim: To estimate the incidence of pressure ulcers in some at-risk departments of the Hospital of Sahloul and to identify the associated risk 

factors.  
Methods: We carried out a longitudinal study in the departments of Anesthesia-Resuscitation, Internal Medicine, and Aesthetic and Restorative 

Surgery at the Hospital of Sahloul during 3 months from October the 1st until December 31st, 2015.  

Results: Overall, 150 patients were eligible. Their mean age was 46.1 ± 20.2 years. The sex ratio was 1.94. In our study, 29 patients had pressure 
ulcers, which represented a patient incidence of 19.3% (95% CI: [13-25.3]). In addition, 56 episodes of pressure ulcers were observed in these 

patients, resulting in a pressure ulcer incidence of 37% (95% CI: [29.3-44.7]) and incidence density of 2.3 episodes per 1000 days of 

hospitalization. The most frequent locations were the heels followed by the buttocks. In multivariate analysis, polytrauma (p=0.048) and disorders 
of higher functions (p<10-3) were found as independent risk factors for pressure ulcer occurrence. Regarding the evaluation of different pressure 

screening scores, Braden had the best sensitivity-specificity pair.  

Conclusion: Our results highlight the extent of the problem of pressure ulcers in our hospital. The fight against the occurrence of this 
complication requires a good management of traumatized and patients with a disorder of the higher functions based on the recommendations 

concerning the rehabilitation and the nutrition.  
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Introduction 
 

The pressure ulcer is a cutaneous lesion of ischemic origin linked to a 
compression of the soft tissues between a hard plane and the bony 

protrusions [1,2], met mainly in patients hospitalized in resuscitation or 

those which require a long term institutional care. The incidence of 

pressure ulcers varies widely depending on the clinical setting [3-7]. In 

fact, a multidisciplinary process improvement program was initiated at 

the University of Miami Hospital in 2009 to identify the prevalence of 
hospital-acquired pressure ulcers at the institution and to implement 

interventions to reduce the incidence of pressure ulcers. As a result, the 

rate of pressure ulcers dropped to 2.76% by the second quarter of 2012 
and has remained steadily low at 1%–2% for nine consecutive quarters 

[3].  

 
They impose a heavy burden not only on the patient, but on the entire 

health system. Reducing their frequency is an important component of 

the current goals for patient safety as evidenced by the Institute for 
Healthcare Improvement (IHI) [8-10], especially that they can be 

avoided or at least diminished, by simple actions and reflexes to adopt. 

In fact, prevention of pressure ulcers was one of the six new 
interventions adopted by “The 5 Million Lives Campaign” [10]. This is  

 
 

 

why it is important to define the factors that lead to its constitution and 
to codify the conduct to be held in both preventive and curative way. In 

Tunisia, the prevalence of pressure ulcers in a university hospital has 
been estimated at 5.3% [11]. However, for the risk factors associated 

with their occurrence, only univariate analysis was performed. The 

purpose of our work was to determine the incidence of pressure ulcers 
at Sahloul Hospital, to study its independent risk factors, and to 

evaluate assessment scales for pressure ulcers.  

 

Methods 
 

Setting, type and study population 
 

We conducted a longitudinal observational incidence study at Sahloul 
hospital in Sousse over a 3-month period from October the 1st, 2015 to 

December 31st, 2015. This study is a pilot study and is voluntary; we 

have contacted all long-stay departments of Sahloul Hospital and 
hosting patients who may be considered at risk of developing a 

pressure ulcer. Only departments of Anesthesia-Resuscitation, Internal 

Medicine, and Aesthetic and Restorative Surgery agreed to participate. 

https://doi.org/10.33805/2573.3877.133
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Thus, we included all hospitalized patients in these at-risk services 

during the study period. 
 

Data collection 
Data collection was established through the observational analysis of 
patient data using an operating record filled at the patient's bed after 

questioning and examination of the patient, consultation of his medical 

file and the interview with the care team. The data collected were 
related to patients' socio demographic characteristics (age, 

socioeconomic level, associated co-morbidities, risk factors, etc.), the 

characteristics of the ulcer (location, size, associated signs, etc.), as 
well as the treatment received and/or in progress. We used the Mini 

Mental State Examination (M.M.S.E) to assess the cognitive functions 

[12]. Nutrition status was assessed via serum albumin level taking into 
account the of C-reactive protein levels. The undernutrtion was defined 

as albuminemia less than 35 g/l [13]. 

 
To evaluate the risk of pressure ulcer occurrence, we used three types 

of scales: Norton scale [14], Braden scale [15-17], and Water low scale 

[18]. For the classification of pressure ulcers, we used the staging of 
the National Pressure Ulcer Advisory Panel [19]. 

 

Statistical analysis 
Statistical analysis was performed using SPSS software package 
(version 20.0, SPSS Inc, Chicago, IL, USA). Continuous variables 

were described as means ± standard deviations, and compared using 
the student t-test. Categorical variables were summarized with absolute 

and relative frequencies, and compared using the chi-squared test (or 

Fisher exact tests where appropriate). All variables with a significance 
level ≤ 20%, in this analysis, were included in the multi-variate 

analysis. The latter was performed according to the stepwise binary 

logistic regression model. Significance was considered at P-
value<0.05. 

  

Results 
 

Patient’s characteristics 
During the study period, 150 patients were enrolled in the three 

departments. Their average age was 46.1 ± 20.2 years with extremes 

ranging from 4 to 86 years old. A male predominance was noted (n=99, 
66%). More than half of the patients (58.7%) were hospitalized in the 

department of anesthesia-resuscitation, 32.6% were hospitalized in the 

department of internal medicine, and 8.7% in the department of 
reconstructive surgery.  

 

The mean length of stay was 8.3 ± 4.5 days. Most common medical 
histories were diabetes (15.4%) and high blood pressure (14.7%). The 

most common underlying disease was polytrauma (n=52, 34.7%). Out 

of 150 enrolled patients, 51 had superior function disorders, 30 had 
deep sensitivity disorders and 10 had tactile and thermo-algesic 

sensitivity disorders. On the other hand, 76 patients (50.7%) had under 
nutrition during their hospitalization, and 22 patients (15%) had a fluid 

intake<1.5 liters/24 hours. A nutritional compliment was administered 

to 55 patients (36.7%). We recorded 4 cases of complications of 
venous thrombosis of the lower limbs. Only 14 patients (9.3%) 

benefited from compression stockings, and 58 patients (38.7%) 

benefited from rehabilitation. Half of the patients benefited from a 
change of position every 3 hours. 

 

Risk assessment scales of pressure ulcer (Table 1) 
In our study, the mean Braden score was 15 ± 6.8 (6-23). One in four 
patients had a very high risk of pressure ulcers (Braden score ≤ 7). The 

mean Norton score was 12.6 ± 5.3 (5-19). In addition, 46% of patients 

had a high risk of pressure ulcers (Norton score<12). The mean 
Waterloo score was 11 ± 7.1 (2-29). In addition, 12.7% of patients had 

a high risk of pressure ulcers (> 20). 

 
 

 

Score Gradation Number (%) 

Braden 

≤ 7 38 25.3 

[8–12] 21 14 

[13–17] 28 18.7 

[18–23] 63 42 

Norton 

<12 69 46 

[12–13] 12 8 

[14–16] 13 8.7 

>16  56 37.3 

Waterlow 

<10 73 49 

[10–15] 32 21.3 

[16–20] 25 16.8 

> 20 20 12.9 

Table 1: Distribution of patients according to different scales. 

 

Incidence of pressure ulcer 
In our study, 56 episodes of pressure ulcers were observed in 29 

patients, which correspond to a patient incidence of 19.3% (95% CI: 

[13-25.3]), and a pressure ulcer incidence of 37% (95% CI: [29.3 - 
44.7]). The mean time to onset of pressure ulcers was 6.5 ± 2.5 days 

with extremes ranging from 2 to 10 days. The most frequent locations 

were heels (41%) and buttocks (30.4%), as shown in Table 2. In our 
study, 20 patients had a Stage IV of pressure ulcer, which corresponds 

to 69% of patients and 83.9% of identified pressure ulcers (Table 3). 

 

Localisation 
% patients 

(n=150) 

% patients with 

pressure ulcer (n=29) 

% pressure 

ulcers (n=56) 

Heel (n=23) 15.3 79.3 41 

Buttock (n=17) 11.3 58.6 30.4 

Sacrum (n=10) 6.6 34.4 17.8 

Trochanter (n=5) 3.3 17.2 8.9 

Occiput (n=1) 0.66 3.4 1.78 

Table 2: Distribution of patients according to pressure ulcer 

localization. 

Stage % patients 

(n=150) 

% patients with 

pressure ulcer (n=29) 

% pressure 

ulcers (n=56) 

I (n = 4) 2.7 13.8 7.1 

II (n = 5) 3.3 17.2 9 

III (n = 0) 0 0 0 

IV (n = 20) 13.3 69 83.9 

Table 3: Distribution of patients according to pressure ulcer stage. 
 

Risk factors of pressure ulcer 
In univariate analysis, several factors were associated with the 
occurrence of pressure ulcer (Table 4). However, in multivariate 

analysis, only polytrauma (p=0.048, RR=2.88, 95%CI=[1.09-8.2]) and 

disorders of high functions (p<10-3, RR=11.17, 95%CI=[3, 58-35,1]) 
were identified as independent risk factors of the occurrence of 

pressure ulcers. In our study, the Braden scale had the best 

sensitivity/specificity pair and a better diagnostic orientation (Y=0.95) 
(Table 5). 

 

Discussion 
 
In our series, 29 patients were affected which corresponds to a patient 

incidence of 19.3% (95% CI: [13-25.3].) In total, 56 episodes of 

pressure ulcers were observed in these patients, which corresponds to a 
pressure ulcer incidence of 37% (95% CI: [29.3-44.7]), and polytrauma 

(OR=2.88, p=0.048) and functional disorders. (OR=11.17, p<10-3) 

were the independent risk factors for pressure ulcers. 
 

Incidence of pressure ulcers 
Our rate is in the range reported in the literature: In Europe, the 
incidence varies considerably from one country to another and the 

results reported were a source of controversy in the same country. 

Indeed, Lahmann et al., [20], based on two different data collection 
systems "AQUA Institute" and "Kinexus", reported incidences of 1.3%  
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Variables 

Pressure ulcer 

Yes 

n % 

Mean age 50.3 ± 19.7 

Gender 
Male 18 18.2 

Female 11 21.6 

Medical history 

Diabete 
Yes 5 21.7 

No 24 18.9 

High blood 
pressure 

Yes 4 18.8 

No 25 19.5 

Undernutrition 
Yes 25 32.9 

No 4 5.4 

Underlying diseases 

Geriatric 
Yes 10 28.6 

No 19 16.5 

Sliding 

syndrome 

Yes 1 33.3 

No 28 19 

Stroke 
Yes 2 25 

No 27 19.3 

Burns 
Yes 0 0 

No 29 21.3 

Myopathy 
Yes 0 0 

No 29 19.5 

Polytrauma 
Yes 16 30.8 

No 13 13.3 

Systemic 

disease 

Yes 1 7.1 

No 28 20.6 

Neurological disorders 

High function Yes 10 28.6 

disorders No 19 16.5 

Sensitivity 

disorder 

Yes 10 25 

No 19 17.3 

Diabetic 

neuropathy 

Yes 6 31.6 

No 23 17.6 

Resuscitation 
neuropathy 

Yes 1 50 

No 28 18.9 

Table 4: Univariate analysis of factors associated with pressure ulcer. 

 

Parameter Waterlow≥ 16 Braden<12 Norton<14 

Sensitivity (%) 69 93.1 100 

Specificity (%) 79.3 73 57 

Positive predictive 

value (%) 
44.4 45.7 35.8 

Negative predictive 
value (%) 

91.4 97.8 100 

Youden's index 0.48 0.67 0.57 

Q coefficient of 

Yule 
0.79 0.95 1 

Table 5: Evaluation of the three scales. 

 

and 6.7% respectively. They concluded that the first was probably 
underestimated. Another recent German study, for a larger sample, was 

even lower than the previous ones (0.78%) [21]. In Nigeria, alarming 

figures have been reported [22, 23]. 
 

The authors attributed these very high incidences to the insufficient 

knowledge of caregivers about preventive measures, the lack of a clear 
strategy and policy and the lack of means to fight against this skin 

pathology. Thus, the incidence rate varies considerably from one 

region of the world to another and from one country to another (0.04%- 
87.5%). In Spain, the incidence has increased from 16% [24] in 2001 to 

26.7% in 2006 [25]. This difference could be related to the nature of 

the patients recruited, the methodological differences, the nature of 
hospitals and the duration of patient follow-up (5 months vs 12 

months). The situation is more alarming in developing countries [22, 

23]. At the end of this literature review, our rate remains relatively high 

although it is much lower than those reported in developing countries. 

Several explanations find their places:  
(i) Our study was conducted in high-risk services to develop 

pressure ulcers 

(ii) The workload is important in these services with a nurse-to-
patient ratio well below that recommended 

(iii) Poor perception of pressure ulcer disease 

(iv) In our hospital, like the rest of the country, we do not have 
standardized protocols for prevention of pressure ulcers 

despite the latest efforts to develop them 

(v) The lack of an adequate risk management approach in our 
establishment 

(vi) The lack of a national policy aimed at improving the quality of 

care despite the creation of the National Institutes of Health 
Accreditation (INASanté). 

 

Factors associated with the occurrence of pressure 

ulcers 
In our study, polytrauma (OR=2.88, p=0.048) and higher function 

disorders (OR=11.17, p<10-3) were the independent risk factors for 

pressure ulcers. More than 100 factors associated with pressure ulcers 
have been identified in the literature [4]. With regard to gender, the 

majority of studies did not show a significant association with the 

occurrence of pressure ulcers [11]. However, it is currently known that 
advanced age increases the risk of pressure ulcer because it is strongly 

correlated with low body mass index and undernutrition [26, 27]. Two 
studies have shown that the reduction of mobility was predictive of the 

presence of pressure ulcers [28].  

 
Indeed, any pathology leading to immobility of the patient could favor 

the occurrence of pressure ulcers such as those mentioned in our study: 

polytrauma and disorders of higher functions. These latter two are 
among the list of intrinsic risk factors used by the Royal College of 

Nursing (United Kingdom) [29]. It includes: disorders of 

consciousness and/or motility, malnutrition, urinary and fecal 

incontinence, the quality of the skin, the decrease of circulatory flow, 

arterial hypotension, sensory and motor neuropathy, the psychological 

condition and lack of motivation to participate in care, and age. Several 
arguments have been put forward to explain these different results: the 

difference in methodology, the variables studied, as well as the 

measurement tools used on the one hand and the demographic 
specificities and characteristics of the populations studied on the other. 

The populations studied come from different services and are disparate. 

The size of the samples varies from the scale of a unit of care to that of 
groups of hospitals. The information is collected either by direct 

observation, retrospective examination of patients' files, or by sending 

questionnaires to care teams. Thus, these differences do not facilitate 
comparison of studies. 

 

Evaluation of scales 
In our study, the Braden scale had the best sensitivity-specificity pair. 
In fact, the risk factors specific to some situations or particular diseases 

must be taken into account individually and continuously. Risk scales 
will always be used where they have shown efficacy in clinical practice 

as a complementary tool. For example, Norton or Braden scales have 

been developed in acute care hospital settings, as well as in nursing 
homes, Waterlow scale and other scales in the field of paraplegiology, 

and are mainly used in these centers. Only the Norton and Braden 

scales are reported in the Agency for Health Care Policy and Research 
guideline and are therefore considered appropriate for determining the 

risk of pressure ulcers. The Braden scale is considered in the literature 

to be sufficiently reliable, because of its sensitivity and specificity, to 
be used in routine practice to determine if a patient is "at risk" for 

developing a pressure sore or "not at risk" [11, 30]. The sensitivity 

being 100% and the specificity of 64-90%, the scale was then 
considered reliable. Pancorbo-Hidalgo et al., [17], by assessing the 

sensitivity and specificity of the most used scales, concluded that the 

Braden scale has sufficient validity and a balance between its 
sensitivity (75%) and its specificity (67.5%), compared to the Norton 

and Waterlow scales.  

http://edelweisspublications.com/journals/29/
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In general, the selected risk assessment system must be adapted to the 
patient. Assessment should be made not only at the patient's admission, 

but also during changes in the patient's clinical condition [15]. It must 

allow the rapid establishment of prevention means. These scales should 
be seen as complementary to clinical judgment and not as an isolated 

tool, independent of other clinical factors. A reasonable risk assessment 

should therefore include the use of a risk scale associated with a 
clinical assessment of skin condition [31]. 

 

Limits 
The main limitations of our work are the small size and the 

heterogeneous nature of our population between the different 

departments. On the other hand, some characteristics are specific to our 
context, the lack of means and availability comes in chief line.  

  

Conclusion 
 

Our study allowed us to collect specific data of Sahloul hospital, 

which, moreover, coincide on several points with those of the studies 

carried out on an international level. The predictive factors for the 
occurrence of pressure ulcers found in our study, which are polytrauma 

and disorders of the higher functions, push us to give them a greater 

value in the evaluation in order to better prevent the risk. 
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