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Introduction 
Despite having a relatively low incidence, pediatric spinal cord injury (PedSCI) is a very 

significant central nervous system disability, with enormous health and emotional costs, not 
only for patients but also for both their families and community. The incidence of PedSCI varies 
between regions and countries [1]. Mechanisms, patterns, and injury severity have shown to 
be different not just with age or race but with the access to medical care, depending on the 
type of the health care system [2]. The most cost-effective solution to minimize sequelae and 
optimize final functional level is the integrated management within a specialized unit [3]. 
Inpatient regime (IP) that includes rehabilitation facilities is the gold standard therapeutic 
modality, both for the acute and subacute stages or even for some of the chronic forward 
complications. During the last decade, a constant increase in the number and complexity of 
the PedSCI cases has been reported, which together with a decrease in mortality rates shows 
clear improvements in medical management to this very vulnerable population [4,5]. IP, 
although costly, is usually seen as the best care alternative, in spite of requiring a team of 
expert professionals, a good amount of material resources, a huge investment of emotional 
and physical effort and a great deal of time on the part of the child’s family. Common secondary 
complications after a PedSCI included spinal, hip and feet deformities, bone fractures, urinary 
tract infections, bowel problems, spasticity and pain, addressing the greater rates of contacts 
with the healthcare system and the need of multiple rehospitalization through the patient’s 
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Structured Abstract 
Study design: Observational retrospective study. 

Objective: The present work was aimed to determine if the founding of a day patient facility (DPT) was 
able to optimize inpatient (IP) effectiveness measures and if there were differences in the patient’s clini-
cal profile depending on the modality of care. Setting: Pediatric Unit of the Hospital Nacional de Paraplé-
jicos of Toledo (Spain). 

Methods: All the children attended, both IP and outpatient, were analyzed throughout two different 
years: 2006, the year immediately prior to the start-up of the DPT facility, and 2015, ten years after its 
foundation. A descriptive and inferential statistical analysis was performed for the study purpose. 

Results: In 2006, there were different 75 inpatient children treated. From the 156 patients attended in 
2015, 16.7% reported receiving IP regime, 61.5% DPT regime, and 21.8% in combined modality (CM). 
The average age of DPT was significantly lower than IP (P<0.01). Almost half of IPs processes exhibited 
AIS A SCI in both years (46.7% in 2006, and 46.2% in 2015), while a 67.7% of DPT patients showed AIS C 
or D in 2015. With respect of the hospitalization activity monitoring, we found that the presence of a DPT 
involved an increase in the IP average length of stay (from 20.83 to 39.78 days) and bed occupancy (from 
27.72% to 42.04%) with a decrease in the bed turnover (from 4.86 to 3.86). 

Conclusion: A DPT facility is able to improve the healthcare of pediatric SCI children by optimizing the 
use of IP resources.

http://dx.doi.org/10.31031/OPROJ.2022.09.000718
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lifetime [6]. To make sustainable all these expensive health 
attentions, both from the patient’s well-being point of view and from 
the hidden costs that their attention generates, a few alternatives to 
IP have been proposed [7]. In the last decade, some evidence-based 
IP alternative programs providing acute hospital-equivalent care to 
adult patients with acute/subacute SCI in the comfort of their home 
had been implemented and had been successful to demonstrate a 
decreasing in the length of stay, improvements in patient access, 
and an increasing in-patient satisfaction [8]. Among adult SCI 
population, these home-hospitalization programs help to deal with 
the common discharge barriers at the end of the rehabilitation 
period, whose consequence is additional unnecessary days in 
hospital, and represent a great improvement opportunity for the 
health care systems [9]. 

Very few studies focused on the hospitalization alternatives in 
PedSCI population have been carried out. Socioeconomic disparities 
for trauma-related outcomes have been described in this population, 
so the more impoverished the child, the higher the injury incidence, 
severity, mortality and poor functional outcome rates [10]. But no 
evidence of higher medical costs per inpatient of lower household 
income has been addressed among children with severe Traumatic 
Brain Injury (TBI) and Spinal Cord Injury (SCI) disability [11]. 
Although these last data must be carefully interpreted, they do 
reflect the different role played by socioeconomic factors, family 
and community support in pediatric population compared to 
adults, and therefore, the need to specifically design pediatric 
hospitalization-alternative modalities. 

Day patient treatment (DPT) is a less expensive health care 
modality that has shown efficient in other pathologies as anorexia 
nervosa for avoiding problems of relapse and readmission by 
easing the transition from hospital to home [12]. However, the 
effectiveness of different regimes of heath care without hospital 
admission to correctly manage mental health diseases among 
young patients remains controversial [13]. Although it makes sense 
to propose that, the DPT as an alternative to the IP, could provide 
great benefits for PedSCI population, to our knowledge it has not 
yet been addressed. On the other hand, while there are several 
indicators that measure hospitalization adequacy (since they have 
shown to be useful for the monitoring of the health care activity over 
time and also allow comparisons with other units and / or centers 
[14,15]), no such metrics have been yet designed to evaluate the 
new hospitalization-alternative modalities neither for children nor 
for adults, at least in the Spanish health system.

The present work was aimed to determine if the establishment 
of a pediatric DPT in a Spanish SCI monographic hospital was able 
to optimize the pediatric hospitalization effectiveness measures. It 
was also analyzed if there were differences in the patient’s clinical 
profile depending on the modality of care.

Methods 
Study design and participants

We carried out an observational retrospective analysis of all 
the PedSCI children attended throughout two different years in a 
212-bed national SCI monographic hospital in Spain: 2006, the year 

immediately prior to the start-up of the DPT facility, and 2015, ten 
years after its foundation and with the DPT area at full capacity. 
The study obtained approval from the local Clinical Research 
Ethics Committee. During the years studied, the workers template 
assigned to the Unit under study remained unchanged: 1 physician, 
12 nurses, 3 physiotherapists and 2 occupational therapists, all of 
them full-time plus 1 secretary and 1 social worker, both of them 
part-time.

In order to accurately stratify the patients sample, three models 
of care attention were defined depending on the area where the 
clinical care processes was carried out: 1) IP regime, in which all 
the clinical processes were put into effect only in the hospitalization 
area; 2) DPT regime, in which all the processes were effectuated in 
the DPT area exclusively, and finally 3) combined modality (CM), 
in which the patients were treated both in IP or in DPT facility, 
depending of the nature of the process attended.

Inclusion/exclusion criteria 
All patients between 0 and 18 years old, with acute or chronic 

spinal cord injury, assessed during 2006 and/or 2015 in the 
National Paraplegics Pediatric Unit of Toledo (Spain) were included 
in the present study. A total of 75 different children were attended 
in IP regime in the year 2006, that generated a total of 102 clinical 
processes, compared to the 156 ones attended in 2015, 26 of them 
in IP regime and the other 130 in DPT or CM regime, that generated a 
total of 81 clinical processes in IP and CM related to hospitalization, 
and 413 in DPT or CM regimes involving DPT facility. 

Those patients in whom SCI was ruled out and/or those over 
18 years old at the start of the study were excluded (meaning, 2 
patients attended in IP regime in 2006 and 60 patients in 2015, 
only 3 of them attended in the hospitalization area).

Sources 
Two different types of information sources were handled: the 

official healthcare activity data provided by the National Paraplegic 
Hospital Admission Service [16,17] and the whole clinical reports of 
discharge issued along the 2006 and 2015. In order to avoid biases 
and ensure the patients’ clinical data confidentiality, all documents 
were handled after removing their filiation data. All participants 
provided their informed consent.

Demographics 
The following demographic variables were recorded for each 

process, both in IP as in DPT regimes or in combined modality: 
age, sex, place of origin and etiology, level and severity of SCI, these 
last two variables according to the international standards for 
neurological classification of spinal cord injury [18]. 

Health care activity monitoring
To analyze IP regime in the two selected years, the total 

number of health care processes per patient and year and the total 
number of days of admission per patient and year were collected. 
As hospitalization effectiveness measures, three indicators were 
chosen and registered: the average length of stay (the total sum 
of stays in a particular period, divided by the total number of 
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admissions in the same period), the bed occupancy (the average 
proportion in a period of time in which the beds have actually been 
occupied by a patient, with respect to their maximum occupancy 
capacity) and the bed turnover (the number of admissions per bed 
in a given period of time) [17]. These indicators have shown to be 
useful for the monitoring of the care activity over time and also 
allow comparison with other units and / or centers [15,19,20]. 

To analyze the activity in the DPT facility, the total number of 
processes per patient and year was recorded for both the DPT and 
the CM regimes.

Statistical Analysis
Statistical analysis was performed by using the Statistical 

Package for the Social Sciences software IBM SPSS Statistics 24. 
A descriptive analysis of the hospital effectiveness indicators and 
sociodemographic variables was carried out. Multivariate and 
univariate analysis of variance (MANOVA and ANOVA respectively) 
were conducted to determine if there were differences in study 
variables between groups of care attention models. Subsequent 
pairwise comparisons were performed using Games-Howell post 
hoc test. To detect associations between therapeutic modalities 
and categorical demographic variables, Chi-squared tests were 
conducted. The significance level was defined as P<0.05 in all 
statistical evaluations.

Results 
In 2006, there were 75 inpatients treated at pediatric unit of 

the National Paraplegic Hospital Admission Service. From the 156 

patients attended in 2015, 16.7% reported receiving IP regime, 
61.5% DPT regime, and 21.8% in CM regime. Patient’s demographics 
for these time periods are represented in Table 1. Univariate 
analysis of variance showed significant differences between the 
averages of age of the patients treated at the different therapeutic 
modalities (P<0.01). A post-hoc analysis let us to explore the pairs 
of care attention modalities whose averages of age resulted to be 
statistically different. The average of age was significantly lower in 
DPT (9.89±5.13 years) than IP regime in 2015 (13.77±4.34 years). 
Figure 1(A) graphically supports this result. Consequently, the 
frequency distribution between the age groups was statistically 
different depending on the received attention regime (P<0.05). The 
ages of DPT group were lower (39.5% from 0 to 8 years old) from 
than IP group in both years (26.7% from 0 to 8 years old in 2006 
and 15.3% from 0 to 8 years old in 2015). No significant differences 
were found regarding gender. Another key issue to show the effect 
of the DPT facility is the geographical origin of the patients. Three 
categories were created for this purpose: 1) patients coming from 
the same region, 2) patients coming from neighboring regions 
(according to Spanish territorial organization), and 3) patients 
coming from distant regions. Significant statistical differences in 
the provenance were found concerning the model of care attention: 
41.7% of the DPTs came from the same region, whereas the 21.3%, 
15.4% of the IPs in 2006 and 2015 respectively, and 20.6% of 
the CMs came from the same region. In addition, the existence of 
the DPT facility increased the number of inpatients coming from 
distant regions (from 12% in 2006 to 26.9% in 2015).

Table 1: Demographic data for the different therapeutic modalities in 2006 and 2015.

Year 2006 2015

Therapeutic 
modality IP IP DPT CM All P for difference

n (%) 75 (100%) 26 (16.7%) 96 (61.5%) 34 (21.8%) 156 (100%)

Child 
characteristics

Agea 

0-3b 

4-8 

9-13 

14-18

11.83 (±5.22) 13.77 (±4.34) 9.89 (±5.13) 10.18 (±6.56) 10.6 (±5.51) 0.00

6 (8%) 1 (3.8%) 13 (13.5%) 8 (23.5%) 22 (14.1%)

0.01
14 (18.7%) 3 (11.5%) 25 (26%) 6 (17.6%) 34 (21.8%)

21 (28%) 4 (15.4%) 28 (29.2%) 4 (11.8%) 36 (23.1%)

34 (45.3%) 18 (69.2) 30 (31.3%) 16 (47.1%) 64 (41%)

Gender

Female 

Male

38 (50.7%) 10 (38.5%) 42 (43.8%) 13 (38.2%) 65 (41.7%) 0.55

37 (49.3%) 16 (61.5%) 54 (56.3%) 21 (61.8%) 91 (58.3%)

Locationa

Same region 

Neighboring region 

Distant region

16 (21.3%) 4 (15.4%) 40 (41.7%) 7 (20.6%) 51 (32.7%)

0.0050 (66.7%) 15 (57.7%) 47 (49%) 23 (67.6%) 85 (54.5%)

9 (12%) 7 (26.9%) 9 (9.4%) 4 (11.8%) 20 (12.8%)
aP<.01

 bP<.05 

Categorical variables are reported by n (%), whereas numerical variables are reported by ( )x SD± .
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Figure 1: A) Box plot of the age distribution of the patients treated at the different therapeutic modalities in 2006 
and 2015. B) Bar char of the frequency distribution (given in percentage) of ASIA levels for each model of care 

attention in 2006 and 2015.

Despite observing slight variations in the patient distribution 
depending on injury level (Table 2), there were no statistically 
significant differences between therapeutic modalities. Regarding 
the SCI severity, almost half of IPs in both years 2006 and 2015 
exhibited AIS A lesions (46.7% and 46.2% respectively), while 
a 67.7% of DPTs showed AIS C or D ones. Patients receiving CM 
were distributed in a balanced way from AIS A to D SCI severities 
(29.4%, 20.6%, 26.5% and 23.5% from AIS A to D, respectively). 
Therefore, DPT and CM regimes significantly received patients 

with more incomplete PedSCI than IP regime (P<0.01). Figure 1(B) 
illustrates this result. It may also be noticed that a few numbers of 
patients were gathered in some categories. Regarding SCI etiology, 
significant differences were found between the studied care 
attention modalities (P=0.02). Most patients attended in IP (40% in 
2006 and 38.5% in 2015) and CM (38.2% of the patients) suffered 
traumatic injuries, whereas a 51% of those patients receiving DPT 
facility reported congenital injuries, mostly spina bifida. 

Table 2: PedSCI characteristics of the patients treated at different therapeutic modalities in 2006 and 2015.

Year 2006 2015

Therapeutic 
modality IP IP DPT CM All P for difference

n (%) 75 (100%) 26 (16.7%) 96 (61.5%) 34 (21.8%) 156 (100%)

PedSCI variables

Injury Level

Bulbomedular

High cervical

Low cervical

High thoracic

Low thoracic

Lumbar

Sacral

2 (2.7%) 1 (3.8%) 2 (2.1%) 2 (5.9%) 5 (3.2%)

0.12

10 (13.3%) 7 (26.9%) 20 (20.8%) 9 (26.5%) 36 (23.1%)

16 (21.3%) 4 (15.4%) 9 (9.4%) 3 (8.8%) 16 (10.3%)

3 (4%) 6 (23.1%) 8 (8.3%) 6 (17.6%) 20 (12.8%)

28 (37.3%) 7 (26.9%) 39 (40.6%) 9 (26.5%) 55 (35.3%)

14 (18.7%) 1 (3.8%) 16 (16.7%) 5 (14.7%) 22 (14.1%)

2 (2.7%) 0 (0%) 2 (2.1%) 0 (0%) 2 (1.3%)

ASIAa

A

B

C

D

E

35 (46.7%) 12 (46.2%) 12 (12.5%) 10 (29.4%) 34 (21.8%)

0.00

14 (18.7%) 6 (23.1%) 16 (16.7%) 7 (20.6%) 29 (18.6%)

14 (18.7%) 1 (3.8%) 28 (29.2%) 9 (26.5%) 38 (24.4%)

11 (14.7%) 7 (26.9%) 37 (38.5%) 8 (23.5%) 52 (33.3%)

1 (1.3%) 0 (%) 3 (3.1%) 0 (0%) 3 (1.9%)
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Etiologyb

Traumatic

Congenital

Inflammatory

Iatrogenic

Tumors

Infections

Vascular

30 (40%) 10 (38.5%) 20 (20.8%) 13 (38.2%) 43 (27.6%)

0.02

24 (32%) 4 (15.4%) 49 (51%) 8 (23.5%) 61 (39.1%)

7 (9.3%) 2 (7.7%) 10 (10.4%) 1 (2.9%) 13 (8.3%)

8 (10.7%) 3 (11.5%) 4 (4.2%) 4 (11.8%) 11 (7.1%)

4 (5.3%) 6 (23.1%) 7 (7.3%) 5 (14.7%) 18 (11.5%)

1 (1.3%) 0 (0%) 3 (3.1%) 1 (2.9%) 4 (2.6%)

1 (1.3%) 1 (3.8%) 3 (3.1%) 2 (5.9%) 6 (3.8%)

aP<.01. bP<.05

All variables are reported by n (%).

As it was mentioned before, the average length of stay, the bed 
occupancy and the bed turnover index are the most widely used 
indicators in Spain to measure the hospitalization effectiveness. 
A comparative of the obtained indicators in both years, 2006 
and 2015, is depicted in Figure 2. The existence of a DPT facility 

involved a substantial increase in the average length of stay (from 
20.83 days in 2006 to 39.78 days in 2015) and the bed occupancy 
(from 27.72% in 2006 to 42.04% in 2015) and consequently, a 
slight decrease in the bed turnover was observed (from 4.86 in 
2006 to 3.86 in 2015). 

Figure 2: Indicators of hospitalization effectiveness in 2006 and 2015.

In order to statistically infer the previous results regarding 
heath care activity, variables involved in the previous indicators 
as well as other care activity variables were analyzed (Table 3). 
Multivariate analysis of variance (MANOVA) reported significant 
differences in the average number of processes and the average 
length of stay between groups of patients receiving IP regimen in 
2006, IP regime in 2015 and CM regimen in 2015 (P=0.03). Patients 
requiring only hospitalization in 2006 compared with those of 
2015 had a lower average length of stay (from 29.51±58.96 days 
in 2006 to 68.54±84.88 days in 2015), while patients attending 
CM regime remained hospitalized an average of 42.35±65.44 days. 
The same trend was observed regarding the average number of 
processes, although the differences between values became were 
less pronounced (1.36±0.65 processes and 1.46±0.65 processes 
in patients attending IP regimen in 2006 and 2015 respectively; 

and 1.26±0.51 processes for CM regime patients). As far as the 
authors know, there is not an indicator of the care activity for DPT 
as a standard, at least in Spanish health care system. Therefore, 
care activity of DPT and IP may be only fairly compared in terms 
of number of processes. A new variable, total number of processes, 
was created reporting the total sum of processes registered by 
the patient either IP or DPT areas. Univariate analysis of variance 
(ANOVA) revealed significant differences between the average 
total number of processes depending on the received therapeutic 
modality (P<0.01). Post hoc analysis showed that the average 
total number of processes was significantly higher in DPT and CM 
regimes (3.31±3.28 and 4.06±4.25 processes respectively) than 
IP regime in both years 2006 and 2015 (1.36±0.65 and 1.46±0.65 
processes respectively).
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Table 3: Indicator variables of the care activity for the different therapeutic modalities in 2006 and 2015.

Year 2006 2015

Therapeutic modality IP IP DPT CM All P for difference

n (%) 75 (100%) 26 (16.7%) 96 (61.5%) 34 (21.8%) 156 (100%)

Care activity variables

No. processes IP regimeb

Length of stay (d)b

No. processes DP regime

No. processes totala

1.36 (±0.65) 1.46 (±0.65) - 1.26 (±0.51) 1.35 (±0.58)
0.03

29.51 (±58.96) 68.54 (±84.88) - 42.35 (±65.44) 53.7 (±74.96)

- - 3.31 (±3.28) 2.79 (±4.28) 3.18 (±3.56) 0.47

1.36 (±0.65) 1.46 (±0.65) 3.31 (±3.28) 4.06 (±4.25) 3.17 (±3.34) 0.00

aP<.01
bP<.05

Categorical variables are reported by n (%), whereas numerical variables are reported by  ( )x SD± .

Discussion 
In this work, the organizational consequences and changes in 

the pediatric population profile in a monographic unit of PedSCI 
after the creation of a DPT facility has been analyzed. 

Thanks to the DPT regime, it was possible to significantly 
increase healthcare activity, mostly “capturing” in the DPT a 
new group of younger patients, with more incomplete SCI and, 
consequently, better functional prognosis. The total number 
of processes attended was around almost five times higher in 
2015 than in 2006 (494 vs 102) with the same workforce, which 
necessarily implies an optimization of the resources directly due to 
organizational changes. 

Interestingly, the predominant etiology among those “new” 
patients was non-traumatic, particularly congenital, thus being 
the course of their disability more insidious and therefore, less 
urgent the rehabilitative interventions in a monographic unit 
like ours, but not less necessary. Another interesting point is the 
fact that the IP regime patients’ profile has remained unchanged 
in both studied years, attending mostly complete traumatic SCIs 
in elder children and adolescents. As no statistically significant 
differences were found in the level of the SCI between DPT ó CM 
with respect to IP, it could not directly be assumed that the more 
severe the lesion, the more complex the management and the more 
likely the need for hospitalization. A clear increase in the average 
length stays and the bed occupancy with a slight decrease in the bed 
turnover (Figure 2) could be easily interpreted as a worsen in the 
IP effectiveness indicators. But if they are analyzed in the context 
of the abovementioned data, they indicate a better use of the 
hospitalization resources, since all those short hospital stays that in 
2006 were necessary to carry out, for example, invasive diagnostic 
procedures, were performed in 2015 in the DPT facility. The lack of 
new therapeutic paradigms in the SCI field that could substantially 
modify the PedSCI outcome and prognosis in the past decade, 
together with the absence in the scientific literature of data that 
suggest a relevant increase in the PedSCI incidence [1,2] supports 
the fact that all the changes described in this work are related to a 
greater or lesser extent to the existence of the DPT facility and the 
organizational changes it brought about.

To the authors knowledge, no other published works had 
proposed to manage PedSCI in a DPT regime as an alternative to 
IP, so comparisons are not feasible. Nevertheless, a DPT facility 
have shown to be able to adequately control non-chronic anorexia 
nervosa in the adolescent patients, what makes it a safe and cost-
effective alternative to IP [12].

A clear limitation of this work is that it has not analyzed the 
potential clinical impact, be it good or bad, over the development 
of chronic complications of the SCI, as the main goal of the periodic 
follow-up throughout the growth and development period is to 
prevent and to treat them precociously. Another issue that must 
be explored after the present work is the development of reliable 
effective indicators to accurately measure DPT regimes healthcare 
activity. It is our desire to continue working in that research line.

In conclusion, a DPT facility inside of a monographic PedSCI 
unit has improved healthcare activity, not only by increasing the 
number of patients attended but also by handling a widespread 
range of etiologies, severities and ages, thus optimizing the use 
of IP resources. DPT and CM regimes are useful conventional 
hospitalization alternatives and their creation may be promoted.
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