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Abstract: The current study explored the differences in the effectiveness of first and second generation
long-acting injections and orally administered antipsychotics in reducing the rehospitalization
rate among patients with schizophrenia receiving home care services in a medical center in
Southern Taiwan. Longitudinal data between 1 January 2006, and 31 December 2015, were collected
retrospectively. Patients were classified into three treatment groups: First generation antipsychotic
(FGA) long-acting injection (LAI), second generation antipsychotic long-acting injection (SGA) (LAI),
and oral antipsychotics. The primary outcomes were the rehospitalization rate and the follow-up
time (duration of receiving home care services) until psychiatric rehospitalization. A total of 78
patients with schizophrenia were recruited. The average observation time was about 40 months.
The oral treatment group tended to be older with a higher number of female patients and a lower
level of education. The FGA treatment group tended to have a higher frequency and duration
of hospitalization before receiving home care services. We found no significant differences in the
follow-up time or psychiatric rehospitalization rate after receiving home care services among the
three treatment groups. We propose that oral and LAI antipsychotics were equally effective when
patients received home care services. Our results can serve as a reference for the choice of treatment
for patients with schizophrenia in a home care program.

Keywords: schizophrenia; psychiatric home care service; rehospitalization; long-acting antipsychotics;
oral antipsychotics

1. Introduction

Schizophrenia is a chronic and burdensome mental disorder, causing diverse disturbances in
cognition, mood, and reality testing [1]. As a result, it has a major impact on social and occupational
functions. Approximately half of all patients with schizophrenia fail to adhere to treatment plans, which
results into an increased risk of relapse, self-harm, an increased personal burden, high healthcare expenses,
and a progressive clinical decline [2,3]. Therefore, the prevention of relapse during the maintenance
treatment of schizophrenia is important because relapses often lead to rehospitalization [4,5]. However, it
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has been reported that over 40% of schizophrenic patients were rehospitalized within two years of
being discharged [6].

Poor adherence and non-adherence to treatment are common problems for patients with
schizophrenia, ranging from 40–50%, leading to an increased relapse risk, rehospitalization, and
poor outcomes [7]. In a one-year real-world study, non-adherence to medication increased the risk of
relapse almost five-fold compared to patients continuing antipsychotic treatment [8]. The tolerability
of antipsychotics was a critical issue [9]. Long-acting injectable (LAI) antipsychotic medications were
developed to improve drug adherence, which have been shown to attenuate the risk of relapse and
subsequent episodes of rehospitalization [10–12]. In addition, LAI also improved the quality of life of
patients and provided neuroprotective effects [10,13,14]. Both first and second generation antipsychotics
are available in long-acting injectable versions. Although second generation antipsychotics (SGA) were
developed to lower the risk of extrapyramidal symptoms, compared to first generation antipsychotics
(FGA), SGA medications were associated with causing weight gain and metabolic syndrome [15].
The efficacy between oral forms of SGA and FGA has been compared by many studies with inconclusive
findings [16,17]; the most famous, the clinical antipsychotic trials of intervention effectiveness (CATIE)
schizophrenia trial, showed that at moderate doses, SGAs were not superior in safety or effectiveness
compared to FGA [18]. For the LAI form of SGA and FGA, a randomized, double-blind clinical trial
showed no statistically significant difference in the rate of efficacy failures after about 24 months of
follow-up [19]. Although LAI was introduced to improve adherence, one commonly used LAI form
of SGA, Risperdone, did not differ significantly from its oral form in the risk of rehospitalization in
schizophrenic patients in a randomized trial followed up for 2 years [6]. Therefore, the efficacy of SGA
and FGA in LAI form in patients with schizophrenia remained undetermined.

A home care service is a program of frequent home visits including symptom evaluation,
medication management, and family psychoeducation provided by registered nurses and physicians.
The visiting frequency ranges from once every week to once every month. Home care services in
Taiwan are usually provided to patients with limited drug adherence in either outpatient clinics or
patients that were just discharged from an acute psychiatric ward. Such a home care service might
deliver LAI to the patient’s home to ensure better drug administration compared to an outpatient
department. Home care services were reported to dramatically decrease in hospitalization and to
increase patient satisfaction [20]. Compared to a traditional outpatient treatment program, home
care services for patients with schizophrenia were found to result in improved treatment adherence,
decreased clinical symptoms, increased social interaction, and less perceived stress by families after
frequent home visits. As for the treatment modality, it was reported that LAI treatment could delay
rehospitalization compared to oral medication for patients receiving home care services, according to a
population-based health insurance database study in Taiwan after 12-month follow-up [21]. However,
there were no differences observed in the rehospitalization rate between SGA LAI (Risperdone) and
FGA LAI [21]. Studies with a longer follow-up time may be needed to clarify the effectiveness of the
difference in FGA, SGA LAI, and oral medication in the rehospitalization rate in a home care program.

The purpose of this study was to explore the differences in the effectiveness of FGA, SGA LAI, and
orally administered antipsychotics in reducing rehospitalization among patients with schizophrenia
receiving home care services in a medical center in Southern Taiwan from a ten-year database.
We assumed that a longer follow-up time might be able to determine the differences between the
effectiveness of FGA, SGA LAI, and oral antipsychotics in schizophrenia.

2. Methods

The Institutional Review Board for the Protection of Human Subjects at Kaohsiung Veteran’s
General Hospital approved this research protocol. The project identification code is VGHKS16-CT12-10,
and the approval date was 18 November 2016.
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2.1. Patient Selection

The study was based on a chart review. Longitudinal data between 1 January 2006, and
31 December 2015, were collected for patients diagnosed with schizophrenia who received home care
services (International Classification of Diseases, Ninth Revision, Clinical Modification, (ICD-9-CM)
code 295).

The inclusion criteria were (1) diagnosis of schizophrenia, (2) over 20 years of age, and (3) referred
to a home care service right after discharge from hospitalization in an acute psychiatric ward. Patients
with any major mental illnesses besides schizophrenia, such as bipolar disorder, borderline personality
disorder, substance use disorder, mental retardation, and cognitive disorders were excluded. Patients
who died within the follow-up time frame were also excluded. The patients were classified into
3 treatment groups according to the treatment they received: First generation antipsychotic (FGA)
long-acting injection (LAI), second generation antipsychotic (SGA) long-acting injection (LAI), and oral
medication. The FGA group included patients receiving Haloperidone and Fluanxol depot injections.
The SGA LAI group included patients who received Risperidone consta and Sustenna. Patients who
did not receive any depot injections were classified into the oral medication group, which included
oral forms of Olanzapine, Risperidone, Ziprasidone, and Aripripazole.

We retrieved the demographic data from each patient and their medical history before and after
receiving home care services. Because the major outcome of this study was the risk of psychiatric
rehospitalization, we set the index date as the first day the patient received a psychiatric prescription
from the home care service.

2.2. Statistical Methods

The statistical software package SPSS (Version 18.0) (SPSS Inc, Chicago, IL, USA) was used to
analyze the data and p-values less than 0.05 were considered statistically significant.

We adopted one-way analysis of variance (ANOVA) to analyze the numerical demographic data at
the index date among the 3 treatment groups and chi-squared tests to analyze differences in categorical
demographic variables.

The rate of psychiatric rehospitalization was estimated using the Cox proportional hazard
model controlling for differences in demographic data including sex, age, years of education, and
hospitalization times before receiving home care service.

3. Results

Participant Characteristics

A total of 78 patients with schizophrenia were included. Initially, we identified 96 patients with
a diagnosis of schizophrenia in the home care program. However, fifteen patients were excluded
because they were not referred to a home care service right after discharge from hospitalization in an
acute psychiatric ward. Another three patients were excluded since they died within the monitored
time frame. The demographic characteristics of these patients are shown in Table 1. The three groups
differed in sex, age, educational level, and time and days of hospitalization before home care service.
The oral group was found to be older, with more female patients and a lower educational level.
There were no significant differences in onset age, marital status, and employment among the three
treatment groups. The FGA group seemed to have greater hospitalization frequency and duration
before receiving home care service (Table 1). We found no significant differences in the follow-up time
or the psychiatric rehospitalization rate after receiving home care services among the three treatment
groups (Table 2).

The effects of a different treatment on rehospitalization are shown in Table 3. We found no
significant difference in the risk of psychiatric rehospitalization in the FGA and SGA treatment groups
compared to the oral treatment group after checking for sex, age, years of education, and hospitalization
times before receiving home care service.
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Table 1. Basic characteristics of patients in different treatment groups.

FGA Depot SGA Depot Oral Medication F or χ2 p Post Hoc

n 19 42 17
Sex (male/female) (n) 9/10 20/22 2/15 7.1 0.029 * SGA = FGA , Oral

Age (years) 47.4 ± 11.9 47.9 ± 10.5 57.9 ± 17.2 4.6 0.013 * FGA = SGA , Oral
Onset age (years) 29.8 ± 8.9 32.5 ± 11.2 35.4 ± 14.4 1.0 0.36

Education (≤9 years, >9 years) (n) 5/14 11/31 10/7 6.4 0.042 * SGA = FGA > Oral
Marital status (single/married divorced) (n) 9/9/1 25/12/5 5/11/1 7.2 0.12

Job (yes/no) (n) 1/18 7/35 1/16 2.35 0.31
Hospitalization times before home care service (n) 5 ± 3.5 2.2 ± 1.5 2.1 ± 1.4 12.3 <0.001 * SGA = Oral < FGA

Hospitalization duration before home care service (months) 7.1 ± 6.4 3.1 ± 2.5 2.4 ± 1.7 9.3 <0.001 * SGA = Oral < FGA

FGA: first generation antipsychotics; SGA: second generation antipsychotics. * p < 0.05.

Table 2. Hospitalization data before and after entering home care services.

FGA Depot SGA Depot Oral Medication
F or χ2 p Post hoc

n = 19 n = 42 n = 17

Follow up period under home care service (months) 44.4 ± 39.4 37.8 ± 32.3 40.5 ± 34.4 0.24 0.79
Rehospitalization rate after home service care (%) 36.8 47.6 35.3 1.06 0.59

Table 3. The effect of a different treatment on rehospitalization using Cox regression.

Exp(B) 95%CI p

Treatment Groups
Oral medication 1
FGA 0.77 0.22–2.62 0.61
SGA 1.17 0.43–3.18 0.76
Sex 1.38 0.67–2.86 0.38
Age 0.98 0.95–1.02 0.30
Education 1.22 0.53–2.77 0.64
Hospitalization times before home care service 1.04 0.89–1.20 1.04

References groups are: Patients under oral medication, female, Education > 9 years; FGA: first generation antipsychotics; SGA: second generation antipsychotics. CI: confidence interval.
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The survival curve of the risk of psychiatric rehospitalization in the three treatment groups is
illustrated in Figure 1.
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Figure 1. Follow-up time to psychiatric rehospitalization. (FGA LAI: first generation antipsychotics
long acting injection; SGA LAI: second generation antipsychotics long acting injection.).

4. Discussion

With an observation period of over 40 months, our study reported that there were no significant
differences in the risk of rehospitalization regardless of the treatment the schizophrenia patients
received from home care services. Our study results agreed with McEvoy’s study [19] that reported
that the use of SGA LAI did not significantly differ from the use of FGA LAI in efficacy failure
(psychiatric rehospitalization) in a randomized clinical trial followed up to 24 months. Our study
compared the differences among medications in a more practical clinical way, since the patients were
not randomly assigned to each treatment group. Furthermore, our study included an oral medication
group, which McEvoy’s [19] study did not. Although the sample size of the current study was
limited, the rehospitalization rate at about 20+ months was about 0.6, which is similar to that with a
24 months follow-up time [19]. We therefore propose that medication itself might not affect the risk of
rehospitalization for patients receiving home care services. However, we were unable to infer the effect
of a home care service alone on the risk of psychiatric rehospitalization, since it was unethical for us
to arrange another group that received home care services without taking any medication. We still
propose that home care services alone might have some influence on treatment efficacy.

In the current study, patients in the oral medication group were mostly females at an older age
and a lower educational level compared to the other two treatment groups. No significant differences
in clinical characteristics were seen between the FGA and SGA LAI groups. Our data showed that
age, sex, and education had no significant effect on the risk of psychiatric rehospitalization. The above
factors also showed an inconclusive effect on drug adherence [22]. Since we found no significant
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difference in the risk of psychiatric rehospitalization between the oral and LAI groups, we assumed the
patients in the oral group had a fair drug adherence. Our data demonstrated that the oral and LAI
groups had a similar treatment efficacy.

However, our study results differed from a study with a larger sample size using data from
psychiatric inpatient medical claims data (PIMC) released by the National Health Research Institute in
Taiwan [21], which found that patients treated with LAI had a significantly lower risk of rehospitalization
than those treated with oral medication under a home care program within a 12-month follow-up
period. Although that study [21] had a larger sample size, the follow-up time was shorter compared to
ours, which spanned about 40 months. The rehospitalization rate during a 12-month observation period
was about 30% in Ju’s study [21], while we found that about 16.7% of patients were rehospitalized
during the first 12-month observation period. The lower hospitalization rate and smaller sample
size of our study compared to that of Ju et al. might explain the differences between the two studies.
We propose that a longer follow-up time with a larger sample size may provide more precise data
about the treatment accuracy.

In the current study, the patients were not randomized to different treatment groups. The FGA
LAI group had more psychiatric hospitalizations and a longer duration of psychiatric hospitalization
before receiving home care services. It is possible that the FGA LAI group was more likely to be
rehospitalized due to their frequent rate of hospitalization prior to entering the home care service,
and therefore they may have had the most to gain from being put on LAI treatment. In real clinical
practice, patients with poor drug adherence were more likely to receive LAI, and patients with fair drug
adherence and better insight were more likely to be administered oral medication. From our study,
we assumed that for patients with non-ideal drug adherence, LAI was as effective as oral medication.
Therefore, LAI remained a good treatment option for those who could not adhere to oral medication.
However, since this was a chart review study, we were unable to compare treatment outcomes in other
aspects, such as psychotic symptoms, cognitive function, and/or occupational performance.

Nevertheless, our study had several limitations. First, our study consisted of less than 80 patients,
which resulted in a limited statistical power. To obtain at least 80% power to detect a difference in
the survival curve (two-sided logrank test, α = 0.05), assuming a hazard ratio at 0.98 [19], we would
need a sample size of n = 298. However, we reviewed almost all patients with schizophrenia receiving
home care services in the past 10 years in the case hospital. A larger sample size might require an
even longer research span. Therefore, the current study results need to be interpreted with caution.
In addition, the present study only used rehospitalization as a treatment outcome, lacking of other
clinical parameters which might also demonstrate the treatment effect of schizophrenia, such as mood,
cognitive symptoms, side effects, metabolic disturbances, and socio-occupational functions. Second, a
future prospective study is warranted to demonstrate differences in the clinical aspects mentioned
above between oral medication and LAI. In addition, SGA LAI usually costs more than FGA LAI. The
precise cost effectiveness was not calculated. To conduct such an economic analysis, the health care
cost data is needed, which was not available for the current study. Third, the current study did not
include treatment groups such as patients receiving oral medication or LAI in an outpatient clinic
setting and patients receiving only homecare services without medication. Such a design may better
differentiate the influence of home care services and is warranted in a future study. In addition, the
LAIs and oral medications were chosen because they were part of the drug formulary available in
this medical center. A future study consisting of the more comprehensive available LAIs is needed.
Fourth, we did not control other medication or other medical illnesses; therefore, our result should be
interpreted with caution. Fifth, the current study only relied on a chart review and lacked matching
between treatment groups. This influenced our outcomes and its application. A future study with
matching treatment groups is needed. Finally, the current study is not a randomized double-blind
design. Our study results may not reflect the real effectiveness of LAI versus oral medication.

In conclusion, we observed no differences in the risk of rehospitalization in patients with
schizophrenia under oral medication or LAI receiving home care services after a 40-month observation
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period. We also found that neither sex, age, education, nor previous time of psychiatric hospitalization
influenced the risk of psychiatric rehospitalization. Based on our findings, we propose that oral and
both SGA and FGA LAI antipsychotics are equally effective when patients received home care services.
However, these conclusions should be interpreted with caution since our sample size was too small to
detect a difference. Future studies with larger populations are needed to reconfirm our results.

Author Contributions: H.-F.H. and S.-Y.L. wrote the first draft, C.-C.K. and J.C.Y. gave conceptual advice and
revised the manuscript. S.-Y.L. managed the statistics. H.-F.H. managed data retrieving. S.-Y.L. and T.L. supervised
this research and edited the manuscript.

Funding: This research was supported in part by VGHKS106-194 (to HFH) and VGHKS107-153, VGHKS108-150
(to S.Y.L.) from Kaohsiung Veterans General Hospital, Taiwan.

Acknowledgments: We thank Liang-Jen Wang for his assistance in statistics.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Van Os, J.; Kapur, S. Schizophrenia. Lancet 2009, 374, 635–645. [CrossRef]
2. Thornicroft, G.; Brohan, E.; Rose, D.; Sartorius, N.; Leese, M.; INDIGO Study Group. Global pattern of

experienced and anticipated discrimination against people with schizophrenia: A cross-sectional survey.
Lancet 2009, 373, 408–415. [CrossRef]

3. Kane, J.M. Treatment strategies to prevent relapse and encourage remission. J. Clin. Psychiatry 2007, 68
(Suppl. 14), 27–30. [PubMed]

4. Carbon, M.; Correll, C.U. Clinical predictors of therapeutic response to antipsychotics in schizophrenia.
Dialogues Clin. Neurosci. 2014, 16, 505–524. [PubMed]

5. Kane, J.M.; Kishimoto, T.; Correll, C.U. Non-adherence to medication in patients with psychotic disorders:
Epidemiology, contributing factors and management strategies. World Psychiatry 2013, 12, 216–226. [CrossRef]

6. Rosenheck, R.A.; Krystal, J.H.; Lew, R.; Barnett, P.G.; Fiore, L.; Valley, D.; Thwin, S.S.; Vertrees, J.E.; Liang, M.H.;
CSP555 Research Group. Long-acting risperidone and oral antipsychotics in unstable schizophrenia. N. Engl.
J. Med. 2011, 364, 842–851. [CrossRef]

7. Haddad, P.M.; Brain, C.; Scott, J. Nonadherence with antipsychotic medication in schizophrenia: Challenges
and management strategies. Patient Relat. Outcome Meas. 2014, 5, 43–62. [CrossRef]

8. Xiao, J.; Mi, W.; Li, L.; Shi, Y.; Zhang, H. High relapse rate and poor medication adherence in the Chinese
population with schizophrenia: Results from an observational survey in the People’s Republic of China.
Neuropsychiatr. Dis. Treat. 2015, 11, 1161–1167. [CrossRef]

9. Orsolini, L.; Tomasetti, C.; Valchera, A.; Vecchiotti, R.; Matarazzo, I.; Vellante, F.; Iasevoli, F.; Buonaguro, E.F.;
Fornaro, M.; Fiengo, A.L.; et al. An update of safety of clinically used atypical antipsychotics. Expert Opin.
Drug Saf. 2016, 15, 1329–1347. [CrossRef]

10. De Berardis, D.; Marini, S.; Carano, A.; Lang, A.P.; Cavuto, M.; Piersanti, M.; Fornaro, M.; Perna, G.;
Valchera, A.; Mazza, M.; et al. Efficacy and safety of long acting injectable atypical antipsychotics: A review.
Curr. Clin. Pharmacol. 2013, 8, 256–264. [CrossRef]

11. Correll, C.U.; Citrome, L.; Haddad, P.M.; Lauriello, J.; Olfson, M.; Calloway, S.M.; Kane, J.M. The use of
long-acting injectable antipsychotics in schizophrenia: evaluating the evidence. J. Clin. Psychiatry 2016, 77,
1–24. [CrossRef] [PubMed]

12. Heres, S.; Lambert, M.; Vauth, R. Treatment of early episode in patients with schizophrenia: The role of long
acting antipsychotics. Eur. Psychiatry 2014, 29 (Suppl. 2), 1409–1413. [CrossRef]

13. Pietrini, F.; Albert, U.; Ballerini, A.; Calo, P.; Maina, G.; Pinna, F.; Vaggi, M.; Boggian, I.; Fontana, M.;
Moro, C.; et al. The modern perspective for long-acting injectables antipsychotics in the patient-centered
care of schizophrenia. Neuropsychiatr. Dis. Treat. 2019, 15, 1045–1060. [CrossRef] [PubMed]

14. Brissos, S.; Veguilla, M.R.; Taylor, D.; Balanza-Martinez, V. The role of long-acting injectable antipsychotics in
schizophrenia: A critical appraisal. Ther. Adv. Psychopharmacol. 2014, 4, 198–219. [CrossRef] [PubMed]

15. Newcomer, J.W. Second-generation (atypical) antipsychotics and metabolic effects: A comprehensive
literature review. CNS Drugs 2005, 19 (Suppl. 1), 1–93. [CrossRef] [PubMed]

http://dx.doi.org/10.1016/S0140-6736(09)60995-8
http://dx.doi.org/10.1016/S0140-6736(08)61817-6
http://www.ncbi.nlm.nih.gov/pubmed/18284275
http://www.ncbi.nlm.nih.gov/pubmed/25733955
http://dx.doi.org/10.1002/wps.20060
http://dx.doi.org/10.1056/NEJMoa1005987
http://dx.doi.org/10.2147/PROM.S42735
http://dx.doi.org/10.2147/NDT.S72367
http://dx.doi.org/10.1080/14740338.2016.1201475
http://dx.doi.org/10.2174/15748847113089990056
http://dx.doi.org/10.4088/JCP.15032su1
http://www.ncbi.nlm.nih.gov/pubmed/27732772
http://dx.doi.org/10.1016/S0924-9338(14)70001-X
http://dx.doi.org/10.2147/NDT.S199048
http://www.ncbi.nlm.nih.gov/pubmed/31118640
http://dx.doi.org/10.1177/2045125314540297
http://www.ncbi.nlm.nih.gov/pubmed/25360245
http://dx.doi.org/10.2165/00023210-200519001-00001
http://www.ncbi.nlm.nih.gov/pubmed/15998156


J. Clin. Med. 2019, 8, 823 8 of 8

16. Goff, D.C.; Sullivan, L.M.; McEvoy, J.P.; Meyer, J.M.; Nasrallah, H.A.; Daumit, G.L.; Lamberti, S.;
D’Agostino, R.B.; Stroup, T.S.; Davis, S.; et al. A comparison of ten-year cardiac risk estimates in schizophrenia
patients from the CATIE study and matched controls. Schizophr. Res. 2005, 80, 45–53. [CrossRef]

17. Leucht, S.; Corves, C.; Arbter, D.; Engel, R.R.; Li, C.; Davis, J.M. Second-generation versus first-generation
antipsychotic drugs for schizophrenia: A meta-analysis. Lancet 2009, 373, 31–41. [CrossRef]

18. Rosenheck, R.; Lin, H. Noninferiority of perphenazine vs. three second-generation antipsychotics in chronic
schizophrenia. J. Nerv. Ment. Dis. 2014, 202, 18–24. [CrossRef]

19. McEvoy, J.P.; Byerly, M.; Hamer, R.M.; Dominik, R.; Swartz, M.S.; Rosenheck, R.A.; Ray, N.; Lamberti, J.S.;
Buckley, P.F.; Wilkins, T.M.; et al. Effectiveness of paliperidone palmitate vs haloperidol decanoate for
maintenance treatment of schizophrenia: A randomized clinical trial. JAMA 2014, 311, 1978–1987. [CrossRef]

20. Dieterich, M.; Irving, C.B.; Park, B.; Marshall, M. Intensive case management for severe mental illness.
Cochrane Database Syst. Rev. 2010, CD007906. [CrossRef]

21. Ju, P.C.; Chou, F.H.; Lai, T.J.; Chuang, P.Y.; Lin, Y.J.; Yang, C.W.; Tang, C.H. Long-acting injectables
and risk for rehospitalization among patients with schizophrenia in the home care program in Taiwan.
J. Clin. Psychopharmacol. 2014, 34, 23–29. [CrossRef] [PubMed]

22. Tham, X.C.; Xie, H.; Chng, C.M.; Seah, X.Y.; Lopez, V.; Klainin-Yobas, P. Factors affecting medication
adherence among adults with schizophrenia: A literature review. Arch. Psychiatr. Nurs. 2016, 30, 797–809.
[CrossRef] [PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.schres.2005.08.010
http://dx.doi.org/10.1016/S0140-6736(08)61764-X
http://dx.doi.org/10.1097/NMD.0000000000000065
http://dx.doi.org/10.1001/jama.2014.4310
http://dx.doi.org/10.1002/14651858.CD007906.pub2
http://dx.doi.org/10.1097/JCP.0b013e3182a6a142
http://www.ncbi.nlm.nih.gov/pubmed/24145217
http://dx.doi.org/10.1016/j.apnu.2016.07.007
http://www.ncbi.nlm.nih.gov/pubmed/27888977
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Patient Selection 
	Statistical Methods 

	Results 
	Discussion 
	References

