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Association of admission and patient
characteristics with quality of discharge
letters: posthoc analysis of a retrospective
study
Maaike Langelaan1*, Rebecca J. Baines1, Martine C. de Bruijne2 and Cordula Wagner1,2

Abstract

Background: A complete, correct and timely discharge letter can communicate important information from the
hospital to the general practitioner. The adequacy of the letter may vary with the patient and admission
characteristics of the patient. Insight in the association between these characteristics and the presence and quality
of the discharge letter will give rise to improvement activities for a better continuity of care after discharge.
The objective was to determine the presence, correctness and timeliness of admission information in discharge
letters and to determine the association between patient and admission characteristics, including unplanned
readmissions and the quality of the discharge letter.

Methods: A post-hoc analysis of a two-staged retrospective patient record review study was performed in 4048
patient records in a random sample of 20 hospitals.

Results: Nearly ten percent of the discharge letters are lacking in patient records in Dutch hospitals. In 59.1% of the
discharge letters, one or more relevant components are missing. Important laboratory results, relevant information
about consultations, answers to the questions of the referrer, changes in medication and follow up are often
lacking. Discharge letters are more likely to be missing in elective patient admissions to a hospital, with a shorter
length of stay, less comorbidity, and in readmissions. There was a significant variation in missing discharge letters
between hospitals and between hospital departments.

Conclusions: The quality of discharge letters varies with patient and admission characteristics.
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Background
Transitions from inpatient to outpatient care are consid-
ered a high risk process in patient safety terms. A dis-
charge letter is intended to summarise events during
hospitalisation, and prepare the outpatient physician or
other referrer to resume care of the patient. A complete,
correct and timely discharge letter can communicate im-
portant information back to the general practitioner or
other involved outpatient health care workers, prevent
adverse events and reduce readmissions to the hospital

[1, 2]. Adverse events frequently occur in handover mo-
ments of care and could have been avoided in most
cases. These adverse events might lead to readmissions
and to extra costs [3]. A standardized discharge may de-
crease the number of postdischarge adverse events and
rehospitalizations [1, 4]. Several studies found that dis-
charge summaries often are not available or lack import-
ant information needed to help the general practitioner
understand what should be done to avoid postdischarge
adverse events. The review of Kripalani et al. showed
that approximately 11% of the discharge letters and 25%
of the discharge summaries never were received by the
primary care physician [5]. Zegers et al. found that the
discharge letter was unavailable in 13% of the reviewed
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patient records and more AEs were found in patient
records with poor quality of the discharge letter [6].
All admissions may not be equally at risk for the ab-

sence or poor quality of the discharge letter. However,
in-depth insight into specific types of admissions at risk
is limited. Weiskopf et al. found that completeness of
patient records varied with the underlying health status
of the patient as sicker patients tend to have more
complete records [7]. Research conducted on the associ-
ation between admission characteristics and the pres-
ence and quality of the discharge letter will give rise to
improvement activities for a better continuity of care
from hospital to home. However, to our knowledge, no
such research has ever been conducted.
The aim of this study was to assess the presence,

correctness and timeliness of discharge letters in hospital
records. Another aim was to determine the association
between patient and admission characteristics, including
unplanned readmissions, and the presence of the adverse
events.

Methods
Design
The study design was a posthoc analysis of a retrospect-
ive patient record review study performed in a random
sample of 20 Dutch hospitals: 4 university, 8 tertiary
teaching and 8 general hospitals. From each hospital, a
random selection of 100 admissions of discharged pa-
tients and 100 admissions of in-hospital deaths was
made. Oversampling of deceased patients and patients
admitted to a university hospital took place in order to
gain sufficient data on these relatively small patient
groups. During analysis, the results were corrected for
this oversampling to make these representable for the
total hospital population. Records from patients admit-
ted to the psychiatry or obstetrics departments were
excluded, as well as records from children aged less than
one year. The study period was between April 1st, 2011
and March 31st, 2012. The design and methods of this
study are described in more detail elsewhere [8, 9].

Record review
The nursing and medical records of the admissions were
reviewed by a team of 26 trained nurses and 10 trained
physicians in a two-staged structured record review
process. The reviewers never reviewed in hospitals
where they had ever been employed. In the first stage, a
nurse screened the patient records by using 16 screening
criteria indicating potential adverse events, including un-
planned readmissions. In this stage of the record review,
the nurse assessed whether the discharge letter was
present in the patient record and the date of sending. In
the second stage, one physician reviewed the patient
records with one or more positive screening criteria

assessed at the first stage. Based on a standardized pro-
cedure the physician determined the presence of adverse
events and their preventability. An adverse event was
defined as an unintended injury among hospitalized
patients that results in disability, death or prolonged
hospital stay, and was caused by health care manage-
ment [8]. In the records with at least one positive
screening criterion for an adverse event the physicians
judged also the correctness of applicable components of
the discharge letter if available. Physicians were consid-
ered as the experts in judging the contents of the
discharge letter. Therefore, the judgement of the correct-
ness of the discharge letter took place at stage 2. In total
4048 patient records were screened by nurses and
assessed for the presence and timeliness of the discharge
letter, and 2632 patient records were reviewed by physi-
cians and judged for the correctness of the applicable
components of the letter.
Data were abstracted regarding the presence and cor-

rectness of the following components of the discharge
letter: name of the patient, date of birth of the patient,
date of admission, date of discharge, patient history,
most important outcomes of tests, most important
laboratory results, information about consultations and
the conclusions, conclusions / diagnosis, answers to the
questions of the general practitioner / referrer, treatment
and prognosis, complications, treatment after discharge,
changes in medication, follow up and appointments, and
name and function of the discharging physician.
As official guidelines on components of discharge

letters were not available and implemented in the
Netherlands, the list of components was based on exist-
ing literature and one official guideline on information
exchange between physicians and family practitioners
[10, 11], expert opinions and unofficial guidelines for
example from individual hospitals. Physicians also
collected data about the timeliness of the discharge letter.
Data about the admission characteristics (length of stay,
admission department, urgency) were collected from the
patient records and from the hospital administrative
system.

Statistical analysis
Descriptive statistics about the presence and compo-
nents of the discharge letter were analysed using Stata
13.0 [12]. The relation between the presence and quality
of the discharge letter and admission and patient charac-
teristics was analysed with logistic multilevel regression
analysis. Multilevel analysis was used because the data
had a hierarchical structure: patients (level 1) were clus-
tered within hospital departments (level 2) and hospital
departments were clustered within hospitals (level 3)
[13]. The 2nd order PQL estimation procedure was used.

Langelaan et al. BMC Health Services Research  (2017) 17:225 Page 2 of 6



The presence of the discharge letter and the presence
of discharge letter components were set as dichotomous
(no/yes) outcome variables. For each component, separ-
ate regression analyses were run. The independent ad-
mission and patient characteristics were age, discharge
status (deceased or discharged), admission urgency
(elective/urgent), unplanned readmission (no/yes), one
or more positive screening criteria for adverse events
(no/yes), adverse event during admission (no/yes), pre-
ventable adverse event during admission (no/yes), and
hospital type (university/tertiary teaching/general).
The variances of the model were tested for statistical

significance using a one-sided Wald test.
ICCs were calculated for the hospitals and depart-

ments. The ICC indicates the relative influence of that
level on the total variance of the outcome in a year. A
high ICC at the hospital level means that there is less
heterogeneity within hospitals and a high variation in
the presence of the discharge letter between hospitals
[13]. The variance at the patient level, the lowest level, is

approximated by π2

3 to calculate the total variance [13].
The multilevel analyses were carried out using MLwiN

2.30 and the application “runmlwin” in Stata 13.0 [14, 15].

Results
A total of 4048 patient records were reviewed in 20 hospi-
tals (Table 1). These were assessed for the presence of the
discharge letter. The reviewers found that the discharge
letter was not present in 500 (9.6%) of all patient records.
Table 2 shows that discharge letters are more likely

missing in patients electively admitted to a hospital, with
a shorter length of stay, and in readmissions. Discharge
letters of patients admitted to the neurology depart-
ments were more often missing than discharge letters of
the cardiology departments. Patient records that were
positive for one or more screening criteria had a lower
odds for missing the discharge letter than records with
all screening criteria negative. Although the association
was not significant, the discharge letter was more often
present in records with an adverse event (p = 0.07) and
preventable adverse event (p = 0.36).
After correction for covariates the intercept vari-

ation for the hospital level and the department level
was statistically significant (p < 0.05). This implies a
significant variation in missing discharge letters be-
tween hospitals and between hospital departments.
The clustering of missing discharge letters in depart-
ments (ICC 9.4%) was about one and a half times
higher than in hospitals (ICC 6.7%).
In 2632 patient records at least one positive screening

criterion for containing an AE was found. These records
were judged the correctness of different components of
the discharge letter. In 59.1% of the discharge letters

reviewed by the physician, one or more applicable
components were missing. Table 3 shows the absences
and quality of discharge letter components. Important
laboratory results, relevant information about consulta-
tions, answers to the questions of the referrer, changes
in medication and follow up are often lacking.
The median of the duration of sending the discharge

letter after discharge was 7 days (IQ range 1 day –
21 days). 13.6% of all letters did not seem to reach the
general practitioner within 31 days after discharge.

Table 1 Hospital and patient characteristics of the study sample

Hospital characteristicsa

Inpatient admissions (n) 4048

Hospital deaths n (%) 2025 (50.0)

Type of hospital n (%)

University hospital 799 (19.7)

Tertiary teaching 1642 (40.6)

General 1607 (39.7)

Patient characteristicsa,b

Male sex % 50.2

Age (y), mean (SD) 60.5 (20.9)

Charlson index of comorbidity %

Score > =3 3.7

Admission characteristicsa,b

Length of hospital stay (d), mean (SD/median) 6.3 (14.6/3)

Urgently admitted patients % 54.7

Admission is a readmission % 26.7

Admission is followed by an unplanned readmission % 17.7

Hospital departments %,

Surgery 21.7

Cardiology 13.7

Internal medicine 18.7

Orthopaedics 11.2

Neurology 6.8

Lung diseases 6.9

Ear, nose and throat 3.6

Urology 4.9

Other 12.6

Presence of adverse eventsa,b

One or more positive screening criteria in record n (%) 2632 (44.7)

Adverse events n (%) 390 (7.1)

Preventable adverse events n (%) 108 (1.6)
a Patient admissions of obstetrics, psychiatry, <1 year and <24 h for non-
deceased patients were excluded
b Patient characteristics are weighted for overrepresentation of deceased
patients and hospital type
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In 373 admissions, the admission was followed by an
unplanned readmission of which 153 (41.1%) readmissions
were within 30 days after discharge. 35 (22,9%) of these
patients were readmitted within 3 days after discharge. In
107 of 153 (69.7%) of the unplanned readmissions within
30 days, the discharge letter of the index admission was
missing or incomplete at the time of reviewing and conse-
quently at the time of readmission. In patients who were

not readmitted to the hospital 45.5% of the letters were
missing or incomplete.

Discussion
Our study shows that 9.6% of the discharge letters are
lacking in patient records in Dutch hospitals. Discharge
letters that are available are often lacking certain compo-
nents. Just as found in other studies on the completeness
of patient record data we found that some components
of the discharge letter were more often complete than
others [16]. Information on name, address and age of
the patient is complete for 98% of the patients. Data on
receivers of the letter, relevant laboratory results, consul-
tations and changes in medication are currently only
available in 65 to 85% of the patients. If the components
are available, our data shows that the information is
often correct. Besides the completeness and correctness
of the discharge letter, it is of importance that the letter
is sent within a reasonable time.
The study also gives an insight into groups with a

higher risk of missing discharge letters. Especially pa-
tients who are electively admitted, with a shorter length
of stay, or readmissions are vulnerable to missing dis-
charge letters. On the other side, discharge letters are
more often available in patients with less comorbidity.
This is not in concordance with findings in other studies
that showed that sick patients have more complete elec-
tronic patient records [7]. It also seems that patients
who experience an undesirable incident, i.e. an adverse
event or experienced one or more positive screenings
criteria, are more likely to have a discharge letter sent to
their referrer, mainly the general practitioner.
One of the reasons of the incompleteness, incorrect-

ness and untimeliness of the discharge letters may be
the lack of an adequate standard outlining the compo-
nents that each discharge letter should contain and
guidelines on the timeliness of sending the discharge let-
ter. Another reason may be a lack of a structural imple-
mentation of writing discharge letters in the medical
curriculum. An adapted masters education program and
a fast electronic sending system of the discharge letter to
the general practitioner may decrease the duration of
sending the letter [17].
The rate of missing discharge letters varied significantly

between hospitals and between hospital departments.
Moreover, the variance on the department level was al-
most one and a half times higher than the variance on
hospital level. This implies that there is more room for
improvement in the availability of discharge letters at the
department level than at hospital level. The differences be-
tween hospitals and departments may be caused by differ-
ences in knowledge, dissemination or implementation of
communication guidelines, such as the guideline of the
Dutch College of General Practitioners or the standard of

Table 2 Univariate multilevel analyses for the association
between missing discharge letters and patient and admission
characteristics adjusted for clustering at the hospital level and
hospital department level

OR for missing discharge
letter (95% CI)

Type of hospital

University 1.16 (0.57–2.35)

Tertiary teaching 1.21 (0.67–2.17)

General RC

Admission department

Cardiology RC

Surgery 0.96 (0.59–1.58)

Internal medicine 1.00 (0.64–1.58)

Ear, nose, throat 1.67 (0.82–3.40)

Lung diseases 0.78 (0.45–1.35)

Neurology 0.31 (0.15–0.62)**

Orthopaedics 1.18 (0.66–2.10)

Urology 0.72 (0.34–1.54)

Other 0.52 (0.31–0.85)**

Age cat

1–18 years 1.02 (0.55–1.88)

19–40 years 1.32 (0.85–2.03)

41–65 years 1.05 (0.79–1.39)

66–79 years 1.19 (0.91–1.55)

>80 years RC

Urgently admitted patients 0.70 (0.56–0.87)**

Patients deceased during admission 0.81 (0.66–1.00)

Admission is a readmission 1.30 (1.05–1.60)*

Admission is followed by an unplanned
readmission

0.89 (0.61–1.30)

Admission to a non-surgical unit 0.81 (0.60–1.09)

Length of hospital stay 0.99 (0.98–1.00)*

Charlson index of comorbidity

Score > =3 1.35 (0.94–1.94)

One or more positive screening criteria 0.67 (0.54–0.83)**

Adverse event 0.70 (0.48–1.02)

Potential preventable adverse event 0.73 (0.37–1.44)

* p < 0.05
** p < 0.01
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the Joint Commission on the Accreditation of Healthcare
Organizations [10, 11]. Implementation of these guidelines
is expected to improve the communication between med-
ical specialists and general practitioners. To monitor the
implementation of the guideline and the quality of dis-
charge letters audits and feedback of the letters may be
successfully [18].

Strengths and limitations
Several studies examined the presence and correctness
of the whole patient record by determination of miss-
ing components and the inadequacy of the compo-
nents [6, 7, 16, 19]. Some of these studies linked this
examination to patient characteristics [7, 16]. How-
ever there are no studies in which the relation of
missing discharge letters alone and its components is
linked to patient characteristics.
One of the strengths of our study is that reviewing

physicians were heavily depended on documentation
stored in the patient record and in the hospital adminis-
trative system. Despite the fact that we did a thorough
in-hospital search for missing discharge letters, some
letters may have been missed. However, discharge letters
that are not stored on a regular place may not be found
by other health care workers which can be a potential
risk for adverse events.

Our study has several limitations. First, the presence
and the quality of the discharge letter components was
only judged in the second stage of the review and there-
fore in records with at least one positive screening cri-
teria for an AE. The results might be biased if the
presence and quality of the components is different be-
tween records with and without positive screening cri-
teria. A record with adverse events and preventable
adverse events may be subjected to a lower quality of
care and a lower quality of record keeping and discharge
procedure. However, not all records with positive criteria
had an adverse event or preventable adverse event; only
16% of these records contain an adverse event. There-
fore a positive screening criterion is not directly associ-
ated with a lower quality of care.
Another limitation is that we only recorded the date of

sending the discharge letter. From a patient safety per-
spective it is very informative if and when the discharge
letter was received by de general practitioner as he plays
an important role in preventing unplanned readmissions.
Also, we do not have information on adverse events de-
tected after discharge that might be related to incomplete-
ness, incorrectness or untimeliness of the discharge letter.

Conclusion
In conclusion, nearly ten percent of the discharge letters
are lacking in patient records in Dutch hospitals.

Table 3 Absence and inadequacy of applicable discharge letter components

Discharge letter components Absence of applicable components
(N = 2632)
(%)

Component present but inadequate
(% of present components)

Name, address and function of receiver 1.4 -

Name and function of receivers of a copy of the letter 34.2 -

Name and date of birth of the patient 0.7 0.4

Address of the patient 0.9 -

Date of admission 1.5 -

Date of discharge or death 2.0 -

Patient history 7.1 3.8

Most important outcomes of tests 6.5 2.8

Most important laboratory results 31.6 1.6

Information about consultations and the conclusions 21.1 4.3

Conclusions / Diagnosis 2.2 3.5

Answers to the questions of the general practitioner / referrer 11.7 0.5

Treatment and prognosis 3.1 3.0

Complications 9.7 3.1

Treatment after discharge 7.1 0.7

Changes in medication 15.2 0.9

Follow up and appointments 10.8 -

Name and function of discharging physician 0.3 -

- Not applicable
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Discharge letters that are available are often lacking cer-
tain components. In 70% of the unplanned readmissions,
the discharge letter of the index admission was missing
or incomplete at the time of readmission. Discharge let-
ters are more likely to be missing in patients electively
admitted to a hospital, with a shorter length of stay, with
less comorbidity, and in readmissions. It also seems that
if something undesirable happened during the admis-
sion, discharge letters are more frequent available. Inter-
ventions to improve the completeness of the discharge
letters should be tailored for and carried out on depart-
ment level. We hope this study increases awareness of
the fact that a substantial group of patients may be at
risk for an adverse event, e.g. a readmission as the
discharge letter of their admissions are not available or
missing information for a good continuity of care.
Awareness of this problem can stimulate the writing of
complete, correct and timely discharge letters.

Abbreviations
AE: Adverse event; ICC: Intra class correlation; IQ: Interquartile

Acknowledgements
We would like to thank everyone who contributed to the study, especially
the nurses and doctors who reviewed the patient records, and the
participating hospitals, including their staff who facilitated the patient
records.

Funding
Financial support for the study was received from the Dutch Ministry of
Health, Welfare and Sport. The funder had no role in the design and
conduct of the study; the collection, management, analysis or interpretation
of the data; the preparation, review or approval of the manuscript.

Availability of data and materials
The datasets supporting the conclusions of this article are included within
the article.

Authors’ contributions
ML: analysis and interpretation of data, drafting of the article; RB: design,
interpretation of data, critical revision of its intellectual content; MdB: design,
interpretation of data, critical revision of its intellectual content; CW: design,
critical revision of its intellectual content, guarantor. All authors approved the
final version of the manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable

Ethics approval and consent to participate
The study protocol was reviewed and approved by the scientific committee
of the EMGO + Institute, and by the ethical review board of the VU University
Medical Center.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1NIVEL, Netherlands Institute for Health Services Research, Otterstraat
118-124, 3513 CR Utrecht, The Netherlands. 2Department of Public and
Occupational Health & EMGO Institute for Health and Care Research, VU
University Medical Center (VUmc), Amsterdam, The Netherlands.

Received: 9 October 2015 Accepted: 9 March 2017

References
1. van Walraven C, Seth R, Austin PC, Laupacis A. Effect of discharge summary

availability during post-discharge visits on hospital readmission. J Gen Intern Med.
2002;17(3):186–92.

2. Hesselink G, Schoonhoven L, Barach P, Spijker A, Gademan P, Kalkman C,
et al. Improving patient handovers from hospital to primary care: a systematic
review. Ann Intern Med. 2012;157(6):417–28. doi:10.7326/0003-4819-157-6-
201209180-00006.

3. Friedman B, Encinosa W, Jiang HJ, Mutter R. Do patient safety events
increase readmissions? Med Care. 2009;47(5):583–90. doi:10.1097/MLR.
0b013e31819434da.

4. Greenwald JL, Denham CR, Jack BW. The hospital discharge: a review of a
high risk care transition with highlights of a reengineered discharge
process. J Patient Saf. 2007;3(2):97–106.

5. Kripalani S, LeFevre F, Phillips CO, Williams MV, Basaviah P, Baker DW.
Deficits in communication and information transfer between hospital-based
and primary care physicians: implications for patient safety and continuity
of care. JAMA. 2007;297(8):831–41. doi:10.1001/jama.297.8.831.

6. Zegers M, de Bruijne MC, Spreeuwenberg P, Wagner C, Groenewegen PP,
van der Wal G. Quality of patient record keeping: an indicator of the quality
of care? BMJ Qual Saf. 2011;20(4):314–8. doi:10.1136/bmjqs.2009.038976.

7. Weiskopf NG, Rusanov A, Weng C. Sick patients have more data: the non-
random completeness of electronic health records. AMIA Annu Symp Proc.
2013;2013:1472–7.

8. Zegers M, de Bruijne MC, Wagner C, Groenewegen PP, Waaijman R, van der
Wal G. Design of a retrospective patient record study on the occurrence of
adverse events among patients in Dutch hospitals. BMC Health Serv Res.
2007;7:27. doi:10.1186/1472-6963-7-27.

9. Baines RJ, Langelaan M, de Bruijne MC, Asscheman H, Spreeuwenberg P,
van de Steeg L, et al. Changes in adverse event rates in hospitals over time:
a longitudinal retrospective patient record review study. BMJ Qual Saf.
2013;22(4):290–8. doi:10.1136/bmjqs-2012-001126.

10. Nederlands Huisartsen Genootschap. Richtlijn Informatie-uitwisseling tussen
Huisarts en Specialist bij verwijzingen (HASP). Utrecht: Nederlands
Huisartsen Genootschap; 2008.

11. Joint Commission on the Accreditation of Healthcare Organizations.
http://www.jointcommission.org.

12. StataCorp. Stata Statistical Software: Release 13. College Station: StataCorp
LP; 2013.

13. Twisk JWR. Applied multilevel analysis: a practical guide. Practical guides to
biostatistics and epidemiology. New York: Cambridge University Press; 2010.

14. Rasbash J, Browne WJ, Healy M, Cameron B, Charlton C. MLwiN version 2.25.
Centre for multilevel modelling. Bristol: University of Bristol; 2012.

15. Leckie G, Charlton C. Runmlwin - a program to run the MLwiN Multilevel
Modelling Software from within Stata. J Stat Softw. 2013;52(11):1–40.

16. Kopcke F, Trinczek B, Majeed RW, Schreiweis B, Wenk J, Leusch T, et al.
Evaluation of data completeness in the electronic health record for the
purpose of patient recruitment into clinical trials: a retrospective analysis of
element presence. BMC Med Inform Decis Mak. 2013;13:37. doi:10.1186/
1472-6947-13-37.

17. Verhaegh KJ, Buurman BM, Veenboer GC, de Rooij SE, Geerlings SE. The
implementation of a comprehensive discharge bundle to improve the
discharge process: a quasi-experimental study. Neth J Med. 2014;72(6):318–25.

18. Dinescu A, Fernandez H, Ross JS, Karani R. Audit and feedback: an
intervention to improve discharge summary completion. J Hosp Med.
2011;6(1):28–32. doi:10.1002/jhm.831.

19. Wilson RM, Runciman WB, Gibberd RW, Harrison BT, Newby L, Hamilton JD.
The Quality in Australian Health Care Study. Med J Aust. 1995;163(9):458–71.

Langelaan et al. BMC Health Services Research  (2017) 17:225 Page 6 of 6

http://dx.doi.org/10.7326/0003-4819-157-6-201209180-00006
http://dx.doi.org/10.7326/0003-4819-157-6-201209180-00006
http://dx.doi.org/10.1097/MLR.0b013e31819434da
http://dx.doi.org/10.1097/MLR.0b013e31819434da
http://dx.doi.org/10.1001/jama.297.8.831
http://dx.doi.org/10.1136/bmjqs.2009.038976
http://dx.doi.org/10.1186/1472-6963-7-27
http://dx.doi.org/10.1136/bmjqs-2012-001126
http://www.jointcommission.org/
http://dx.doi.org/10.1186/1472-6947-13-37
http://dx.doi.org/10.1186/1472-6947-13-37
http://dx.doi.org/10.1002/jhm.831

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design
	Record review
	Statistical analysis

	Results
	Discussion
	Strengths and limitations

	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

