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BACKGROUND

The quality of the general practitioners’ setting of diagnoses using codes from the
International Classification for Primary Care (ICPC) is important, because these codes are
used for purposes of quality development, research and public health statistics. It is
uncertain, however, to what extent these diagnoses present a correct picture of the content
of and reasons for the consultations and the prevalence of illness in the population. The
objective of this study was to identify the extent to which the general practitioners’ use of
diagnostic codes correlates with the content of the patient record notes.

MATERIAL AND METHOD

A total of 23 general practitioners from five different medical centres in Agder county
participated in the study. The patient record notes from all patient contacts over two
working days in 2013 were reviewed by two experienced general practitioners who assessed
the degree of correspondence between the content of the patient record notes and the
concomitant ICPC diagnostic codes.

RESULTS

Atotal of 1 819 patient contact were assessed, and for 1591 of these (87.5 %) it was possible to
assess the correspondence between the patient record notes and the diagnosis. We found
good correspondence for 693 (85.3 %) consultations and 321 (69.9 %) simple contacts with
issuance of a prescription. For simple contacts with no issuance of a prescription there was
good correspondence for 213 (83.9 %), although 144 of a total 0f 398 (36.2 %) could not be
assessed because the patient record notes were absent, too brief or imprecise.

INTERPRETATION

The diagnoses made during consultations corresponded well with the patient record notes
examined in this study. The results may indicate that caution should be exercised in
including simple contacts in the data on diagnoses in public statistics. The findings should
be followed up in larger-scale and more representative national studies.

The general practitioners’ setting of diagnoses in their patient record notes has multiple
purposes. The patient record serves as the doctor’s work-tool, and it is useful to document
diagnoses as part of the clinical assessments. It is also a requirement laid down in the
Regulations regarding patient records (1). Moreover, the Norwegian Health Economics
Administration (Helfo) requires the reimbursement cards to be marked with one or more
diagnostic codes according to the International Classification of Primary Care (ICPC-2) (2).
These diagnoses are entered into the KUHR (control and payment of healthcare
reimbursements) database and used in statistics, research, professional development and
quality control. When reporting diagnoses made by GPs and out-of-hours services in this
database, the sum of all contact types is used (3). These data are used as an indicator for the
prevalence ofillness in the population, both in the Public Health Profiles (3) and in the
database for the statistics banks Kommunehelsa (Municipal Health) (4) and Norgeshelsa
(Norwegian Health) (5).
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Development of the ICPC coding framework started in 1972 when the World Organisation of
Family Doctors (WONCA) established an international classification committee. Today, this
coding framework is used in many countries (6). In Norway, all primary doctors have been
required to use at least one ICPC code for diagnoses on reimbursement cards and sickness
leave certificates since 1992. The ICPC-2 version has been in use since 1998 (in electronic
format since 2002). In the remainder of this article we will refer to it as ICPC.

ICPC codes consist of one letter and two digits (7). For some special diagnoses, three digits
are used. The letter identifies the organ chapter (A - general, B-blood, etc. The digits 0o-29
refer to symptom diagnoses, while 70-99 refer to disease diagnoses. The codes 30-69 are
process codes shared by all the organ chapters.

Of the diagnoses that the doctor enters into the electronic patient records (EPJ), the first
two (the main diagnosis and a secondary diagnosis, if any) are automatically copied onto
the reimbursement card. In 2015, there were 29.4 million GP contacts, of which 14.2 million
were simple contacts (attendances at a doctor’s surgery, telephone consultations and
prescription renewals) (48.2 %), 13.8 million were consultations (47.1 %), 1.1 million were
administrative contacts (3.9 %), 142 558 were interdisciplinary collaboration meetings (0.5 %)
and 89362 were home visits (0.3 %) (8).

The distribution of diagnoses made by general practitioners is an important source of
continuous information about the health of the population, made relevant after the
introduction of the municipal patient and user registry (KPR) in 2017 (9). However, we do
not know to what extent the diagnoses used in the reimbursement cards that the doctors
send to Helfo provide a correct picture of the reasons for contact and the prevalence of
illness in the population. Some electronic records systems have shortcuts for automatic
setting of a diagnosis, for example by proposing ‘last used diagnosis’. This will often be the
correct diagnosis, but not always. In our experience, there is widespread use of ‘general
diagnoses’ in prescription renewals and telephone consultations (e.g. A29: General
symptoms/complaints and Ag7: Administrative contact/examination).

In its hearing statement to the proposal from the Ministry of Health and Care Services
regarding a municipal patient and user registry, the Norwegian Medical Association
pointed out that the diagnoses on the reimbursement cards often fail to reflect the content
of the consultations, especially the so-called simple contacts (10). There is also a risk of
systematic underreporting of data from multimorbid patients, since the KUHR database
only imports the first two diagnoses from the reimbursement cards.

If the information from health registries based on this reporting is to be useful, the quality
of the diagnostic coding is crucial. This has been investigated using different methods, and
the results diverge. A Danish study on inter- and intra-observer variations in the setting of
ICPC diagnoses showed 71 % correspondence for individual diagnoses and 94 % when the
diagnoses had been grouped by ICPC chapter (11). A study of 400 patient records from a total
of 20 general practitioners in Stockholm showed the correct ICD-10 code in 97 % of cases (12).
Alarge-scale study undertaken in Tromseg in the years 1992-2008 investigated the setting of
diagnoses using the problem-oriented electronic patient record system PROMED (13). It
found a lack of correspondence between the description of the problem in the records and
the standard ICPC-2 text in 53.8 % of cases.

This study investigates the degree of correspondence between the use of ICPC diagnostic
codes and the content of the patient record notes from a non-random sample of general
practitioners.

Material and method

In 2014, the quality of diagnoses in the patient records of general practitioners was the
subject of discussion in a research group in which the authors participate. To take a closer
look at this, we chose to study the quality of diagnoses retrospectively for the year 2013. Five
medical centres recruited by the research group participated in the study, one in
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Kristiansand and four in Arendal. Four of these centres were also the workplaces of the
recruiting doctors, and one was a neighbouring centre with colleagues that were known to
us. All the doctors who had been practising in 2013 were willing to participate. The doctors’
average age was 51 years (range 28-67). Eighteen of the 23 doctors were specialists in general
practice, and five were women. The centres used the Winmed2 (16 doctors) and Infodoc
Plenario (7 doctors) records systems.

We assessed all patient contacts made in the course of two working days for all the doctors,
one full office day in spring and one in the autumn. Each doctor compiled a list of names for
all patient contacts for these two days and retrieved the patient record notes in question.
Notes with diagnoses were copied to a text file and printed out in anonymised form (year of
birth and sex were kept). Two of the authors (BB and GM) undertook the analyses, making a
review, registration and assessment of the quality of the diagnoses. The following variables
were registered: Doctor ID, the patient’s sex and year of birth, type of contact, main
diagnosis and any secondary diagnoses with ICPC codes, plus prescription and sickness
leave certificate, if any. The contacts were registered as: consultation, simple contact with
prescription, simple contact without prescription, collaboration meeting, home visit or
‘other’. The degree of correspondence between the patient record notes and the ICPC
diagnosis was divided into six categories (Box 1).

Box 1 Categorisation of the degree of correspondence in the study

Category 1 was ‘good and complete correspondence’, where the main diagnosis and any
secondary diagnoses gave a correct impression of what was registered in the patient
records.

Category 2 was ‘correct diagnosis, but imprecise’. Example: New prescription for insulin.
Diagnosis: Contact/examination for administrative purposes Ag7.

Category 3 was ‘correct main diagnosis, but absent or incorrect secondary diagnosis’.
Example: Standard diabetes check-up. In addition, difficulty swallowing in recent weeks.
Diagnosis: Diabetes mellitus Tgo.

Category 4 was ‘the main diagnosis describes part of the contact, but not the main cause’.
Example: Comes in for a check-up to verify blood tests after pneumonia. The wound on the
knee has healed. Diagnosis: Laceration/cut S18.

Category 5 was ‘no correspondence’. Here, the diagnosis was in no way related to the
content of the patient record note. Example: Note on an acute attack of gout. Diagnosis:
Diabetes mellitus Tgo.

Category 6 was ‘no note or the content cannot be assessed against the diagnosis’. Example:
Telephone from the home nursing services with no further description.

For simple contacts involving no more than the issuance of a prescription, the
correspondence was deemed to be good if at least one of the drugs corresponded with the
main or secondary diagnosis. If the notes were very brief or missing, patient record
information could be stored in a referral or letter that were unavailable to us. These were
registered in category 6, i.e. cannot be assessed. The two doctors assessed the
correspondence between the diagnoses and patient record notes independently of each
other. In 85 % of the cases they were in complete agreement. In the remaining 15 % of the
cases they reached a consensus by discussion.

In the following presentation of results we have simplified the designations of
correspondence into three groups: 1- good correspondence (categories1and 2), 2 -
incomplete correspondence (categories 3 and 4) and 3 - no correspondence (category 5).
Category 6 was excluded.

The Regional Committees of Medical and Health Research Ethics (REK) found that the study
fell outside the scope of the Health Research Act, cf. Section 2 (ref. no. 2016/669). The
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Norwegian Centre for Research Data (NSD) found that the project was not subject to the
duty of notification or licence pursuant to Sections 31 and 33 of the Personal Data Act (ref.
no. 49101/3). The results were processed with the aid of the NSDstat 1.3 statistics program.

Results

The 23 doctors registered a total of 1 819 patient contacts in two working days. On average,
each doctor had 79 contacts (range 46-124). The median value for the number of contacts
per doctor per working day was 42. The patients’ average age was 48.8 years (range 0-98
years). Altogether 1026 of the contacts (56.4 %) involved women.

A total of 839 of the contacts (46.1 %) were consultations, 461 (25.3 %) were simple contacts
with prescription, 398 (21.9 %) were simple contacts without prescription, 68 (3.7 %) were
collaboration meetings and 6 (0.3 %) were home visits, while 47 (2.6 %) were categorised as
other/unknown.

In this study altogether 346 different ICPC diagnoses were used as the main diagnosis. For
all registrations a single diagnosis was used in 1622 (89.2 %) of the cases, two diagnoses in
169 (9.3 %), three diagnoses in 24 (1.3 %) and four diagnoses in 4 (0.2 %) of the cases. For
consultations, a single diagnosis was registered in 705 (84.0 %) of the cases, two diagnoses in
114 (13.6 %), three diagnoses in 17 (2.0 %) and four diagnoses in 3 (0.4 %) of the cases. There was
1.2 diagnoses on average per consultation. Altogether 1175 (64.6 %) of the main diagnoses
were disease diagnoses (code numbers 70-99), 641 (35.2 %) were symptom diagnoses (code
numbers 1-29) and three (0.2 %) were process codes (code numbers 30-69).

For 228 of the contacts (12.5 %) there was no note, or the notes were too brief to be assessed
against the diagnostic codes. These were excluded from further assessment. Altogether 1591
of a total of 1 819 notes were therefore assessed with a view to correspondence (Table 1).

Table 1

Number of notes and degree of correspondence between the ICPC diagnoses and the
patient record notes for 1 819 contacts with 23 doctors at five medical centres in Agder
county over two working days in 2013. The proportions in the various correspondence

categories are calculated on the basis of notes that could be assessed.

Contacttype Notes, Notes Notes Good Incomplete No
total, that that correspondence, correspondence, correspondence,
n could could be n (%) n (%) n (%)
notbe assessed,
assessed’, n
n (%)
Consultations 839 27 (3.2) 812 693 (85.3) 68 (8.4) 51(6.3)
Simple 461 2(0.4) 459 321(69.9) 5(1.1) 133 (29.0)
contacts with
prescription
Simple 398 144 254 213 (83.9) 5(2.0) 36 (14.2)
contacts (36.2)
without
prescription
Other’ 121 55 66 58 (87.9) 1(1.5) 7 (10.6)
(45.5)
Total 1 228 1591 1285 (80.8) 79 (5.0) 227 (14.3)
819 (12.5)

'Notes that were missing or so brief that they could not be assessed against the diagnostic
code

*Collaboration meetings, home visits or other contacts

Each individual doctor’s consultation notes had a proportion of ‘good correspondence’ that
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varied from 53.6 % to 97.6 % (median value 87.8 %) and ‘no correspondence’ that varied from
0.0 % t0 35.7 % (median value 3.1 %).

Discussion

We found that the diagnoses made by the general practitioners corresponded well with the
patient record notes for consultations and simple contact without issuance of a
prescription, and to a somewhat lesser extent for simple contacts with issuance of a
prescription. However, a large proportion of the simple contacts that did involve a
prescription could not be assessed because the note was missing or incomplete. The
strength of this study is that the internal validity of the ICPC diagnoses in a large number of
patient contacts was assessed by two experienced general practitioners who undertook a
thorough analysis of the textual content of the notes independently of each other. We have
found only a few studies that have undertaken similar analyses (11-13). A number of studies
have evaluated the validity of ICPC diagnoses by investigating the degree to which patients
or diagnoses are correctly identified in the EPJ system or in other medical databases, for
example patients with COPD (14) or chronic diseases (15). Some studies have investigated
whether the ICPC contains the diagnoses that the general practitioners deem necessary
(16-18).

The weaknesses of this study include the fact that the medical centres studied were not
selected at random, but were recruited among doctors who were directly or indirectly
linked to our research group. Questions may thus be raised regarding the
representativeness of this study. We nevertheless believe that the fact that some of the
participating doctors were not members of the research group, as well as the varying size of
the medical centres and their locations in different municipalities, helps strengthen the
study’s representativeness.

We investigated contacts during 2013, before the quality of the ICPC diagnoses became a
topic in the research group in 2014. Having material of a more recent date might have been
an advantage. This might have identified a greater degree of automatic setting of diagnoses,
which we believe has become more common, especially for digital patient contacts
(electronic prescription requests and e-consultations).

There are many possible causes for the lower degree of correspondence and more
incomplete information for simple contacts. Such contacts are often of an administrative
nature and involve few clinical assessments. Some patient records systems provide
shortcuts to the diagnosis or diagnoses that were last used. In some medical centres, the
preparation of prescription renewals is undertaken by assistant personnel, who
simultaneously prepare the reimbursement card with the diagnosis.

Some cases of poor correspondence may be caused by the lack of a diagnostic code (19).
When a relevant diagnostic code is lacking or fails to show up using relevant search words,
the doctor may choose less relevant diagnostic codes or ‘wastebasket’ diagnoses. A larger
ICPC search register in the doctors’ patient records system could help improve the validity
of diagnostic codes.

We know nothing about the doctors’ opinions regarding the value of setting ICPC diagnoses
in the patient records. The doctors are aware that this is a precondition for receiving a
reimbursement from the Norwegian Health Economics Administration (Helfo), in which
case a single diagnosis is sufficient for a reimbursement claim. When setting the diagnosis,
itis uncertain whether the doctors also consider that the quality of the ICPC codes may have
an impact on statistics, quality assurance and research. If the doctors do not perceive the
setting of diagnoses as useful or important, the result may be that too many imprecise
diagnoses are used, or that no secondary diagnoses are entered for multimorbid patients. In
our study, 16 % of the consultations were coded with more than one diagnosis. This low
proportion is indicative of underreporting of the actual content of the consultations in
general practice. A Norwegian study from 2015 showed that an average of 2-3 problems are
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addressed per consultation (20).

The doctors’ working routines mean that one or more diagnoses must be quickly entered on
the reimbursement card once the consultation is over and the patient leaves the surgery. As
arule, the doctor subsequently completes the patient record note and may correct and add
details or further diagnoses, which will not necessarily correspond to the diagnosis on the
reimbursement card. In this study, we have only examined the diagnostic codes given in the
patient records and not considered the reimbursement cards, thereby excluding this as a
source of error in the assessment of correspondence. In research and statistics that use the
ICPC diagnoses reported to the Norwegian Health Economics Administration from the
reimbursement cards, this may in theory represent a weakness. However, our experience
from working procedures in general practice indicates that such amendments to diagnostic
codes are very rarely made.

The results from this dataset may indicate that the quality of statistics prepared on the basis
of KUHR data is improved when simple contacts are omitted and only data from
consultations are presented.

This study is a retrospective review of a large number of patient record notes from a limited,
non-representative sample of general practitioners. Even though we found good
correspondence between diagnostic codes and patient record notes, especially for
consultations, there is a need to evaluate the quality of diagnoses in Norwegian general
practice in larger-scale national studies. This may also produce more reliable data on
differences between doctors.

MAIN FINDINGS

In this study, we found that the diagnoses made by the general practitioners tallied well
with the patient record notes taken during consultations (85 %).

For simple contacts with issuance of a prescription there was good correspondence in 70 %,
and for simple contacts without issuance of prescription in 84 % of cases. Altogether 144 of a
total 0f398 (36 %) simple contacts with no issuance of a prescription could not be assessed.

REFERENCES:

1. FOR-2019-03-01-168. Forskrift om pasientjournal (pasientjournalforskriften) §8.
https:/[/lovdata.no/dokument/SF/forskrift/ 2019-03-01-168 Lest 23.1.2019.

2. Helfo. Regelverk for lege. Diagnosar.
https://helfo.no/takster/regelverk-og-takstar-for-lege#diagnosar Lest 23.1.2019.

3. Folkehelseinstituttet. Folkehelseprofiler for kommunene. https://thi.no/hn/helse/ Lest 16.5.2019.
4. Folkehelseinstituttet. Kommunehelsa statistikkbank. http://khs.fthi.no/webview/ Lest 16.5.2019.

5. Folkehelseinstituttet. Norgeshelsa statistikkbank.
http://[www.norgeshelsa.no/norgeshelsa/?languageno Lest 16.5.2019.

6. Soler JK, Okkes I, Wood M et al. The coming of age of ICPC: celebrating the 21st birthday of the
International Classification of Primary Care. Fam Pract 2008; 25: 312-7. [PubMed ][ CrossRef]

7. ICPC-2 Kodekort. https://[www.nav.no/_attachment/1073745696 Lest 23.1.2019.

8. Helsedirektoratet. Brukere og kontakter - fastlege.
https:/[statistikk.helsedirektoratet.no/bi/Dashboard/cdgsof51-51ea-4422-af77cofibff;bafs?efalse&vo-
viewonly Lest 23.1.2019.

9. FOR-2017-08-25-1292. Forskrift om kommunalt pasient- og brukerregister (KPR).
https:/[/lovdata.no/dokument/LTI/forskrift/ 2017-08-25-1292 Lest 23.1.2019.

10. Den norske legeforening. Heringsuttalelse vedr. Helse- og omsorgsdepartementets forslag til nytt

General practitioners' use of ICPC diagnoses and their correspondence with patient record notes | Tidsskrift for Den norske legeforening


https://lovdata.no/dokument/SF/forskrift/
https://helfo.no/takster/regelverk-og-takstar-for-lege#diagnosar
https://fhi.no/hn/helse/
http://khs.fhi.no/webview/
http://www.norgeshelsa.no/norgeshelsa/?language=no
http://dx.doi.org/10.1093/fampra/cmn028
http://dx.doi.org/10.1093/fampra/cmn028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18562335&dopt=Abstract
http://dx.doi.org/10.1093/fampra/cmn028
https://www.nav.no/_attachment/1073745696
https://statistikk.helsedirektoratet.no/bi/Dashboard/cd950f51-51ea-4422-af77c0f1bff7baf5?e=false%26vo=viewonly
https://statistikk.helsedirektoratet.no/bi/Dashboard/cd950f51-51ea-4422-af77c0f1bff7baf5?e=false%26vo=viewonly
https://lovdata.no/dokument/LTI/forskrift/

kommunalt pasient- og brukerregister (KPR) og enkelte endringer i helsepersonelloven.
https://www.regjeringen.no/contentassets/affogf4ffcbg46ac8205665e7d61bca8/sve_dnlbrukerregister.
pdf Lest 23.1.2019.

11. Schroll H, Stgvring H, Kragstrup J. Forskelle i praktiserende laegers anvendelse af International
Classification for Primary Care-diagnoser. Inter- og intraobservatgrvariationen. Ugeskr Laeger 2003;
165: 4104~7. [PubMed]

12. Nilsson G, Ahlfeldt H, Strender LE. Textual content, health problems and diagnostic codes in
electronic patient records in general practice. Scand ] Prim Health Care 2003; 21: 33-6.
[PubMed][CrossRef]

13. Botsis T, Bassge CF, Hartvigsen G. Sixteen years of ICPC use in Norwegian primary care: looking
through the facts. BMC Med Inform Decis Mak 2010; 10: 11. [PubMed ][ CrossRef]

14. Rimland JM, Abraha I, Luchetta ML et al. Validation of chronic obstructive pulmonary disease
(COPD) diagnoses in healthcare databases: a systematic review protocol. BM] Open 2016; 6: eo11777.
[PubMed][CrossRef]

15. Wong LCL, Lee MK, Mak HT et al. Accuracy and completeness of ICPC coding for chronic disease in
general outpatient clinics. Hong Kong Practitioner 2010; 32:129-35.

16. Busato A, Bhen H, Chmiel C et al. Improving the quality of morbidity indicators in electronic
health records in Swiss primary care: A practical approach. Swiss Med Wkly 2012; 142: w1361. [CrossRef]

17. Schrans D, Boeckxstaens P, De Sutter A et al. Is it possible to register the ideas, concerns and
expectations behind the reason for encounter as a means of classifying patient preferences with
ICPC-2? Prim Health Care Res Dev 2018; 19: 1-6. [PubMed || CrossRef]

18. Rasmussen EB. Balancing medical accuracy and diagnostic consequences: diagnosing medically
unexplained symptoms in primary care. Sociol Health Illn 2017; 39: 1227-41. [PubMed]| CrossRef]

19. Eliassen KE, Berild D, Reiso H et al. Incidence and antibiotic treatment of erythema migrans in
Norway 2005-2009. Ticks Tick Borne Dis 2017; 8: 1-8. [PubMed ][ CrossRef]

20. Bjgrland E, Brekke M. What do patients bring up in consultations? An observational study in
general practice. Scand ] Prim Health Care 2015; 33: 206-11. [PubMed ][ CrossRef]

Published: 18 October 2019. Tidsskr Nor Legeforen. DOLI: 10.4045/tidsskr.18.0440
Received 22.5.2018, accepted 25.6.2019.
© The Journal of the Norwegian Medical Association 2020. Downloaded from tidsskriftet.no

General practitioners' use of ICPC diagnoses and their correspondence with patient record notes | Tidsskrift for Den norske legeforening


https://www.regjeringen.no/contentassets/aff09f4ffcb946ac8205665e7d61bca8/sve_dnlbrukerregister.pdf
https://www.regjeringen.no/contentassets/aff09f4ffcb946ac8205665e7d61bca8/sve_dnlbrukerregister.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14619059&dopt=Abstract
http://dx.doi.org/10.1080/02813430310000537
http://dx.doi.org/10.1080/02813430310000537
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12718458&dopt=Abstract
http://dx.doi.org/10.1080/02813430310000537
http://dx.doi.org/10.1186/1472-6947-10-11
http://dx.doi.org/10.1186/1472-6947-10-11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20181271&dopt=Abstract
http://dx.doi.org/10.1186/1472-6947-10-11
http://dx.doi.org/10.1136/bmjopen-2016-011777
http://dx.doi.org/10.1136/bmjopen-2016-011777
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27251687&dopt=Abstract
http://dx.doi.org/10.1136/bmjopen-2016-011777
http://dx.doi.org/10.4414/smw.2012.13611
http://dx.doi.org/10.4414/smw.2012.13611
http://dx.doi.org/10.4414/smw.2012.13611
http://dx.doi.org/10.1017/S1463423617000391
http://dx.doi.org/10.1017/S1463423617000391
http://dx.doi.org/10.1017/S1463423617000391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28899448&dopt=Abstract
http://dx.doi.org/10.1017/S1463423617000391
http://dx.doi.org/10.1111/1467-9566.12581
http://dx.doi.org/10.1111/1467-9566.12581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28523700&dopt=Abstract
http://dx.doi.org/10.1111/1467-9566.12581
http://dx.doi.org/10.1016/j.ttbdis.2016.06.006
http://dx.doi.org/10.1016/j.ttbdis.2016.06.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27475874&dopt=Abstract
http://dx.doi.org/10.1016/j.ttbdis.2016.06.006
http://dx.doi.org/10.3109/02813432.2015.1067518
http://dx.doi.org/10.3109/02813432.2015.1067518
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26205343&dopt=Abstract
http://dx.doi.org/10.3109/02813432.2015.1067518

