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Abstract 

Background ICPC coding percentages in GP specialty training are high, but not 
100%, indicating barriers against coding still exist, possibly influencing the validity 
of EPR-based data.

Objective To study the relationship between barriers to ICPC coding of GP train-
ees and trainers and their self-reported and actual coding performance.

Methods A questionnaire was developed, and returned by 71 (of 73, 97%)  GP 
trainees and 103 (of 108, 95%) GP trainers, affiliated to the GP Specialty Training 
of the Academic Medical Center, University of Amsterdam. Their barriers to ICPC 
coding and self-reported coding performance were compared with EPR-derived 
data extractions that were collected during one year.
 
Results Mean coding percentages were 88.3 (SD=11.5) and 82.3% (SD=19.0) (train-
ees/trainers). Most participants reported always registering ICPC codes for con-
sultations and home visits, specifically in those situations pre-specified in the ques-
tionnaire. Telephone consultations, repeat prescriptions and administrative actions 
were coded less frequently. Most participants never or rarely experienced coding 
barriers, an exception being ‘insufficient refinement of the ICPC system’. 
Most motivation and ICPC-related barriers correlated with self-reported and ac-
tual coding performance.  ‘ICPC coding is unpleasant to use’ predicted the trainees’ 
coding percentage. This also predicted the trainers’ coding percentage, as did ‘no 
personal gain from ICPC’ and ‘coding is difficult’.

Conclusion Coding percentages can be improved by increasing motivation and 
by making ICPC coding more pleasant to use. As no other specific areas were prone 
to non-coding, EPR-derived data seem biased by non-coded telephone consulta-
tions only. 
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Introduction

Aggregated data based on medical classifications or clinical coding systems are im-
portant resources for clinical decision making and decision support, audit, govern-
ance, research, education, training1 establishing national or local morbidity figures2 
and epidemic surveillance.3-5  The benefits of the various functions in GPs electron-
ic medical, health or patient records (EPRs) depend on good registration.6 Exam-
ples are: prescription modules7, contraindication surveillance8, an influenza vacci-
nation module9, protocols for monitoring chronic patients and data used for annual 
reporting and monitoring patient mix of trainees.10;11 
 The validity of morbidity coding has been extensively studied.12-17 A systemic 
review by Thiru et al. showed consistently high positive predictive values, indicating 
the validity of EPR data. However, comparing the 52 included studies was hampered 
due to the lack of standardized methods for assessing EPR data quality. Another re-
view by Jordan et al.18 reviews the completeness and correctness of computerized 
general practice medical records in 24 studies in the UK. A consistent finding was 
that the quality of morbidity recording varied, probably through differences in di-
agnosis distinctions. A third review by Khan et al. analysing 49 papers showed that, 
apart from acute conditions, most diagnoses were well recorded.17

 The quality of coding is improved by training.13 However, GP’s did not always 
feel that morbidity registration was directly beneficial to their daily patient care. In 
a qualitative study using semi-structured interviews, De Lusignan explored barri-
ers encountered by GPs regarding morbidity registrations.19 He found concerns 
that morbidity coding may jeopardise GPs’ relationships with their patients; sen-
sitivity to diagnostic uncertainty and the potential impact of diagnostic labels. He 
also identified barriers to clinical coding in a narrative review,20 classifying them as 
technological; the limitations of the coding systems and terminologies and the skill 
gap in their use; integration of the clinical task; recording structured data in the con-
sultation takes time and is distracting, individual; the level of motivation of primary 
care professionals  and organizational; the priority within the organization. Other 
authors found similar results.21

 Several classification systems are used worldwide: ICD, ICPC, ICF, SNOMED 
and READ. Most Dutch GPs keep detailed EPRs, including a standardized system 
of diagnosis codes: the International Classification of Primary Care (ICPC).22 Stim-
ulated by the Dutch College of General Practitioners (NHG), all EPR systems now 
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include the ICPC-1 codes.  Developed by the ICPC Working Party and published in 
1987 by the World Organisation of National Colleges, Academies (WONCA), the 
ICPC comprises 17 chapters (organ systems, general and social). The World Health 
Organisation includes the ICPC (Version 2) within its FIC (Family of International 
Classifications. The ICPC coding system allows the coding of both ‘general and un-
specified’ diagnoses (e.g. headache, ankle complaints) and ‘specific’ diagnoses (e.g. 
pneumonia, appendicitis, hypothyroidism). The code differences between ICPC-1 
and ICPC-2 are minor.23 ICPC is used in primary care in many countries, including 
Argentina, Australia, Denmark, Greece, Norway, The Netherlands, Spain, and oth-
ers.24 
 ICPC has proven valid for studying morbidity patterns,2;25;26 and useful for 
monitoring patient mix, in GP training.10;27 Patient monitoring based on EPR ex-
tractions provides a means of gaining insight in the clinical exposure, or patient mix, 
of GP trainees.28;29 Detailed EPR-based descriptions of the GP trainees’ patient mix 
can be used to determine if and where low exposure exists; for individuals or the 
entire group.27 Training programmes may be adapted accordingly. GP trainers can 
use detailed knowledge about the patient mix of their trainees to tailor this mix for 
specific learning objectives. 
 Coding is no longer seen as optional: trainees are taught that coding patient 
encounters is the desired standard. Since coding percentages in the GP training 
practices are high10;27 many of De Lusignan’s former barriers seem to have been 
overcome. Yet some encounters are still not coded. If these encounters structurally 
concern specific contact forms or situations, data based on EPR extractions may be 
biased, thus invalidating these data for research purposes. This study investigates the 
coding performance of GP trainees and trainers, to provide more insight into any 
ICPC coding barriers they face in their daily work, and to identify specific situa-
tions prone to non-coding. The relationship between trainers/trainees’ barriers and 
their coding percentage is then addressed. 



Unlimited Exposure58

Methods

parTicipanTs 

This study was part of a larger study exploring the patient mix of GP trainers and 
their trainees using EPR extractions.10;27;30 Questionnaires were sent to all 73 par-
ticipating trainees (49 first-year and 24 third-year trainees) and to 108 trainers. All 
participants gave their informed consent.

sTudy seTTinG and procedures

This study was conducted in practices affiliated to the GP Specialty Training of the 
Academic Medical Center, University of Amsterdam. This training institute facili-
tates a 3-year training programme in which first and third year trainees are stationed 
in GP training practices of experienced GP trainers. In their second year trainees do 
clinical rotations. EPR extraction data was collected between March 2008 and Janu-
ary 2010. The questionnaire was sent at the end of this data collection.

QuesTionnaire

The authors drafted a study-specific questionnaire, the face validity of which was 
discussed with 3 experts of the study advisory committee before it was amended 
and finalized. The questionnaire used five-point Likert scales and was based on lit-
erature and on our experience. The questionnaire comprised 30 questions in three 
sections. Firstly, participants were asked to estimate their own coding performance 
regarding face-to-face encounters, telephone consultations, home visits and ad-
ministrative actions (processing mail, letters from specialists or laboratory/radiol-
ogy reports). Then they could tick four pre-specified reasons why registering ICPC 
codes is difficult, or describe their reasons in free text. Secondly they could indicate 
how far they agreed with statements describing potential barriers for ICPC coding 
(see Text box 1), covering motivation related, ICPC-system related or external fac-
tors. Thirdly, participants indicated how often they used ICPC codes for specified 
situations prone to non-coding, to provide information about situations in which 
ICPC coding is lacking. Participants could mention other non-coding situations in 
the free text space provided.
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text box 1. example questions of the questionnaire

Please indicate:
•		 What proportion (approximately) of patient-contacts (face-to-face, tel-

ephone contacts and home visits together) you register with a code

•		How often do you register regular face-to face consultations with a code?

•		How often do you register telephone consultations with a code?

1 = hardly any consultations; 2 = less than half; 3 = half; 4 = more than half; 5 = almost all consulta-

tions

Please indicate to what extent the next statements fit your working routine

•		Coding costs too much time

•		Coding offers no personal gain 

1 = agree; 2 = partly agree; 3 = neutral; 4 = partly disagree; 5 = disagree 

Please indicate how often you register the situations  

mentioned in the next section with an ICPC code

•		Repeat prescriptions (not during a consultation)

•		Medical examinations

•		Complex problems

0 = not applicable; 1 = never; 2 = seldom; 3 = sometimes; 4 = often; 5 = (nearly) always

epr exTracTed daTa 10;27

To relate barriers and estimations of coding performance to actual coding behav-
iour, we calculated ICPC coding percentages using data-extraction software. During 
one year, raw data were extracted quarterly by either the GPs or the researchers and 
processed by multiple software routines. Decision rules were programmed to en-
sure logic and consistency in counting the ICPC codes.11 The resulting aggregated 
data were anonymized and e-mailed to the researchers. No information about indi-
vidual patients could be recovered.  The participants received feedback about their 
coding percentage after each data extraction.



Unlimited Exposure60

daTa analyses

Coding percentages were calculated by dividing the total number of ICPC diagno-
sis codes (face-to-face encounters, telephone consultations and home visits) in a tri-
mester by that number plus the number of non-coded encounters, corrected by the 
individual mean number of ICPC diagnosis codes per contact. Repeat prescriptions 
and administrative actions were disregarded (SPSS18.0).
 The overall mean coding percentage was computed only where data from at 
least two trimesters were present. Descriptive analyses were performed. Pearson 
correlations were calculated between the barriers and both self-reported perfor-
mance (questionnaire-based) and actual coding performance (based on data ex-
tractions). Subsequently, in multivariate regression analyses (stepwise, probability 
of F-to-enter ≥0.05, to remove F ≥0.1) the same two outcome measures were pre-
dicted; separately for trainers and for trainees. The barriers were the predictors in 
each regression.

Results

response raTe of The QuesTionnaire and  

compleTeness of daTa exTracTions

The questionnaire was returned by 71 trainees (97%) and 103 trainers (95%). EPR-
data of only one trimester was extracted for one trainee and two trainers (migration 
to other practice, illness). Their data were not used in the correlation analyses or in 
the regression. Two trainers filled in the questionnaire but delivered no EPR-data to 
analyse.

codinG percenTaGe

Mean coding percentage of the trainees was 85.8% (SD=13.7, n=71) in the first tri-
mester, 86.6% (SD=15.1, n=70) in the second trimester, 90.2 (SD=10.5, n=69) in the 
third and 90.9 (SD=10.5, n=58) in the fourth. The resulting overall mean percentage 
was 88.3 (SD=11.5, n=70). For trainers this was 78.8 (SD=21.8, n=99), 81.8 (SD=19.7, 
n=98), 85.2 (SD=17.8, n=96) and 86.6 (SD=16.1, n=82) respectively, resulting in an 
overall mean percentage of 82.3% (SD=19.0, n=99). Coding percentages rose sig-
nificantly over time (p<0.05). Differences between trainers and trainees were non-
significant. 
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barriers and General ideas abouT codinG

Both trainers and trainees reported registering ICPC codes for most patient en-
counters. Percentages concerning participants who indicated always registering 
ICPC codes for face-to-face encounters and home visits were particularly high 
(Table 1). Telephone consultations, and administrative actions were coded less fre-
quently. Most participants did not (wholly) agree with the barrier statements, apart 
from the insufficient refinement of the ICPC system (Table 2).

difficulTies encounTered wiTh icpc codinG

Pre-specified reasons why ICPC coding was found difficult were: unclear which 
code suits best 59%/57% (trainees/trainers), no suitable code 75%/52%, thesaurus 
works badly 11%/22%, the ‘.99 (category for specific diseases)’ codes are not refined 
enough 3%/17%. Reasons mentioned in free text (n=17) were time issues (n=9), 
problems with the ICPC coding system (n=3), practical problems (n=30) and 
ICPC provides no personal gain (n=1).

table 1. self-reported coding performance in percentages

self-reported coding n none < half half > half all

What proportion of all patient-
contacts are you currently 
registering with a code?

Trainee 71 - - - 18.6 81.4

Trainer 101 - 4.0 6.9 17.8 71.3

face–to face consultations Trainee 69 - - - 10.1 89.9

Trainer 102 1.0 2.9 - 14.7 81.4

Telephone consultations Trainee 71 2.8 12.7 9.9 32. 4 42.3

Trainer 102 8.8 12.7 8.8 21.6 48.0

home visits Trainee 71 - - 4.3 10.0 85.7

Trainer 102 1.0 2.9 6.9 12.7 76.5

administrative actions Trainee 71 20.0 21.5 21.5 20.0 16.9

Trainer 99 17.2 20.2 12.1 25.3 25.3
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table 2. motivational, icpc-related and external barriers in percentages 

Barriers n Agree Partly 
Agree Neutral Partly 

disagree Disagree

motivation

Takes too much time Trainee 70 2.9 21.4 5.7 28.6 41.4

Trainer 102 3.9 22.5 12.7 24.5 36.3

no personal gain Trainee 70 5.7 11.4 8.6 30.0 44.3

Trainer 101 5.9 13.9 14.9 24.8 40.6

no affinity with coding 
for research purposes

Trainee 70 5.7 7.1 25.7 18.6 42.9

Trainer 100 8.0 10.0 20.0 14.0 48.0

icpc related

icpc coding is 
unpleasant to use

Trainee 69 5.8 8.7 15.9 23.2 46.4

Trainer 101 4.0 11.9 18.8 20.8 44.6

icpc coding is difficult Trainee 69 1.4 27.5 14.5 24.6 31.9

Trainer 102 2.9 14.7 22.5 28.4 31.4

icpc is not sufficiently 
refined 

Trainee 69 7.2 39.1 14.5 17.4 21.7

Trainer 102 4.9 28.4 24.5 21.6 20.6

external

should be better paid Trainee 69 7.2 4.3 15.9 8.7 63.8

Trainer 102 5.9 6.9 18.6 5.9 62.7

concerned about 
interests of third parties

Trainee 70 7.1 8.6 12.9 21.4 50.0

Trainer 102 6.9 9.8 13.7 11.8 57.8

specific siTuaTions

For most specific situations participants reported using ICPC codes ‘often’ or ‘al-
ways’ (Table 3).  However, repeat prescriptions were seldom or never coded by 
most participants. Medical examinations were performed by a minority of the train-
ees and less than half of the trainers and were reported ‘never’ being given ICPC 
codes by over half of the participants. The most frequent situations or reasons for 
non-coding mentioned in the free text were: too busy / little time (n=15), telephone 
consultation (n=13), problem already coded earlier (n=13), no proper code available 
(n=11), cervical smear (n=8).
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table 3.  specific situations in which icpc coding is (not) applied

How often do you use an ICPC 
code in the following situations? n Never Seldom Some-

times Often Always
Does 
not  

occur

repeat prescriptions (not 
during a consultation)

Trainee 69 43.5 17.4 10.1 4.3 5.9 18.8

Trainer 101 39.6 20.8 7.9 6.9 8.9 15.8

medical examinations 
(mortgage / driving license / 
diving etc)

Trainee 69 17.4 - 1.4 2.9 5.8 72.5

Trainer 99 28.3 3.0 3.0 4.0 7.1 54.5

complex problems Trainee 71 - 0.0 4.2 33.8 62.0 -

Trainer 103 - 1.0 15.5 39.8 43.7 -

extensive differential diag-
nosis

Trainee 71 1.4 - 8.7 37.7 52.2 -

Trainer 102 3.9 4.9 16.7 30.4 40.2 3.9

rare diseases Trainee 71 2.8 4.2 4.2 29.6 59.2 -

Trainer 103 1.0 1.0 13.6 30.1 53.4 1.0

emergencies Trainee 71 - - 2.8 21.1 76.1 -

Trainer 102 1.0 2.9 5.9 25.5 64.7 -

minor ailments Trainee 71 - - 7.0 28.2 64.8 -

Trainer 96 - 5.2 6.3 35.4 52.1 1.0

relaTionship beTween barriers and codinG 

The correlation between the self-reported coding performance (scale 1-5, see Ta-
ble 1) and the actual coding percentage was 0.49 for trainees and 0.81 for trainers 
(both p<0.01). Correlations (Table 4) between most trainers’ motivation-related 
or ICPC-related barriers and self-reported or actual coding were moderate to high. 
Generally the correlations of the trainees were lower than those for trainers. ‘ICPC 
coding is unpleasant to use’ correlated highest with self-reported and actual coding, 
both for trainers and trainees. Correlations between external factors and self-report-
ed / actual coding were low and mostly non-significant.

mulTivariaTe reGression 

The only barrier that predicted trainees’ (n=65) self-reported coding performance 
significantly was ‘ICPC coding is unpleasant to use’ (beta =-0.27), with 7% variance 
explained. For trainers (n=96), two predictors were significant: ICPC coding is un-
pleasant to use (beta =-0.30) and takes too much time (beta =-0.31), variance ex-
plained was 26%.
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table 4. pearson correlation between the barriers of trainees and trainers and 

their self-reported coding performance and actual coding percentage 

Barriers  n r self-reported cod-
ing performancea 

r actual coding 
percentage

motivation

Takes too much time Trainee 68/69 -0.30** -0.26*

Trainer 99/98 -0.44** -0.44**

no personal gain Trainee 68/69 -0.09 -0.29*

Trainer 98/97 -0.32** -0.53**

no affinity with coding for research 
purposes

Trainee 68/69 -0.07 -0.24*

Trainer 98/96 -0.24* -0.37**

ICPC Related

icpc coding is unpleasant to use Trainee 67/68 -0.33** -0.35**

Trainer 98/98 -0.44** -0.54**

icpc coding is difficult Trainee 67/68 -0.24* -0.21

Trainer 99/98 -0.30** -0.35**

icpc is not sufficiently refined Trainee 67/68 -0.15 -0.27*

Trainer 99/98 -0.14 -0.25*

External

should be better paid Trainee 67/68 -0.03 -0.17

Trainer 99/98 -0.19 -0.16

concerned about interests of third 
parties

Trainee 68/69 -0.11 0.02

Trainer 99/98 -0.21* -0.20

* p<0.01
** p<0.05
a 5 point likert scale

 For trainees (n=66) the only significant predictor for the actual coding per-
centage was ‘ICPC coding is unpleasant to use’ (beta=-0.32); with 10% explained 
variance. For trainers (n=95), three predictors were significant: ICPC coding is un-
pleasant to use (beta= -0.31), no personal gain (beta= 0.-32) and coding is difficult 
(beta=-0.22); variance explained was 41%.
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Discussion

main findinGs

We surveyed GP-trainees’ and trainers’ barriers towards ICPC coding and compared 
the results with their extracted EPR data. Coding percentages were high and most 
participants experience no or limited coding barriers. The lack of refinement of the 
ICPC system seems a clear exception to this. Furthermore, almost 30% of trainees 
reported difficulty with coding as a barrier and a quarter of the participants thought 
time was a barrier. Many trainers and trainees reported less frequent ICPC coding 
of repeat prescriptions (Table 3) and administrative actions (Table 1). These cat-
egories, however, were excluded when calculating coding percentages and therefore 
did not influence these scores. ICPC coding was also reported as less frequent for 
telephone consultations, as confirmed by the EPR extraction data where telephone 
consultations accounted for about one third of the non- ICPC-coded contacts (data 
not shown). The proportion of telephone consultations performed by trainees and 
trainers is lower (12% trainees, 17% trainers), so telephone consultations are likely to 
be overrepresented in the non-coded contacts.27

 No specific situations in which ICPC codes are structurally not applied were 
identified, either in the questionnaire items (Table 3) or in the free text, suggesting 
that EPR-extracted ICPC data are not biased other than by non-coded telephone 
consultations. The trainers’ estimation of their coding performance is fairly accu-
rate, correlating strongly with the actual coding percentage. For trainees this cor-
relation was lower. Trainers’ ICPC coding behaviour seems somewhat more influ-
enced by perceived barriers than the trainees’ coding behaviour.
 Motivational and ICPC-related barriers are related to coding performance, 
unlike external factors (concern about interests of third parties, wish for better pay-
ment). For both groups the extent that ICPC coding is experienced as unpleasant 
to use is predictive for their behaviour. For the trainers the difficulty and the lack of 
personal gain are also important factors regarding their coding behaviour.

comparison To oTher liTeraTure

The coding percentages we found match Jordan et al. in a review of 24 studies.18 De 
Lusignan suggested that feedback improves coding performance.31 Our results sup-
port this; participants received feedback about their coding percentage after each 
data extraction and the mean coding percentages improved over time. Our findings 
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also confirm the criticism about the incompleteness of ICPC described by Botsis et 
al.24 Based on an extended Norwegian version of ICPC-2, the authors conclude that 
the reduction into crude classes ignores the complexity of clinical problems and is 
therefore inappropriate for clinical work. Almost half of the trainees and a third of 
the trainers in our study agreed to some extent that ICPC suffers from insufficient 
refinement. Increasing the diagnostic categories has disadvantages, as stated by Tai 
et al.32 The differences between the ‘picking lists’ of four EPR systems resulted in 
more diversity rather than consistency. To overcome this, the authors plead (unlike 
Botsis et al.) for a limited list of codes.
 De Lusignan found that ‘primary care clinicians think that definite diagnosis 
is often an anathema in primary care and that it can stigmatise patients or damage 
relationship’.19 However, the ICPC system contains enough symptom codes for us-
ers to apply non-definite codes, although difficulties finding the proper code were 
acknowledged by over half the participants surveyed. The second issue, stigmatising 
patients (e.g. patients who are unwilling to be diagnosed with a ‘personality disor-
der’ or ‘depression’), was not directly requested, but never mentioned in free text. 
About 15% of the participants (partly) agreed to having concerns about the interests 
of third parties, like health insurance companies. No correlation appeared between 
this barrier and the actual coding percentage, and only a weak correlation between 
this barrier and self-reported performance of the trainers. These findings, together 
with the high coding percentages encountered, strongly suggest that fear of stigma-
tising or of damaging the relationship with patients was not relevant in our sample.

limiTaTions

When selecting participants for the main study, two GP trainers who did not use or 
did not want to use ICPC coding were excluded27 and another 14 trainers declined 
to participate. Therefore, this study may suffer from underreporting of coding bar-
riers. Furthermore, all trainers and trainees were allied to a single institute which 
could influence the representativeness of our sample. Representativeness may also 
be impaired due to the inclusion of GPs working in training practices only. 
 The free text response revealed that not all participants were familiar with or 
agreed to the guidelines by the Dutch College of General Practitioners (NHG), that 
every patient encounter must be coded, as demonstrated by the thirteen partici-
pants who responded that they did not code ‘if the problem had already been coded 
earlier’. The specific situations prone to non-coding were surveyed by self-report 
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only. They were not objectified by free text analyses of the EPR, or by video analyses 
or otherwise. 

implicaTions and fuTure research

Indications of bias found were limited and restricted, making the use of EPR data 
for research purposes and for patient monitoring in the GP specialty training a rea-
sonably valid method, preferable to hand-written or separate electronic logbooks.33 
However, there is room for improvement. To further reduce the chance of biased 
results, the content of the non-coded telephone consultations should be addressed. 
Furthermore, the results of the regression highlight the importance of increasing 
motivation for coding and making ICPC coding more pleasant to use. Future re-
search should evaluate interventions directed at increasing coding and explaining 
its benefits, by providing feedback about contact numbers, diagnoses, prescriptions, 
referrals and coding percentages compared to adjacent practices and national refer-
ence numbers. ICT innovations providing the user with likeable functionality and 
better patient care such as care management reminders and computer assisted diag-
nosis, which often depend on proper ICPC coding, may increase motivation.34 
ICPC related barriers can be overcome by easier ICPC registration using user-
friendly technical solutions.
 The effect of making it impossible to finalize encounters without providing an 
ICPC code may also be studied, although this can prove annoying to users. One 
trainee-trainer couple using such a system (for all encounters) achieved coding per-
centages of 100%. Future research should also address the content of the non-coded 
telephone consultations. 

conclusion

This study gave insight into the coding behaviour of both GP trainers and trainees 
and into the resulting quality of the EPR data. Results showed that coding 
percentages were high. Further improvement could be realized by increasing 
motivation and by making the ICPC more pleasant to use. Since no other specific 
areas prone to non-coding were found, EPR derived data seem to be biased mainly 
by non-coded telephone consultations. Besides this, EPR data seem to provide a 
true reflection of the patients seen by trainers and trainees, making these data 
suitable for research and educational purposes.



Unlimited Exposure68

references

1.  Gardner M. Why clinical information stand-
ards matter. BMJ 2003; 326: 1101-2.

2.  van der Linden MW, Westert GP, de Bakker 
DH, Schellevis FG. Second National Study 
into Diseases and Actions in General Prac-
tice [Tweede Nationale Studie naar ziekten 
en verrichtingen in de huisartspraktijk], 
2004. Utrecht (Bilthoven): Dutch Institute 
for Health Services Research (NIVEL) and 
National Institute of Public Health and 
Environment (RIVM).

3.  Sigmundsdottir G, Gudnason T, Olafsson O, 
Baldvinsdottir GE, Atladottir A, Love A et al. 
Surveillance of influenza in Iceland during 
the 2009 pandemic. Euro Surveill 2010;15: 
pi=19742

4.  Blozik E, Grandchamp C, Von Overbeck 
J. Influenza surveillance using data from 
a telemedicine centre. Int J Public Health 
2012;57:447-52.

5.  Boffin N, Bossuyt N, Vanthomme K, Van 
Casteren V. Readiness of the Belgian net-
work of sentinel general practitioners to 
deliver electronic health record data for sur-
veillance purposes: results of survey study. 
BMC Fam Pract 2010; 11: 50.

6.  Holroyd-Leduc JM, Lorenzetti D, Straus SE, 
Sykes L, Quan H. The impact of the elec-
tronic medical record on structure, process, 
and outcomes within primary care: a system-
atic review of the evidence. Journal of the 
American Medical Informatics Association 
2011; 18: 732-7.

7.  Crosson JC, Etz RS, Wu S, Straus SG, Eisen-
man D, Bell DS. Meaningful Use of Electron-
ic Prescribing in 5 Exemplar Primary Care 
Practices. Ann Fam Med 2011; 9: 392-7.

8.  Persell SD, Kaiser D, Dolan NC, Andrews B, 
Levi S, Khandekar J et al. Changes in perfor-
mance after implementation of a multifac-
eted electronic-health-record-based quality 

improvement system. Med Care 2011; 49: 
117-25.

9.  Hak E, van Essen GA, Stalman WA, de 
Melker RA. Improving influenza vaccination 
coverage among high-risk patients: a role for 
computer-supported prevention strategy? 
Fam Pract 1998; 15: 138-43.

10. de Jong J, Visser MR, Mohrs J, Wieringa-de 
Waard M. Opening the black box: The pa-
tient mix of GP trainees. Br J Gen Pract 2011; 
61: e650-e657(8).

11. Vintges M, van Weert H, van der Wiele E, 
Mohrs J, Brouwer HJ, Wigersma L. What 
health problems do trainees in general 
practice see? Data from electronic patient 
records compared with the ‘Qualification 
terms’ of the Dutch vocational training 
for general practitioners. [Welke gezond-
heidsproblemen zien huisartsen in oplei-
ding?] Huisarts en  Wetenschap 2001; 44: 
485-9.

12. Thiru K, Hassey A, Sullivan F. Systematic 
review of scope and quality of electronic pa-
tient record data in primary care. BMJ 2003; 
326: 1070.

13. Porcheret M, Hughes R, Evans D, Jordan K, 
Whitehurst T, Ogden H et al. Data quality 
of general practice electronic health records: 
the impact of a program of assessments, 
feedback, and training. J Am Med Inform 
Assoc 2004; 11: 78-86.

14. Hassey A, Gerrett D, Wilson A. A survey 
of validity and utility of electronic patient 
records in a general practice. BMJ 2001; 322: 
1401-5.

15. Pringle M, Ward P, Chilvers C. Assessment 
of the completeness and accuracy of com-
puter medical records in four practices com-
mitted to recording data on computer. Br J 
Gen Pract 1995; 45: 537-41.

16. Britt H, Angelis M, Harris E. The reliability 



69chapter 3

and validity of doctor-recorded morbidity 
data in active data collection systems. Scand 
J Prim Health Care 1998; 16: 50-5.

17. Khan NF, Harrison SE, Rose PW. Validity of 
diagnostic coding within the General Prac-
tice Research Database: a systematic review. 
Br J Gen Pract 2010; 60: e128-e136.

18. Jordan K, Porcheret M, Croft P. Quality 
of morbidity coding in general practice 
computerized medical records: a systematic 
review. Fam Pract 2004; 21: 396-412.

19. de Lusignan S, Wells SE, Hague NJ, Thiru 
K. Managers see the problems associated 
with coding clinical data as a technical issue 
whilst clinicians also see cultural barriers. 
Methods Inf Med 2003; 42: 416-22.

20. de Lusignan S. The barriers to clinical coding 
in general practice: A literature review. Med 
Inform Internet 2005; 30: 89-97.

21. Miller RH, Sim I. Physicians’ Use Of Elec-
tronic Medical Records: Barriers And Solu-
tions. Health Affairs 2004; 23: 116-26.

22. Lamberts H, Wood M. The birth of the 
International Classification of Primary Care 
(ICPC). Serendipity at the border of Lac 
Leman. Fam Pract 2002; 19: 433-5.

23. Lamberts H, Wood M (eds.) International 
classification of primary care. Oxford: Ox-
ford University Press, 1987.

24. Botsis T, Bassoe CF, Hartvigsen G. Sixteen 
years of ICPC use in Norwegian primary 
care: looking through the facts. BMC Med 
Inform Decis Mak 2010; 10: 11.

25. Otters HB, van der Wouden JC, Schellevis 
FG, van Suijlekom-Smit LW, Koes BW. 
Changing morbidity patterns in children in 
Dutch general practice: 1987-2001. Eur J Gen 
Pract 2005; 11: 17-22.

26. Laux G, Kuehlein T, Rosemann T, Szecsenyi 
J. Co- and multimorbidity patterns in pri-
mary care based on episodes of care: results 

from the German CONTENT project. 
BMC Health Serv Res 2008; 8: 14.

27. de Jong J, Visser MR, Wieringa-de Waard 
M. Exploring differences in patient mix in 
a cohort of GP trainees and their trainers. 
BMJ Open 2011; 1:e000318. doi:10.1136/bm-
jopen-2011-000318.

28. Nkoy FL, Petersen S, Antommaria AH, 
Maloney CG. Validation of an electronic 
system for recording medical student patient 
encounters. AMIA Annu Symp Proc 2008;  
510-4.

29. Patricoski CT, Shannon K, Doyle GA. The 
accuracy of patient encounter logbooks used 
by family medicine clerkship students. Fam 
Med 1998; 30: 487-9.

30. de Jong J, Visser MR, Wieringa-de Waard 
M. Steering patient mix is not as easy as it 
seems. Results of a randomised controlled 
trial. Submitted for publication.

31. De Lusignan S, Stephens PN, Adal N, Ma-
jeed A. Does feedback improve the quality 
of computerized medical records in primary 
care? J Am Med Inform Assoc 2002; 9: 395-
401.

32. Tai TW, Anandarajah S, Dhoul N, de Lusig-
nan S. Variation in clinical coding lists in UK 
general practice: a barrier to consistent data 
entry? Inform Prim Care 2007; 15: 143-50.

33. Denton GD, DeMott C, Pangaro LN, Hem-
mer PA. Narrative review: use of student-
generated logbooks in undergraduate medi-
cal education. Teach Learn Med 2006; 18: 
153-64.

34. Balas EA, Austin SM, Mitchell JA, Ewig-
man BG, Bopp KD, Brown GD. The Clinical 
Value of Computerized Information Ser-
vices: A Review of 98 Randomized Clinical 
Trials. Arch Fam Med 1996; 5: 271-8. 




