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INTRODUCTION
GPs in the UK report increasing pressure 
from a rising workload.1,2 The number of 
consultations increased by 14% between 
2007 and 2014, and the mean duration 
of face-to-face consultations increased by 
7%.3 Doctors’ perceptions of an increasing 
workload may reflect an increase in 
the complexity as well as number of 
consultations. This may be associated with 
an ageing population, increasing prevalence 
of multimorbidity and polypharmacy, 
transfer of activities from secondary to 
primary care, increasingly complex clinical 
guidelines, and growing policy expectations 
of what can be achieved within each 
consultation. The increasing delegation of 
routine tasks to other staff is also likely 
to increase the proportion of general 
practice consultations that are complex and 
intellectually demanding.1,4

To test this hypothesis, it is necessary 
to define and measure complexity within 
general practice consultations. A measure 
suitable for research and analysis needs 
to be applicable to routine electronic 

medical records, making it possible to 
explore changes in complexity over time 
and how consultation complexity varies in 
different practices, areas, and populations. 
A complexity measure would also be useful 
for resource allocation formulae, planning 
staffing needs, and as a case-mix variable 
within models to predict patient outcomes 
or the use of hospital and other services.

The aim of this study was to develop a 
valid and reliable measure of the complexity 
of general practice consultations that can 
be applied to routine medical records.

METHOD
In this study, complex consultations are 
defined as those that are more difficult 
to conduct, challenging, multi-faceted, 
intensive, or time-consuming than average. 
This study was conducted in two stages. 
First, a Delphi study was conducted to agree 
characteristics of consultations that were 
perceived by GPs to be complex. Second, a 
valid and reliable measure was devised using 
cross-sectional data from a large sample of 
routine general practice consultations; the 
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measure was re-validated in a separate 
dataset of consultations from a different 
year. 

Delphi study
The research team created a list of 
variables that might increase the complexity 
of consultations based on previous 
literature,5–15 their own experience, and 
informal discussion with general practice 
colleagues. Only characteristics that were 
likely to be coded in routine medical records 
were included. Demographical factors, 
such as age, sex, or deprivation, were not 
included since the intention was to explore 
how the final complexity measure varied 
according to these characteristics.

Development and piloting of the Delphi 
study identified two conceptual issues. 
First, it was found necessary to distinguish 
between consultation complexity factors 
and patient complexity factors. Complex 
consultation factors were defined as 
problems addressed within the consultation 
that made it complex. However, some 
patients have enduring characteristics 
that are likely to make most of their 
consultations complex irrespective of the 
problems presented — these were defined 
as complex patient factors. Second, it 
was found that some practitioners felt 
that almost all their consultations were 
complex. Therefore, when designing the 
Delphi questionnaire, clinicians were 
asked whether each characteristic made a 
consultation ‘more complex than average’. 

Colleagues from eight English 
universities were asked to each recruit five 
clinically active GPs to participate in the 
Delphi study. These doctors were asked 
to complete an online questionnaire in 
two rounds. In the first round, they were 
presented with 14 consultation factors 

and 19 patient factors and asked to 
indicate whether or not each factor made 
consultations more complex than average 
on a five point scale from 1 (no more 
complex than average) to 5 (very much 
more complex than average). Responders 
to the first-round questionnaire could add 
comments about individual factors or 
suggest additional factors that had not been 
included. 

Factors that received strong endorsement 
by the panel in the first round were 
accepted as markers of complexity. Scores 
of 3 to 5 (moderate to extreme complexity) 
were considered to indicate endorsement 
of a characteristic; and a score of 1 (no 
more complex than the average patient) 
to indicate rejection. Factors that >70% of 
participants endorsed and <20% rejected 
were accepted as markers of complexity. 
Factors that <40% of participants endorsed 
and >20% rejected were not accepted. All 
other factors were designated uncertain 
and were taken forward to a second round 
of voting. In some cases, the wording of 
items was revised before the second round 
to provide greater clarity in the light of 
responders’ comments. 

In the second round, participants were 
sent an individualised report that showed 
how their responses for each characteristic, 
and overall, compared with the median and 
interquartile range from other members of 
the panel. The report included a summary 
of comments from participants in round 1 
about factors that had been designated 
uncertain. In round 2 participants were 
invited to vote again on the uncertain factors 
and on new factors that had been proposed 
by participants. Factors were accepted or 
rejected using the same criteria as for 
round 1. Factors that remained uncertain 
were rejected.

Creating and validating a complexity 
measure
Read code sets were created for each of the 
patient and consultation complexity factors 
endorsed following the Delphi study. One 
of the authors with extensive experience of 
coding general practice consultations created 
an initial code set for each characteristic. 
These code sets were checked independently 
by two other authors (academic GPs), with 
discrepancies resolved by discussion or 
involving another author (also an academic 
GP). The final code sets are available at 
https://doi.org/10.5287/bodleian:8gq7zbb8w.

The prevalence of each characteristic 
was assessed based on an age–sex 
stratified sample from the Clinical Practice 
Research Datalink (CPRD) Gold database 

How this fits in 
Increasing general practice workload 
owing to rising consultation rates may 
be compounded by increasing complexity 
of consultations. Exploring these effects 
requires a valid and reliable measure of 
consultation complexity but there are no 
well-accepted measures. The authors have 
developed a suitable measure, starting 
with factors that GPs believe increase 
complexity and demonstrating those that 
are associated with longer consultations. 
The complexity measure presented in 
this study may be useful for research, 
management, and policy, for example in 
allocating resources. 
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of non-temporary patients in England who 
were registered for any amount of time 
between 1 April 2013 and 31 March 2014 
and had at least one face-to-face surgery 
consultation with a GP. Any characteristics 
that applied to <0.05% of consultations 
or patients were excluded from further 
consideration to simplify the measure. 
Frequency data were used to specify factors 
that had been described qualitatively in 
the Delphi process. For example, ‘frequent 
attender’ was re-specified as patients with 
≥14 GP consultations in the previous year, 
based on the 95th centile for number of 
consultations. 

To assess construct validity, the authors 
explored the independent relationship 
between each complexity factor and 
consultation duration using mixed-effects 
regression models of mean general 
practice consultation duration on patient 
and consultation complexity factors, with 
random effects for patient and practice. 
Consultation and patient factors were 
considered in separate models. Factors 
with a prevalence <0.05% or those 
that appeared to reduce the length of 
consultations were removed from the initial 
models. Remaining factors were removed in 
a backwards stepwise fashion using P<0.05 
as the threshold. For a given consultation, 
the consultation factor applied if the topic 

was coded within the consultation and the 
patient factor applied if the consultation 
was with a patient with this factor. 

A complex consultation was defined as 
one in which ≥1 complexity factors were 
present. The mean duration of complex and 
non-complex consultations was compared, 
and the proportion of complex consultations 
by age-group was described. 

The described analyses of construct 
validity were repeated as further 
re-validation in a separate dataset of 
patients from the CPRD comprising 58 528 
patients who consulted at least once 
between 1 April 2017 and 31 March 2018. 

RESULTS
Delphi study
Of 41 GPs sent details of the study, 32 agreed 
to participate and completed the first round 
of the survey. Participants included 10 (31%) 
males and 22 (69%) females with a mean 
of 11.2 (median 6; range <1 to 29) years’ 
experience in general practice. The potential 
complexity factors in the first-round survey 
included 14 consultation factors and 19 
patient factors. After the first round of the 
Delphi process, seven consultation factors 
were endorsed and none were rejected, 
while nine patient factors were endorsed 
and five were rejected. Seven consultation 
and five patient factors were uncertain and 

Table 1. Endorsement of consultation complexity factors in two rounds of Delphi study

	 Round 1	 Median	 Round two	 Median	 Final 
Consultation variables: final wording	 result	 scorea	 result	 scorea	 status

Factors accepted or rejected in round one
  Patient presents with problem of being homeless	 ✓	 3.0	 –	 –	 Included
  Patient presents with problem which raises child protection or adult safeguarding concerns	 ✓	 4.0	 –	 –	 Included
  Patient presents with problem which raises concerns about domestic violence	 ✓	 4.0	 –	 –	 Included
  Consultation about learning disability/autism	 ✓	 3.0	 –	 –	 Included
  Discussion about end-of-life issues in current consultation	 ✓	 3.0	 –	 –	 Included
  Consultation about mental health problems	 ✓	 4.0	 –	 –	 Included
  Multiple diagnoses or problems being managed in the current consultation 	 ✓	 3.0	 –	 –	 Included

Factors carried forward to round two	 		
  Consultation about dementia	 ?	 3.0	 ✓	 3.0	 Included
  Discussion about problematic drug or alcohol use in current consultation	 ?	 3.0	 ✓	 3.5	 Included
  Several preventive healthcare and routine monitoring tasks being conducted in same consultation 	 ?	 3.0	 ✓	 3.0	 Included
  Procedures or minor surgery carried out in the current consultation	 ?	 2.0	 ?	 2.0	 Rejected
  Needing to prescribe many drugs in the current consultation	 ?	 3.0	 ✓	 3.0	 Included
  First GP consultation following a diagnosis of cancer	 ?	 3.0	 ✓	 4.0	 Included
  First GP consultation following a diagnosis of diabetes	 ?	 3.0	 ✓	 3.0	 Included

Factors suggested by participants and included in round 2	 		
  Medically unexplained symptoms raised in consultation	 –	 –	 ✓	 4.0	 Included
  Consultation results in outpatient referral	 –	 –	 ×	 2.0	 Rejected
  Consultation results in an emergency hospital admission	 –	 –	 ✓	 4.0	 Included
  Consultation results in urgent secondary care assessment, for example, crisis team/A&E	 –	 –	 ✓	 4.0	 Included
  Consultation about chronic pain management	 –	 –	 ✓	 3.0	 Included

A&E = accident and emergency. ✓ endorsement. ? uncertain. × rejection. aScores: 1 = no more complex than the average consultation; 5 = very much more complex than the 

average consultation.
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taken forward to round two, along with 
five new consultation factors and seven 
new patient factors suggested by panel 
participants. In total, there were 45 possible 
complexity indicators. 

In round two, 30 of the 32 round-one 
participants (94%) completed the survey. 
A further 10 consultation factors and 
eight patient factors were endorsed, with 
the others being rejected or remaining 
uncertain, and therefore rejected. Hence, 
after two rounds of the Delphi survey, 34 
factors were endorsed: 17 consultation 
factors and 17 patient factors (Tables 1 
and 2). 

Creating and validating a complexity 
measure
Demographical characteristics of the 
173 130 patients included in the 2013/2014 
CPRD sample are shown in Supplementary 
Table S1. These patients had a total of 
725 616 face-to-face consultations with 
a GP from 2013/2014. Supplementary 

Tables S2 and S3 show the prevalence of 
consultation complexity factors and patient 
complexity factors respectively, along with 
the final wording used to define each factor.

Factors coded in <0.05% of consultations 
or patients were omitted. This excluded 
two consultation factors: consultations 
about ‘medically unexplained symptoms’ 
and those ‘resulting in urgent secondary 
care assessment’ and two patient factors: 
‘paraplegia’, and ‘medically unexplained 
symptoms within last year’. Four further 
factors were excluded as consultation 
factors but included in the modelling 
as patient factors: ‘palliative care’, 
‘homelessness’, ‘domestic violence’, and 
‘safeguarding’.

The results of the initial mixed-effects 
regression models of consultation and 
patient factors against consultation 
duration for 2013/2014 are shown in Table 3, 
with equivalent data for 2017/2018 in 
Supplementary Table S4. The final models, 
omitting variables with no significant 

Table 2. Endorsement of patient complexity factors in two rounds of Delphi study

	 Round 1	 Median	 Round 2	 Median	 Final 
Patient variables: final wording	 result	 scorea	 result	 scorea	 status

Factors accepted or rejected in round 1	 		
  Homelessness (noted in the previous year)	 ✓	 3.0	 –	 –	 Included
  Child protection/adult safeguarding (until resolved code)	 ✓	 4.0	 –	 –	 Included
  Domestic violence (recorded in previous year)	 ✓	 3.0	 –	 –	 Included
  Interpreter needed/no English (noted in last 3 years)	 ✓	 3.0	 –	 –	 Included
  Learning disability/autism (noted ever)	 ✓	 3.0	 –	 –	 Included
  Dementia (noted ever)	 ✓	 3.0	 –	 –	 Included
  Receiving palliative care (noted ever)	 ✓	 3.0	 –	 –	 Included
  Drug misuse/alcoholism (noted in the previous year)	 ✓	 3.5	 –	 –	 Included
  Severe mental illness (in previous 3 years)	 ✓	 4.0	 –	 –	 Included
  Wheelchair use (in previous 2 years)	 ×	 2.0	 –	 –	 Rejected
  Recent outpatient referral	 ×	 2.0	 –	 –	 Rejected
  Patient currently on warfarin	 ×	 2.0	 –	 –	 Rejected
  Cancer (noted ever)	 ×	 2.0	 –	 –	 Rejected
  Diabetes (noted ever)	 ×	 2.0	 –	 –	 Rejected

Factors carried forward to round 2	 		
  Patient has ≥3 major long-term chronic conditions	 ?	 2.0	 ✓	 3.0	 Included
  Deafness (noted ever)	 ?	 2.0	 ?	 2.0	 Rejected
  Paraplegic (noted ever)	 ?	 2.5	 ✓	 3.0	 Included
  Blind or partially sighted (noted ever)	 ?	 2.0	 ?	 2.0	 Rejected
  Patient on immunosuppressant medication (currently)	 ?	 2.0	 ?	 3.0	 Rejected

Factors suggested by participants and included in round 2	 		
  Patient is housebound or a nursing home patient	 –	 –	 ✓	 4.0	 Included
  Personality disorder or disruptive behaviour (noted ever)	 –	 –	 ✓	 4.0	 Included
  Diagnostic code for ‘Medically unexplained symptoms’ entered in last year	 –	 –	 ✓	 3.0	 Included
  Patient is morbidly obese (BMI>40)	 –	 –	 ?	 3.0	 Rejected
  Frequent attender (high number of GP consultations in the last year)	 –	 –	 ✓	 3.0	 Included
  Chronic pain recorded as a code in the last year	 –	 –	 ✓	 3.0	 Included
  Polypharmacy (high number of drugs prescribed in the last 2 months) 	 –	 –	 ✓	 3.5	 Included

BMI = body mass index. ✓  endorsement  ? uncertain  × rejection. cScores: 1 = no more complex than the average consultation; 5 = very much more complex than the average 

consultation.
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relationship with consultation duration, 
include 17 factors (Table 4). 

The re-validation analysis used data 
from consultations between 1 April 2017 
and 31 March 2018 and included 234 447 
consultations with 58 528 independent 
patients. In the final model, five factors 
were no longer significantly associated with 
consultation duration (Table 4). However, 
the authors decided to retain these factors 
in their complexity measure because the 
factors had all been endorsed by GPs in 
the Delphi study, and the coefficients for 
duration were all positive with confidence 
intervals that overlapped in the development 
and validation data sets (see Table 3 and 
Supplementary Table S4). The higher 
P-values in 2017/2018 are likely to be due to 
the smaller total sample size.

On defining complexity as the presence of 
any of these factors at the consultation, 308 
370 consultations (42.5%) were defined as 
complex in 2013/2014. The mean duration of 
complex consultations was 10.49 minutes, 
compared to 9.64 minutes for non-
complex consultations, with a difference 
of 0.85 (95% confidence interval [CI] = 0.81 
to 0.89) minutes. Equivalent analyses for 
the revalidation dataset in 2017 to 2018 
provided very similar results, with 41.6% 
(97 547 out of 234 447) of consultations 
defined as complex. The mean duration of 
complex consultations in 2017/2018 was 
10.32 minutes, compared to 9.70 for non-
complex consultations (difference 0.62 
[95% CI = 0.55 to 0.69] minutes).

The proportion of complex consultations 
was strongly associated with increasing 
age, and was slightly higher in males than in 

Table 3. Initial mixed-effects regression of consultation and patient factors against consultation duration; 
random effects for patient and practicea (data from 2013/2014) 

	 Univariableb	 Multivariable

Factors	 Change, minutes	 95% CI	 P-value	 Change, minutes	 95% CI	 P-value

Consultationa

Mean duration	 NA	 NA	 NA	 9.78	 9.56 to 10.00	 <0.001
About drug/alcohol use	 4.49	 3.99 to 4.98	 <0.001	 4.19	 3.68 to 4.69	 <0.001
About chronic pain	 1.48	 1.37 to 1.60	 <0.001	 0.98	 0.86 to 1.10	 <0.001
About dementia	 1.45	 0.92 to 1.98	 <0.001	 1.42	 0.90 to 1.94	 <0.001
Results in emergency hospital admission	 7.81	 7.12 to 8.5	 <0.001	 7.76	 7.09 to 8.43	 <0.001
About learning disability/autism	 4.54	 3.86 to 5.22	 <0.001	 3.84	 3.17 to 4.52	 <0.001
About mental health problems	 4.06	 3.92 to 4.21	 <0.001	 3.85	 3.70 to 3.99	 <0.001
≥2 diagnoses from unique Read chapters	 2.99	 2.87 to 3.12	 <0.001	 2.54	 2.42 to 2.67	 <0.001
≥3 unique substances prescribed	 1.93	 1.87 to 1.99	 <0.001	 1.73	 1.67 to 1.80	 <0.001
≥2 preventive routine tasks carried out	 3.94	 3.75 to 4.13	 <0.001	 3.73	 3.55 to 3.92	 <0.001
First consultation after cancer diagnosis	 0.59	 0.04 to 1.14	 0.037	 0.43	 –0.11 to 0.97	 0.118
First consultation after diabetes diagnosis	 3.59	 3.00 to 4.17	 <0.001	 3.05	 2.48 to 3.63	 <0.001

Patienta	 		
  Mean duration of consultation	 NA	 NA	 NA	 10.02	 9.79 to 10.25	 <0.001
  Drug/alcohol abuse in previous year	 2.03	 1.58 to 2.48	 <0.001	 1.89	 1.44 to 2.33	 <0.001
  Chronic pain in previous year	 0.87	 0.72 to 1.02	 <0.001	 0.73	 0.58 to 0.89	 <0.001
  Dementia (ever)	 –0.78	 –1.19 to –0.38	 <0.001	 NAc	 NAc	 NAc

  Domestic violence in last year	 1.46	 0.40 to 2.52	 0.007	 1.43	 0.37 to 2.49	 0.008
  Frequent attender (≥14 consultations in last year)	 0.35	 0.19 to 0.52	 <0.001	 0.01	 –0.17 to 0.19	 0.902
  Homelessness in previous year	 1.64	 0.67 to 2.61	 <0.001	 1.36	 0.39 to 2.33	 0.006
  Housebound or nursing home in previous 3 years	 –3.72	 –4.37 to –3.06	 <0.001	 NAc	 NAc	 NAc

  No English noted in last 3 years	 1.02	 0.29 to 1.76	 0.006	 0.98	 0.25 to 1.72	 0.009
  Learning disability/autism (ever)	 0.10	 –0.17 to 0.36	 0.481	 0.06	 –0.21 to 0.33	 0.654
  Severe mental illness in previous 3 years	 0.18	 –0.36 to 0.72	 0.506	 –0.10	 –0.64 to 0.44	 0.727
  ≥3 long-term conditionsd	 0.45	 0.36 to 0.54	 <0.001	 0.32	 0.21 to 0.43	 <0.001
  Receiving palliative care (ever)	 –0.58	 –1.22 to 0.05	 0.07	 NAc	 NAc	 NAc

  Personality/disruptive disorder (ever)	 0.75	 0.37 to 1.13	 <0.001	 0.51	 0.12 to 0.89	 0.01
  Polypharmacy (≥9 unique substances prescribed	 0.40	 0.25 to 0.56	 <0.001	 –0.07	 –0.25 to 0.11	 0.447 
  in previous 3 months)
  Child protection/safeguarding in previous 3 years	 –0.33	 –0.69 to 0.04	 0.079	 NAc	 NAc	 NAc

aBased on separate regressions for consultation and patient factors. bMixed-effect model with random intercepts for practice and patient, and a fixed effect for each patient or 

consultation factor at a time. cFactors that had a negative relationship with consultation duration were excluded. dBased on conditions included in the Cambridge Multimorbidity 

Score.30 NA = not applicable. 
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females, except in patients aged >85 years 
(Figure 1).

DISCUSSION
Summary
In this article the authors have defined, 
created, and applied a measure of the 
complexity of general practice consultations 
which can be applied to routine electronic 
medical records. This measure was 
constructed using characteristics of patients 

and problems selected by a consensus 
process involving experienced GPs, 
demonstrating face validity. The measure 
has been validated by showing that each 
of the characteristics in the final selection, 
and the overall complexity measure, are 
associated with consultation duration in two 
independent samples of consultations. 

Strengths and limitations
This study has several limitations. The 
concept of complexity in consultations is 
nebulous, and though widely recognised 
by clinicians, it is hard to define.13,16 
The present definition of complexity 
encompasses intellectual, emotional, 
and workload demands, but other 
definitions of complexity would lead to 
different measurement tools. The choice 
of complexity factors was based on the 
experience of the research team and the 
literature, with additional factors suggested 
by the GPs in the Delphi panel, but other 
factors could have been considered. Some 
factors may add complexity to consultations 
but are not coded within electronic medical 
records. In this study some factors were 
dropped, such as medically unexplained 
symptoms, which almost certainly generate 
complexity within consultations but are 

Table 4. Final mixed-effects regression models of patient and consultation factors against consultation 
duration in the development and validation data sets;a random effects for patient and practice

	 2013/2014 Development	 2017/2018 Validation  
	 (N = 725 616 consultations)	 (N = 234 447 consultations)
	 Change, minutes	 95% CI	 P-value	 Change, minutes	 95% CI	 P-value

Consultation factorsa

Mean duration of consultation	 9.78	 9.56 to 10.00 	 <0.001	 9.81	 9.38 to 10.24	 <0.001
About drug/alcohol use	 4.19	 3.68 to 4.69	 <0.001	 3.73	 2.54 to 4.92	 <0.001
About chronic pain	 0.98	 0.86 to 1.10	 <0.001	 1.00	 0.79 to 1.21	 <0.001
About dementiab	 1.42	 0.90 to 1.94	 <0.001	 NA	 NA	 NA
Results in emergency hospital admission	 7.76	 7.09 to 8.43	 <0.001	 4.69	 3.47 to 5.92	 <0.001
About learning disability/autism	 3.84	 3.17 to 4.52	 <0.001	 3.05	 1.98 to 4.12	 <0.001
About mental health problems	 3.85	 3.70 to 3.99	 <0.001	 3.83	 3.58 to 4.08	 <0.001
≥2 diagnoses from unique Read chapters recorded	 2.54	 2.42 to 2.67	 <0.001	 2.86	 2.61 to 3.12	 <0.001
≥3 unique substances prescribed	 1.73	 1.67 to 1.80	 <0.001	 1.82	 1.69 to 1.94	 <0.001
≥2 preventive/routine tasks carried out	 3.73	 3.55 to 3.92	 <0.001	 4.81	 4.44 to 5.19	 <0.001
First consultation after diabetes diagnosis	 3.05	 2.48 to 3.62	 <0.001	 2.39	 1.60 to 3.19	 <0.001

Patient factorsa	 			 
Mean duration of consultation	 10.02	 9.80 to 10.25	 <0.001	 10.03	 9.60 to 10.46	 <0.001
Drug/alcohol abuse in previous yearb	 1.89	 1.44 to 2.33	 <0.001	 NA	 NA	 NA
Chronic pain in previous year	 0.72	 0.57 to 0.87	 <0.001	 0.75	 0.51 to 1.00	 <0.001
Domestic violence in last year	 1.43	 0.37 to 2.49	 0.008	 2.37	 0.99 to 3.74	 <0.001
Homelessness in previous yearb	 1.36	 0.39 to 2.33	 0.006	 NA	 NA	 NA
No English noted in last 3 years	 0.98	 0.25 to 1.72	 0.009	 1.01	 0.12 to 1.91	 0.026
≥3 long-term conditionsb	 0.30	 0.21 to 0.40	 <0.001	 NA	 NA	 NA
Personality/disruptive disorder (ever)b	 0.51	 0.12 to 0.89	 0.01	 NA	 NA	 NA

aBased on separate regressions for consultation and patient factors. bThese variables were retained in the complexity measure despite low prevalence or lack of significant effect in 

the 2017–2018 model. 

Figure 1. Proportion of complex consultations stratified 
by age and sex. 
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rarely coded, so inclusion would add little 
to the measure when used for analysis at a 
population level. Two variables (patients with 
dementia or patients who are housebound) 
had a statistically significant negative 
association with consultation duration. In 
post-hoc analysis it was found that these 
characteristics were associated with more 
consulting time over a whole year, resulting 
from a higher number of consultations that 
are shorter than average. 

The development of the complexity 
measure was conducted in England, and 
factors that cause consultation complexity 
may differ in other countries, for example 
insurance status in the US.13,14 The 
complexity measure developed here was 
based on a sample of consultations taken 
6 years ago. This was deliberate to create a 
baseline against which to assess changes 
in complexity over time in a subsequent 
article. However, in this study the authors 
have revalidated the findings in a more 
recent dataset (2017/2018) and this analysis 
largely confirmed the present findings.

The authors recognise that mean duration 
of consultations is not a gold standard for 
complexity, since the length of a consultation 
is only partly related to complexity and 
not all complex consultations are lengthy. 
However, it was the best and simplest 
(while imperfect) proxy available within 
routine medical records. The purpose of 
the cross-sectional analysis was not to 
derive a model to predict consultation 
duration, but to provide evidence for the 
construct validity of the present complexity 
measure by showing a positive association 
with a variable (duration) that the authors 
hypothesised would be related to it. The 
analysis fulfilled the present aims by 
confirming: that each of the included 
complexity factors was independently 
associated with longer consultations; that 
a measure defined as the presence of ≥1 
of these factors was discriminating, with 
complex consultations being on average 
9% longer than non-complex consultations; 
and that these findings were robust when 
repeated in a different data sample. Though 
the complexity measure is useful as a 
binary ‘complex/non-complex’ variable, 
the authors do not propose combining the 
factors to create a cumulative score (see 
statistical note in Supplementary Box 1). 

The present measure is reliable in 
that it is based on objective analysis of 
medical records and defined code sets for 
complexity factors, unlike measures that 
require subjective judgements.4,7,13,17 Basing 
the measure on the views of practising 
GPs and assessing the relationship with 

consultation duration provides evidence of 
face and construct validity respectively.

Further validation exercises could explore 
the relationship between the present 
complexity measure and other variables, 
such as practitioners’ self-assessment of 
the complexity of a sample of consultations. 
Future research should also explore the 
relationship between complexity and risk 
prediction models for healthcare utilisation. 
The authors anticipate some, but not 
complete, overlap.14 It is likely that different 
tools will be best at predicting different 
outcomes and measures should be used 
in combination to understand population 
healthcare needs.18

Comparison with existing literature
The presented research builds on previous 
research. Two studies4,7 and an online 
survey2 have asked primary care clinicians to 
record the complexity of their consultations 
subjectively, for example using a five-point 
scale from very simple to very complex, 
while another study quantified the number 
and range of problems discussed within 
consultations.19 Three studies have asked 
GPs about features that make patients 
complex, and the present authors build on 
this by considering aspects of consultations 
as well as patients.12,14,15,20 A few previous 
authors have devised case-mix measures 
applicable to primary care, but these have 
either not taken account of clinicians’ 
perceptions of the complexity of different 
factors21–24 or not been designed for analysis 
of routine medical records.13,17

There is some overlap between measures 
of complexity and case-mix measures such 
as Adjusted Clinical Groups,25 Rx-Risk26 
and the Charlson score,27 which have 
been designed to predict health outcomes, 
resource utilisation, or mortality. These case-
mix measures are based on combinations 
of diagnostic information, medication data 
and/or demographic factors but do not 
account for social, behavioural, or other 
psychological factors,11 which often create 
the greatest demands on GPs within 
consultations12,15,16,20 and are captured by 
the present complexity measure 

 
Implications for research and practice
This article describes a valid and reliable 
measure of the complexity of GPs’ 
consultations. In future research the 
authors plan to explore the complexity 
of consultations in different settings and 
populations, and how complexity has 
changed over time. This may be relevant 
to the development of resource allocation 
formulae. The current UK formula for 
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allocating payments to primary care 
takes account of the number of expected 
consultations based on characteristics 
of the practice population, but not the 
complexity of those consultations.28 
Practices that have a high proportion of 
complex consultations may need a different 
mix of staff than practices with few complex 
consultations. There is growing interest in 
creating population health management 

systems by linking health and social care 
datasets to understand current and future 
health and care needs.29 Use of a complexity 
measure may support this aim, providing 
greater nuance and understanding by 
taking account of the different workforce, 
workload, and resource implications 
of consultations with different levels of 
complexity. 
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