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Purpose: Electronic health records (EHR) are valuable resources for health research; however, their use is challenging. A validated 
alcohol use disorder (AUD) codelist for UK primary care is needed to improve population-based research in this patient group. We 
aimed to develop an AUD codelist for use in the Clinical Practice Research Datalink (CPRD) Aurum database, a UK EHR primary- 
care database.
Methods: The CPRD code browser was searched using keywords related to alcohol use using a previously developed search strategy. 
The resulting codes were categorised as AUD if they were: a) diagnostic of AUD, b) indicated alcohol withdrawal, or c) indicated 
chronic alcohol-related harm (physical or mental). Codes related to alcohol use but not used to define AUD were also classified into 
relevant categories (alcohol status, acute harm, and alcohol screening). All codes were categorised independently by at least two 
reviewers (one person reviewed all codes and five reviewers (all practising GPs) each reviewed a subset of codes (100–200 codes 
each). Disagreements in categorisation were discussed by at least three coders and a consensus was reached. The reliability of 
categorisation was assessed using kappa statistics.
Results: In total, 556 potential codes related to alcohol use were identified. The Kappa for reliability between coders was moderate for 
both AUD (0.72) and across all categories (0.62), with substantial variability between coders (AUD: 0.33–0.97; all categories 
0.36–0.74). In the final codelist, 138 codes were included as indicating AUD: 38 codes identified which indicated diagnosis of 
AUD, 14 indicating withdrawal plus 85 codes indicating chronic alcohol-related harm (41 physical health and 44 mental health).
Conclusion: Many codes are used in primary care to record alcohol use and associated harms, and there is substantial variability in 
how clinicians categorise them. While future work formally validating the codelist against gold standard clinical reviews and 
qualitative work with General Practitioners is needed for a deeper understanding of coding processes, we have documented here 
the process used for the development of an AUD codelist within primary care which can be used as a reference for future research.
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Introduction
Electronic Health Records (EHR) are a valuable resource for health research, as a source of data on medical diagnoses 
and treatments for a very large number of people, however their use comes with challenges. While increasingly large 
amounts of data collected during clinical consultations are available for health research, these data are not collected for 
research purposes and are subject to variation in coding practices among clinicians.1 This can lead to issues such as 
measurement error and high levels of missing data.

Alcohol-related harm has substantial implications both for the health of individuals and for society more broadly. 
Alcohol use was ranked as the seventh leading risk factor for premature mortality and disability globally in 2016 and the 
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leading risk factor for risk-attributable disease burden in people aged 15–49 years.2 A recent study from the Institute of 
Alcohol Studies estimated the annual economic cost of alcohol-related harm in England is £27.44 billion.3

Alcohol Use Disorder (AUD) is an umbrella term that encompasses alcohol dependence and harmful use of alcohol. 
AUD can lead to a range of negative impacts including psychological, physical and social harms. People with AUD have 
substantially higher mortality compared with the general population with estimates ranging from two to four times higher 
risk.4 AUD is linked to health inequalities5,6 and people with AUD experience a high burden of comorbidities, including 
other mental health comorbidities.7

Previous research has been conducted on the coding of alcohol screening8 and alcohol intake9 within UK primary 
care EHR data. This showed there were low levels of recording of alcohol use within primary care with only 50% of 
1.8 million patients having a record related to alcohol use in the past 5 years in 2018.9 However the codes used for AUD 
have not yet been investigated in detail. Understanding the coding of AUD in primary care is important for improving 
population-based research for this patient group.

The Health Data Research UK (HDRUK) phenotype library is an open access repository for algorithms for 
identifying phenotypes from EHR data.10 Researchers are encouraged to publish their existing codelists there to improve 
research transparency and sharing of codelists. In searching the HDRUK phenotype library for phenotypes including the 
term “alcohol”, six potential alcohol use disorder codelists were identified labelled as follows: alcohol dependence (n=1); 
alcohol abuse (n=2); alcohol problems (n=1); clinically significant alcohol misuse (n= 1) and alcohol (not specified) 
(n=1). While many of these codelists had similarities in the codes included, all had different numbers of codes, ranging 
from 40 to 110.11 Given research studies have differing aims and objectives there are likely valid reasons why different 
studies would include or exclude different codes. It is important to document the reasons behind the development of 
a particular codelist. To our knowledge, no validation studies investigating the sensitivity and specificity of AUD coding 
within EHR data have been conducted.

The Clinical Practice Research Datalink (CPRD) primary care database consists of anonymised EHR data from 
general practices (GP) in the United Kingdom. CPRD includes data collected through two main and different software 
systems used in primary care: Vision® and Egton Medical Information System Ltd. (EMIS web®). Because of differences 
in structure and coding between the systems, these are provided as separate datasets: CPRD GOLD for Vision® data12 

and CPRD Aurum for EMIS data.13 In recent years, the number of general practices within CPRD using EMIS software 
has increased and the number using Vision® has decreased. This means that for future research, more research resources 
which can be used in CPRD Aurum will be essential to make the best use of the available data. All existing AUD 
codelists identified through a literature search or HDRUK phenotype library were developed for use within CPRD 
GOLD. To the best of our knowledge, a validated AUD codelist for the CPRD Aurum has not yet been developed. As 
additional codes are added to the CPRD Aurum over time, it is essential to document the codelist creation process for the 
repeatability of methods when updating codelists.

Our objectives were 1) to develop a publicly available AUD codelist for use in the CPRD Aurum database, 2) 
document the methodology used in the codelist development process, and 3) discuss the interpretability of AUD coding 
in primary care. In doing so, we aimed to ensure that this process is repeatable and transparent for future research.

Material and Methods
A search strategy was developed to identify codes related to alcohol use within CPRD Aurum. Codes (known as 
medcodes) for observations within CPRD Aurum are a combination of SNOMED CT,14 Read codes15 and local EMIS 
Web ® codes.13

The AUD codelist was developed following publicly available guidelines for creating a SNOMED CT codelist:16

1. The CPRD code browser (February 2022) was used to search for words related to alcohol, using the search 
strategy developed previously by Mansfield et al.9

2. Exclusion criteria were added to remove codes unrelated to alcohol; however, this did not result in exclusion of 
any terms.
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3. A search was performed using SNOMED concept IDs of the remaining codes to include synonyms. While CPRD 
Aurum uses unique IDs (medcodeids) for each code, these codes also have a SNOMED Concept ID, which is an 
ID for a single concept which may have multiple concepts associated with it. For example, SNOMED ConceptID 
66590003 for alcohol dependence is associated with multiple medcodeids.

4. Codelists from two older studies developed using the same search terms9,17 were merged with this list.

The search terms and code used to develop the initial sample of codes are available on Github (https://github.com/NHLI- 
Respiratory-Epi/Alcohol_use_disorder_codelist).

Alcohol Use Disorder Definition
AUD was used as an “umbrella term” to cover ICD-10 diagnoses of alcohol dependence syndrome and harmful alcohol 
use as defined in Chapter F10.1-F10.9 Mental and Behavioural disorders due to Alcohol.18 Alcohol dependence 
syndrome within ICD-10 is defined as

A cluster of behavioural, cognitive, and physiological phenomena that develop after repeated alcohol use and that typically 
include a strong desire to use alcohol, difficulties in controlling its use, persisting in its use despite harmful consequences, 
a higher priority given to alcohol use than to other activities and obligations, increased tolerance, and sometimes a physical 
withdrawal state. 

Harmful alcohol use is defined as “A pattern of alcohol use causing damage to health”.18

In line with clinical diagnoses, codes were considered to indicate probable AUD if they included 1) a clinical 
diagnosis term indicating alcohol use disorder, 2) evidence of withdrawal from alcohol, or 3) chronic alcohol-related 
harm. Chronic alcohol-related harm was defined as any health-related harm attributed directly to alcohol. This included 
both harm to physical health for example alcohol-related liver disease and harm to mental health for example alcohol- 
related dementia. Acute harms which could be caused by consumption of alcohol on one drinking occasion for example 
alcohol poisoning or injuries were not included as part of the definition of alcohol use disorder but were classified 
separately within the codelist.

Additionally, codes which did not specifically indicate AUD but could be considered to contain useful information 
about a person’s alcohol use were categorised as i)codes indicating treatment or management related to alcohol use; ii) 
AUD-related (not specific enough to provide a clinical diagnosis of AUD but showing some evidence for this); iii) 
alcohol status (code could be used to indicate whether someone drinks alcohol or not, but not necessarily providing 
evidence of AUD); iv) indicator of alcohol screening from an established alcohol screening tool for primary care 
(Alcohol Use Disorders Identification Test (AUDIT), AUDIT-C, or FAST);19,20 or v) another screening tool and vii) 
acute alcohol-related harm (eg acute intoxication, alcohol poisoning, or injury).

Clinical Review
An initial review of all codes identified was conducted by the first author (SC), who is medically qualified but not 
practising. All codes were classified according to the classification system listed in Table 1. At this stage, SC removed 
codes recorded less than 10 times and codes which were not related to alcohol use. Codes recorded less than 10 times 
were removed 1) to limit the possibility of identification of individuals through small numbers and 2) remove 
infrequently used codes which may represent coding specificities of certain general practitioners (GPs) or practices.

The remaining codes were split into blocks of 100 and each block reviewed by one of the co-authors (AM, RP, SG, 
TB, and ALN), all of whom are practising GPs in primary care within England who performed a second independent 
blind coding. After the first 100 codes were categorised, the coding between 1st coder (SC) and 2nd coder was reviewed 
for differences, and 1st coder met either individually or with up to two of the 2nd coders to discuss the process and any 
disagreements before assigning another sample of codes.

After all codes had been independently coded, all cases in which there was disagreement between the first and second 
coders were discussed by at least three of the six coders, and consensus was reached on coding. The final codelist was 
shared with all co-authors who had the opportunity to challenge any of the codes assigned.
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Update of Codes from the Most Recent Code Browser (December 2023)
The CPRD code browser changes over time with the addition of additional code. To ensure that the codelist was up to 
date prior to publication, the search strategy was run again on the most recent version of the code browser 
(December 2023) and any additional codes not in the February 2022 code browser used more than 10 times were 
categorised independently by two of the original coders (SC, SG).

Statistical Analysis
The Kappa statistic was used to investigate the reliability of the categorisation of alcohol codes overall and for AUD 
classified as binary (yes/no) between the first coder and each of the five second coders.

All analysis was conducted using Stata 17.

Results
Codelist Development
In total, 1532 codes were found from the initial search. After exclusion of codes which were unrelated to alcohol (n=393) 
and codes used less than 10 times ever (n=583), a total of 556 codes remained and were independently coded by GPs.

The number of codes categorised at each stage into the different categories is shown in Figure 1. After the 
independent coding process, there were 231 codes with disagreement between the coders. These were discussed and 
98 codes changed from the original coding by the first coder. The final codelist included 137 codes classed as probable 
AUD: 38 codes including terms for clinical diagnosis of AUD, 14 indicating alcohol withdrawal plus 85 codes indicating 
chronic alcohol-related harm (41 physical health and 44 mental health). Following independent coding and consensus 
processes, no codes were classified as AUD-related. The final number of codes for each category is listed in Table 1.

The most frequently used code was “Alcohol dependence syndrome” (used 1,000,000 times) followed by 
“Alcoholism” (used 200,000 times), “Alcohol dependence syndrome NOS” (used 100,000 times) and “Alcoholic 
cirrhosis of liver” (used 100,000 times).

Table 1 Categorisation of Codes

Code category Final number of codes

Used to define AUD AUD disorder diagnosis 38

Withdrawal 14

Alcohol-related harm –physical health chronic harm 43

Alcohol-related harm – mental health chronic harm 44

Not used to define AUD but considered contained useful 
information about alcohol use

Alcohol management 60

AUD-related 0

Alcohol status 93

AUDIT score; AUDIT-C; FAST score 34

Other screening 20

Acute alcohol harm 48

Codes which could not be used Code not related to alcohol 393

Code use not interpretable 162

Codes used less than 10 times 583
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Search of medical code browser 

1532 Medcodes identified 

976 Medcodes removed 

556 Medcodes classified by two 
independent coders 

138 Medcodes classed as AUD in 
final codelist: 

38 AUD diagnosis 

14 withdrawal 

42 Alcohol-related harm physical 

44 Alcohol-related harm mental 

135 Medcodes which both coders 
classed as AUD: 

35 AUD diagnosis 

14 withdrawal 

39 Alcohol-related harm physical 

47 Alcohol-related harm mental 

68 Medcodes where coders 
disagreed if AUD code or not 

7 Medcodes classed as AUD 
after reconciliation  

353 Medcodes classed as not 
AUD codes by both coders 

65* Medcodes classed as not 
AUD codes during reconciliation 

418 Medcodes classed as not 
AUD in final codelist 

583 Codes used <10 
times 

393 Codes not 
related to alcohol 

Figure 1 Process for deriving AUD Codelist. 
Notes: *For consistency where codes were very similar the consensus code was applied to all codes even if both codes agreed in the first screen. 4 medcodeids classed as 
AUD by both coders initially were changed to non-AUD after reconciliation.
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The level of reliability of categorisation of codes between the first and each of the second coders is shown in Table 2. 
Kappa for reliability between coders was moderate for both AUD (0.72) and across all categories (0.62), with substantial 
variability in the range between coders (AUD: 0.33–0.97; all categories 0.36–0.74).

Consensus Discussion
There were three main discussion points in the consensus process:

1) Distinguishing between chronic physical and chronic mental health harms. A common reason for disagreement 
between coders was whether health harms were classed as physical or mental when the harm affected the brain and 
cognitive functioning, for example, alcohol-related dementia and amnestic syndromes. The decision made was to classify 
these as physical harms if a specific target organ was involved. Since our overarching definition of AUD included both 
physical and mental health harms, this decision did not substantively impact the final AUD codelist, but could affect 
future research if there was a need to separate physical and mental health harms.

2) How to classify codes which indicated some level of alcohol-related harm but were not specific with regard to 
ICD-10. For example, a commonly used term was “non-dependent alcohol abuse”. Variations of this term were used in 
total 154,900 times. The meaning of this code was not clear to the coders involved and it was difficult to know how to 
treat it. Within the reconciliation process, the decision made was to take a more specific rather than sensitive approach 
and only include as AUD codes which we felt confident reflected ICD-10 criteria for diagnosis.

3) Harmful alcohol use: How best to treat this code led to considerable discussion in the reconciliation process. The 
code is consistent with ICD-10 criteria as harmful alcohol use is a diagnostic term (F10.2). However, there was concern 
that this code would not be used in this way in practice by GPs and may instead reflect concern about someone’s 
drinking, or indicating short-term use, without the intention to diagnose AUD. The final decision was that without 
evidence of a specific chronic health harm from alcohol, this code alone would not be sufficient for defining AUD.

Update of Codelist Using December 2023 Code Browser
When the same search strategy was applied to a more recent version of the code browser, 166 additional alcohol-related 
codes were identified. Of these, 33 were used more than ten times. Two of the coders (SC and SG) reviewed these 33 
codes independently and agreed on an additional 9 codes for AUD (1 for alcohol withdrawal and 8 for chronic alcohol- 
related harm). These additional 9 codes were added to the AUD codelist.

The final codelist for AUD is available on Github (https://github.com/NHLI-Respiratory-Epi/Alcohol_use_disorder_ 
codelist) (Supplementary File)

Table 2 Reliability of Coding Between 1st (Coder 1) and 2nd Coder (Coders 2–6)

All categories AUD

Coder Number of codes reviewed % Agreement Kappa % Agreement Kappa

Coder 2 200 74.1 0.71 94.0 0.85

Coder 3 166 68.7 0.64 95.8 0.85

Coder 4 166 65.8 0.60 90.9 0.69

Coder 5 100 79.0 0.74 99.0 0.97

Coder 6 100 43.0 0.36 62.0 0.33

All codes 689* 67.1 0.62 89.6 0.72

Notes: *Some codes were coded by more than one person therefore the total number here is higher than the total 
number of codes.
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Discussion
Here we developed a recommended codelist for AUD research for use in CPRD Aurum. We found that a large number of 
codes related to alcohol use were used by GPs. The independent coding and reconciliation process revealed the difficulty 
of interpreting these codes, with only moderate agreement between the coders regarding what should be classified as 
AUD (kappa 0.72). After discussion of conflicting codes, the final list included codes we felt more certain indicated 
AUD, but that meant that less specific codes were disregarded. While we favoured specificity over sensitivity, depending 
on the purpose of the research, our approach could be adapted to include a broader range of less specific codes from the 
full list of alcohol codes identified through a review of the codes included within the codelist in the other categories 
(alcohol status, alcohol management and acute alcohol-related harm).

Although we have considered AUD here, our methodological approach can be applied to create code lists for other 
conditions. In sharing our approach, we are aligned with increasing moves to improve transparency and the sharing of 
analytical codes and codelists for health research, such as through sharing codelists with the HDRUK phenotype library 
or specific disease-focused projects such as BREATHE21 or The Diabetes Data Science Catalyst.22 Initiatives to join up 
researchers using these data to share experience and knowledge are vital to make the best use of these datasets and to 
improve the quality of research.

Limitations
EHR research relies primarily on the use of codelists for identifying diagnoses of interest for the researcher (as an 
exposure, outcome or a confounder). A person is then considered to have or not have this diagnosis. Although this 
practice is a practical necessity for using these complex datasets, it may not reflect the diagnostic uncertainty on the part 
of the clinician entering the code in clinical practice. Furthermore, the use of a single code does not capture how 
a patient’s clinical history changes or develops over time. The timeframe used to define a long-term condition has been 
shown to have a strong impact on the prevalence of multi-morbidity.23 While we attempted to define a list of codes in use 
within primary care which would indicate that someone has ever had an AUD, it is important to emphasise that this does 
not capture much of the complexity involved in understanding AUD or its progression across the life course.

It is also important to note that the codes used in general practice change over time, as can be seen by the addition of 
166 new codes related to alcohol in the 2 year window between the start and end of this process (February 2022 code 
browser versus December 2023 code browser). Additionally, this process included codes that were historically recorded 
in primary care records. Some of the terms included are out of date with current diagnostic terminology, and in some 
cases, their use is not recommended because of the potential for stigma.24,25 For example, “Alcoholism” is less favoured 
as a term in clinical practice25 however, it was one of the most commonly used codes used over 200,000 times, reflecting 
changes in diagnostic terminology and understanding of AUD over time. While here we have not removed codes using 
stigmatising language from our codelist as for research purposes as this would lead to bias in identifying people with 
AUD further back in time, this process high lights the importance of review of medical codes in use within current 
clinical practice to ensure potentially stigmatising language is removed from available codes going forward.

While we aimed to obtain consensus on the use of codes using an independent coding process and several coders, the 
decision-making process on reaching consensus involved an element of subjectivity. However, a strength of our approach 
is that we captured a range of views from practising GPs. Our method describing the process of searching for relevant 
codes then agreeing consistent categories with a group of clinicians can be applied to other long term conditions. Here we 
have developed a codelist which could be used for any future research in CPRD Aurum which includes AUD either as 
a risk factor, outcome or a co-variate.

Conclusions and Future Work
Here, we share the development process for a codelist for AUD to improve the quality of population-based research for 
this patient group within UK primary care. Further work formally validating this codelist against gold standard clinical 
review is required to understand GPs’ coding processes. Qualitative work is required to provide a better understanding of 
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how different codes are used. Future work should also include a focus on ensuring the use of non-stigmatising language 
within medical codes.

Data Sharing Statement
Data are available on request from the CPRD. Their provision requires the purchase of a license, and this license does not 
permit the authors to make them publicly available to all. Licenses are available from the CPRD (http://www.cprd.com): 
The Clinical Practice Research Datalink Group, The Medicines and Healthcare products Regulatory Agency, 10 South 
Colonnade, Canary Wharf, London E14 4PU. The Alcohol Use Disorder codelist generated as part of this is available on 
GitHub (https://github.com/NHLI-Respiratory-Epi/Alcohol_use_disorder_codelist)

Ethics Statement
CPRD has NHS Health Research Authority (HRA) Research Ethics Committee (REC) approval to allow the collection 
and release of anonymised primary care data for observational research [NHS HRA REC reference number: 05/MRE04/ 
87]. Each year, CPRD obtains Section 251 regulatory support through the HRA Confidentiality Advisory Group (CAG) 
to enable patient identifiers, without accompanying clinical data, to flow from CPRD contributing GP practices in 
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approved protocol is available upon request.
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