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Abstract 

Background Alcohol-related deaths and hospital admissions have risen steeply in the 

United Kingdom and little is known about whether there are opportunities for 

preventive interventions or opportunities for the earlier detection of alcohol misuse. 

The purpose of this research was to investigate and describe patterns of healthcare 

utilisation in the pre-diagnosis period of alcoholic cirrhosis and alcoholic psychosis, two 

alcohol-related disorders which contribute significantly to alcohol related morbidity 

and mortality. This information is important as it could greatly facilitate a better 

understanding of opportunities for the earlier detection of alcohol misuse, and could 

also potentially encourage and assist practitioners in the timely identification of those 

who are at high risk of developing significant alcohol-related illnesses.  

 

Specific research objectives 

1) To estimate rates of primary and secondary healthcare contacts before the 

diagnosis of alcoholic cirrhosis/psychosis and assess whether this differs from 

rates in the general population 

2) To characterise the healthcare contacts and establish whether such 

consultations were for other conditions known to be related to alcohol.   

3) As a secondary objective, to establish whether prior healthcare contacts led to 

recognition of alcohol problems and consequent interventions. 

 

Methods UK general practice and hospital admissions data were used for this research. 

A population of patients diagnosed with alcoholic cirrhosis and subsequently, a 

population of patients with alcoholic psychosis were identified. For each case, 10 
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patients without the disease who were of similar age and from the same general 

practice were selected as controls. For each disease group, a case-control study design 

was used to compare rates of primary care contacts and hospital admissions in cases to 

that of the control population. Further, the reasons for primary care visits and hospital 

admissions were assessed to describe the frequency of other alcohol-attributable 

morbidities in cases and controls, and to assess whether there were any morbidities 

which were strongly associated with the later development of alcoholic cirrhosis and 

psychosis. Finally, the proportions of patients who had a record of their alcohol use 

status or a record of an offer of brief alcohol intervention/referral were estimated. 

 

Results 

Alcoholic cirrhosis 

2,479 patients with alcoholic cirrhosis and 24,790 controls matched on age and GP 

practice were available for analysis. Assessment of healthcare utilisation showed that 

people with alcoholic cirrhosis had 50% higher rate of GP visits and twice as many 

hospital admissions compared to the control population. This excess healthcare use 

was apparent as far as 10 years pre-diagnosis of alcoholic cirrhosis, but greater 

excesses were seen within 5 years of diagnosis. Cases of alcoholic cirrhosis did have a 

higher frequency of other conditions that are partly alcohol-attributable, especially 

diabetes, epileptic seizures, hypertensive diseases, injuries and digestive diseases. Of 

all these conditions, injuries, seizures and digestive diseases had the strongest 

association with the development of alcoholic cirrhosis. Overall, a high proportion of 

patients with alcoholic cirrhosis (84%) had their alcohol use documented on an average 

of 4 years before diagnosis and 58% of these records indicated harmful/hazardous 

drinking. However, only 1 in 5 patients (22%) had any record of a brief alcohol 

intervention or an alcohol referral. 
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Alcoholic psychosis 

1,731 patients with alcoholic psychosis and 17,310 matched controls were included in 

the study. As with alcoholic cirrhosis, there was a substantially higher rate of primary 

and secondary care use in cases which was apparent up to 10 years prior to disease 

diagnosis. Cases of alcoholic psychosis also had a higher frequency of partly alcohol 

attributable morbidities. However, the strongest associations were seen for intentional 

and unintentional injuries and seizures. 78% of cases of alcoholic psychosis did have 

their alcohol use recorded, 50% had a harmful/hazardous drinking record but only 1 in 

5 (19%) had any intervention record.  

 

 

Conclusion and Implications: This research has shown that patients who misuse 

alcohol make frequent contacts with both primary and secondary care, suggesting that 

there are high number of opportunities within these healthcare settings to improve the 

early identification and treatment of alcohol use. Relatively few patients were 

identified to have received brief alcohol interventions/referral despite the large 

proportion of people with documented drinking problems, suggesting potential 

inadequacy in the treatment of alcohol problems. However, this may also partly be an 

artefact of recording biases. Considering that alcohol is one of the leading preventable 

causes of morbidity and mortality in the UK, these findings should encourage 

healthcare professionals to, at the very least, screen for alcohol misuse in patients 

presenting with any alcohol-attributable condition, and for policy makers to consider 

directing more effort towards integrating alcohol screening and brief intervention into 

routine clinical practice.  
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Chapter 1 

1 Introduction 

Alcohol is a leading cause of preventable death and morbidity among adults and young 

people in both low and high income countries, killing about 3.3 million people globally 

every year. Through its toxic and dependence producing properties, it increases the 

risk of over 200 health problems (1–3). These range from chronic conditions such as 

cancers, mental health disorders, and liver disease which can affect drinkers after 

many years of alcohol abuse, to acute injuries such as traffic accidents, falls, and 

suicide, which are potentially fatal and can cause disability at a relatively young age (4–

6). In 2004, an estimated 76.3 million people worldwide could be diagnosed with 

alcohol use disorders and a total of 58.3 million life years were lost due to alcohol(7). In 

Europe alone, about 55,000 people aged 15-29 died as a result of their heavy drinking. 

This burden is not equally distributed between EU member states, and the UK is among 

the major contributors to this death toll. Between 2012 and 2013 in the UK, at least 

8000 people were killed by alcohol specific diseases. In general, over one in four (22%) 

of deaths in men and one in six deaths (15%) in women aged 35-44 years old in UK are 

attributable to alcohol consumption(7–9).  

 

The problems associated with alcohol use are far-reaching and not limited to health or 

to the drinker alone. For example, drinking during pregnancy has been shown to cause 

developmental impairment to the foetus (10). In wider society(i.e. beyond health), 

intoxication and dependence has been associated with crime (11,12), domestic 

violence , child abuse (13,14), risky sexual behaviour (15) and workplace problems, 

such as  absenteeism and lowered productivity (16). In addition, there are also 

substantial financial implications of both the health and social consequences of alcohol 
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misuse on the economy. In Europe for example, in 2010, it was estimated that 

approximately £155.8 million was lost as a result of alcohol through increasing 

healthcare costs, crime and lowered productivity (17).  

 

The detrimental effects of alcohol have been shown to depend on the amount of 

alcohol consumed and the pattern of drinking and some studies suggest that light 

drinking may in fact have beneficial effects on diabetes and ischaemic heart 

disease(18), resulting in the J shaped curve. It is important to emphasize, however, that 

these potential positive effects apply to only post-menopausal women and men over 

40 years(19). Additionally, given that the comparison group in most of the studies 

reporting the J shaped effect comprise of both life-time abstainers and ex-drinkers, 

there is soŵe eǀideŶĐe to suggest that the ͞siĐk-Ƌuitteƌ effeĐt͟  ǁheƌe ďǇ soŵe people 

quit drinking due to health reasons, may account for the higher risk observed in the 

͞aďstaiŶiŶg gƌoup͟ Đoŵpaƌed to light dƌiŶkeƌs(20,21). Notwithstanding these concerns, 

it is still true that if any such potential protective properties exist, it is far outweighed 

by the negative effects of alcohol on disease and injury(1). 

 

1.1 Guidelines and terminologies 

Underpinning attempts to reduce alcohol related risks are recommendations of what 

should ĐoŶstitute the ͞safe͟ leǀel at ǁhiĐh alĐohol ĐaŶ ďe ĐoŶsuŵed. The lower risk 

guidelines in the UK recommend that men and women should not drink more than 21 

and 14 units of alcohol per week respectively. In terms of daily drinking, it is advisable 

that men should not drink more than 3-4 units of alcohol per day and women not more 

than 2-3 units a day. It is also advisable that after a bout of heavy drinking, individuals 

should have at least a 48 hr alcohol free period.  
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Drinking above these limits substantially increases the risk of future harm and there are 

several terminologies used to describe drinking above low risk guidelines: 

Hazardous drinking or increasing-risk drinking: this refers to individuals drinking 

between 22 and 50 units per week for men, and between 15 and 35 units per week for 

women but with no evidence of harm present (2,7,22).   

Harmful drinking or higher risk drinking: refers to drinking above the recommended 

limits with evidence of alcohol related harm or specifically drinking above 50 units per 

week for men and above 35 units per week for women (7,22).  

Binge drinking: is defined in England as drinking more than twice the recommended 

daily limits i.e. more than 8 units in one day for men or more than 6 units for women 

(23). “oŵetiŵes, the alteƌŶatiǀe teƌŵ ͞heaǀǇ episodiĐ dƌiŶkiŶg͟ is used to ƌefeƌ to this 

pattern of drinking (24).  

Dependent drinking: is at the far end of the drinking spectrum and is defined as a 

strong desire or compulsion to use alcohol which is accompanied by difficulties to 

control drinking, tolerance to increasing levels of consumption and withdrawal in the 

absence of alcohol (2,25). The WHO recognises dependent drinking as a mental 

disorder and it is included in key disease classification tools such as the International 

classification of Diseases (ICD-10) and the Diagnostic and Statistical Manual of Mental 

disorders (DSM-V). 

 

While these guidelines are useful to help the public minimise their risk of future harm, 

it is important to emphasize that they are based on evidence from the 1987 Royal 

College of phǇsiĐiaŶs͛ ƌepoƌt ͚The ŵedical coŶseƋuences of alcohol abuse; a great and 

gƌoǁiŶg eǀil͛(8). Therefore, as acknowledged in the recent House of Commons Science 

and Technology Committee report, it remains the case that an update of these 

guidelines would be beneficial. For example, there is the need for guidelines that 
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reflect new epidemiological evidence which suggest the risk of certain cancers increase 

even at levels as low as 1 unit of alcohol per day. Additionally, guidelines that provide 

clearer and more specific evidence-based recommendations for population subgroups 

would be relevant, given that subgroups of the population have varying predispositions 

to harm at different levels of drinking e.g. the young versus the elderly (26). 
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1.2 Global trends in drinking behaviour 

Historically, there are two separate but related dimensions of alcohol consumption 

which have been identified as being significant to public health (27). First, the total 

amount of alcohol consumed over time, which is linked to increases in the risk of 

chronic disease outcomes (28). Second, the pattern with which alcohol is consumed in 

particular heavy episodic or binge drinking,  which impacts the more acute 

consequences of alcohol such as injury and violence (28,29). According to WHO, 

although the total volume of alcohol consumed globally has been stable in the last 

decade (Figure 1-1), there has been an increase in harmful patterns of drinking in 

different countries and regions around the globe (27,30).   Europe in particular ranks as 

the heaviest drinking region in world (30,31). Measured using sales data, WHO 

estimated consumption of pure alcohol among those 15 years and older who drank in 

Europe in 2011 to be 10 litres of pure alcohol per year, nearly  double the world 

average of 6 litres and considerably higher than many  other regions of the world such  

as Africa, Southeast Asia (16,27). This regional average however hides large differences 

between countries in the European region. For example, southern European countries  

such as Cyprus, Greece and Italy and Nordic countries such as Iceland and Sweden have 

relatively low levels of consumption and in most of these countries alcohol per capita 

consumption has fallen since 1980s (32). Whereas, consumption levels in countries 

such as Russia, Ireland and the UK as at 2011 were up to 50% higher than what they 

were two decades ago (27).  
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Figure 1-1 Five year change in recorded alcohol per capita consumption, 2006-2010 
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In terms of the prevalence of harmful drinking, it is estimated that today, 

appƌoǆiŵatelǇ ϭϲ% of the ǁoƌld͛s dƌiŶkiŶg populatioŶ ;appƌoǆiŵately 200 million 

people) drink at harmful and hazardous levels, compared to 11% in 2005 (7). Specific 

areas across the globe where the most rapid rise in harmful consumption patterns have 

been seen are in Asia and Africa, and a number of factors have been suggested as 

contributing to these increases including the availability and accessibility of unlicensed 

locally made alcohol which is very difficult to control(33). Across the rest of the world, 

areas with high numbers of those who engage in heavy drinking include the UK, Russia, 

Ukraine, Ireland, Denmark, and Australia (Figure 1-2). More young people in particular, 

in these countries drink heavily than those in the USA, France, and other 

Mediterranean countries. So, for example, in 2010 28% of UK 15-year-olds 

acknowledged binged drinking in the past 30 days whereas in the USA, the 

corresponding proportion was 17% (34).
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Figure 1-2 Prevalence of heavy episodic drinking among current drinkers (%), 

2010 
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1.3 Trends in drinking behaviour in the UK.  

1.3.1 Data sources 

Currently, alcohol consumption in the UK is monitored by several data sources. In 

addition to sales data, which enables comparison of UK consumption with other 

countries, social surveys which measure drinking patterns in cross-sections of the 

population are also available. Table 1-1 summarizes the drinking measures that can be 

obtained in each data source, alongside the merits and potential limitations of each.   
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 Table 1-1 Summary of available data sources to measure drinking behaviour in the UK 

Data source Background Years of available 

data 

Drinking measures  Estimating units of alcohol 

consumption from self-reported 

drinking habits 

Merits and Limitations 

Opinions and Lifestyle Survey(OPN) 

formerly known as General 

lifestyle Survey (GLF) (35) 

 

 

 

 

National survey 

conducted annually 

since 1971, on a 

sample of 

approximately 20,000 

individuals in UK. 

Alcohol 

information 

available every 

year from 1971 

onwards, except 

for breaks in 1997-

1998 when the 

survey was 

reviewed, and 

1999-2000 when 

the survey was 

redeveloped 

Reports two measures of 

consumption for 

respondents: 

maximum amount drunk on 

any one day in the previous 

seven days before survey 

 

Average weekly 

consumption. 

Up until 2006: a half pint of 

normal-strength beer, lager or 

cider, a single measure of spirits, 

a glass of wine, or a small glass of 

sherry or other fortified wine 

were classified as being 

equivalent to 1 UNIT of alcohol  

from 2006  unit measurement 

was revised due to changes in 

the average pub glass size and 

increasing strength of drinks:  a 

glass of wine,  half pint or small 

can strong beer (adults only) 

were classified as 2 units; while 

the small can normal-strength 

beer or alcopop = 1.5 units 

 

 

Merits:  

Provides information on 

individual drinking patterns. 

Useful to estimate the 

prevalence of various patterns 

of alcohol misuse  

Takes into account home 

produced/smuggled alcohol 

 

Limitations: 

Self-reported measures of 

alcohol consumption are often 

underestimates of the true 

drinking levels of individuals. 

The Health Survey for England 

(HSE)(36) 

National survey 

conducted annually 

since  1991 on UK 

adults and children 

living in private 

Alcohol 

information 

available every 

year from 1991 

onwards 

Reports one measure of 

consumption for 

respondents: 

maximum amount of 

alcohol consumed on 

From 1991 to 2005 same as GHS 

a half pint of normal-strength 

beer, lager or cider, a single 

measure of spirits, a glass of 

wine, or a small glass of sherry or 

Same as GLF 

 

Additional limitation 

 

Contains 20 years less  data as 
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households heaviest drinking day in the 

last week 

other fortified wine, small bottle 

or can alcopops= 1 unit of 

alcohol 

Updated conversion from 2006 

just as GHS. 

compared to GLF 

Does not report weekly 

consumption 

British Beer and Pub Association
 

Based on tax paid 

alcohol  sales  

Information 

available from 

1900 

 Converts volume of beer, cider, 

spirits, wine and alcopops sold in 

UK population to per capita 

(litres per head per year) 

consumption 

Merit: 

Provides information on country 

level consumption 

Limitation: 

Cannot be used to explore 

individual drinking patterns. 

Likely to underestimate country 

level consumption because it 

does not include home 

produced, imported alcohol or 

duty free alcohol. 
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Data from repeated cross-sectional population surveys provide a very valuable 

resource for identifying the type of people who are drinking and for examining 

prevalence and trends of various drinking patterns (e.g.  Harmful drinking, binge 

drinking). However due to intentional or unintentional under-reporting of drinkers or 

low-response rates of survey participants, these surveys substantially underestimate 

consumption levels (37). As such, they are considered unsuitable for estimating the 

total volume of consumption at the country level. Sales data on the other hand, rely on 

data from country-wide sales and taxation which captures most of the alcohol sold and 

imported into country. Although it may not account for smuggled or homemade 

alcohol it is considered more robust, compared to surveys, for estimating the total 

volume of alcohol consumed by the entire population (37).  
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1.3.2 Country-wide consumption based on sales data 

Figure 1-3 summarises the long term trends in alcohol consumption in the UK based on 

sales data from the British Beer and Pub association-BBPA, 2015.  

In the beginning of the 20th century, alcohol consumption in the UK increased for many 

years, from approximately 9 litres for every person aged 15 years and older in 1990 to 

a peak of 11.6 litres in 2004. After this peak in 2004, however, there began a slow 

decline in consumption and the most recent 2012 figure suggests that consumption 

has reduced by 18% since the peak in 2004. Overall, there has been a change in the 

beverage preference in the UK since the early 1990s. In recent years more potent 

alcohol drinks such as spirits and wine have increasingly become common, a trend 

believed to be partly driven by an increase in rates of drinking at home (38). 

 

 

Figure 1-3  Per-capita consumption of pure alcohol in the UK 1990-2012(British Beer 

and Pub Association, 2015) 
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While there are several known factors which may have driven the increase in alcohol 

consumption between the early 19ϵϬ͛s aŶd ϮϬϬϬs (e.g. increased access, affordability 

and availability, a rise in the UKs economy, and more sophisticated alcohol marketing 

(39)), the recent downward trend in consumption is less clear although some attribute 

it to the 2008 UK financial crisis. Despite this recent moderation however, the 

consumption level in the UK is way above the world average of 6 litres and there is still 

a high prevalence of high-risk drinking behaviour in the UK. The general household 

survey provides a summary of high risk drinking patterns in the UK. 

 

1.3.3 Prevalence of at-risk drinking in the UK 

Data obtained from the General household survey, the standard reference point for 

individual drinking patterns, shows that approximately 10 million people in the UK 

drink at levels which can be categorised as at-risk drinking. This includes one in three 

men (34%) and one in five women (26%) who are hazardous drinkers, another 6% of 

men and 2% of women who are harmful drinkers, and a total of 1.6 million men and 

women who already show signs of alcohol dependence(40). Given that people 

knowingly or unknowingly underestimate the amounts they drink in self-reported 

surveys these prevalence figures are probably conservative estimates. 

 

Overall high risk drinking in the UK is more common among younger age groups, but 

gradually there has been an overall downward trend in binge drinking prevalence in 

the 16 to 24 year olds since 2005 (41,42). Across socio-economic groups, high risk 

drinking is more prevalent amongst those in non-manual compared to manual groups, 
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with estimates of current hazardous drinking at 38% in professional groups and  32% in 

manual groups (41).  

 

1.4 Alcohol and health: the scale of the UK problem 

The health effects of alcohol use have been known for many years with some diseases 

being classed as being 100% attributable to alcohol for e.g. alcoholic liver disease, 

alcoholic hepatitis, and others, as partially attributable to alcohol e.g. diabetes, 

oesophageal cancer, injuries. Table 1-2 shows a list of both wholly and partly alcohol 

attributable conditions. Appendix 1 contains some details on how attributable fractions 

are calculated and applied to estimate the scale of alcohol related problems in the UK.  

 

In 2012/2013, alcohol related diseases and injuries accounted for an estimated 1.2 

million NHS hospital admissions, representing 6% of all NHS admissions and a 139% 

increase since 2001 when alcohol attributable admissions were estimated at just over 

400,000(23,43). According to the Office for National Statistics (ONS), alcohol also 

caused 6,490 deaths in the same period(43). 
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Table 1-2 Alcohol attributable diseases and corresponding ICD-10 codes 

 

W
h

o
ll
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n

d
it
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n

s 

Disease/Related health problem ICD-10* 

Alcohol-induced pseudo-Cushing's syndrome 

 

E24.4 

Mental and behavioural disorders due to use of alcohol F10 

Degeneration of nervous system due to alcohol G31.2 

Alcoholic polyneuropathy G62.1 

Alcoholic myopathy G72.1 

Alcoholic cardiomyopathy I42.6 

Alcoholic gastritis K29.2 

Alcoholic liver disease K70 

Chronic pancreatitis (alcohol induced) K86.0 

Ethanol poisoning T51.0 

Methanol poisoning T51.1 

Toxic effect of alcohol, unspecified T51.9 

Accidental poisoning by and exposure to alcohol X45 

P
a

rt
ia

ll
y

 a
tt

ri
b

u
ta

b
le

 c
o

n
d

it
io

n
s 

Malignant neoplasm of lip, oral cavity and pharynx C00-C14 

Malignant neoplasm of oesophagus C15 

Malignant neoplasm of colon C18 

Malignant neoplasm of rectum C20 

Malignant neoplasm of liver and intrahepatic bile ducts C22 

Malignant neoplasm of larynx C32 

Malignant neoplasm of breast C50 

Epilepsy and Status epilepticus G40-G41 

Hypertensive diseases I10-I15 

Cardiac arrhythmias I47-I48 

Heart failure I50-I51 

Haemorrhagic stroke I60-I62,I69.0-I69.2 

Ischaemic stroke                                                                   I63-I66,I69.3-I69.4 

Oesophageal varices I85 

Gastro-oesophageal laceration-haemorrhage syndrome K22.6 

Liver cirrhosis K73, K74 

Acute and chronic pancreatitis K85, K86.1 

Psoriasis L40 excluding L40.5 

Spontaneous abortion O03 
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 Road traffic accidents (Death) § 

 Road traffic accidents (Hospital admission) 

Pedestrian traffic accidents(Death) §§ 

Pedestrian traffic accidents (Hospital admission) 

Water transport accidents V90-V94 

Air/space transport accidents V95-V97 

Fall injuries W00-W19 

Work/machine injuries W24-W31 

Firearm injuries W32-W34 

Drowning W65-W74 

Inhalation of gastric contents/Inhalation and ingestion of food 

causing obstruction of the respiratory tract 

W78-W79 

Fire injuries X00-X09 

Accidental excessive cold X31 

Intentional self-harm/Event of undetermined intent X60-X84, Y10-Y34 

Assault X85-Y09 

Diabetes mellitus E11 

Ischaemic heart disease I20-I25 

Cholelithiasis K80 

*ICD-10 International  Statistical Classification of Disease, a medical classification by 

the World health Organization. 
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Overall, the major contributors to alcohol related morbidity and mortality in the UK are 

liver disease and mental and behavioural disorders. Mental and behavioural disorders 

accounted for two-thirds of all alcohol-specific admissions (198,600) in 2012/13 while 

alcoholic liver disease accounted for 50,510 admissions(43). In terms of mortality, 

alcoholic liver disease accounted for at least 63% (n=4,425) of all alcohol-specific 

deaths based on ONS data(44).  

 

1.4.1 Sex variation in alcohol related ill-health 

In most developed countries like the UK, alcohol problems generally tend to be higher 

among adult men than women and this correlates with evidence that men are more 

likely to engage in risky drinking behaviours (7,45). The 2012 figures show that 66% 

(n=4,232) of all alcohol related deaths and 65% of all alcohol-related admissions 

(~650,000) in England were in men. However, this trend appears to be reversed among 

the younger age groups where in 2012, 55% of alcohol related admissions were in 

females (38). One potential explanation for the trend in younger age-group could be 

differences in informal thresholds of admissions between boys and girls, where by boys 

are more likely to be released to go home whereas girls are more likely to be kept for 

overnight monitoring.  

 

1.4.2 Socio-economic variation in alcohol related ill-health 

Variations in alcohol related harm across socio-economic groups are reflected in 

mortality rates, as people from socio-economic disadvantaged neighbourhoods in UK 

are 2 times more likely to die from any alcohol related condition compared to the least 
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deprived. They are also 3 times more likely to die from specific chronic effects of 

drinking like alcoholic cirrhosis (43,44,46,47). This however, is often referred to as the 

alcohol harm paradox. The paradox comes from the fact that, as described earlier, 

people from lower socio-economic classes are reported to consume less alcohol. In a 

study evaluating potential explanations for the lower alcohol related harm among 

people with higher socio-economic status despite their higher levels of consumption, it 

was suggested that perhaps, differential access to health services in more deprived 

areas, a clustering of protective risk factors in affluent neighbourhoods or a 

disproportionate underestimation of alcohol consumption in lower socio-economic 

groups may account for this paradox(47).  

 

1.4.3 Age variations in alcohol related ill-health 

Absolute mortality and hospitalization rates are highest in older people (38,44), 

however, the younger compared to the old in the UK are disproportionately affected 

by alcohol related harm. Several studies have found that specific diseases such as 

cirrhosis affect younger populations. This trend was initially highlighted in 2001 by the 

Chief Medical OffiĐeƌ͛s ƌepoƌt foƌ EŶglaŶd and also in 2012, and is most likely 

attributable to the high prevalence of heavy episodic/binge drinking in the younger age 

groups, which increases the risk for most chronic diseases (48,49). 

 

1.4.4 Socio-economic costs of alcohol use in the UK. 

In addition to all the health harms mentioned above, a huge socio-economic burden is 

caused by alcohol in the UK. This burden includes both direct and indirect health and 

social costs (27). Direct costs include all costs related to inpatient and out-patient care 
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for alcohol-related illnesses and costs to the justice sector through crime, vehicle 

crashes and violence.  Indirect costs capture premature death, unemployment and 

productivity losses due to absenteeism from work.  

In 2008, it was estimated that alcohol related disorders cost the NHS £2.7 billion for 

hospital admissions, primary care consultations, attendance at Accident and 

Emergency (A&E) services and prescriptions for alcohol treatments (50,51). More 

recent Figures using 2013 data however put these health related costs in England at 

£3.5 billion per annum. In terms of other costs, in England alone, violent accidents and 

drink driving accidents in 2012 cost the justice system over £11 billion (52). Workplace 

losses due to alcohol have also been estimated to cost £6.4 billion through 

absenteeism and lowered productivity (5).Overall, the Cabinet Office and the National 

Social Marketing Centre put the total cost of alcohol related harm in the UK at between 

£21 and £55 billion annually (50,53). This hoǁeǀeƌ, doesŶ͛t iŶĐlude iŶtaŶgiďle Đosts 

that result from the suffering and reduced quality of life borne by the drinkers and 

their families. 
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The studies contained within this thesis focus on two wholly alcohol attributable 

conditions which stand out as having the most significant morbidity and mortality 

impact of alcohol use, namely alcoholic cirrhosis and alcoholic psychosis. Discussed 

below is the existing knowledge of the epidemiology, healthcare burden and potential 

for prevention of these two conditions.  

 

1.5 Alcoholic cirrhosis 

1.5.1 Definition  

Alcoholic cirrhosis is a chronic degenerative disease of the liver in which normal liver 

tissues are replaced with scars (fibrosis) and nodules due to repetitive injury from long-

term heavy drinking (54,55). It is considered the final clinical pathway of alcohol related 

liver injury and evolves from milder/reversible stages of alcoholic liver disease namely: 

steatosis (the accumulation of fat deposits in the liver caused by changes in lipid 

metabolism due to heavy alcohol consumption) and alcoholic hepatitis (the 

inflammation/swelling of the liver due to injury from heavy drinking). Currently, the 

possibility of reversal of alcoholic cirrhosis has been suggested (56), however in most 

cases, the damage to the liver in alcoholic cirrhosis is irreversible and eventually results 

in liver failure, especially in the presence of continuous drinking (54,55). 

 

1.5.2 UK burden of alcoholic cirrhosis  

Over the past 30 years, and as highlighted by several reports by the Chief Medical 

Officer for England, the burden of cirrhosis in the UK has increased. This increase is in 
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stark contrast to the decreasing trend seen in other large neighbouring European 

countries (49,57,58). 

One mortality study conducted in 2006, estimates that cirrhosis mortality rates 

increased by 69% between 1990 and 2001 in the UK (57). In a more recent incidence 

study in 2012, the incidence of cirrhosis in the UK was found to have increased by over 

57% from 24.6 in 1998 to 38.4 per 100,000 person-years in 2009 (59). To put this 

burden in context, the increase in the incidence of cirrhosis in the UK is greater than 

that of the top four most commonly diagnosed cancers in the UK namely breast, lung, 

prostrate and bowel cancers (59). 

In 2012, the Office for National statistics figures showed that approximately 20% of all 

alcohol related liver deaths were due to cirrhosis (1,384 deaths). Whilst these numbers 

were much lower than the death toll of other chronic diseases like cancers and 

respiratory disease, alcoholic cirrhosis particularly kills people at a relatively younger 

age making it more problematic. Approximately 90% of all people who die from 

cirrhosis in the UK are under 70 years old and people as young as 25 years old in the UK 

have been diagnosed with the disease (60). Therefore in terms of years of life lost, liver 

cirrhosis is much more prominent. 

 

1.5.3 Drinking threshold for cirrhosis 

Studies assessing the amount of alcohol which can result in cirrhosis suggest that there 

is a dose-response relationship between alcohol intake and cirrhosis development. 

However, the exact amount of alcohol required to cause cirrhosis remains unknown. In 

most studies, consumption levels of between 24g (4 units) and 80g (~10units) of 

alcohol per day have been reported as the threshold for increasing risk of cirrhosis 

morbidity and mortality(61–66). For example, in a large cohort study of mortality risk 
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among 6,152 Danish subjects, Kamper-jorgensen et al found that compared to the 

general population, men and women drinking more than 5 drinks a day (60g of alcohol) 

had a 27-fold and 35-fold increased mortality from alcoholic cirrhosis (62). In another 

study looking at morbidity risk, men and women who exceeded 40-60grams(5-7 units) 

and 20-40grams(~2-4units) of alcohol daily respectively for over 10 years were found 

to have a higher relative risk of developing cirrhosis than non-drinkers (61).  

Regarding drinking patterns, previous studies have shown that daily drinking is 

associated with a higher risk of cirrhosis than infrequent drinking. Regarding beverage 

type, there is the suggestion that wine is associated with a lower risk of cirrhosis 

compared to spirits and beer, but this association was only true for men as the study 

authors report a lack of statistical power to confirm the same trend in women (67). 

 

1.5.4 Disease progression and survival 

Alcoholic cirrhosis tends to develop slowly, often without symptoms in the early stages 

(compensated cirrhosis), until it progresses rapidly to a decompensated phase which is 

marked by various complications such as ascites (the build-up of fluid in the abdomen), 

portal hypertension (high blood pressure in the portal vein) and oesophageal varices 

(dilation of the veins in the lower oesophagus which often results in oesophageal 

bleeding) (68). It is often at this decompensated phase which is marked by poor 

prognosis that most patients are identified(68–70). For some of these patients, there is 

no recovery from chronic cirrhosis and death follows within a short period of time; for 

example the median survival for those with ascites has been estimated at 6 months 

(71). However, for some other patients, survival may improve if complete abstinence 

from alcohol is achieved. For example Verrill et al found a 7 year survival of 72% for 

patients with cirrhosis who became abstinent after diagnosis compared to 44% in 
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patients who continued to drink. Although given the small size of this study (100 

patients) and that abstinence was measured at only 30 days after diagnosis of alcoholic 

cirrhosis it is possible that this finding was due to chance (72). 

 

Notably, comorbidities play an important role in the prognosis of people with cirrhosis. 

In 2015, one cohort study found that over 40% of deaths in alcoholic liver disease were 

from non-liver related causes and these findings were similar to a much earlier study in 

2003 which found 49% of deaths in people with cirrhosis did not have cirrhosis as the 

underlying cause of death(73,74). Further  data supporting the effect of comorbidity on 

mortality in cirrhosis was recently provided in the review by Jepsen (69). In this review, 

it was reported that cardiovascular diseases (e.g. myocardial infarction, cardiac 

arrhythmia, and cardiomyopathy), epilepsy, metastatic cancer, chronic kidney disease, 

peptic ulcer, venous thromboembolism and lung disease, if present among patients, 

led to an increased mortality. The exact extent to which these individual comorbidities 

are present in patients is still yet to be comprehensively described. This information 

could help not only in the management of those with the disease but also in the early 

identification of those who are at risk or those still at an early stage in the disease 

course. For this reason, a part of this thesis specifically investigates the extent of 

specific alcohol related morbidities that occur in patients prior to cirrhosis diagnosis. 

 

1.5.5 Lack of information on cirrhosis prevention 

In principle, alcoholic cirrhosis is preventable and there is encouraging evidence 

(discussed in a subsequent section) that early identification strategies which can 

identify and help at-risk drinkers to reduce their drinking can protect against alcohol 

related problems like cirrhosis.  Even in those who have already been diagnosed with 
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the disease, there is evidence to show that abstinence from alcohol which may be 

achieved through the use of brief interventions could potentially improve survival (75–

79). For example in one of the earliest studies reporting this potential positive effect of 

abstinence after disease diagnosis, Saunders et al found that 5 year survival in patients 

with compensated cirrhosis more than doubled in patients who could achieve 

abstention from alcohol(75). Improvements in survival were also seen in those with 

decompensated cirrhosis although this was only after abstention had been maintained 

for a whole year after diagnosis (75). 

The rising rates of cirrhosis mortality in the UK therefore raises questions about 

whether there are opportunities, in practice, to deliver preventive interventions to 

those at risk of the disease and to what extent interventions are currently being 

delivered.  

 

1.5.6 Previous research on opportunities to prevent alcoholic cirrhosis 

Two studies have attempted to address the issue of opportunities for intervening in 

people with cirrhosis by describing the clinical activity of patients in the time before 

they were diagnosed with or die from the disease. But they have been small, 

unrepresentative and subject to multiple biases including selection and recall bias.  

In the first study for instance, 94 hospitalised patients diagnosed with cirrhosis 

between 1995 and 2000 were investigated. In addition to reviewing the medical notes 

of patients to identify any previous morbidity, 45 patients were randomly selected and 

asked to recall their contacts with health services during the 5 years pre-diagnosis i.e. 

how often they had been admitted to hospital or been to their GP. The authors 

reported that 33% of patients had been previously admitted to hospital an average of 

three times for an alcohol-related condition and among the 45 who were interviewed, 
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the mean number of previous GP visits during the period under review ranged from 2 - 

13 visits per year(80).  

In the second study which was conducted in Scotland UK, the authors avoided recall 

ďias ďǇ eǆaŵiŶiŶg patieŶts͛ ŵediĐal Ŷotes foƌ eǀideŶĐe of pƌeǀious healthĐaƌe 

utilisation. However, the study population was also small (65 cases) and comprised of 

only people who had died from alcoholic liver disease suggesting that the study 

population is unrepresentative of the wider population of patients with alcoholic 

cirrhosis. The findings of this study however showed that both GP and hospital 

admissions for other alcohol related problems (reported in terms of mean lifetime 

consultation rate) were common (5-Ϯϰ ĐoŶsultatioŶs oǀeƌ the patieŶt͛s life tiŵeͿ pƌioƌ 

to the time patients died from alcoholic liver disease(81).  

Despite the said limitations, these two studies provide the best available evidence of 

healthcare utilisation and morbidities in patients prior to alcoholic cirrhosis diagnosis 

and suggest that there may be opportunities for earlier detection. Therefore in general, 

contemporary understanding of opportunities for preventing cirrhosis remains limited 

and a large study investigating prior hospital admissions and GP visits in a 

comprehensive cohort of patients with alcoholic cirrhosis is therefore clearly required.  
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1.6 Alcoholic psychosis 

1.6.1 Definition 

Alcohol-related psychosis is a severe mental disorder that occurs in people who drink 

heavily (82). It manifests as prominent verbal or visual hallucinations and delusions, 

and is sometimes accompanied with suicidal tendencies and aggression (83,84). 

Though the disease was previously thought to have a favourable prognosis (85,86), a 

recent study found high rates of re-hospitalization among 60% of patients with the 

disease to suggest that the disease course may in fact be less favourable than what has 

been previously reported(84). 

 

1.6.2 Burden of alcoholic psychosis in the UK 

Specific estimates of deaths and hospital admissions for alcoholic psychosis are not 

available, hence looking at the burden of alcohol related mental disorders in general 

provides the best estimate of the disease related morbidity and mortality.  

In the past 10 years in the UK, there has been an increasing healthcare burden of 

alcohol related mental problems, psychosis included (87). As mentioned in section 1.3, 

alcohol related mental problems account for the highest number of alcohol specific 

hospital admissions in England. Using data from Hospital Episodes Statistics, which 

contains details of all admissions at NHS hospitals, it was estimated that there were 

just under 200,000 admissions for alcohol related mental problems in 2012, 

representing more than double the number of admissions that were recorded in 1995-

6.  
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Most of the burden caused by alcoholic psychosis is likely to arise from the high risk of 

suicide and high rates of comorbidity among patients. In terms of suicide, it is 

estimated that there is a 60% increased risk of suicide within the first year of psychosis 

diagnosis(88). In terms of comorbidity, in 2010, Perala et al looked at comorbidities in a 

sample of 39 patients identified with alcoholic psychosis from the Finnish national 

register. They found a high rate of psychiatric comorbidity among patients, whereby 

76% out of 38 patients had other mental disorders such as depression and anxiety. In 

addition, a high rate of alcohol-related comorbidities was also found as 91% of cases 

had previously received hospital treatment for either head injury, fractures, liver 

disease, gastritis, and arrhythmias, compared to 2% in the control population (84). 

Since the study oversampled patients over 80 years in a ratio of 2:1, the very high rate 

of comorbidity identified may not be surprising but might in turn represent an 

overestimate of the true rate of comorbidity in a more age-representative population.  

To date, there appear to be no other studies describing comorbidities in patients with 

alcoholic psychosis in the UK. 

 

1.6.3 Drinking threshold for alcoholic psychosis 

Although it is known that alcoholic psychosis is precipitated by chronic alcoholism, 

there is a lack of contemporary information about the specific amount of alcohol or the 

duration of heavy drinking that can precipitate the disorder. The only study that could 

be found, that provides some information of duration and volume of drinking 

associated with psychosis, dates back to 1998. In this study by George et al, drinking 

history was obtained from 34 patients of Asian descent (30 Indians, 3 Chinese and I 

Malay) who had been diagnosed with alcoholic psychosis.  Based on data from each 

patient, the authors estimated that patients had a mean duration of 14 years of heavy 
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drinking (range 10 years to 25 years) and consumed on average 69.5 units of alcohol 

weekly, prior to the diagnosis of the disease (89). Since this was self-reported and 

soŵetiŵes ďased oŶ a patieŶt͛s faŵilǇ ŵeŵďeƌ ƌeĐall, theƌe is likelǇ to ďe soŵe 

element of information bias due to recall which would mean that the estimated 

average consumption volume may be lower than what it actually is. 

 

1.6.4 Disease progression and survival in alcoholic psychosis 

As early as 1989, Glass et al reviewed the available evidence on the natural history of 

alcoholic psychosis which at the time was referred to as alcoholic hallucinosis. The 

systematic review identified 6 studies conducted between 1952 and 1978 in several 

countries (Switzerland, England, Australia, United States and Denmark). The number of 

patients across studies ranged from 33 to 113 and patients were followed up for 

between 6 to 10 years from the first episode of psychosis, although there were cases 

followed up for one year and some for up to 41 years. All studies defined alcoholic 

hallucinosis based on the presence of a history of heavy drinking and auditory 

hallucinations, which is similar to criteria recommended by the DSM-V today.  

Across all studies, a favourable prognosis was reported with initial episodes of alcoholic 

psychosis lasting for less than 6 months. However a relapsing course of the disease was 

reported among 5% - 30% of patients.  

Soyka et al recently found a high rehospitalisation rate of between 62%-68% among 

patients with alcoholic psychosis suggesting a more chronic disease course. However, 

iŶ “oǇka͛s studǇ the authoƌs failed to ƌepoƌt the ƌeasoŶ ǁhǇ patieŶts were 

rehospitalised making it unclear whether rehospitalisation was for alcoholic psychosis 

relapse or for any other comorbid disease that was present among patients. 
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Generally as alcoholic psychosis correlates with alcoholism, there are a cluster of 

factors which may result in higher negative outcomes among patients (90). For 

example, comorbidity with psychiatric complications such as depression, anxiety may 

result in suicide. In addition, comorbidity with cardiovascular or alcohol related liver 

disease could also worsen prognosis. Some of the other complications reported from 

studies outside the UK that may be comorbid with alcohol-related psychosis include 

liver disease, diabetes mellitus, injury, hypertension, and cerebrovascular disease, all of 

which are associated with significant morbidity(91). 

 

1.6.5 Treatment of alcoholic psychosis 

There are no clear guidelines for the treatment of alcoholic psychosis. A number of 

studies on the disease suggest that abstinence from alcohol could lead to the 

resolution of symptoms however, there have been cases where psychosis was found to 

persist even with no alcohol consumption(85). In terms of specific pharmacotherapy, 

antipsychotic medication is frequently recommended for patients and a combination of 

these medications with abstinence has been shown to have favourable outcomes 

although these have been in uncontrolled case reports (92). 

  

1.6.6 Lack of information on alcoholic psychosis prevention 

Since there are no clear treatments for alcoholic psychosis despite its morbidity 

burden, identification of patients at risk of developing the disease may be the only way 

of reducing disease burden. There is some evidence on preventing alcohol related 

disorders in general which suggest people at risk of alcoholic psychosis may benefit 

from abstinence or a reducing in levels of drinking since  the disease is believed to be 
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100% alcohol-attributable.  Unfortunately, as with cirrhosis and other chronic alcohol 

related diseases, there is little information in the UK on admissions, healthcare use, 

and GP visits during the time before people are diagnosed with alcoholic psychosis, or 

any information on physical comorbidities that could help in the earlier identification of 

people who are at risk of the disease. Contemporary information on these outcomes is 

therefore needed in order to inform and better understand potential opportunities for 

preventing alcoholic psychosis. 
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1.7 Alcohol harm reduction interventions 

There are several interventions that could potentially be used to reduce alcohol related 

harms. Since the early 2000s, the Department of health and other independent experts 

in the UK have published several guidelines on these interventions (5,22,93–95). The 

interventions range from population level approaches that directly or indirectly reduce 

the availability of, and demand for alcohol, to more specialised clinical treatments 

aimed at treating those with severe drinking problems and dependence. Figure 1-4 

below shows the main intervention options currently recommended.  As this thesis is 

focused on understanding if there are opportunities for preventive clinical 

interventions, this section would focus more on brief interventions, its design, 

effectiveness and knowledge gaps. However, before describing the screening and brief 

intervention strategy in detail, population level approaches to reducing alcohol related 

harm are briefly summarised below. 

 

 

 

Figure 1-4 Alcohol treatment and intervention options available in the UK 
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1.7.1 Population level approaches 

1.7.1.1 Pricing measures 

One population level approach to reduce harmful drinking is through alcohol price 

increases. Price increases aim to reduce the affordability and demand of alcohol and 

can be achieved either through increased taxation or by setting a minimum unit price 

(MUP) at which alcohol can be sold. A 10% price increase in alcohol is estimated to 

result in 4.4% decrease in alcohol consumption(96). Furthermore, several modelling 

studies have found that increases in alcohol price reduces the rates of alcohol related 

mortality, road accidents and alcohol dependence (97,98).  Currently in the UK, taxes 

are levied on national and imported alcoholic drinks. MUP however, is still subject of 

an ongoing debate. Current evidence suggests that setting a MUP of £0.45 could save 

2000 lives and over 60,000 hospital admissions over 10years. It could also reduce 

inequalities as harmful drinkers with the lowest incomes are likely to be affected the 

most(99). However the argument against is that such high pricing policy would not only 

affect harmful drinkers but also serve to penalise moderate drinkers(100). Earlier in 

2009, the UK government proposed to introduce a minimum unit price of alcohol of 

£Ϭ.ϱϬ. The goǀeƌŶŵeŶt͛s ĐoŵŵitŵeŶt to this poliĐǇ ǁas hoǁeǀeƌ ƌeĐeŶtlǇ ǁithdƌaǁŶ 

citing the above concern. 

 

1.7.1.2 Advertising restrictions 

Alcohol advertising rules which regulate where and how alcohol is promoted are also 

an important means of reducing alcohol consumption (101). Most of these rules are 

based on epidemiological evidence which show that alcohol advertising influences 
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people͛s attitude to dƌiŶkiŶg (102). Indeed, in a recent study it was found that when 

the alcohol industry increased their expenditure on alcohol advertising there was a 

corresponding increase in alcohol consumption (103). The authors of this study 

however acknowledge that this finding is subject to several biases including failure to 

control for other factors that influence drinking such as parental or peer influence 

(103). However, lessons from tobacco control suggest that a link between seeing more 

advertisements and increased use of a product is plausible. There are currently few 

advertising bans in place in the UK, an example of which is the prohibition of youth 

targeted advertising content. But few unpublished reports have shown that these are 

not well enforced by the advertising standards authority.  

 

1.7.1.3 Others 

Other population level policy areas for which there is reasonable supporting evidence 

includes regulations on drink driving limits, limiting of hours of alcohol sales and 

monitoring of off-license and on-license alcohol outlet densities(94). Although School-

based education programmes are recommended, there is inconclusive evidence as to 

whether such programmes can effectively lead to sustained changes in drinking 

behaviour/attitudes among children and young people(104,105). 
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1.7.2 Screening and brief interventions 

As early as 1980 the WHO highlighted the need for efficient methods to identify and 

treat people with harmful and hazardous levels of alcohol consumption before 

significant harms become pronounced (106,107). There was a call for strategies that 

could be implemented with minimum time and resources and within this context 

͞sĐƌeeŶiŶg aŶd ďƌief iŶteƌǀeŶtioŶs͟ ǁas deǀeloped.  

Screening is the process whereby healthcare staff can identify at-risk drinkers who can 

then be subsequently offered or referred on for counselling sessions, known as brief 

interventions. According to WHO, this strategy is the most cost-effective behavioural 

intervention and fills the gap between efforts at primary prevention (which are not 

established in many countries) and more intensive treatments for people with serious 

alcohol related disorders (108). The rationale behind this strategy and its potential 

effectiveness is that by intervening early when people are beginning to drink at levels 

that put their health at risk, healthcare professionals can influence drinking behaviour 

and reduce the prevalence of problem drinking thereby reducing the associated 

medical and socio-economic problems (109–111). As indicated on the scale (Figure 1-

4), brief interventions are targeted to harmful and hazardous drinkers who form the 

largest group of problem drinkers. For dependent drinkers, brief interventions are 

shown to be ineffective and more specialist treatment services are required. 

 

Screening and brief interventions can be used in a range of healthcare settings 

including primary care, pharmacies, hospital settings and A&E departments. However, 

the most ideal setting is thought to be primary care given its usual role in delivering 

preventive work and also due to the high number of patients who visit their GPs every 
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year(108,112–114). In the UK for example at least 78% of the population visit their GP 

at least once a year.  

 

There are a wide range of healthcare staff that can perform the screening and 

intervening process. They include general practitioners (GPs), practice nurses, health 

visitors, dieticians and more specialist workers such as lifestyle counsellors or alcohol 

health workers(115). A fairly recent systematic review however suggests that 

interventions delivered by non-physicians (physician assistants and nurse practitioners) 

may be less effective than those delivered by physicians(116). 

 

To inform the effective implementation of screening and brief interventions within 

healthcare settings, several guidance and clinical flow pathways have been written to 

help practitioners. The Figure (Figure 1-5) below shows the proposed pathway for the 

delivery of screening and brief interventions in health care settings as described by the 

National Institute for Health and Care Excellence (NICE) (117).  
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Figure 1-5 Pathway for Screening and brief intervention delivery recommended 

by NICE  

 

1.7.2.1 Screening in healthcare settings 

 

NICE recommends that healthcare workers should assess the drinking status of adults 

aged ϭϲ Ǉeaƌs aŶd oǀeƌ. OppoƌtuŶities foƌ this assessŵeŶt iŶĐlude duƌiŶg a patieŶt͛s 

registration with a general practice, subsequent health care visits, during routine 

health ĐheĐks e.g. the ͚NH“ health ĐheĐk͛, hospital adŵissioŶs, aŶd also duƌiŶg 

assessments for other behavioural habits e.g. smoking (117).  
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There are several methods that can be used for this screening, each having varying 

degrees of precision, invasiveness, and acceptability to practitioners and patients. 

Standardized questionnaires such as Alcohol Use Disorders Identification Test 

(AUDIT)(118), Michigan alcohol screening test (MAST) and shorter versions modified to 

suit healthcare settings faced with time constraints e.g.  Fast alcohol screening test 

(FAST) are however considered the most effective; partly due to their high sensitivity in 

detecting harmful drinkers, their cost-effectiveness and ease of administration(117–

121).  

 

Typically what is expected is that practitioners would administer one of the shortened 

validated alcohol screening tools such as the AUDIT-C (122)when patients who are at 

least 16 years old present for health problems or at registration with a new general 

Practice (94,123). If the patient's initial alcohol test is positive, then the full AUDIT 

questionnaire is administered to enable the practitioner ascertain the level of the 

patieŶt͛s at-risk drinking. If the final test score indicates that they are drinking above 

the lower-risk drinking guidelines- so, for example an AUDIT score of 8-15 on the audit 

indicates harmful drinking- practitioners are encouraged to offer brief 

advice/interventions.  For patients identified as showing signs of alcohol dependence 

(AUDIT score >16), it is envisaged that practitioners would consider further referral to 

specialist alcohol treatment services(94). Figure 1-6 shows a sample of the full version 

of the AUDIT including the scoring system. 
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Figure 1-6 The Alcohol Use Disorder Identification Test (AUDIT) full 

version 
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Several studies have tested the sensitivity and specificity of the AUDIT in detecting 

harmful or hazardous drinkers and in most cases the AUDIT has been found to have not 

only a high level of sensitivity (ability to genuinely identify heavy drinkers-90-95%) and 

specificity (ability to exclude false cases-78%), but also to be more sensitive than other 

questionnaires and invasive biomarker tests. The AUDIT has also performed well in 

detecting harmful and hazardous drinkers multi-nationally. For example in the WHO 

collaborative project on the detection of harmful alcohol, the AUDIT had a sensitivity of 

between 95%-100% in detecting harmful or hazardous drinkers across six countries- 

Australia, Bulgaria, Kenya, Mexico, Norway and the United States (118). Specificity was 

also  found to be good, although it  ranged from as low 66% in the Kenyan population 

to 89% in Norway(118). Overall, the AUDIT is now ĐoŶsideƌed the ͞gold-staŶdaƌd͟ for 

detecting harmful and hazardous drinkers within primary care settings. 

 

1.7.2.2 Brief interventions 

The second essential component of this strategy is the delivery of brief interventions. 

Brief interventions are defined as time-limited interactions/conversations between a 

practitioner and patient focused on addressing a harmful behaviour at an early stage 

and promoting behaviour change before significant future harms develop (108,117).  

Originating in the field of smoking cessation, brief interventions rely on motivational 

interviewing and are grounded on theories of behaviour change which identify that 

ĐhaŶge iŶ ďehaǀiouƌ is iŶflueŶĐed ďǇ aŶ iŶteƌaĐtioŶ ďetǁeeŶ aŶ iŶdiǀidual͛s ƌeadiŶess 

and capacity to change(124). Within the context of alcohol misuse, brief interventions 

aim to motivate hazardous or harmful drinkers to reflect on their drinking, increase 

their knowledge about potential risks and reduce their alcohol consumption to safer 
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levels. The essential components of brief intervention can be summarised by the 

aĐƌoŶǇŵ ͞F‘AME“͟ ǁhiĐh ŵeaŶs: Feedback (respectfully giving patient personalised 

information on the risk from their drinking), Responsibility (stating clearly that the 

deĐisioŶ to ĐhaŶge is the patieŶt͛s ƌespoŶsiďilitǇͿ, Advice (providing advice to the 

patient on health and social risks of alcohol use), Menu (offering the patient options for 

behaviour change), Empathy(responding without judgement), and Self-

efficacy;ǁoƌkiŶg to iŶĐƌease the patieŶt͛s ĐoŶfideŶĐe that theǇ ĐaŶ ŵake ĐhaŶges.   

 

Brief interventions may vary in duration and intensity and this is usually dependent on 

the seǀeƌitǇ of the patieŶt͛s alĐohol pƌoďleŵ. Foƌ eǆaŵple, for hazardous drinkers i.e. 

patients who exceed recommended drinking limits but have not yet experienced any 

alcohol related harm, the most basic level of intervention which can consist of two 

simple statements, in which the consulting physician states their concern about the 

patients drinking and explains the consequences of such drinking behaviour in 5-10 

minutes is appropriate. Whereas for harmful drinkers i.e. patients already experiencing 

alcohol related harm such as liver disease or diabetes, extended brief interventions 

generally around 20-30 minutes, over multiple face-to-face sessions may be more 

appropriate(112). 

 

There is also the suggestion that the content of interventions can vary based on the 

stage of change that a person is at. Figure 1-7 represents a developed trans-theoretical 

model explaining the stages of change that may influence the success or failure of 

atteŵpts to ĐhaŶge people͛s ďehaǀiouƌ. Based on this model, patients could be at any 

stage ranging from pre-contemplation (where they do not see a problem with their 

alcohol use and are not considering any change) to recurrence (where they may have 

changed but then have relapsed back to their old drinking behaviour). Acknowledging 
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that there are no clear-cut boundaries between stages, it is still suggested that brief 

interventions should be tailored to the stage an individual appears to be at, and for 

individuals at an early stage of pre-contemplation or contemplation for instance, 

providing simple information and feedback that can raise awareness is likely to be 

more effective.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-7  The trans-theoretical model of change by Prochaska and DiClemente 

 

Despite the variation in intensity and duration, at their core, very brief or intense 

modalities of interventions aim to motivate change and promote awareness of the 

haƌŵful effeĐts of dƌiŶkiŶg. While iŶ the alĐohol liteƌatuƌe, ͞ďƌief adǀiĐe͟ ŵaǇ 

sometimes be used to differentiate more simple interventions from multiple extended 
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sessioŶs of ĐouŶselliŶg, foƌ ĐlaƌitǇ, the teƌŵ ͞alĐohol ďƌief iŶteƌǀeŶtioŶ͟ is used fleǆiďlǇ 

to refer to the entire family of brief interventions in this thesis. 

  

1.7.2.3 Supportive evidence for the effectiveness of brief interventions  

There is more evidence in support for screening and brief interventions than there is 

for any other treatment for alcohol problems(115,125–128). Across over 56 trials and 

at least 13 systematic reviews/meta-analyses conducted internationally and across 

several healthcare settings, the general preponderance suggest that alcohol brief 

interventions can reduce hazardous or harmful alcohol consumption. 

 

1.7.2.4 Brief interventions in primary healthcare  

Weekly alcohol consumption is the most frequently reported outcome in most trials of 

brief interventions. A meta-analysis iŶǀolǀiŶg oǀeƌ ϮϮ ‘CT͛s aŶd ϱϴϬϬ patieŶts found 

that brief interventions reduced the amount of alcohol consumed among men and 

women by 38 grams per week, which approximates to almost a 5 unit reduction, using 

the current UK unit conversion (Mean difference: -38 grams per week, 95% CI: -54 to -

23)(128). This review included efficacy trials i.e. trials carried out in more naturalistic 

conditions of primary care, and is therefore more relevant to real routine practice than 

most other reviews. 

Another more recent systematic review assessing the effectiveness of brief 

interventions delivered in primary care found higher effect sizes. Brief interventions 

reduced alcohol consumption by 49g per week among adolescents and adults in 

primary care(129). Restricting the analysis to only older adults (adults over 65years) 

however showed a lower effect size which was more comparable to that of Kaner et 

al(128).  
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There have been some indications from previous data that women are less likely to 

respond to brief interventions than men. For example, subgroup analyses by sex in the 

review by Kaner et al found huge differences in effect of brief interventions between 

men (mean difference = −ϱϳ g, ϵϱ%CI: −ϴϵ to −Ϯϱ g week) and women (mean 

difference = −ϭϬ g, ϵϱ%CI: −ϰϴ to Ϯϵ g week)(128). The relatively small sample of 

women (n=499) included in this analysis may partly explain the lower effect. Indeed, in 

another systematic review where data on over 1000 women was used, Ballesteros and 

colleagues found no difference in the effect size of brief interventions between men 

and women(130). Two other reviews have also found that brief interventions have 

equal effectiveness in men and women(126,131). 

Overall, the effect size of brief interventions is more understandable in terms of 

number needed to treat (NNT – the number of hazardous of harmful drinkers that 

need to receive intervention for one to reduce drinking to low risk levels). On average, 

it is estimated that for every 8 to 10 people who receive an alcohol brief intervention in 

primary care, one will go on to reduce their alcohol consumption to safe levels. There 

have been arguments that NNT may underestimate the full effectiveness of brief 

intervention since, even if the drinker does not immediately reduce drinking, it may 

͞plaŶt a seed͟ that lateƌ ďeĐoŵes aŶ aĐtiǀe effoƌt to Đut doǁŶ. IƌƌespeĐtiǀe of this 

concern, the NNT for brief alcohol interventions compares favourably with the NNT for 

smoking cessation advice which has been estimated to be about 20(132).  

 

1.7.2.5 Brief interventions in secondary care 

A larger reduction in alcohol consumption has been shown in secondary care patients 

who receive brief interventions. The 2011 Cochrane review by McQueen et al found 

these effects across different periods of follow-up. At follow-up of 6 months, 
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individuals receiving brief interventions reduced their consumption by 69g [Mean 

difference (MD) in consumption -69.43 (95% CI -128.14 to -10.72)] (133). At 9 months, 

a far greater reduction of 182g was found comparing those with brief interventions to 

the control group. [MD -182.88 (95% CI -360.00 to -5.76)] Although studies in primary 

and secondary care are not directly comparable given the difference in settings, these 

higher effects seen in secondary care may be due to the fact that, in some ways, 

hospital settings offer a more conducive environment for brief interventions mainly 

because patients have more time available(133).  

 

1.7.2.6 Other effects of brief interventions 

In both primary and secondary care studies of brief interventions, other outcomes such 

as injuries, healthcare use and mortality have been reported. A trial by Gentilello and 

colleagues found that brief interventions delivered in secondary care led to a 48% 

reduction in rates of injuries at three-year follow up(134). Another trial found that 

there were 0.5 fewer Emergency department visits in people randomly assigned to 

receive brief interventions compared to a control population(135). 

 

1.7.2.7 National recommendation for brief interventions 

There are strong recommendations for the use of screening and brief interventions in 

the UK as reflected in several alcohol policy documents with the Royal College of 

Physicians report in 2001 being one (95). Other relevant documents include the 2004  

͚AlĐohol haƌŵ ƌeduĐtioŶ stƌategǇ͛, the ϮϬϬϴ ͚‘eduĐiŶg AlĐohol Haƌŵ: health seƌǀiĐes iŶ 

EŶglaŶd foƌ alĐohol ŵisuse͛ doĐuŵeŶt aŶd ŵost ƌeĐeŶtlǇ the ϮϬϭϯ ͚Health Fiƌst: aŶ 

evidence-ďased alĐohol stƌategǇ foƌ the UK͛ doĐuŵeŶt (5,93,136).  
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Currently, several national systems of financial incentives which encourage delivery of 

brief interventions in primary care exist, but these are restricted to only specific groups 

of patients and there is still the need for more comprehensive national and local 

responses to improve implementation. For example, the Alcohol direct enhanced 

services guidance introduced in 2008, recommends and rewards practices for the 

screening of newly registered patients (137).  The Quality and Outcomes framework 

has an indicator for alcohol screening, but this only rewards screening activity in 

mental health patients (138).  There is also the NHS health check alcohol screen which 

is paid for as a commissioned service, this however covers only patients who are 

between 40 – 75 years and is expected to be done every 5 years(139). 

 

1.7.3 Acceptability and implementation of screening and brief interventions 

Recommendations for the use of brief interventions is now wide spread. Several 

studies in the UK have found that brief alcohol intervention have high levels of 

acceptability to patients and some care providers but within particular contexts. These 

include the first time a patient registers with a practice, when they are being managed 

for a chronic disease or when alcohol screening and intervention is integrated with 

screening for other lifestyle behaviours(140).  

There are currently no longitudinal studies exploring the implementation of screening 

and brief alcohol interventions in the UK despite the strong recommendations and 

acceptability. However, in 2003, it was reported that GPs in England identified only 

2.1% of patients with alcohol-use disorders(141). A more recent cross sectional study 

which evaluated screening of newly registered patients in primary care using the THIN 

database, found 76% of new patients had been asked about their drinking habit, 
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however it was reported that screening was done using a validated screening tool in 

only 9% of all records(142). 

 

In common with any intervention programme there are bound to be barriers which 

may affect implementation and several barriers to alcohol care in the UK have been 

documented(143–145). Within primary care where there are several competing 

priorities, lack of time is often cited as an important barrier to provide alcohol care. 

There is also the issue of role insecurity whereby some healthcare staff feel 

insufficiently qualified to provide advice on alcohol. Lack of or poor financial 

reimbursement is also often cited as an important disincentive(146). Until recently, 

there have been no reimbursements attached to the provision of brief alcohol 

interventions although delivery of some other similar behavioural interventions like 

smoking cessation is reimbursed. Other barriers that have been used to justify low 

implementation include a lack of organisational support and resources for 

implementation e.g. lack of screening questionnaires and lack of specialist services for 

onward referral; scepticism about the benefits of the brief interventions; and finally, 

perceived potential of provoking negative reactions among patients(115,147,148). 

 

Besides these organisational and attitudinal barriers, there are some other patient 

level factors that may iŶteƌaĐt ǁith pƌaĐtitioŶeƌ͛s attitudes to potentially influence the 

provision of brief intervention. For e.g. data suggests that practitioners are more likely 

to approach men about their drinking than women(145,148,149). Whilst these may be 

an attitudinal factor arising from the fact that heavy drinking is more likely to be 

prevalent among men, it could also be that practitioners attitudes have been shaped 

over time by recognition that fear of stigmatisation may make women less responsive 

to conversations about alcohol use.   
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With respect to age, in an interview of 24 Danish general practitioners Beich et al found 

that most practitioners questioned the rationale for screening young populations as 

they felt this population would outgrow harmful drinking patterns. The implication of 

this was that practitioners were less likely to deliver interventions to younger age 

groups(150). By contrast, Lock et al found age did not independently predict a brief 

intervention in their assessment of 926 patients in England who had been screened 

and offered interventions. The difference in study setting and the fact that intervention 

in the study by Lock et al was delivered by nurses may account for the difference in 

attitude towards age(151).  

 

Clearly, there are a number of complex barriers to the intervening for alcohol use. The 

effectiveness of brief interventions could be strengthened if solutions are found to 

some, if not all of these barriers. Some potential solutions which have been provided 

by on-going research are discussed within the studies conducted in this thesis.  

 

1.7.4 Other interventions for alcohol misuse that can be offered following 

screening 

1.7.4.1 Referral to specialist 

With evidence that brief interventions may not be very effective for people with severe 

alcohol problems, NICE recommends onward referral to specialist treatment centres of 

patients found to be drinking at levels of dependence, patients with obvious alcohol 

related physical complications e.g. liver disease or patients who are unresponsive to 

brief extended advice (117). 
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1.7.4.1.1 Pharmacotherapy 

NICE also recommends prescribing of pharmacological interventions to patients who 

are found to be dependent. There are three pharmacological medications currently 

recommended for use in England, Naltrexone, Acamprosate and Disulfiram.  However, 

prescribing reports suggest that only Acamprosate and Disulfiram are currently 

prescribed and these prescriptions have been for only a minority of NHS users(136). 
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1.8 Summary and Justification of thesis  

Overall, it has been demonstrated that alcohol related problems especially alcoholic 

cirrhosis and mental and behavioural disorders have increased remarkably in the UK.  

Thus far, the preponderance of evidence suggests that alcohol brief interventions are 

acceptable and can be effective in motivating people to reduce their alcohol 

consumption to safer levels where there is less risk of developing alcohol related 

complications. NICE guidelines endorsed by several Royal Colleges, recommend that 

this strategy should be integrated to routine clinical practice. However to date, little is 

known about the extent of implementation of this strategy in medical practice in the 

UK and there have been no longitudinal studies exploring this.  

Additionally, as most of the evidence on brief intervention effectiveness is obtained 

from controlled environments, it is unclear whether there are opportunities in clinical 

practice for practitioners to identify those most at risk of developing alcohol-related 

disease and deliver brief interventions. Information on healthcare utilisation, 

comorbidities and any other clinical characteristics associated with people who later 

develop alcohol disorders may better highlight the opportunities for earlier 

identification and prevention of such disorders, but as described earlier, these are 

generally lacking.  

By investigating prior consulting patterns of individuals with alcoholic cirrhosis and 

psychosis, this thesis will provide the much needed evidence on whether there are 

early signs (e.g. more frequent healthcare use for specific conditions) that identify this 

at-risk group for interventions. By assessing the recording of brief interventions in 

patients prior to when alcohol use disorders are diagnosed, the extent of 
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implementation in clinical practice would also be highlighted to fill an apparent 

knowledge gap.  

1.9 Thesis aims and objectives 

The overall objectives of the thesis are therefore as follows: 

1. To estimate patterns of healthcare utilisation in patients during the period 

before alcoholic cirrhosis is diagnosed in comparison to individuals in the 

general population of similar age and general practice, and assess whether 

there are differences between men and women. 

 

2. To estimate the extent to which alcohol use and alcohol brief interventions 

were documented for individuals prior to the diagnosis of alcoholic cirrhosis in 

comparison to individuals in the general population of similar age and general 

practice, and assess whether there are differences between men and women. 

 

3. To estimate patterns of healthcare utilisation in patients during the period 

before alcoholic psychosis is diagnosed in comparison to individuals in the 

general population of similar age and general practice, and assess whether 

there are differences between men and women. 

 

4. To estimate the extent to which alcohol use and brief alcohol interventions 

were documented for individuals prior to the diagnosis of alcoholic psychosis in 

comparison to individuals in the general population of similar age and general 

practice, and assess whether there are differences between men and women. 
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1.9.1 Outline of thesis chapters 

The subsequent chapters of the thesis describe the management of the thesis data and 

four separate studies that address the thesis objectives. The outline below gives a brief 

description of the content of each chapter: 

Chapter 2 describes the Clinical Practice Research Datalink (CPRD) and Hospital Episode 

Statistics database, the two datasets used for all the studies in the thesis. The methods 

used in identifying the study populations as well as information on how study 

outcomes were defined are provided in Chapter 3. Chapter 4 reports the first study 

which investigates the patterns of primary and secondary care utilisation, alcohol 

misuse screening and alcohol interventions in patients prior to the diagnosis of 

alcoholic cirrhosis, stratified by gender. Following this study, alcohol-attributable 

healthcare attendances in patients with alcoholic cirrhosis are investigated using a 

case-control design, and the results of this study are reported in chapter 5. 

The study presented in Chapter 6 examined prior patterns of healthcare utilisation, 

alcohol misuse screening and alcohol interventions in patients with alcoholic psychosis, 

in a similar way as chapter 4. This is again followed by another case control study 

(Chapter 7) which investigates alcohol-attributable healthcare attendances in patients 

before psychoses diagnosis. In Chapter 8, a summary of the entire thesis is provided 

including a reflection on its strengths, limitations and recommendations for future 

research.
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Chapter 2 

2 Description of study data  

This section describes the datasets used for the studies within this thesis.  

2.1 Introduction to Clinical Practice Research Datalink (CPRD) 

Primary care data for this thesis was obtained from the Clinical practice Research 

Database (CPRD). The CPRD (152) is a primary healthcare database containing 

anonymised medical, prescription, lifestyle and socio-demographic information of 

individual patients from General practitioner practices across the UK (England, Wales, 

Scotland and Northern Ireland)   (153,154). It was set up in 1987, initially as a 

commercial venture by Reuters Health information, but was donated to the 

Department of health in 1994 and is now widely used for epidemiological research 

(155–158). The Medicines and Health ‘eseaƌĐh AgeŶĐǇ ;MH‘AͿ, UK͛s regulator of 

medicines and devices currently manages and administers the CPRD database. In 2012, 

when the data for this thesis were first extracted, CPRD included data of 12million 

patients from 660 UK general practices; 5.5 million of these patients are alive, actively 

registered and can be followed prospectively while the remaining patients have 

historical data but have either died or left the practice. 

General practices in the UK that contribute to the CPRD enter their data into the 

database prospectively using the Vision Software which enables the data to be 

subsequently used for research purposes. Data recording typically occurs during 

patient consultations; however, practices may retrospectively enter a patieŶt͛s 

consultation/events from a period prior to their registration with that practice if it is 

considered significant. The data recorded within the CPRD includes patient 

demographics such as year of birth and gender; some lifestyle characteristics such as 
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smoking behaviour and drinking status; medical diagnoses; prescriptions issued by GPs, 

referrals to specialists, laboratory test results, and correspondences received from 

secondary care e.g. discharge summaries.   

2.1.1 Data Validity 

The MHRA conducts an audit on the raw data entered by each CPRD practice to check 

for completeness, continuity and credibility in specific areas. This audit is usually done 

at both the practice level and patient level.  At the practice level areas such as rates of 

consultations, referrals or the number of prescriptions per patient are checked and 

successful practices are assigned an ͞ up to standard͟ date, defined as the date from 

which their data are considered suitable for inclusion in research based on these audit 

parameters. At the individual level, consistency in patient details such as age, sex and 

registration details are checked and patients found to have internally consistent 

records are labelled within the dataset as ͞aĐĐeptaďle͟ for inclusion in CPRD (159). 

 

2.1.2 Data coding 

Within the database, clinical data are recorded using the Read coding system, a 

hierarchical coding system based on the International Classification of Diseases 

(160,161). During or after a patient consultation at a practice, the GP enters a 

descriptive term for the patients presenting symptoms or diagnosis and chooses the 

most appropriate Read code from a drop down list of possible Codes (159). The use of 

this standard clinical coding system is widespread across General practices in the UK 

and Read codes are currently managed by the UK Terminology Centre. 
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2.1.3 Data format of the CPRD 

At the time of data extraction for the work contained in thesis (2012) the CPRD data 

were organised into 9 separate files. The nine files comprised a clinical data file, a 

consultation data file, a patient data file, a practice data file, an immunisation data file, 

a referral data file, a therapy data file, a test data file and an additional data file. 

Patient records across all files can be linked using a unique patient identifier which is 

composed of an encrypted practice identification number and an encrypted patient 

identification number. Table 2-1 below gives a summarised description of the main files 

that were used in this thesis. 
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Table 2-1 File structure of the data files in CPRD 

 

CPRD File name 

 

Content  

Clinical data file Contains information recorded each time a patient has a clinical 

event and includes Read coded diagnosis or symptom, the 

event date, outcome of consultation e.g. referral, clinical 

specialty providing consultation, and location of consultation 

Consultation data file Contains information recorded each time a patient has a 

consultation, and includes consultation date, the consultation 

type e.g. face-to-face or telephone encounter, location of the 

consultation and the specialty providing the consultation 

Patient data file CoŶtaiŶs peƌsoŶal details of a patieŶt iŶĐludiŶg patieŶt͛s Ǉeaƌ of 

ďiƌth, ƌegistƌatioŶ date ǁith a pƌaĐtiĐe, ͞aĐĐeptaďle͟ status,  aŶd 

if applicable date of transfer out of a practice, transfer out 

reason and date of death. 

Referral data file Contains information recorded each time a patient is referred 

externally for care. 

Therapy data file Contains information on prescriptions issues to a patient and 

includes information such as the prescription date, prescription 

duration, prescription quantity, and the dosage value  

Additional data file Contains data recorded on other aspects of clinical care, for 

example, data on test results, patient weight, smoking status 

and alcohol intake. 

Practice file Contains practice level information such as practice location, 

the pƌaĐtiĐe ͞up to staŶdaƌd͟ date, aŶd the last ĐolleĐtioŶ date 

(the last date of data collection from the practice)  
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2.2 Hospital Episode Statistics (HES) data 

Data on hospital admissions used for this thesis were obtained from the HES database. 

The HES database contains records of all admissions within NHS hospitals in England 

from 1989 onwards (162). It is the largest national admissions database worldwide and 

more than 12 million new records are added to the database each year.  The available 

data within HES includes information on patient demographics such as sex, date of 

birth and region of residence; admission diagnosis coded using the International 

Classification of Diseases 10th revision (ICD 10); as well as administrative details such 

as admission and discharge dates. Each admission record of a patient within HES 

ĐoŶsists of a Ŷuŵďeƌ of ƌeĐoƌds Đalled ͞episodes͟. AŶ episode ƌepƌeseŶts the tiŵe 

period a patient was under the care of a particular consultant during an inpatient 

admission. As a patient may be transferred from one consultant to another during their 

admission, an admission can have more than one episode. Each episode can have up to 

20 diagnoses which comprise one primary diagnosis and up to 19 secondary diagnoses 

and then up to 24 procedures coded using the United Kingdom Tabular List of the 

Classification of Surgical Operations and Procedures (version OPCS4). For the purpose 

of this research, all recorded diagnoses for each admission were assessed regardless of 

whether it was a primary or secondary diagnosis. 

 

2.2.1 Data format 

At the time the studies within this thesis were conducted (2012), HES data were 

structured in 9 files namely a patient data file, a hospitalisation data file, an episodes 

data file, a diagnoses data file, a procedures data, a critical care data file, an 
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augmented care periods data file, a maternity data file, and a source date file. Table 

2-2 summarises the description of the HES files used for this thesis. 
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Table 2-2 File structure of the data file contained in HES 

 

CPRD File name Content  

 

Patient file Contains information on patient demography including year of 

birth, sex and ethnicity  

Hospitalisation data file Contains information recorded each time a patient has a 

hospitalisation and includes the date of admission and 

discharge, the method of admission and for each admission, a 

unique admission identification number. 

Episodes data file Contains episode level information for each admission and in 

addition to admission and discharge dates contains date for 

each episode, and a unique number which identifies the 

admission to which each episode belongs to. 

Diagnoses data file Contains information on all primary and secondary diagnosis a 

patient has had while on admission including the date the 

diagnosis was made, and the episode the diagnosis is attached 

to. As aforementioned, patients may have up to 20 admissions 

per diagnosis. 
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2.3 Data Linkage 

Data in CPRD and HES have been linkable from 1997 onwards. This linkage was done by 

a thiƌd paƌtǇ usiŶg a ĐoŵďiŶatioŶ of a patieŶt͛s seǆ, date of ďiƌth, postĐode aŶd NH“ 

number (163–165). Over 90% of patients had their records matched exactly using their 

NHS number, with the remaining patients linked probabilistically on the basis of the 

other three variables-sexes, data of birth and post-code. Before this data linkage was 

done, participating CPRD practices had to give their consent. At the time the first two 

studies of this thesis were conducted, 365 English practices (50% of all CPRD practices) 

had given consent hence only patients within these practices could therefore be linked. 

At the time of the last two studies, the number of linkable English practices had 

increased to 398. This thesis made use of only data from linked CPRD GP practices in 

order to gain compreheŶsiǀe uŶdeƌstaŶdiŶg of patieŶt͛s use of health care services 

through both primary and secondary care. The linkage was available for the period 

between April 1st 1997 and 31st March 2012 for the version of data used for the first 

two studies, and between April 1st 1997 and 31st April 2014 for the version of data used 

for the latter two studies. 
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2.4 Justification of using CPRD 

The CPRD and linked HES data are widely used valuable data sources for 

epidemiological studies. However like all data sources there are some inherent 

limitations which should be borne in mind. The following section discusses some of the 

advantages and potential imitations of linked CPRD and HES with respect to the studies 

conducted within this thesis.  

2.4.1 Relevant data 

CPRD has information on alcohol consumption status, alcohol brief interventions and 

alcohol related referral recorded prospectively within the dataset. In addition to this 

alcohol information, it also contains information on healthcare utilisation which is 

recorded prospectively and is therefore useful to comprehensively study prior patterns 

of healthcare use of individuals. One thing to note however is that these data 

invariably lack information on non-attenders of GP services which needs to be borne in 

mind when interpreting the results of studies using routinely collected healthcare data. 

2.4.2 Size 

The large size of the CPRD and HES database makes it particularly suitable to study 

relatively rare diseases (166,167) including alcoholic cirrhosis and alcoholic psychosis, 

with sufficient statistical power. In addition to the power, this large size will also give 

more precision to estimates of healthcare utilisation than can be afforded from smaller 

clinical studies.  
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2.4.3 Representativeness 

Although the GP practices contributing data in CPRD are self-selected, CPRD patients 

are broadly representative of the entire UK population in terms of age and sex 

distribution (168,169). This combined with the national coverage of HES, makes it 

plausible to assume that findings using CPRD and HES can be generalised to the UK 

population as a whole. One potential limitation to this generalisability in this thesis 

however is that only data from linked CPRD practices which represent just above 50% 

of all CPRD English practices are used. However, this is unlikely to significantly affect 

representativeness as a recent study has shown that non-linked GP practices are not 

systematically different from linked practices (169). 

2.4.4 Prospectively collected data 

As mentioned previously, the majority of medical conditions and symptoms within the 

CPRD are prospectively entered into the database as part of the general course of 

medical care for each patient. As a large part of this thesis focuses on retrospective 

aŶalǇsis of patieŶt͛s pƌeǀious ŵediĐal eŶĐouŶteƌs ǁith pƌiŵaƌǇ aŶd seĐoŶdaƌǇ Đaƌe, this 

method of data collection is of an added advantage. It provides good insight to the 

medical history of patients, while greatly minimising potential recall bias that would 

have been unavoidable using cross-sectional clinical based studies. 

2.4.5 Data validity 

The MHRA maintains strict standards of the CPRD data. This is done through practice 

level and patient level data checks already described in section 2.1. Additionally, there 

is also the opportunity for the data to be independently validated by third parties, 

although as this comes with a high cost it prohibits the validation of a large number of 

patient data. The third party validation is usually done through a process which 
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involves examining samples of paper records to check for consistency with electronic 

records or by asking GPs of relevant practices to fill out a questionnaire to validate 

particular information of interest within the database.  Using this process, CPRD has 

been extensively validated for a wide range of diagnoses including liver disease and has 

been found to have a high mean positive predictive value of 89% (159). HES however 

cannot be externally validated by researchers because the computerised records are 

completely anonymised. However a recent NHS audit found 91% accuracy in diagnostic 

coding within HES (170). 

2.4.6 Incomplete recording 

As with any routinely available datasets, there is the concern that what is recorded in 

CPRD is not necessarily determined by the needs of research. This means that 

recording could be purely driven by what GPs and other health professionals deem to 

be important to the care of a patient.  This issue is particularly relevant to the 

recording of alcohol information. So for example, practitioners may be unlikely to 

record that alcohol use screening was conducted in a patient unless the patient 

suffered from a condition that could potentially be attributable to alcohol. Likewise, 

there is the likelihood that results indicating heavy drinking may be more likely to be 

recorded as this may affect a patieŶt͛s health. To an extent, in recent years, this 

limitation may have been addressed with the introduction of the Quality and 

Outcomes framework, an incentive contract for all GP practices in the UK. The QOF 

rewards GPs based on how well they provide care for patients and practices receive 

score points based on the completeness of records of certain clinical indicators (138). 

There are indicators which reward the recording of a wide range of diagnosis as well as 

preventive activity including smoking status and smoking cessation activity. However 

for alcohol specifically, although there is a QOF indicator, it is limited to recording of 
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alcohol related activity in specific population groups e.g. patients with mental health 

problems.  The implication of this is that in certain cases, not only will alcohol 

consumption or intervention data be incomplete but there may be a systematic bias as 

to which data are missing. 

2.4.7 Gaps in alcohol consumption data 

In addition to the issue of incomplete recording, as with other routine databases, 

alcohol data in CPRD is self-reported. It is widely believed that people tend to 

underestimate their drinking levels (39,171); therefore it is reasonable to assume that 

these data will consequently represent an extent of inaccurate reporting.  

In addition, there are more than 280 Read codes available to GPs to record alcohol 

related information. These include some non-specific codes which do not specify 

frequency or volume of consumption foƌ eǆaŵple, Đodes foƌ ͞ďeeƌ dƌiŶkeƌ͟, ͞spiƌit 

dƌiŶkeƌ͟ oƌ ͞ǁiŶe dƌiŶkeƌ͟. Such coded data are not sensitive for differentiating 

between levels of drinking (i.e. whether a person is a low risk or high risk drinker) and 

therefore by using these data, there is the increased potential for misclassification of 

patients drinking status.  However, given that most patients in CPRD with an alcohol 

related Read code also have information on absolute volume of consumption in units, 

the effect of this potential coding bias is unlikely to be large.  

2.4.8 Duration of follow up 

Despite the seemingly large size of the CPRD database, people do not contribute data 

over the entire duration of the database. The average observation time for people with 

alcoholic cirrhosis and psychosis in this thesis was 5 years, although few patients had a 

maximum observation period of 15 years.  In practice, this leaves little time being 
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available to assess pre-diagnosis exposures in some patients, although it surpasses 

other data where cross-sectional designs are used. 

2.5 Summary of data strengths and limitations 

Overall despite some limitations, using the HES dataset in combination with the CPRD 

would appear to offer the best source of data to gain a comprehensive and 

generalisable understanding of patient journeys through primary and secondary care 

before the diagnosis of the diseases to be studied in this thesis, without the costs 

involved in primary data collection and its associated potential for recall bias. 

2.6 Ethical approval, anonymity and data management 

Ethical approval for the use of the datasets was obtained from the Independent 

Scientific Advisory Committee (ISAC) for the MHRA database research (approval 

reference numbers 14_194R and 15_073R). 

In April 2012 and subsequently in January 2015, the CPRD and HES data were obtained 

under the University of Nottingham License in anonymised form in the form of flat 

files. I subsequently conducted all data management, cleaning, data extraction and 

analysis using the v12.0 of the Statistical software Stata (StataCorp, Texas). 
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Chapter 3 

3 Building the thesis datasets 

This chapter describes how the study populations were defined for the studies 

conducted in this thesis. The methods used in defining healthcare encounters, alcohol 

related outcomes and potential confounding variables are also described in this 

chapter. 

3.1 Definition of the alcoholic cirrhosis population 

3.1.1 Patient selection 

To conduct the studies on alcoholic cirrhosis, two population datasets needed to be 

built. The first was a population of incident cases of alcoholic cirrhosis diagnosed 

during the period for which linked data were available. At the time of this study, the 

linked data were available for the period between April 1997 and March 2012. The 

second was a population of patients without alcoholic cirrhosis who would serve as a 

control group.  

To create the first population, all CPRD patients eligible for linkage with a recorded 

diagnosis of alcoholic cirrhosis in either primary or secondary care were identified 

using the codes listed in Table 3-1. These codes were adapted and updated from 

previous validated definitions by Ratib et al (172). Though there are other cirrhosis 

codes for which the underlying aetiology is alcohol, only these precise codes were used 

in this study to increase the specificity of alcoholic cirrhosis diagnosis. 
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Table 3-1 Read and ICD-10 codes for Alcoholic cirrhosis 

 

Code Term 

 

Read  

 

J612.00 Alcoholic cirrhosis of liver 

G852300 Oesophageal varices in alcoholic cirrhosis of the liver 

J612000 Alcoholic fibrosis and sclerosis of liver 

ICD-10 

  

K70.3 Alcoholic cirrhosis of liver 

K70.2 Alcoholic fibrosis and sclerosis of liver 

 

 



Chapter 3 

 

88 | P a g e  

 

 

3.1.2 Date of diagnosis 

Each patient with alcoholic cirrhosis was assigned a date of diagnosis defined as the 

date of the first record of any alcoholic cirrhosis code in either primary or secondary 

care as listed in Table 3-1. 

3.1.3 Inclusion and exclusion criteria 

All patients whose diagnosis date occurred before the primary care pƌaĐtiĐe ͚up to 

staŶdaƌd͛ date, 1st April 1997 (date from which CPRD and HES can be linked), or within 

1 year following registration with a general practitioner were excluded.  The purpose of 

exclusion using the 1 year post registration threshold was to ensure that only incident 

rather than prevalent cases were included in the study. As demonstrated by Lewis et al 

(173), since  in CPRD retrospective diagnoses are sometimes entered into patient 

records at the time they newly register with a practice or when the practice first joins 

CPRD, including patients with a diagnosis recorded within 12 months after the date of 

registration is likely to result in a misclassification of prevalent cases as incident.  

Patients whose diagnosis was recorded after the date that the patient transferred out 

of practice, date of death or the date of last data collection for the practice were also 

excluded as in such cases it was no longer possible to ascertain the exact date of 

diagnosis. Further exclusions were patients whose records were deemed 

͞uŶaĐĐeptaďle͟ ďǇ the MH‘A, patients with invalid diagnosis date codes and patients 

who were less than 18 years old at date of diagnosis.  

3.1.4 Selection of control population 

Selecting a control population with similar characteristics to cases is an efficient way of 

ensuring that any differences identified between cases and controls are as a result of 
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the disease status rather than other characteristics.  Moreover it is also the best way to 

control for certain characteristics or confounders (e.g. general practice) that cannot be 

adjusted for in the analysis due to too many strata. Bearing this in mind, age and GP 

practice have been shown to be strong confounders/determinants of healthcare 

utilisation. Therefore the objective here was to select a control population that 

comprised of patients who were of a similar age and from the same GP practice as the 

identified cases. To make optimal use of the large size of the CPRD database, a ratio of 

10 controls to 1 case was chosen. 

 

Controls were identified using linked General practices as was the case for the 

selection of cases. Eligible controls were all adult patients without a diagnosis of 

alcoholic cirrhosis or a diagnosis of any condition for which the differential diagnosis 

could have been alcoholic cirrhosis (i.e. unspecified cirrhosis or oesophageal varices).  

For each case, the 10 controls selected were selected randomly but matched on 

general practice and +/- 5 years the age of the case. The matching process used was 

frequency matching(174) rather than individual matching which ensured that the 

frequency distribution of age and General practices within the control population was 

similar to that of the case population. By employing this matching design i.e. frequency 

matching instead of individual matching, the opportunity to assess for interactions 

between age and the thesis outcomes was retained.  

Each selected control was then assigned a pseudo-diagnosis date, which was a 

randomly generated date between 1 year after the start of the linked dataset (1997) 

and the date the patient left the practice or died.  
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3.2 Defining the alcoholic psychosis study population 

A similar methodology as described above was used in defining the population of 

patients with an incident diagnosis of alcoholic psychosis. However, as there have been 

no previous validations of the codes used in CPRD/HES for alcoholic psychosis, 

additional analyses that evaluated the validity of the codes used in this thesis and the 

identified population were conducted and are described in full detail below. 

3.2.1 Datasets 

Both primary and secondary care data (described in detail in chapter 2) were used to 

identify cases of alcoholic psychosis for the validation. Data used were from all 398 

CPRD GP practices that have consented for linkage to HES at the time the studies on 

alcoholic psychosis were conducted. For this study, the linkage to HES was for the 

period between April 1st 1997 and June 30th 2014.  

3.2.2 Patient selection 

3.2.2.1 Case definition 

Alcoholic psychosis was initially defined in two ways and both definitions were 

assessed with regard to how they altered the study population.  

 

Definition 1: this broad definition selected all possible cases of alcoholic psychosis 

using Read and ICD 10 codes that specified alcoholic psychosis as well as codes for 

alteƌŶatiǀe desĐƌiptioŶs of the disease iŶĐludiŶg ͞alĐoholiĐ paƌaŶoia͟, ͞alĐoholiĐ 

hallucinosis͟ aŶd ͞alĐoholiĐ deŵeŶtia͟. 
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Definition 2: This definition was more restrictive and included only patients identified 

with alcoholic psychosis diagnostic codes that made specific mention of the terms 

͞alcohol͟ and ͞psychosis͟. The full list of codes used for both definitions are provided 

in Table 3-2. 
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Table 3-2 Read and ICD-10 codes for alcoholic psychosis based on the broad 

and restrictive definitions. 

  

Code Broad definition Restrictive definition 

 

Codes and description 

Read codes 

Eu10513 [X]Alcoholic paranoia  

E011000 Korsakov's alcoholic psychosis  

E015.00 Alcoholic paranoia  

Eu10514 [X]Alcoholic psychosis NOS [X]Alcoholic psychosis NOS 

E011100 Korsakov's alcoholic psychosis with 

peripheral neuritis 

 

E01z.00 Alcoholic psychosis NOS Alcoholic psychosis NOS 

Eu10711 [X]Alcoholic dementia NOS  

E01y.00 Other alcoholic psychosis Other alcoholic psychosis 

Eu10511 [X]Alcoholic hallucinosis  

E01..00 Alcoholic psychoses Alcoholic psychoses 

E01yz00 Other alcoholic psychosis NOS Other alcoholic psychosis NOS 

1B1c.00 Alcohol induced hallucinations  

Eu10500 [X]Mental & behaviour dis due to use 

alcohol: psychotic disorder 

 

E011200 Wernicke-Korsakov syndrome  

Eu10611 [X]Korsakov's psychosis, alcohol induced  

ICD10 codes 

F10.5 Mental & behavioural disorder due to use of 

alcohol: psychotic disorder 

Mental & behavioural disorder due to 

use of alcohol: psychotic disorder 

F10.7 Mental & behavioural disorder due use 

alcohol : residual & late-onset psychotic 

disorder 

Mental & behavioural disorder due 

use alcohol : residual & late-onset 

psychotic disorder 

F10.8 Mental & behavioural disorder due to use of 

alcohol: other mental & behavioural 

disorder 

 

F10.9 Mental & behavioural disorder due use 

alcohol: unspecified mental & behavioural 

disorder 
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3.2.3 Date of diagnosis 

For each identified patient, the date of the earliest recorded code for alcoholic 

psychosis in either primary or secondary care was chosen to represent the diagnosis 

date of alcoholic psychosis. 

3.2.4 Inclusion and exclusion criteria 

Similar to the criteria used for the alcoholic cirrhosis population, all patients diagnosed 

ďefoƌe the pƌiŵaƌǇ Đaƌe pƌaĐtiĐe ͚up to staŶdaƌd͛ date, ϭst Apƌil ϭϵϵϳ ;date fƌoŵ ǁhiĐh 

CPRD and HES can be linked), or within 1 year following registration with a general 

practitioner were excluded.  Patients whose diagnosis was recorded after the date that 

the patient transferred out of practice, date of death or the date of last data collection 

for the practice were also excluded. Further exclusions were patients whose records 

ǁeƌe deeŵed ͞uŶaĐĐeptaďle͟ ďǇ the MH‘A, patieŶts ǁith iŶǀalid diagŶosis date Đodes 

and patients who were less than 18 years old at date of diagnosis.  

3.2.5 Control selection 

Again, similar to the control selection process for alcoholic cirrhosis, a total of 10 

controls frequency matched by age (+/- 5years) and GP practice were selected for each 

case. Controls had to be without any record of any psychosis prior to their pseudo-

diagnosis date; this allowed the exclusion of patients with psychosis that may be 

alcohol related but is not recorded as such from the comparison population. 
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3.3 Identifying evidence to substantiate the codes used for selecting the 

alcoholic psychosis population. 

To evaluate the validity of the alcoholic psychosis diagnosis in identified cases several 

steps were taken for cases identified using each definition. 

3.3.1 Patient grouping 

First, cases were divided into three groups based on where their psychosis diagnosis 

was recorded as follows: 

Group A: patients who had a recorded diagnosis in CPRD and no recorded diagnosis in 

HES 

Group B: patients who had a recorded diagnosis in only HES and no diagnosis 

throughout CPRD 

Group C: patients who had a diagnosis in both HES and CPRD. 

3.3.2 Identifying supporting evidence  

For patients in group A, an assessment of their hospital records was conducted to 

identify whether there were any corresponding legitimate codes in the linked hospital 

admission data which could substantiate their diagŶosis. Codes used to assess patieŶt͛s 

hospital records included codes that specifically or non-specifically indicated a mental 

or behavioural disorder. Full code list is available in Appendix 1. 

For patients in group B, all primary care records were assessed in order to identify if 

there was any primary care record broadly relating to the hospital admission for 

psychosis which could substantiate the diagnosis. (Full code list is available in Appendix 

2). 
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For both groups of patients, all therapy records 60 days before and after the diagnosis 

of alcoholic psychosis were assessed to identify prescriptions for anti-psychotic or 

mood stabilising drugs including thiamine, antidepressants, hypnotics and anxiolytics. 

Full code lists used in identifying relevant medications are in Appendix 3. 

For patients in group C, who had a diagnosis of alcoholic psychosis in both CPRD and 

HES, this was considered sufficient to categorise as patients with alcoholic psychosis 

and so no further validation was explored.  
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Figure 3-1 Summary of the process used in identifying evidence to 

substantiate the diagnosis of alcoholic psychosis 
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3.3.3 Results  

The proportion of patients identified using each definition is shown in Table 3-3 and 

Table 3-4. 

A total of 1,731 cases of alcoholic psychosis were identified using the broad definition 

while a subset of 878 patients was identified with the less inclusive definition. 

Compared to the broad group, the less inclusive group were of a slightly older age, but 

had similar observation time and distribution of men and women. In terms of location 

of diagnosis recording, a broadly similar proportion in each group had their diagnosis 

recorded in only primary or only secondary care. 
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Table 3-3 Description of the population of alcoholic psychosis identified using 

two case definitions 

 

  
Definition 1 (broad) 

Definition 2 

(restricted) 

n=1,731 n=878 

Age at diagnosis (years) 
  

Mean (SD) 53.3(17.4) 55(16.2) 

Age group (n, %) 
  

18-44 595(34.4) 245(27.9) 

45-54 334(19.3) 179(20.4) 

55-64 335(19.4) 198(22.5) 

65-74 236(13.6) 141(16.6) 

 ≥ ϳϱ 231(13.3) 115(13.1) 

Observation time (years) 
  

Median(IQR) 5.5(2.6-9.2) 5.2(2.5-9.0) 

Sex (n, %) 
  

Male 1,156(66.8) 607(69.1) 

Female    575(33.2) 271(30.9) 
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Table 3-4 Number of cases identified by each definition, stratified into the 

three patient groups. 

 

 

  
Definition 1 Definition 2 

         n (%)          n (%) 

GROUP A 464(27.0) 263(30.0) 

GROUP B 1,109(64.0) 548(62.4) 

GROUP C  158(9.2) 67(7.6) 

Total number of patients in cohort: 1,731 878 

GROUP A: patients whose diagnosis are recorded in 

only CPRD 

  GROUP B: Patients whose diagnosis are recorded in only 

HES 

  
GROUP C: Patients with a diagnosis recorded in both CPRD and HES 
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3.3.3.1 Supporting evidence - definition 1 

3.3.3.1.1 Group A 

Of the 464 patients with a diagnosis of alcoholic psychosis in CPRD alone, n=399 

(86.0%) had at least one hospital admission broadly relating to psychosis while n=329 

(71%) had a prescription for at least one antipsychotic or general mood stabilising drug. 

Combining these results, a total of 438 patients (94.3%) out of the 464 identified in 

CPRD alone had a hospital admission, an antipsychotic therapy or both to complement 

their diagnosis.  

 

3.3.3.1.2 Group B 

Of the 1,109 patients with a diagnosis in only HES, 800 patients (72.1%) had a primary 

care record broadly relating to psychosis while 658 (59.3%) had prescriptions for 

antipsychotic or other mood stabilising therapy.  Of those with primary care records, 

n=580 had codes that specifically indicated mental health problems while n= 220 had 

at least one generic record around the diagnosis of alcoholic psychosis which was likely 

to be linked to the hospital admission for psychosis.  Examples of such generic codes 

include Đodes foƌ ͞disĐhaƌge suŵŵaƌǇ͟ ͞disĐhaƌged fƌoŵ hospital͟ oƌ ͞seeŶ iŶ hospital 

ĐasualtǇ͟. Combining all results, a total of 943 patients (85.0%) out of the 1,109 

patients identified as having a diagnosis in only secondary care had additional evidence 

in their primary care records to confirm the diagnosis. 

 

3.3.3.1.3 Group C 

By definition, 100% of the 158 patients in this group have supportive evidence. 
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3.3.3.1.4 Summary of validation of cohort identified using definition 

1 

 

In summary, 94.3% of those identified in primary care had supportive evidence in HES, 

while 85% of those identified in secondary care alone had supportive evidence in 

primary care. Combining these results, of all 1,731 patients with a diagnosis of alcoholic 

psychosis identified using the broad definition, 89% had supportive evidence to 

complement their diagnosis (Table 3-5). 
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Table 3-5 Cases of alcoholic psychosis with supporting evidence 

 

 

Alcoholic psychosis diagnosis n 
Numbers(%) with 

supportive evidence 

CPRD only (Group A) 464 438(94.3%) 

HES only (Group B) 1,109 943(85.0%) 

CPRD & HES (Group C) 158 158 (100%) 

TOTAL 1,731 1,539(89%) 
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3.3.3.2 Definition 2 

Results found for definition 2 were similar to that of definition 1. 

3.3.3.2.1 Group A 

Of the 263 patients with a diagnosis in CPRD alone, n=230 (87.4%) had at least one 

hospital admission broadly relating to psychosis while n=187 (71.1%) had a prescription 

for at least one antipsychotic or general mood stabilising drug. Combining these 

results, 95.4% (n=251) of the 263 patients identified in CPRD alone had a hospital 

admission, an antipsychotic therapy or both to complement their diagnosis.  

3.3.3.2.2 Group B 

Of the 548 patients with a diagnosis in only HES, 398(72.6%) patients had a primary 

care record broadly relating to psychosis while 352 (64.2%) had prescriptions for 

antipsychotic or other mood stabilising therapy.  Combining all results, a total of 

486(88.6%)  patients out of the 548 patients identified as having a diagnosis in only 

secondary care using definition 2 had additional evidence in their primary care records 

to confirm the diagnosis. 

3.3.3.2.3 GROUP C 

By definition, 100% of the 68 patients in this group have supportive evidence. 

 

3.3.3.2.4 Summary of validation of cohort identified using definition 

2 

In summary, 95% of those identified in primary care alone using the less inclusive 

definition had supportive evidence of the diagnosis in secondary care, while 88% of 

those identified in secondary care alone had supportive evidence in primary care. 
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Combining these results, of all 879 patients identified with definition 2, 91.5% had 

evidence which could substantiate their diagnosis. 
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Table 3-6 Cases of alcoholic psychosis with definition 2 who have supporting 

evidence 

 

 

Alcoholic psychosis diagnosis n 

Numbers(%) with 

supportive 

evidence 

CPRD only (Group A) 263 251 (95.4%) 

HES only (Group B) 548 486(88.6%) 

CPRD & HES (Group C) 68 68 (100%) 

Total number of patients in cohort 879 805(91.5%) 

 



Chapter 3 

 

106 | P a g e  

 

 

3.3.4 Overall summary 

Comparing the broad and restrictive definitions, there was a substantial difference in 

the number of cases of alcoholic psychosis that were identified. The broad definition 

identified 1,731 individuals while the restrictive identified a subset of 878 patients. The 

basic demographic characteristics of both groups were broadly similar. Additionally, for 

both groups, there were very similar proportions of patients for whom supportive 

evidence was found in the alternate database (89% vs 91.5%).  

In view of the similarities between the two patient populations, I considered it 

therefore reasonable to conclude that the use of a less inclusive definition of alcoholic 

psychosis was less advantageous because it reduced the number of eligible patients 

(reducing available statistical power) without resulting in any noticeable improved case 

specificity. Therefore, the cohort of patients identified using definition 1 (more 

inclusive) is used for the studies on alcoholic psychosis reported in chapters 6 and 7.  It 

is worth noting that it might have been possible to identify more supportive evidence 

of diagnosis from the free text fields in the GP medical records.  However it was not 

possible to do this for this thesis as free text records were not available, nor was there 

funding to purchase them. 
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3.4 Defining study outcomes 

3.4.1 Primary care consultations 

To peƌŵit the desĐƌiptioŶ of patieŶts͛ pƌiŵaƌǇ Đaƌe eŶĐouŶteƌs, all consultation records 

at any time period prior to diagnosis/pseudo-diagnosis date were extracted from the 

clinical file of patients.   

Each consultatioŶ ƌeĐoƌd has a ͞ĐoŶsultatioŶ tǇpe͟ field ǁhiĐh can be used to define 

the location where a consultation took place. Using this information consultations were 

categorized into two groups:  

 

 1) Consultations involving direct contact between the patient and clinician: this 

includes consultations coded to have taken place in a GP surgery either during the day 

oƌ duƌiŶg ͞out-of-houƌs͟ tiŵe peƌiods 

 2) Consultations in which there was only indirect contact e.g. consultations coded to 

have occurred over the telephone. 

 

Consultations included in the study were defined as those in which there was a direct 

contact between a clinician and a patient. This definition used in this thesis is based on 

a pragmatic assumption that indirect encounters do not present practitioners with 

opportunities to intervene or screen for alcohol misuse.  Based on this definition, only 

consultations classified as being direct were retained in the study dataset. 
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3.4.2 Hospital admissions 

All hospital admission dates (and corresponding admission diagnoses) at any time point 

in the HES record for all patients were extracted for the purpose of examining patient 

encounters with secondary care.  Where there were any hospital admissions with 

missing admission dates, these were excluded from the study dataset. Additionally, 

admissions with inconsistent dates e.g. an admission where the discharge dates 

preceded the admission dates or admissions without discharge dates were also 

excluded. 

3.4.3 Alcohol records 

Within CPRD, information on different aspects of alcohol use is available within both 

the additional and clinical files. The additional file contains information on self-

reported units of alcohol consumed per week while Read codes which relate to alcohol 

use, alcohol interventions and also unit consumption are contained within the clinical 

file (See Appendix 5 for codes relating to alcohol use). Information from both files was 

extracted for all individuals within the study population to define alcohol related 

outcomes. Overall, there were four broad types of alcohol data available (Figure 3-2). 
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Figure 3-2 Alcohol use records available in CPRD 

 

 

Patients with records relating to data type 1, 2, or 3 were classified to have had their 

alcohol use recorded and subsequently classified into four groups: never, moderate or 

harmful or hazardous drinkers using a combination of all the extracted alcohol related 

data.  

 Never drinkers: defined as those without a drinking history or those with a 

ƌeĐoƌd of ͞Ŷeǀeƌ dƌiŶkeƌ͟ 

  moderate drinkers: defined as men and women who drank below 21 and 14 

units respectively, or those with a Read code for moderate drinking 

 Hazardous drinkers: defined as men and women drinking between 21-50 units 

and  14-35 units respectively, or those with a relevant read code for hazardous 

drinking 

 Harmful drinkers: defined as men and women drinking above 50 and 35 units 

respectively, or with a relevant read code. 
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Most Read codes indicating heavy drinking were incompletely sensitive to 

distinguishing between harmful and hazardous drinkers. Hence for most of the results 

in this thesis, hazardous and harmful drinkers were grouped together. 

Where a patient had only alcohol records that did not specify consumption frequency 

and volume e.g. beer drinker, wine drinker they were assigned aŶ ͞uŶĐleaƌ͟ alĐohol 

consumption status. Where patients had multiple alcohol related records, the highest 

level of consumption was used to assign an alcohol consumption status. Although this 

categorisation using the highest ever alcohol consumption may result in some 

misclassification bias whereby it would not be possible to distinguish between previous 

or current exposure to alcohol, the status derived from this method, together with any 

other documented information on alcohol problems that patients may have had 

improves the reliability of the classification of whether patients were ever recognized 

to be drinking heavily prior to the diagnosis date (or pseudo-diagnosis date for the 

control population).  

3.4.3.1 Brief alcohol intervention 

Where patients had any medical code for an alcohol related intervention (records 

relating to data type 4) at any point in their medical record, the following categories 

were used 1) brief or extended advice given  2)referral  to alcohol specialist service 3) 

brief advice given with referral. 

3.5 Definition of covariates 

3.5.1 Age  

For the studies in this thesis, age was defined at date of diagnosis for cases and at date 

of pseudo-diagnosis for the control population. It was then categorized into groups as 

necessary for individual studies (as described in the methods section for each study). 
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3.5.2 Smoking status 

To define smoking behaviour of patients, all data on smoking from the additional file in 

CPRD and all medical codes relating to smoking were extracted (see Appendix 5 for a 

code list for smoking). Smoking was categorized into three groups: non-smoker, 

smoker and ex-smoker. For individuals who had more than one smoking related record, 

the most recent smoking behaviour recorded before diagnosis or pseudo-diagnosis 

date was selected.  
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Chapter 4 

4 Healthcare utilisation and recording of alcohol status and interventions 

prior to alcoholic cirrhosis diagnosis 

4.1 Introduction  

This chapter describes the study conducted to examine healthcare utilisation, alcohol 

use assessment and alcohol use interventions in men and women in the UK that 

eventually develop alcoholic cirrhosis, in comparison to a control population. It gives a 

brief background to the study and goes on to briefly describe the methods of the study. 

It then presents the results for healthcare utilisation and alcohol assessment and 

interventions (overall, and for men and women separately). The chapter concludes 

with a discussion of what the results imply and how it fits in with current literature. The 

findings described in this chapter have been published in a peer-review journal and the 

paper is included in Appendix 7. 

4.1.1 Background 

As described in the Chapter 1, mortality and incidence from alcoholic cirrhosis has 

increased in the past 30 years and relatively little attention has been given to 

understand healthcare utilisation patterns of high risk patient groups who develop the 

disease, although this has important implications for  how the disease can be 

prevented using potentially effective and recommended brief interventions. Moreover, 

there is paucity of data on both how often alcohol use is asked about and how often 

brief intervention is performed in this patient group. 

The occurrence of alcoholic cirrhosis is generally believed to require around 10 to 20 

Ǉeaƌs of ͞heaǀǇ͟ dƌiŶkiŶg to ďe estaďlished(62,66,81,175). Identifying opportunities for 
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identification and intervention in this particularly high-risk population is therefore 

important as they represent a group of patients whose disease is entirely attributable 

to alcohol(4)  and where most harm might be avoided through early identification of 

alcohol misuse. The aim of the study was twofold: 

1) To estimate primary and secondary care use among men and women in the UK who 

later develop alcohol related cirrhosis in comparison to the general population. 

2)  To estimate the extent to which alcohol use and alcohol brief interventions were 

documented for men and women with alcoholic cirrhosis in comparison to the general 

population. 

 



Chapter 4 

 

114 | P a g e  

 

 

4.2 Methods 

The study data was obtained from the Clinical Practice Research Datalink (CPRD) and 

Hospital Episodes Statistics (HES) database. Both datasets are described in detail in 

Chapter 2.  

4.2.1  Study population 

The study population comprised of incident cases of alcoholic cirrhosis between 1997 

and 2012 and a control population frequency matched on age and General practice as 

described in Chapter 3. Briefly, all cases of alcoholic cirrhosis were identified using 

previously validated codes for alcoholic cirrhosis. Each patient was assigned a diagnosis 

date which was the date of the first code for alcoholic cirrhosis in either primary or 

secondary care. A total of 10 control patients without any record for which the 

differential diagnosis could have been alcoholic cirrhosis (i.e. unspecified cirrhosis or 

oesophageal varices) were selected for each patient with cirrhosis by frequency 

matching on age (+/- 5 years) and GP practice.  

4.2.2 Observation period 

Patients entered the study on any of the following dates: (i) the start of the linked 

dataset (1st April 1997), (ii) the date a patient registered with a GP practice, or (iii) the 

date when the practice attained an acceptable level of data recording(up to standard 

date), whichever came first. The study ended on the date of diagnosis for cases or 

pseudo-diagnosis date for controls.   
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4.2.3 Study variables 

4.2.3.1 Primary and secondary care usage 

Healthcare use was defined and explored using the method described in Chapter 2. 

Briefly, for each patient, all direct contacts with primary care and admissions to 

secondary care during the study period were identified from CPRD and HES 

respectively. The corresponding date of each contact was extracted and used to assign 

each event to the year in which it occurred counting back from the diagnosis/pseudo-

diagnosis date (that is consultations and hospital admissions were coded as occurring 

iŶ the ϭst, ϮŶd, ϯƌd…ϭϬth Ǉeaƌ ďefoƌe diagŶosis of ĐiƌƌhosisͿ. If a patieŶt had ŵoƌe thaŶ 

one consultation within a day (whether during the day, or during out-of-hours), only 

one consultation for that day was counted. Primary care consultations recorded as 

occurring during the same period as a patient was hospitalized were excluded to avoid 

double counting of opportunities.  

4.2.3.2 Alcohol related outcomes 

Using all alcohol related records available within patient files (described in detail in 

chapter 2), patients who had had a previous alcohol use assessment, and patients with 

a record of an intervention were identified. All other patients who had no screening or 

intervention records were laďelled as ͚Ŷo ƌeĐoƌded data͛. 

4.2.4 Other variables 

Information on sex and age, were extracted fƌoŵ patieŶts͛ CP‘D ƌeĐoƌds as desĐƌiďed 

in section 3.4. Age was categorized into five age bands of 18–44, 45–54, 55–64, 65–74 

aŶd ≥ ϳϱǇeaƌs. 
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4.2.5 Statistical analyses 

Proportions and means were used to describe the study population characteristics and 

differences between cases of alcoholic cirrhosis and the control population were tested 

for using Chi squared tests.  

Rates of healthcare service utilisation were calculated for men and women for the 

entire study period, and for each year (yearly) leading up to diagnosis. Excesses in 

healthcare use in men and women with alcoholic cirrhosis were calculated as the 

absolute difference in rates between cases and the corresponding control population. 

Poisson regression was used to estimate rate ratios between cases and controls with 

95% Confidence Intervals (95% CI). Test for interaction between sex and primary care 

consulting rates was carried out by fitting an interaction term in a Poisson regression 

model and conducting a likelihood ratio test (LRT) at a significance level of p<0.05. A 

similar model was fitted using hospital admission rates. 

To examine alcohol use enquiry and intervention delivery, the proportion of patients 

with both outcomes was examined by age and sex and tested for interactions using 

interaction terms and likelihood ratio tests in logistic regression models. Logistic 

regression was used to calculate the odds (95% CI) of both outcomes in people with 

alcoholic cirrhosis compared to controls for men and women separately.  Age and 

consulting rate were then included in the regression models as potential confounding 

variables (based on theoretical plausibility) to obtain adjusted ORs.  

Where possible, regression models were refitted applying the generalized estimating 

equation (GEE) approach with exchangeable correlation structure to test for 

heterogeneity with GP practices. 

Due to the small number of patients contributing data more than 10 years before 

diagnosis, yearly consultation rates, rate ratios and rate differences were only 

estimated for the 10 year period prior to diagnosis/pseudo-diagnosis. As previously 
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stated all analyses were conducted using the statistical software Stata as already stated 

in Chapter 2. 
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4.3 Results 

A total of 3,670 patients diagnosed with alcoholic cirrhosis between 1997 and 2012 

were initially identified (Figure 4-1). After applying the studǇ͛s eǆĐlusioŶ Đƌiteƌia 

(excluding patients that were less than 18 years of age at diagnosis, patients with a 

histoƌǇ of Điƌƌhosis ͞Not Otheƌǁise “peĐified ;NO“Ϳ͟ oƌ oesophageal ǀaƌiĐes, aŶd those 

diagnosed within a year of their registration) 2,479 cases remained. These were 

frequency matched with 10 controls each, giving a total of 27,279 patients for analysis 

(2,479 cases and 24,790 controls).  
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Figure 4-1 Selection of the patient population 

3,670 acceptable patients diagnosed with 

alcoholic cirrhosis between 1997 and 2012 

in CPRD or HES 

3,106 incident cases 

3,105 > 18 years  and over 

at alcoholic cirrhosis 

diagnosis 

564 patients with prevalent 

disease (i.e. record of 

diagnosis within one year of 

start of observation period) 

 

1 patient <18years at index 

date 

 

 

626 patients with a history of 

cirrhosis NOS OR oesophageal 

varices NOS 

 

 
2,479 patients with 

alcoholic cirrhosis 
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4.3.1 Population characteristics 

Table 4-1 shows the baseline characteristics of the population. The median observation 

period for people with alcoholic cirrhosis was 5.7 years before diagnosis, whilst that of 

the control population was 4.6 years. The average age at diagnosis of cirrhosis for cases 

was 55.6 years and there were more men than women in the case population (67% of 

cases were men). 
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Table 4-1 Basic characteristics of cases of alcoholic cirrhosis and the control 

population 

 

  

Cases                      

  (n= 2,479) 

 

Controls                     

(n = 24,790) 

Age at diagnosis(years)   

Mean(SD) 55.6 (11.7) 55.4 (12.4) 

Age group (n, %)
1 

  

18-44 419(16.9) 5,027(20.3) 

45-54 750(30.3) 6,772 (27.3) 

55-64 753(30.4) 7,222 (29.1) 

65-74 403 (16.3) 4,027 (16.2) 

 ≥ ϳϱ 154(6.2) 1,742 (7.0) 

Observation time(years)
 

  

Median(IQR) 5.7 (3.0 – 9.2) 4.6(2.4 – 7.9) 

 

Sex 
1 

  

Male 1,660(67.0) 12,453 (50.2) 

Female   819 (33.0) 12,337 (49.8) 

1
Chi squared tests p value < 0.001 
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4.3.2 General practice consultations before diagnosis 

Figure 4-2 and table 4-2 show sex-stratified rates of primary care utilisation with rate 

differences and rate ratios comparing patients with alcoholic cirrhosis to the control 

population. 

Compared to the control population, patients with alcoholic cirrhosis visited primary 

care more frequently (overall consultation rate per person year, cases: 9.1, controls: 

5.9; IRR 1.52, (95% CI 1.51 to 1.53)), at an average excess of 3.0 consultations per 

person year. Greater excess consultation rates were found among men with an overall 

average excess of 4 consultations per person year, compared with 2.7 excess 

consultations for women (LRT p value for interaction between sex and consultation 

rate: <0.001). Modest changes in the number of excess consultations were observed 

between 10 and 5 years prior to diagnosis (1.6 to 2.9 for men, 1.1 to 2.1 for women) 

with a more rapid rate of change observed from 4 years to 1 year prior to diagnosis 

(8.5 and 7.7 excess consultations in the year prior to diagnosis for men and women 

respectively).   
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Figure 4-2 Yearly primary care consultation rates per person-year prior to 

alcoholic cirrhosis diagnosis 
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Table 4-2 Overall and yearly primary care consultation rates and rate ratios of cases of alcoholic cirrhosis and controls 

 Overall Males Females 

      Cases Controls Excess      IRR(95% CI)  Cases  Controls  Excess     IRR(95% CI)  Cases Controls   Excess   IRR(95% CI) 

Overall study period         

  9.1 5.9 3.0 1.51(1.50-1.52)     8.8     4.8 4.0 1.80(1.78-1.81) 9.7 7.0 2.7 1.36(1.35-1.38) 

Time to diagnosis         

1 14.8 7.1 7.7 2.09(2.07-2.11) 14.4 5.9 8.5 2.43 (2.39- 2.46) 15.5 8.2 7.3 1.88(1.85-1.92) 

2 11.1 6.8 4.3 1.62(1.60-1.64) 10.9 5.8 5.1 1.89 (1.86-1.92) 11.5 7.9 3.6 1.45(1.42-1.48) 

3 9.6 6.4 3.2 1.51(1.49-1.53) 9.5 5.2 4.3  1.81(1.78-1.85) 9.8 7.4 2.4 1.31(1.27-1.34) 

4 8.4 6.0 2.4 1.39(1.37-1.41) 8.2 4.8 3.4  1.70(1.66-1.74) 8.7 7.1 1.6 1.20(1.17-1.24) 

5 7.8 5.7 2.1 1.36(1.33-1.38) 7.5 4.6 2.9 1.64 (1.60-1.68) 8.2 6.9 1.3 1.20(1.16-1.24) 

6 7.0 5.3 1.7 1.33(1.29-1.36) 6.9 4.2 2.7 1.64 (1.58-1.68) 7.5 6.4 1.1 1.15(1.11-1.20) 

7 6.5 4.9 1.6 1.32(1.29-1.36) 6.1 3.8 2.3 1.61 (1.56-1.66) 7.5 6.1 1.4 1.22(1.18-1.28) 

8 6.0 4.7 1.3 1.27(1.24-1.31) 5.4 3.6 1.8 1.51 (1.45-1.57) 7.1 5.8 1.3 1.21(1.17-1.27) 

9 5.5 4.4 1.1 1.25(1.20-1.29) 4.9 3.4 1.5 1.43 (1.36-1.49) 6.7 5.4 1.3 1.23(1.18-1.30) 

10 5.4 4.3 1.1 1.25(1.21-1.30) 4.9 3.3 1.6 1.52 (1.44-1.59) 6.4 5.4 1.0 1.19(1.12-1.26) 

Likelihood ratio test p value for the interaction between sex and consultation rates, with adjustment for age: <0.0001 
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4.3.3 Hospital admissions before diagnosis 

Figure 4-3 and Table 4-3 show sex-stratified rates of hospital admission with rate 

differences and rate ratios comparing patients with alcoholic cirrhosis to the control 

population. The overall rate of admission was twice as high for patients with alcohol 

cirrhosis than for their controls (admission rate per 10-person years, cases: 5.5, 

controls: 2.2; IRR 2.49, (95% CI 2.42 to 2.54)). The greatest excesses were again found 

amongst men with an average excess of 3.7 hospital admissions per 10-person years 

during the entire study period compared with  2.7 excess admissions for women (LRT p 

value for interaction between sex and admission rate: <0.001). As with primary care 

consultations, for each year before diagnosis a gradual increase in rates of admission 

was seen, with excesses higher in men than women in all years.  



Chapter 4 

 

126 | P a g e  

 

 

Figure 4-3 Yearly hospital admission rates per 10 person-years prior to alcoholic 

cirrhosis diagnosis.  
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Table 4-3 Overall and yearly admission rates (per 10 person years) and rate ratios of cases of alcoholic cirrhosis and controls 

 Overall  Males Females 

 Cases Controls Excess      IRR(95% CI)  Cases Controls  Excess     IRR(95% CI)  Cases Controls   Excess   IRR(95% CI) 

Overall study period         

 5.5 2.2 3.3 2.49(2.42-2.54)     5.8     2.1 3.7 2.82(2.73-2.90) 5.0 2.4 2.6 2.09(2.01-2.19) 

Time to diagnosis         

1 13.1 3.1 10 4.23(4.06-4.41) 13.5 2.9 10.6 4.64(4.40-4.89) 12.2 3.3 8.9 3.73(3.48-3.99) 

2 6.8 2.6 4.2 2.67(2.53-2.83) 7.1 2.4 4.7 2.92(2.72-3.13) 6.2 2.7 3.5 2.32(2.11-2.56) 

3 5.5 2.2 3.3 2.47(2.32-2.64) 6.1 2.1 4 2.89(2.67-3.14) 4.4 2.4 2 1.86(1.65-2.10) 

4 4.7 2.1 2.6 2.27(2.10-2.45) 5.1 1.9 3.2 2.63(2.39-2.89) 3.7 2.2 1.5 1.73(1.50-1.99) 

5 3.5 2.0 1.5 1.71(1.56-1.88) 3.5 1.9 1.6 1.88(1.67-2.11) 3.3 2.2 1.1 1.52(1.29-1.79) 

6 2.7 1.8 0.9 1.47(1.31-1.65) 2.8 1.6 1.2 1.77(1.53-2.04) 2.4 2.0 0.4 1.17(0.95-1.44) 

7 2.6 1.6 1 1.63(1.44-1.86) 2.8 1.2 1.6 2.28(1.95-2.69) 2.1 1.9 0.2 1.09(0.86-1.38) 

8 2.3 1.6 0.7 1.49(1.29-1.73) 2.4 1.3 1.1 1.82(1.50-2.19) 2.3 1.9 0.4 1.26(0.98-1.61) 

9 1.9 1.7 0.2 1.12(0.93-1.34) 1.8 1.6 0.2 1.19(0.94-1.49) 1.9 1.8 0.1 1.08(0.80-1.46) 

10 2.6 1.6 1 1.64(1.36-1.96) 2.3 1.3 1 1.76(1.37-2.24) 3.1 1.8 1.3 1.69(1.29-2.22) 

Likelihood ratio test p value for the interaction between sex and consultation rates, with adjustment for age: <0.0001 
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4.3.4 Alcohol use records 

Alcohol consumption records (including records of being a non-drinker) were available 

for 2,088 (84.2%) cases and 16,752 (67.6%) controls. On average, 52% of cases had 

their first alcohol use record more than 5 years before cirrhosis was diagnosed, 27% 

had theirs between 2 and 5 years before diagnosis, while for 9% it was within the year 

before diagnosis (Table 4-5).  

Substantially more cases (60.0%, n=1,507) than controls (9.5%) had a record of harmful 

or hazardous drinking (Table 4-4). Of the 1,507 cases, 43% had this problem drinking 

record more than 5 years before cirrhosis was diagnosed, 31% had theirs between 2 to 

5 years before diagnosis while 13% were identified as harmful or hazardous drinkers 

only in the year before diagnosis (Table 4-6). On average, the time between the first 

record of hazardous or harmful drinking and the diagnosis of alcoholic cirrhosis for all 

patients combined was 4.2 years (IQR 1.9 to 7.5 years). 

As shown in Table 4-7, compared to the control population, men with alcoholic 

cirrhosis were more likely to have a record of their alcohol use than women (85% 

compared to 82%, p value < 0.001). Women were less likely to have alcohol use records 

with increasing age, but the reverse was true for men (Table 5).  After adjusting for the 

effect of age and consulting rate, the odds of having an alcohol consumption record 

remained higher for men at OR 1.96 (95% CI, 1.7 to 2.3, p value <0.001)] than women 

[OR 1.63 (95% CI, 1.4 to 1.8, p <0.001)] (Table 4-7). 
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Table 4-4 Proportion of patients who had any alcohol use record during the pre-

diagnosis/ pseudo-diagnosis period. 

 

 

 

 

 

 

 

 

 

Variable Cases 

(n, %) 

Controls 

(n, %) 

Patients with records of alcohol use 
1 

Alcohol use status recorded  2,088(84.2 )  16,752( 67.6) 

    Never 48(1.9) 2,347(9.5) 

    Moderate 377(15.2) 11,374(45.9) 

    Hazardous/harmful 1,507( 60.7) 2,344(9.5) 

    Unclear 156( 6.3) 687(2.8) 

No data recorded 391(15.8) 8,038(32.4) 

1
Chi squared tests p value <0.001 
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Table 4-5 Time between earliest record of alcohol use and alcoholic 

cirrhosis diagnosis/pseudo-diagnosis 

     Cases 

n=2,088 (%) 

Control group 

n=16,752 (%) 

Time to diagnosis or pseudo-diagnosis (years) 

=<1year    188     (9.0) 993         (5.9) 

>1-2years 226    (10.8) 2,410     (14.4) 

>2-5years 579    (27.7) 4,903     (29.3) 

>5years 1,095 (52.4) 8,446     (50.4) 
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Table 4-6  Timing between earliest harmful/hazardous record and disease diagnosis 

or pseudo-diagnosis 

 

      Cases 

n=1,507 (%) 

Control group 

n=2,344 (%) 

Time to diagnosis/pseudo-diagnosis 

in years 

 

=<1year   193     (12.8)    226    (9.6) 

>1-2years 189     (12.5)   346     (14.8) 

>2-5years 465     (30.9)   723     (30.8) 

>5years 660     (43.8)  1,049   (44.8) 
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Table 4-7 Proportion of patients with any alcohol use record stratified by sex and age with OR and 95 CIs

 

 

Cases 

n=1,660
 

Controls 

n=12,453 

OR(95% CI) Cases 

n= 819 

Controls 

n=12,337 

OR(95% CI) 

Males                                                                                            Females 

Overall 1,414(85.2) 8,103(65.1) 1.96(1.7-2.3)*
+ 

674(82.3) 8,649(70.1)      1.63(1.4-1.8)*
+ 

Age at diagnosis(years) 

18-44 228(83.2) 1,571(60.7) 3.2(2.3-4.5) 131(90.3) 1,760(72.2) 3.6(2.1-6.3) 

45-54 412(83.7) 2,228(63.8) 2.9(2.3-3.8) 216(83.7) 2,269(69.2) 2.3(1.6-3.2) 

55-64 447(86.8) 2,461(66.3) 3.3(2.6-4.4) 192(80.7) 2,476(70.6) 1.7(1.3-2.4) 

65-74 239(87.6) 1,344(68.9) 3.2(2.2-5.6) 103(79.2) 1,447(69.6) 1.6(1.1-2.6) 

 ≥ ϳϱ 88(83.0) 499(70.1) 2.1(1.2-3.6) 32(66.7) 697(67.7) 0.9(0.5-1.7) 

*OR adjusted for age and consulting rate of patients   

 + Likelihood ratio test p value < 0.001 

 n also includes patients with a record of NOT drinking 
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4.3.5 Alcohol use interventions 

Electronic coded recording of an offer of an intervention was found for 22.8% (n=565) 

of cases (Table 4-8). Out of these n=481 had a harmful drinking record putting the 

intervention rate among those with a harmful drinking record at 31.9% (481/1507). 

Among the control population, the proportion with intervention records was 4.7% 

(n=1,151). Overall, the most commonly documented alcohol related intervention for 

ďoth Đases aŶd ĐoŶtƌols ǁas ͞ďƌief adǀiĐe͟.  

As shown in Table 4-9, alcohol intervention was low among men and women with 

alcoholic cirrhosis (23% vs 22%, p < 0.001). Both sexes were less likely to receive 

interventions with increasing age, but the lowest proportions were found among 

women aged 65 years and above (Table 6). After adjusting for age and differences in 

consulting rate, women with alcoholic cirrhosis (Adjusted OR 5.8, 95% CI (4.8 to 7.0), p 

< 0.001)  were more likely than men (Adjusted OR 4.3, 95% CI (3.7 to 4.9), p <0.001) to 

have an intervention record when compared to the control population(Table 4-9).  
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Table 4-8 Proportion of patients with any record of alcohol brief intervention or 

referral for specialist treatment during the pre-diagnosis/pseudo-diagnosis period 

 

 

 

 

 

 

 

 

 

 

                                                                                         Cases  

(n, %) 

Controls 

 (n,%) 

   

Intervention (n, %)
1   

Recorded offer of an intervention 565(22.8) 1,151(4.7) 

   Brief or extended intervention given 520(20.9) 1,142(4.6) 

   Referral given 28(1.1) 7(<0.1) 

   Brief intervention and referral given 17(0.7) 2(<0.1) 

No data recorded 1,914(77.2) 23,639(95.3) 

1 Chi squared test p value p<0.001   
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Table 4-9 Proportion of patients with any alcohol intervention record stratified by sex and age and OR and 95% CIs 

 

 Cases 

n=1660 

Controls 

n=12,453 

OR(95% CI)  Cases 

n= 819 

Controls 

n=12,337 

OR(95% CI) 

                                                          Males                                                                                       Females 

Overall  385(23.2) 642(5.2) 4.3(3.7-4.9)*
+ 

 180(22.0) 509(4.1) 5.8(4.7-6.9) *
+
 

Age at diagnosis 

   18-44 57(20.8) 86(3.3) 7.6(5.3-11.1)  45(31.0) 84(3.4) 12.6(8.2-19.4) 

   45-54 110(22.4) 170(4.9) 5.6(4.3-7.4)  65(25.2) 144(4.4) 7.3(5.2-10.3) 

   55-64 135(26.2) 239(6.4) 5.2(4.1-6.6)  45(18.9) 147(4.2) 5.3(3.7-7.7) 

   65-74 68(24.1) 114(5.9) 5.3(3.8-7.5)  21(16.15) 91(4.4) 4.2(2.5-7.1) 

   ≥ ϳϱ 15(14.2) 33(4.6) 3.4(1.8-6.5)  4(8.3) 43(4.2) 2.1(0.7-6.1) 

*OR adjusted for age and consulting rate of patients   

 +likelihood ratio test p value < 0.001 
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4.4 Discussion and interpretation 

4.4.1 Main findings 

The findings of this study show that patients with alcoholic cirrhosis had a greater 

number of contacts with both primary and secondary healthcare during the years 

leading up to their diagnosis of alcoholic cirrhosis than the general population.  This 

excess was more pronounced in men than women and was exceptionally high in the 5 

year period before diagnosis to suggest that this may be the window of opportunity to 

identify and treat such patients. The proportion of men with alcoholic cirrhosis who 

had been asked about their alcohol use was greater than that of women. However, by 

contrast, women were more likely to be offered a brief alcohol intervention or referral 

even after controlling for age and consulting rate. These findings suggest that for 

people who go on to develop alcoholic cirrhosis, there are potentially missed 

opportunities for earlier identification and treatment of alcohol misuse, particularly in 

men. It also highlights potential inequalities in favour of women with respect to having 

an offer of an alcohol related intervention. Another inequality identified was with 

respect to age. Although the offer of brief interventions was generally low, those in the 

older age groups were less likely than the younger age groups to have received an offer 

of an intervention prior to the diagnosis of their disease.   
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4.4.2 Strengths and limitations  

 

This is the first longitudinal study to describe primary and secondary healthcare use (a 

proxy for intervention opportunities) among an important group of hazardous/harmful 

drinkers compared with a representative general population control group. The use of 

the linkage between primary and secondary care data has enabled the identification of 

a comprehensive population of patients with alcoholic cirrhosis as it has been 

previously reported that using either primary care or secondary care data alone 

significantly underestimates the number of patients with this condition(172). The 

potential effect of age and general practice on consulting rates has been minimised by 

frequency matching cases to controls on these variables. The differential contribution 

time of patients to the study has been taken account of by calculating rates using the 

person time approach. This methodology provides the assurance that increases in 

consultation or admission rates in the years closer to diagnosis are not as a result of 

more patients contributing data within those years. 

Certain limitations should however be considered in the interpretation of our findings. 

With regard to alcohol use recording/interventions, it is likely that doctors have 

screened patients for alcohol use and/or delivered interventions but have not made a 

specific record of this within the coded data system. Hence the reported proportion of 

patients who were asked about their alcohol use or offered interventions is likely to be 

an underestimate. However, the magnitude of the differences identified between men 

and women and across age groups is unlikely to be explained by this potential bias 

alone, as it seems unlikely that there would be differential recording among cirrhosis 

patients based on sex and age. It was not possible to adjust the study findings for some 

variables (e.g. socioeconomic status, and ethnicity) that may have a confounding effect 

on sex differences in health service utilisation, and this was because these measures 
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were not available within the dataset for the study population at the time the study 

was conducted. Additionally, although steps were taken to account for any clustering 

effects within GP practices in the analysis, there was no information of other factors 

within practices which may affect the extent of intervention delivery or referral e.g. the 

availability of specialist treatment centres in the community where a practice is 

located, practitioners willingness to discuss alcohol use or practitioners views on the 

threshold of drinking which constitutes a problem. Given that it is not possible to know 

the extent to which these unmeasured factors may have biased the study findings and 

that no other observational study has explored such outcomes for patients with 

alcoholic cirrhosis to date, future studies may wish to consider approaches that can 

determine the magnitude of the potential impact of such confounders. 
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4.4.3 Comparison with previous studies 

Only two cross sectional studies have previously reported healthcare use of patients 

with alcohol problems and their findings are broadly consistent with the results 

presented here in that they highlight patients with alcohol problems are often in 

contact with healthcare services(80,81). While the absence of control groups and small 

sample sizes may make the generalizability of these studies difficult, the use of an 

extremely large representative database in this study provides the opportunity for 

more generalizable estimates.  Far less data are available on sex comparisons of 

healthcare utilisation in patients with alcohol problems. Most studies examining sex 

differences in the use of health care services have been on the general population 

(176–180) or in patients with specific symptoms such as pain (181,182).  In line with 

most of these studies (176–180,183), higher absolute rates of consultation was found 

in women compared to men. However, in relative terms, when men and women with 

alcoholic cirrhosis were examined in comparison to general population, the increase in 

health service use associated with the disease was more dramatic in men than women.  

In terms of alcohol use recording and intervention delivery, consistent with the study 

results, a number of studies have reported that the implementation of brief alcohol 

interventions within healthcare settings is generally slow in the UK as well as 

internationally (144,184–186). 

4.4.4 Implications  

The present study suggests that there are several opportunities, particularly in men, for 

the earlier identification and treatment of alcohol misuse.  That a high proportion of 

people had an alcohol use record is encouraging and suggest that GPs in the UK inquire 

about alcohol consumption during healthcare visits. However results on interventions 
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generate some concern. If true, the low rate of intervention identified in this study 

cannot be explained by low access to healthcare services. This finding is also not 

entirely explained by a low drinking problem identification rate, because at least two-

thirds (60.7%) of cases had had at least one problem drinking record four years prior to 

alcoholic cirrhosis diagnosis. The most plausible alternative explanations are that there 

may be a failure to record treatment of alcohol problems in primary care, that 

appropriate treatment services are not consistently available or that treatment of 

alcohol problems might truly be suboptimal.   

As documented in previous studies, the reasons why the delivery of brief alcohol 

interventions may be suboptimal include lack of time, lack of workplace support, poor 

financial reimbursement and feelings of inadequacy by healthcare 

staff(144,145,148,187). In general, educating healthcare professionals on the 

importance of universal screening and early treatment of at risk drinkers may lead to 

an improvement in the current extent of intervention delivery. However, it may be 

important for policymakers to consider integrating screening and brief alcohol 

interventions into a nationwide pay for performance initiative such as the Quality and 

Outcomes framework (QOF) scheme.  QOF, introduced in 2004, provides financial 

incentives for UK general practices that meet certain care/quality criteria.  Introduction 

of the QOF led to an increased ascertainment of smoking behaviour and 

documentation of care provided to smokers by practitioners (36–38). Ascertainment of 

alcohol use is now part of the NHS health checks programme in England but typically, 

this component of the check is not systematically quality assured or paid for separately 

to the health check as a whole (39).  A pilot study carried out between 2008 and 2011 

in 30 General practices in north-ǁest LoŶdoŶ, UK shoǁed that a QOF ͚eǆtƌa͛ sĐheŵe to 

tackle alcohol use in certain patient groups led to an increase in screening for alcohol 

misuse among all patients, and had a spill-over effect even in those not covered by the 
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scheme (40). This evidence not only shows the potential of such a scheme, but also 

favours the suggestion that systematically rolling out a pay for performance initiative 

for alcohol misuse at a national level may be the next important step to improve how 

alcohol misuse is addressed within healthcare settings, and reduce the potential 

inequity in alcohol related care identified in this study. 

 

Another aspect of these results for which there are important implications is the 

finding that women, especially those of younger ages, were more likely than men to 

receive brief alcohol interventions. These findings need further exploration. However, 

if replicated in future, it would imply that strategies to treat alcohol problems on a 

population level may be undermined as men make up a significant proportion of the 

population of people with alcohol use disorders and are more likely to drink alcohol in 

excess of women (188,189).  

 

4.4.5 Conclusions 

The findings of the study show a higher excess of healthcare use in men than women 

prior to alcoholic cirrhosis. While a high proportion of patients were asked about their 

alcohol use during these healthcare visits, few patients had records of interventions 

and men were less likely to receive interventions than women. I acknowledge that 

recording biases may partly explain the low rates of intervention identified in this 

study. However, the identification of high risk patients relies heavily on doctors having 

access to both current and past reĐoƌds of patieŶts͛ alĐohol use; hence recording biases 

in itself represents a key aspect of brief intervention delivery which needs to be 

highlighted if the treatment of alcohol problems is to be improved. Given the potential 

effectiveness of screening and alcohol brief interventions to reduce risky drinking 
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behaviour and the need to reduce alcohol problems at a population level, these 

findings should encourage healthcare professionals to screen for alcohol use and use 

brief interventions more often and policy makers to direct more effort towards 

integrating these interventions into clinical practice. 



Chapter 5 

 

143 | P a g e  

 

Chapter 5 

5 Alcohol attributable morbidities present in patients before the diagnosis 

of alcoholic cirrhosis 

The aim of this study was to investigate the burden of alcohol-attributable morbidities 

in patients before the diagnosis of alcoholic cirrhosis, in order to better understand the 

high consulting trends in these patients identified in the previous chapter and to 

potentially identify conditions or diseases which may allow earlier, more targeted 

interventions. 

5.1 Introduction  

As previously described, alcoholic cirrhosis is believed to take several years of heavy 

drinking to become established. During this time people are likely to present to their 

family doctor/General Practitioner or to hospital emergency departments for 

conditions that are related to alcohol, but not necessarily directly related to cirrhosis. 

This is not dissimilar to the situation where patients persistently present to primary 

care with smoking related symptoms e.g. weight loss and angina-like chest pain several 

years before they are diagnosed with lung cancer (190–192).  Knowledge of such 

symptoms that are associated with the cause of a disease, rather than a disease itself, 

has been used in the past as a proxy for risk stratification of individuals for targeted 

interventions (193,194).  Such stratification could result in improvement in early 

diagnosis rates and reduction in mortality from chronic diseases which are otherwise 

extremely problematic both in terms of prognosis and complications if identified at a 

late stage (195).   

For alcoholic cirrhosis however there is lack of information on the likely burden of 

alcohol related morbidity that may be present in patients before cirrhosis diagnosis. 
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The morbidities believed to be associated with alcohol are many and include some 

malignancies, some cardiovascular diseases, epilepsy, unintentional and self-harm 

injuries (4). However, limited studies have explored the occurrence of these 

morbidities in patients with cirrhosis specifically during the period prior to diagnosis. 

One prior small study of 94 people with alcoholic liver disease was identified which 

reported the occurrence of limited categories of morbidities (injuries, seizures, oral 

malignancy and digestive diseases) as a secondary study outcome(80) but there was no 

comparison population in this study and so the relevance of reported morbidities 

remain unclear.  

Given the impact of alcoholic cirrhosis on life expectancy(172) and the potential 

benefits of preventative interventions, there is a clear need to better understand which 

morbidities may be present in patients before the disease is diagnosed. More so given 

that there is some literature suggesting that fibrosis can be reversed if drinking is 

stopped early enough(56). The aim of this study therefore was to estimate the burden 

of diseases that are reported to be at least partly attributable to alcohol in patients 

during the time leading up to a diagnosis of cirrhosis, in comparison with the general 

population. 

5.2 Methods 

5.2.1 Dataset and study population 

This was a case-control study using primary healthcare data from Clinical Practice 

Research Datalink (CPRD) and linked hospital admissions data from Hospital Episodes 

Statistics (HES) database. A full description of HES and CPRD datasets has been 

provided in Chapter 2.  The study period and population is the same as that used in 

chapter 4.  It includes 2,479 cases of alcoholic cirrhosis and 24,790 controls frequency 
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matched by age and General practice selected between 1997 and 2012 from HES-

linked CPRD practices.  

5.2.2 Identifying partly alcohol-attributable morbidity in primary and secondary 

care  

 The list of conditions considered to be partly attributable to alcohol was based on 

EŶglaŶd͛s ŶatioŶal guide foƌ alĐohol-attributable fractions which has been validated 

against other international sources(87,196).  These were: 

 Mouth and oropharynx cancers (ICD-10: C00–C14) 

 Oesophageal cancer (C15) 

 Colon and rectal cancers (C18–C21) 

 Breast cancer (C50) 

 Diabetes mellitus (E10–E14) 

 Epilepsy (G40, G41) 

 Hypertensive disease (I10–I14) 

 Ischaemic heart disease (I20-I25) 

 Haemorrhagic stroke (I60–I62) 

 Ischaemic stroke (I63) 

 Road traffic accidents (many V codes) 

 Falls (W00–W19) 

 Drowning (W65–W74) 

 Poisonings (X40–X49) 

 Other unintentional injuries (rest of V codes plus some W, X, Y codes) 

 Self-inflicted injuries (X60–X84, Y87.0) 

 Violence (X85–Y09, Y87.1) 

 Intentional injuries (Y35) 
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Read and ICD 10 codes for these conditions were used to identify people with these 

conditions before cirrhosis diagnosis or pseudo-diagnosis date by searching patieŶt͛s 

primary and secondary care records respectively. Where a patient had multiple 

consultations or hospital admissions with a specific diagnostic code, only the earliest 

record was kept for this analysis. Where codes for different diseases were first entered 

on the same date - for example if an individual received a diagnosis code for 

hypertension and was also diagnosed with diabetes on the same date, both records of 

unique diseases were included. Each first diagnosis was grouped into one of four 

exposure periods as follows: within 12 months, between 13 months-2 years, between 

3-5 years and between 6-10 years before diagnosis or pseudo-diagnosis date. For 

clarity of presentation we further grouped all diseases into categories (malignant 

neoplasms, diabetes, diseases of the nervous system, cardiovascular diseases, digestive 

diseases, and injuries) based on ICD10 chapter headings.  

5.2.3 Covariates 

Data on patient sex, age, smoking history and alcohol use were extracted from CPRD as 

described in Chapter 2.  

5.2.3.1 Missing data 

 MissiŶg data oŶ sŵokiŶg oƌ alĐohol use ǁas addƌessed ďǇ iŶĐludiŶg a ͞Ŷo data 

aǀailaďle͟ ĐategoƌǇ so that suĐh patieŶts ǁeƌe Ŷot eǆĐluded fƌoŵ the aŶalǇses. 

5.2.4 Statistical analysis 

Baseline characteristics of cases and controls were described using descriptive statistics 

and compared via chi squared tests or t-test as appropriate. The proportions of 

patients that were ever diagnosed with any alcohol-attributable disease condition and 
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those with one, two or three or more diseases were calculated. Then, the frequency of 

each specific disease and each disease group among cases and controls was also 

calculated using the number of people identified as ever having a diagnosis as the 

numerator and the number of patients with alcoholic cirrhosis or controls as the 

denominator. Logistic regression was used to explore the association between each 

disease group and alcoholic cirrhosis; results are presented as odds ratios (OR) and 95% 

confidence intervals (CI). Further, the potential for effect modification by age and sex 

on this association was assessed via stratified analyses and the fitting of interaction 

terms in the logistic regression model; the significance of models was tested using 

likelihood ratio tests(LRTs), with p<0.05 considered significant. 

To investigate whether the occurrence of morbidities varied at different times before 

cirrhosis diagnosis, disease frequencies and odds ratios were recalculated for the four 

predefined exposure periods before diagnosis. Not all patients were included in these 

analyses. Restriction was applied based on completeness of follow up such that the 

analyses for any time period were limited to those with complete follow up. For 

eǆaŵple, oŶlǇ patieŶts ǁith a ŵiŶiŵuŵ of Ϯ Ǉeaƌs͛ ǁoƌth of pƌe-diagnosis data were 

included in 13 months-2 year time period analyses. Likewise, only individuals with up 

to ϱ Ǉeaƌs aŶd up to ϭϬ Ǉeaƌs͛ ǁoƌth of pƌe diagŶosis data ǁeƌe iŶĐluded iŶ the ϯ-5 year 

and 6-10 year time periods respectively.  

 

Additional analysis was carried out on injuries to take into account the fact that injuries 

are acute, people could have multiple acute injuries over time and therefore analysing 

only the first ever injury may underestimate the association between injuries and 

cirrhosis over time. For this analysis, all injury codes recorded for each patient within 

each predefined time period were assessed in order to identify whether a person had 

had a new injury in each period. A new injury was defined as a read code entered 
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30days (for all injury types except fractures) or 100 days (for fractures) after an initial 

code for the same injury. These time windows were chosen through examining of the 

distribution of medical codes after an initial injury event which showed that codes 

entered into the medical records due to repeat consultations for the same injury event 

levelled off around 30 days for most injures and around 90 days for fractures. Using 

this additional information, frequencies and odds ratios for injuries were then 

recalculated for each pre-defined period. 

All time specific odds ratios were adjusted for age, sex and smoking status. 

All analyses as previously mentioned were conducted using the statistical software 

Stata v12.0 (StataCorp, Texas). 
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5.3 Results 

5.3.1 Population characteristics 

As previously, the study population comprised 2,479 cases and 24,790 controls. The 

mean age at cirrhosis diagnosis was 55.6 years. The median observation time prior to 

diagnosis (or pseudo diagnosis) was higher in cases than controls: 5.7 years (IQR 3.0 - 

9.2 years) and 4.6 years (IQR 2.4 – 7.9 years) respectively. Compared with controls, 

cases of alcoholic cirrhosis were more likely to be men, current smokers and 

harmful/hazardous drinkers (Table 5-1). 
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Table 5-1 Baseline characteristics of the study population.  

 

 Cases 

n=2,479 

Controls 

n=24,790 

P value
1 

Age at diagnosis(years)    

Mean(SD) 55.6 (11.7) 55.4 (12.4)  

Age group (n, %)    

min-44 419(16.9) 5,024(20.3) <0.001 

45-54 750(30.3) 6,772 (27.3)  

55-64 753(30.4) 7,222 (29.1)  

65-74 403(16.3) 4,027 (16.2)  

 ≥ ϳϱ 154(6.2) 1,742 (7.0)  

Observation time(years)
 

   

Median(IQR) 5.7(3.0 – 9.2) 4.6(2.4 – 7.9)  

   Up to 12months 2,479(100.0) 24,790 (100.0)  

   Up to 2years 2,151(86.8) 20,162 (81.3)  

   Up to 5years 1,377(55.6) 11,422(46.1)  

   Up to 10 years   482 (19.4) 3,432(13.8)  

Sex (n, %)   <0.001 

Male 1,660(67.0) 12,453 (50.2)  

Female     819(33.0) 12,337 (49.8)  

    

Smoking status   <0.001 

Non smoker 508(20.5) 9,995(40.3)  

Current smoker 1,175(47.4) 5,080(20.5)  

Ex-smoker 415(16.7) 4,543(18.3)  

Data not available 381(15.4) 5,172(20.9)  

Alcohol use status   <0.001 

Data available  2,088(84.2 ) 16,752( 67.6)  

    Never 48(1.9) 2,347(9.5)  

    moderate 377(15.2) 11,374(45.9)  

    Hazardous/harmful 1,507( 60.7) 2,344(9.5)  

    unclear 156( 6.3) 687(2.8)  

Data unavailable 391(15.8) 8,038(32.4)  
1 

Chi squared test p value    
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5.3.2 Alcohol-attributable healthcare attendances 

Table 5-2 shows the proportions of patients who presented to primary or secondary 

care with at least one partially alcohol-attributable condition during the study period.  

Nearly two thirds (58%) of cases had presented with at least one condition partially 

attributable to alcohol during a preceding primary care or hospital visit, compared to 

29% in the control population (Table 5-2). There was a three-fold risk of patients being 

diagnosed later with alcoholic cirrhosis in patients presenting with any alcohol-

attributable condition. Alcoholic cirrhosis risk was found to increase with increasing 

numbers of alcohol-attributable conditions; from over two fold (OR 2.7, 95% CI 2.5-3.0) 

in those with one condition to 9 fold in those with three or more conditions(OR 9.3, 

95% CI 7.5-11.7). 
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Table 5-2 Proportion of patients with at least one partially alcohol-attributable 

condition at any point during the study, with OR (95% CI) comparing cases to 

controls. 

 

Any  GP or hospital 

diagnosis of partly alcohol 

attributable condition 

    Cases         

(n=2,479) 

    Controls 

    (n=24,790) 
     OR(95% CI) 

Yes  1,443(58.2) 7,201(29.1) 3.3(3.1-3.7) 

1     909(36.7)    5,627(22.7) 2.7(2.5-3.0) 

2     407(16.4)    1,343(5.4) 5.1(4.5-5.8) 

3 or more     127(5.1)    231(0.9) 9.3(7.5-11.7) 

No 1,036(41.8) 17,589(70.9)   
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Table 5-3 shows proportions of patients seen for at least one alcohol attributable 

condition stratified by age and sex. When cirrhosis risks was across age groups, 

stronger associations with cirrhosis were found for younger patients (OR for those <45 

years 6.1, 95% CI [4.9-7.5]) who had presented with an attributable morbidity 

compared to older patients (OR for those >75years 2.5, 95% CI [1.7-3.7]). Comparing 

risks by sex, no substantial difference was observed between men (OR 3.6, 95% CI [3.2-

3.9]) and women (OR 3.2, 95% CI [2.8-3.7]). 
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Table 5-3 Proportion of patients with at least one partially alcohol-attributable 

condition at any point during the study, with OR (95% CI) comparing cases to 

controls, stratified by sex and age. 

 Cases 

N=2,479 

Controls 

N=24,790 

Odds ratios 

(95% CI) 

 

Sex  

   

 

Male 

   

  No  690(41.6) 8,928(71.7) - 

  Yes  970(58.4) 3,525(28.3) 3.6(3.2-3.9) 

Female    

  No  346(42.3) 8,661(70.2) - 

  Yes  473(57.8) 3,676(29.8) 3.2(2.8-3.7) 

    

 

Age groups 

   

18-44    

  No  197(47.0) 4,245(84.4) - 

  Yes  222(52.9) 782(15.6) 6.1(4.9-7.5) 

45-54    

  No  344(45.9) 1,472(21.7) - 

  Yes  406(54.1) 5300(78.3) 4.2(3.6-4.9) 

55-64    

  No  321(42.6) 4,875(67.5) - 

  Yes  432(57.4) 2,347(32.5) 2.8(2.4-3.3) 

65-74    

  No  133(33.0) 2,334(57.9) - 

  Yes  270(67.0) 1,693(42.1) 2.8(2.2-3.5) 

 ≥ ϳϱ    

  No  41(26.6) 835(47.9) - 

  Yes  113(73.4) 907(52.1) 2.5(1.7-3.7) 

LRT for interaction between sex and the likelihood of presenting with an alcohol 

attributable condition: p =0.26 

LRT for interaction between age and the likelihood of presenting with an alcohol 

attributable condition: p < 0.0001 
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Table 5-4 and Figure 5-1 shows age stratified proportions and ORs for each disease 

group. The most common ICD 10 categories among cases were injuries (35.9%), 

cardiovascular diseases (23.2%) and diabetes (12.8) corresponding to adjusted odds 

ratios of 4.0 (95% CI [3.7-4.4]), 1.6 (95% CI [1.5-1.8]) and 2.5 (95%CI [2.2-2.9]) (Figure 

5-1 and Table 5-4). Digestive (6.1%) and nervous system (5.0%) diseases were relatively 

uncommon in absolute terms but had the highest odds ratios when comparing cases to 

controls at 5.4 (95% CI [4.4-6.7]) and 4.4 (95% CI [3.5-5.5]) respectively. We observed a 

marked variation in the magnitude of effect across age groups for most diseases.  The 

odds of cardiovascular, nervous system, digestive diseases and injuries for instance 

generally decreased with increasing age, with the highest odds among those aged less 

than 45 years old. For malignant neoplasms and diabetes, odds were highest for those 

less than 45 years and for those over 75 years compared to the other age groups.   
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Table 5-4        Overall and age stratified proportions and odds ratios for selected comorbidities 

(classified by ICD 10 headings)  for cases and controls 

 

 

 

 Cases 

(n=2,479) 

n(%) 

Controls     

(n=24,790) 

n(%) 

                  OR (95% CI)  

LRT p-

value 

for age 

interacti

on  Unadjusted  Adjusted* 

Malignant 

neoplasms 

62(2.5) 323(1.3) 1.9 (1.5-2.6) 2.4(1.8-3.3) 0.61 

18-44 4(0.9) 13(0.3) 3.7(1.2-11.5) 4.3(1.3-14.3)  

45-54 8(1.1) 47(0.7) 1.5(0.7-3.2) 1.8(0.8-4.0)  

55-64 21(2.8) 112(1.6) 1.8(1.1-2.9) 2.4(1.5-3.9)  

65-74 17(4.2) 102(2.5) 1.7(1.0-2.9) 2.0(1.2-3.5)  

 ≥ 75 12(7.8) 49(2.8) 2.9(1.5-5.6) 3.3(1.6-6.5)  

Diabetes 318 (12.8) 1,303 (5.3) 2.7(2.3-2.9) 2.5(2.2-2.9) 0.02 

18-44 21(5.0) 65(1.3) 4.0(2.4-6.7) 4.0(2.3-6.8)  

45-54 62(8.3) 234(3.5) 2.5(1.9-3.4) 2.3(1.7-3.2)  

55-64 109(14.5) 445(6.2) 2.6(2.1-3.2) 2.4(1.9-3.1)  

65-74 75(18.6) 383(9.5) 2.2(1.7-2.9) 2.0(1.5-2.7)  

 ≥ 75 51(33.1) 176(10.1) 4.4(3.0-6.4) 4.2(2.8-6.3)  

Nervous system 

diseases 

125 (5.0) 264(1.1) 4.9 (3.9-6.1) 4.4(3.5-5.5) 0.0001 

18-44 43(10.3) 53(1.1) 10.7(7.1-16.3) 9.1(5.8-14.3)  

45-54 45(6.0) 72(1.0)  5.9(4.1-8.7) 5.1(3.4-7.7)  

55-64 27(3.6) 82(1.1)  3.2(2.1-5.0) 3.2(2.0-5.0)  

65-74 9(2.2) 33(0.8)  2.8(1.3-5.8) 2.2(1.0-4.7)  

 ≥ 75 1(0.7) 24(1.4)  0.5(0.1-3.4) 0.5(0.1-3.5) 

 

 

 

Cardiovascular 

diseases 

576(23.2) 3,877 (15.6) 1.6 (1.5 -1.8) 1.6(1.5-1.8) 0.0002 

18-44 36(8.6) 151(3.0) 3.0(2.1-4.4) 3.3(2.2-4.9)  

45-54 133(17.7) 605(8.9) 2.2(1.8-2.7) 2.1(1.7-2.6)  

55-64 194(25.8) 1,353(18.7) 1.5(1.3-1.8) 1.4(1.2-1.7)  

65-74 155(38.5) 1,149(28.5) 1.6(1.3-1.9) 1.5(1.2-1.8)  

 ≥ 75 58(37.7) 619(35.5) 1.1(0.8-1.5) 1.1(0.7-1.5) 

 

 

 

Digestive 

diseases 

152 (6.1) 298 (1.2) 5.4 (4.3-6.5) 5.4(4.4-6.7) 

 

<0.0001 

18-44 36(8.6) 27(0.5) 17.4(10.4-28.9) 21.1(12.1-36.7)  

45-54 35(4.7) 62(0.9) 5.3(3.5-8.1) 5.1(3.2-8.1)  

55-64 41(5.4) 101(1.4) 4.1(2.8-5.9) 4.1(2.7-6.0)  

65-74 29(7.2) 76(1.9) 4.0(2.6-6.3) 4.1(2.6-6.5)  

 ≥ 75 11(7.1) 32(1.8) 4.1(2.0-8.3) 3.7(1.7-7.7) 

 

 

 

Injuries 891(35.9) 2,962(11.9) 4.1(3.8-4.5) 4.0(3.7-4.4) 0.008 

18-44 172(41.1) 554(11.0) 5.6(4.5-7.0) 4.9(3.9-6.1)  

45-54 270(36.0) 720(10.6) 4.7(4.0-5.6) 4.3(3.5-5.1)  

55-64 237(31.5) 835(11.6) 3.5(3.0-4.2) 3.5(2.9-4.2)  

65-74 149(36.9) 500(12.4) 4.1(3.3-5.2) 4.3(3.4-5.4)  

 ≥ 75 63(40.9) 353(20.3) 2.7(1.9-3.8) 3.2(2.2-4.6)  

*adjusted for sex and smoking status   
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Figure 5-1 Adjusted odds ratios for each alcohol-attributable disease, stratified by age 
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Table 5-5 shows proportions and odds ratios computed for each condition within each 

of the six ICD categories. Due to small numbers the different injuries assessed were 

simply grouped into intentional or unintentional injuries (intentional injuries also 

included injuries of undetermined intent). 

Assessing proportions within each ICD 10 category (Table 5-5), showed that within each 

category, certain conditions were more strongly associated with subsequent diagnosis 

of alcoholic cirrhosis than others. For example, within the cardiovascular disease 

category, cardiac arrhythmias had the strongest association with alcoholic cirrhosis 

(Adjusted OR 4.2, 95% CI [3.3-5.6]) compared to hypertension (adjusted OR 1.5, 95% CI 

[1.3-1.7]) or cerebrovascular diseases (adjusted OR 1.8, 95% CI [1.4-2.3]). Among 

injuries, intentional injuries and self-harm (Adjusted OR 6.6, 95% CI [5.4-7.9]) were 

more strongly associated with subsequent diagnosis with alcoholic cirrhosis than 

unintentional injuries (OR 3.7, 95% CI [3.4-4.1]). 
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Table 5-5 Proportions and ORs for all morbidities for cases and controls 

 

 

*Unintentional injuries include falls, fractures, asphyxia, road traffic accidents and unintentional poisonings. 

+Intentional injuries include assault, intentional self-harm, intentional poisoning and injuries of undetermined intent  

^eǆĐludes gestatioŶal diaďetes ͚adjustŵeŶt foƌ age, seǆ aŶd sŵokiŶg status 

Conditions Cases 

(n=2479) 

Controls 

(n=24,790) 

                    OR (95% CI) 

    

Unadjusted      Adjusted͛ 

Malignant neoplasms of:     

Larynx 5(0.2) 6(0.02) 8.3(2.5-27.4) 6.8(1.9-23.5) 

Colon and rectum 11(0.4) 82(0.3) 1.3(0.7-2.5) 1.3(0.7-2.5) 

Breast 12(0.48) 212(0.9) 0.6(0.3-1.0) 0.9(0.5-1.6) 

Oesophagus 4(0.2) 12(0.1) 3.3(1.1 -10.4) 3.5(1.1-11.3) 

Lip, oral cavity and pharynx 7(0.3) 18(0.1) 3.9(1.6-9.3) 2.6(1.0-6.4) 

Diabetes^ 318(12.8) 1,303(5.3) 2.6(2.3-3.0) 2.6(2.2-2.9) 

Diseases of the nervous system 

Epilepsy  125(5.0) 264(1.1) 4.9(3.9-6.1) 4.4(3.5-5.5) 

Cardiovascular diseases     

Cardiac arrhythmias  84(3.4) 220(0.9) 3.9(3.0-5.1) 4.2(3.3-5.6) 

Cerebrovascular diseases 96(3.8) 468(1.9) 2.1(1.7-2.6) 1.8(1.4-2.3) 

Hypertensive diseases 359(14.5) 2,605(10.5) 1.4(1.3-1.6) 1.5(1.3-1.7) 

Ischaemic heart disease 160(6.5) 1,161(4.6) 1.4(1.2-1.7) 1.2(0.9-1.4) 

Digestive diseases     

Pancreatitis 83(3.4) 49(0.2) 17.5(12.2-25.0) 15.4(10.6-22.5) 

Cholelithiasis 81(3.3) 271(1.1) 3.1(2.4-3.9) 3.1(2.4-4.1) 

Injuries     

Unintentional injuries* 790 (31.8) 2,753 (11.1) 3.7(3.4-4.1) 3.7(3.4-4.1) 

Intentional injury/self-harm+ 236 (9.5) 319 (1.3) 8.1 (6.8-9.6) 6.6(5.4-7.9) 
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Table 5-6 and Figure 5-2 shows proportions and ORs for assessed conditions at 

different time periods. There were variations in the odds of the various conditions over 

time with some conditions increasing and others decreasing (Table 5-6 and Figure 5-2).  

Digestive diseases and diabetes were more likely to occur around cirrhosis diagnosis 

than at other times; adjusted ORs for digestive diseases were 11.9 (95% CI [8.3-17.2]) 

in the 0-12 month period and 1.7 (95% CI [0.8-4.0]) in the 6-10 year period and the 

adjusted ORs for diabetes were 3.9 (95% CI, [2.9-5.1]) in the 0-12 month period and 1.7 

(95% CI, [1.1-2.6]) in the 6-10 year period.  ORs for cardiovascular diseases did not 

change markedly throughout the entire 10 year window but were slightly higher in the 

6-10 year period than in earlier periods. Epilepsy and intentional injuries had relatively 

high ORs which persisted strongly throughout the entire 10 year period assessed. 
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Table 5-6 The proportion of patients presenting with each examined condition at 

different periods before cirrhosis diagnosis with OR (95% CI) comparing cases to controls. 

 

Time to diagnosis At risk       cases  

n (%) 

At risk controls      

n (%) 

OR (95% CI) 

Unadjusted Adjusted͛ 

Malignant neoplasms     

             0-12months 38 (1.5) 83 (0.3) 4.6(3.1-6.8) 5.1(3.4-7.8) 

            13mths- 2yrs 9(0.4) 61(0.3) 1.4(0.7-2.8) 1.9(0.9-3.9) 

            3-5yrs 11(0.8) 68(0.6) 1.3(0.7-2.5) 1.6(0.8-3.1) 

            6-10yrs - 40(1.2) -  - 

Diabetes     

             0-12months 78 (3.2) 207 (0.8) 3.8(2.9-5.0) 3.9(2.9-5.1) 

            13mths- 2yrs 52 (2.4) 183(0.9) 2.7(1.9-3.7) 2.3(1.7-3.2) 

            3-5yrs 61(4.4) 228(2.0) 2.2(1.7-3.0) 2.1(1.5-2.8) 

            6-10yrs 28(5.9) 109(3.2) 1.9(1.2-2.9) 1.7(1.1-2.6) 

Nervous system diseases     

             0-12months 38(1.5) 39(0.2) 9.9(6.3-15.5) 9.7(6.0-15.7) 

            13mths- 2yrs 13(0.6) 35(0.2) 3.5(1.8-6.6) 2.4(1.2-4.6) 

            3-5yrs 13(0.9) 42(0.4) 2.6(1.4-4.8) 2.4(1.2-4.6) 

            6-10yrs 18(3.7) 22(0.6) 6.0(3.2-11.3) 5.6(2.8-11.0) 

Cardiovascular diseases     

             0-12months 96(3.9) 681(2.8) 1.4(1.1-1.8) 1.4(1.1-1.7) 

            13mths- 2yrs 71(3.3) 559(2.8) 1.2(0.9-1.5) 1.1(0.8-1.4) 

            3-5yrs 125(9.1) 827(7.2) 1.3(1.1-1.5) 1.2(0.9-1.5) 

            6-10yrs 71(14.7) 337(9.8) 1.6(1.2-2.1) 1.4(1.1-1.9) 

Digestive diseases     

             0-12months 68(2.7) 63(0.3) 11.1(7.8-15.7) 11.9(8.3-17.2) 

            13mths- 2yrs 21(0.9) 49(0.2) 4.0(2.4-6.8) 3.3(1.9-5.7) 

            3-5yrs 23(1.7) 67(0.6) 2.9(1.8-4.6) 2.9(1.8-4.9) 

            6-10yrs 8(1.7) 29(0.8) 1.9(0.9-4.3) 1.7(0.8-4.0) 

Unintentional injuries     

             0-12months 198(7.9) 525(2.1) 4.0(3.4-4.8) 3.9(3.2-4.6) 

            13mths- 2yrs 124 (5.8) 418(2.1) 2.9(2.4-3.5) 2.7(2.2-3.3) 

            3-5yrs 148(10.7) 701(6.1) 1.8(1.5-2.2) 1.8(1.5-2.2) 

            6-10yrs 94(19.5) 297(8.7) 2.5(1.9-3.3) 2.6(2.0-3.4) 

Intentional injury/self-harm 

             0-12months 29(1.2) 73(0.3) 4.0(2.6-6.2) 3.0(1.9-4.7) 

            13mths- 2yrs 40(1.9) 53(0.3) 7.2(4.8-10.9) 5.9(3.8-9.0) 

            3-5yrs 50(3.6) 55(0.5) 7.8(5.3-11.5) 6.3(4.2-9.6) 

            6-10yrs 32(6.6) 32(0.9) 7.6(4.6-12.5) 6.8(3.9-11.7) 

     

Numbers at risk within each analyses time period 

0-12months 2,479 (100.0) 24,790 (100.0) 

13months-2years 2,151 (86.8) 20,162 (81.3) 

3-5years 1,377(55.6) 11,422(46.1) 

6-10years 482 (19.4) 3,432(13.8) 

͚ Adjustment for age, sex and smoking status   - number within cell <5 
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Figure 5-2 Adjusted Odds ratios for each alcohol-attributable morbidity, stratified by time to diagnosis 
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5.4 Discussion and Interpretation 

5.4.1 Main findings 

This study has shown that, compared with patients in the general population, those 

patients who acquire a diagnosis of alcoholic cirrhosis present more frequently with 

other conditions reported to be attributable to alcohol, specifically injuries (intentional 

and unintentional), cardiovascular diseases, diabetes, digestive diseases and epileptic 

seizures, and that this excess disease burden is present as far back as 10 years before 

the diagnosis of alcoholic cirrhosis. These findings imply for the first time that it could 

be possible to identify people who are at risk of alcoholic cirrhosis through health care 

attendances in either primary or secondary care for other conditions partially 

attributable to alcohol. 

The conditions with the highest frequency of consultation in cases were injuries 

(unintentional), cardiovascular diseases (hypertension in particular), and diabetes. 

However, these did not appear to be particularly specific to alcoholic cirrhosis as they 

were also reasonably prevalent among the control population. Digestive diseases, 

intentional injuries and epilepsy which were relatively uncommon among cases, 

appeared to be more strongly associated with alcoholic cirrhosis. It could therefore be 

argued that while targeting individuals with any alcohol-attributable disease may be 

beneficial, focussing on those who present with any of these three conditions 

(digestive diseases, intentional injuries and epilepsy) may be a more sensitive way of 

identifying people who will be more likely to develop alcoholic cirrhosis of the liver 

later on. Finally, the magnitude of risks for all morbidities varied by age, and risks were 

typically highest among those under 45 years of age.  
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5.4.2 Study strengths and limitations 

Most of the strengths of this study lie with the data and methodological techniques 

and, as discussed already in the previous chapter, these include the large number of 

patients, the population-based design, the representativeness of the CPRD and HES 

data and the age and GP practice matched comparator group.  

In addition to these general strengths, there are a number of study specific strengths. 

First, because the morbidities assessed were prospectively recorded in routinely 

collected data before the diagnosis of alcoholic cirrhosis rather than being recalled 

retrospectively by patients, information bias due to recall has been avoided. Another 

important strength is the fact that the alcohol-attributable conditions were looked at in 

more detail than in previous studies; by assessing age and time before diagnosis 

interactions a more comprehensive description of comorbidities was provided. 

Nonetheless, there are some limitations to this study. Although age differences in 

healthcare seeking behaviour have been accounted for through frequency matching, 

there was no data on other potential modifiers of this e.g. socio-economic status, 

education and family history and therefore these have not been adjusted for. It is 

therefore not possible to rule out the likelihood that residual confounding has an effect 

on the study estimates. Intentionally, the study estimates have not been adjusted for 

level of alcohol use since alcohol consumption is directly on the causal pathway of 

alcoholic cirrhosis and thus adjustment would be inappropriate. 

The partly alcohol-attributable morbidities assessed were prospectively recorded in the 

medical record before the diagnosis of alcoholic cirrhosis.  However there is still the 

possibility of reverse causality bias, particularly in the association between diabetes 

and cirrhosis that was observed. Several studies have shown that metabolic syndrome 

related to pre-existing diabetes may result in an increased predisposition to 

cirrhosis(197–199). Alternatively, it has also been implied that impaired glucose 
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metabolism in cirrhosis can lead to diabetes(200–202). Since, as with all 

epidemiological studies of chronic diseases with long subclinical periods (i.e. both 

diabetes and cirrhosis), it is only possible to identify the date of acquisition of cirrhosis 

(or diabetes) diagnosis rather than the date of biological onset, it becomes difficult to 

definitively establish the temporal association of the relationship.  

 

The exceptionally high risk of digestive diseases and diabetes that was found within the 

year of cirrhosis diagnosis compared to other later periods may reflect another 

potential problem, namely ascertainment bias.  

This may occur during gastro-intestinal based work-up for cirrhosis diagnosis where 

clinical suspicion of liver disease was high in the year prior to diagnosis of alcoholic 

cirrhosis.  However, it could also be argued that perhaps the presence of other 

digestive diseases may have led to quicker diagnosis of alcoholic cirrhosis, since those 

with these morbidities would have been more likely to utilise healthcare services 

particularly gastroenterology and hepatology services which are likely to think more 

about cirrhosis leading to increased opportunities to identify cirrhosis. 

 

Finally, the results have shown a higher risk of several malignancies (oropharynx, 

oesophageal and laryngeal cancers) among people with alcoholic cirrhosis. A common 

factor that is also strongly associated with these malignancies is cigarette smoking 

(203–205). Since nearly half of the cases included in our study were identified as 

smokers, it is likely that the higher risk of laryngeal and oesophageal cancer found in 

this thesis may well be related more importantly to smoking and only partly to alcohol.  

Though adjustments were made for the most recent documented smoking status this is 

probably an imperfect measurement of true lifetime smoking habit (e.g. adjustment for 

pack-years was not possible as this level of detail is not available in the thesis data) and 
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there will likely be residual confounding by smoking in operation in the adjusted effect 

estimates. 

5.4.3 Comparison with previous literature 

There are limited studies published on healthcare use and morbidities in people with 

alcoholic cirrhosis with which the results of the study can be compared to.  As noted 

earlier, Verrill et al (2006) retrospectively reviewed hospitalised patients with alcoholic 

cirrhosis in Southampton, UK between 1995 and 2000 to identify how often patients 

had made contact with primary or secondary care in the five year period before they 

received a diagnosis of alcoholic cirrhosis(80). Similar to the findings reported here, 

they report that patients had presented with injuries, seizures, oral cancers and 

digestive diseases during the period before alcoholic cirrhosis was diagnosed(80). 

Though representative of the population served by this hospital, these findings are 

unlikely to be generalizable to the rest of the UK population with alcoholic cirrhosis. 

More so, due to the absence of any control population, it is difficult to make direct 

comparisons between this previous study and the reported study. In another study in 

Scotland UK where high healthcare utilisation of patients with alcohol use disorders 

including alcoholic liver disease has been shown, morbidities that patients presented 

with before the disease were not  reported(81).  

5.4.4 Conclusion and implications 

The partly alcohol-attributable conditions that patients consult for in either primary or 

secondary care may be useful as an indication of potential development of alcoholic 

cirrhosis. Practitioners could therefore combine the early warning signs that diagnosis 

of these partially alcohol-attributable diseases and injuries imply with other important 

prognostic information to increase their assessment of alcohol misuse in individuals.  
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By identifying those at risk of alcohol related harm individuals can be motivated to cut 

down their drinking to safer levels before significant harms are established (108). 

Particular attention should also be paid to those diagnosed with more than one 

partially alcohol attributable morbidity as the likelihood of a subsequent diagnosis of 

alcoholic cirrhosis was 9-fold higher for patients with three or more of these identified 

morbidities. From a practical perspective, these diagnoses might be separated in time 

and may not be identified quickly in the practice setting. Therefore in order to capture 

those at risk, the information provided in this study could be extended to develop an 

automatic risk predictive scoring tool that would alert practitioners to patients that 

have a history of any these conditions. Similar tools have been developed for use in 

identifying people at risk of other chronic diseases such as epilepsy, cancers and 

several cardiovascular diseases.  

The stronger associations found between all diseases and cirrhosis for those less than 

45 years of age suggests that the potential advantage of risk stratification using 

alcohol-attributable health care attendances may be even greater in this age group. 

In conclusion, this study has shown that among most of the patients diagnosed with 

alcoholic cirrhosis, prior primary or secondary care diagnoses for conditions known to 

be attributable to alcohol are common and are more common than in the general 

population. These findings suggest that practitioners may be able to identify those who 

may later develop alcoholic cirrhosis of the liver by reviewing people presenting with 

partially alcohol-attributable conditions more closely.  If these high risk groups of 

patients can be identified and screened for alcohol misuse, and treated appropriately, 

practitioners may be able to help reduce or avoid the long term consequences of 

development of alcoholic liver disease. 
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Chapter 6 

6 Healthcare utilisation and recording of alcohol status and interventions in 

men and women prior to alcoholic psychosis 

As previously described, alcoholic psychosis is one of the important manifestations of 

chronic alcoholism. It is a relatively rare disease but is associated with a serious health 

risk including an increased risk of suicide, depression and rehospitalisation with no 

available evidence based treatment. 

Due to above consequences one would expect alcoholic psychosis to be associated 

with high use of healthcare, not only at the time of diagnosis but also prior to it, 

thereby providing opportunities for the earlier identification and treatment of high risk 

patients.  But this has not yet been investigated and indeed, generally, alcoholic 

psychosis has been understudied in the research world. 

The aim of this study was to therefore assess whether patients with alcoholic psychosis 

made regular use of healthcare services prior to the disease diagnosis in comparison to 

the control population. Additionally, as a step towards improving disease prevention 

the extent to which patients were screened for alcohol use, and the extent to which 

those identified as consuming alcohol at high risk were offered any alcohol related 

interventions was assessed. 

 

6.1 Methods 

6.1.1 Study population 

Cases of alcoholic psychosis were those patients identified using definition 1 as 

described in chapter 3.  From the remaining CPRD-HES linked patients without a history 
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of psychosis 10 control patients were selected for each case of alcoholic psychosis 

frequency matched by age (+/- 5 years) and general practice.  

A date of diagnosis, defined as the date for the first record of alcoholic psychosis, was 

assigŶed to Đases. CoŶtƌols ǁeƌe assigŶed a ͞pseudo-diagŶosis͟ date ǁhiĐh ǁas a 

randomly generated date between 1 year after the start of the linked dataset (1997) up 

to the date they left the practice or died. 

6.1.2 Observation period 

The study start date for each patient was the latest of (i) the start of the linked dataset 

(1st April 1997), (ii) the date a patient registered with a GP practice, or (iii) the date 

when the practice attained an acceptable level of data recording, whichever came first. 

The study end date was the date of alcoholic psychosis diagnosis/ pseudo-diagnosis.  

6.1.3 Outcomes  

The main outcome measures were primary and secondary health care utilisation and 

the extent of alcohol use or brief intervention delivery recording for each patient prior 

to alcoholic psychosis diagnosis/pseudo-diagnosis. The methods for quantifying these 

outcomes are as per in the cirrhosis work and as previously described in section 3.3. 

Briefly, to quantify healthcare utilisation, all clinical consultation events in which there 

was a direct face-to-face contact between a GP and a patient were extracted from 

patients CPRD files. Similarly, all patient hospital admission events prior to diagnosis of 

psychosis were extracted from HES.  

Alcohol use status as well as information on whether a patient had ever received any 

alcohol intervention was defined using methods described in section 3.3.3.  

For each patient, information on age (categorised as 18-44, 45-54, 55-64, 65-ϳϰ, aŶd ≥ 

75 years) and sex were extracted as potential confounders from CPRD.  
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6.1.4 Statistical analysis 

Descriptive statistics for all baseline parameters of the study population was 

calculated. 

The proportion of patients with alcohol use records or records of an offer of an 

intervention was calculated and odds ratios comparing cases to controls were 

estimated using logistic regression. Potential confounding variables explored in the 

logistic regression model were age and patient consulting rate; a potential confounding 

variable was retained in the model only if it altered the unadjusted odds ratio by more 

than 10%. 

To examine if the likelihood of having an alcohol use record or the record of an 

intervention varied by sex or across age-groups, interaction tests were carried out by 

fitting interaction terms in the logistic regression models for each outcome separately 

and conducting a likelihood ratio test at a significance level of p<0.05.  

With regard to healthcare utilisation, overall and yearly rates of primary care 

consultations and hospital admissions were estimated for cases and controls. Overall 

rates were calculated using the total number of consultations (or admissions) made by 

each group (cases or controls) during the study period as the numerator, and the total 

person years they contributed as the denominator. Yearly rates were calculated using 

the total number of consultations (or admissions) assigned to each year before index 

date for each group as the numerator and the total person years at risk in each year as 

the denominator.  Excess healthcare use in cases was estimated by calculating the 

absolute difference between rates in cases and the corresponding control population. 

Rate ratios for cases in comparison to controls with 95%-confidence intervals (95% CIs) 

were estimated using Poisson regression model applying cluster robust variance 

estimation to account for homogeneity within practices. Interaction between age or 

sex and consulting/admission rates was assessed by fitting an interaction term 
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between them in the Poisson model and conducting a likelihood ratio test at the 5% 

level of significance. 
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6.2 Results 

6.2.1 Study population characteristics 

A total of 1,731 cases of alcoholic psychosis and 17,310 controls were included in the 

analysis. The median observation time prior to diagnosis /pseudo-diagnosis was 5.5 

years for cases and 4.4 years for the control group. The mean age at alcoholic psychosis 

diagnosis was 52.9 years. Cases of psychosis were more likely to be males than females 

(Table 6-1).  



Chapter 6 

 

174 | P a g e  

 

 

Table 6-1 Baseline demographics of cases of alcoholic psychosis and controls 

matched by age and GP practice 

 

 

  

Cases 

 (n=1,731) 

 

 

Controls  

(n =17,310) 

    

 

P value
1 

Age at diagnosis(years)     

Mean(SD) 53.3(17.4) 53.3(17.5) 0.55* 

Age group (n, %)    

18-44 595(34.4) 5,999(34.7) 0.79 

45-54 334(19.3) 3,375(19.5)  

55-64 335(19.4) 3,170(18.3)  

65-74 236(13.6) 2,325(13.4)  

 ≥ ϳϱ 231(13.3) 2,441(14.1)  

Observation time(years)
 

   

Median(IQR) 5.5(2.6-9.2) 4.4(2.3-8.2) 

 

 

Sex (n, %)    

Male 1,156(66.8) 8,481(49.0) <0.001 

Female    575(33.2) 8,829(51.1)  
1
Chi squared tests p value unless indicated otherwise 

*ttest p value 
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6.2.2 Use of primary healthcare prior to the diagnosis of alcoholic psychosis  

As shown in Table 6-2, the overall rate of primary care consultation among alcoholic 

psychosis patients was approximately 10 consultations per year compared to 7 

consultations per year in the control population. This corresponds to a 53% higher 

consultation rate [Rate ratio 1.53, CI 1.52 to 1.54] or an average excess of 3 more 

consultations per year compared to the control population.  The greatest excesses in 

primary care use were found in the years closest to diagnosis (Figure 6-1). Patients with 

psychosis had an average excess of between 3 to 7 consultations in the 5 years 

immediately before diagnosis compared to an excess of between 1 to 2 consultations 

at 6 to 10 years before diagnosis. The absolute rate of consultations was higher in 

women than men; however, comparing cases to controls men had significantly greater 

excesses than women (p value for likelihood ratio test for sex interaction < 0.0001).  
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Table 6-2 Overall and yearly primary care consultation rates and rate ratios of cases of alcoholic psychosis and controls 

 

 Overall 

Rate per person-years 

Males 

Rate per  person-years 

Females 

Rate per person-years 

 Cases Controls Excess IRR(95% CI) Cases Controls  Excess IRR(95% CI) Cases Controls Excess  IRR(95% CI) 

Overall study period 

 9.9 6.5 3.4 1.53(1.52-1.54) 9.1 5.2 3.9 1.76(1.74-1.78) 11.5 7.7 3.8 1.49(1.48-1.51) 

Time to diagnosis(yrs.) 

1 15.3 7.6 7.7 2.02(1.99-2.04) 14.4 6.1 8.3 2.35(2.31-2.39) 17.0 9.0 8.0 1.90(1.86-1.94) 

2 12.2 7.4 4.8 1.65(1.63-1.68) 11.2 6.0 5.2 1.86(1.82-1.89) 14.2 8.7 5.5 1.63(1.59-1.67) 

3 11.0 7.0 4.0 1.57(1.55-1.6) 10.1 5.7 4.4 1.77(1.73-1.81) 12.9 8.3 4.6 1.56(1.52-1.6) 

4 10.0 6.6 3.4 1.51(1.48-1.54) 9.2 5.3 3.9 1.74(1.69-1.78) 11.7 7.9 3.8 1.47(1.43-1.52) 

5 9.5 6.3 3.2 1.49(1.46-1.52) 8.7 5.0 3.7 1.73(1.68-1.78) 11.0 7.6 3.4 1.44(1.39-1.49) 

6 7.9 6.0 1.9 1.31(1.27-1.34) 6.8 4.8 2.0 1.43(1.38-1.48) 10.1 7.2 2.9 1.39(1.34-1.45) 

7 7.4 5.7 1.7 1.31(1.27-1.35) 6.7 4.5 2.2 1.5(1.44-1.56) 8.9 6.8 2.1 1.3(1.25-1.36) 

8 6.6 5.4 1.2 1.22(1.18-1.26) 6.1 4.2 1.9 1.45(1.39-1.51) 7.7 6.6 1.1 1.17(1.11-1.23) 

9 6.2 5.0 1.2 1.23(1.19-1.28) 5.6 3.8 1.8 1.47(1.40-1.55) 7.4 6.2 1.2 1.2(1.13-1.27) 

10 5.3 4.8 0.5 1.11(1.06-1.16) 4.8 3.6 1.2 1.37(1.29-1.45) 6.3 5.9 0.4 1.06(0.99-1.14) 

Likelihood ratio test p value for the interaction between sex and consultation rates, with adjustment for age: <0.0001 

Note: Due to the small number of patients contributing data more than 10 years before diagnosis, yearly consultation rates, rate ratios and rate differences were only estimated for 

the 10 year period prior to diagnosis/pseudo-diagnosis. 
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Figure 6-1 Yearly primary care consultation rates per person-year prior to 

alcoholic psychosis 
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6.2.3 Use of hospital services 

Across the entire study period, 77% of cases were previously hospitalized before 

psychosis diagnosis compared to 41% of the control group. Rates of hospital 

admissions were over twice as high for patients with alcoholic psychosis than for the 

control population (Table 6-3). Admissions were particularly more frequent in the years 

close to diagnosis and there was a 4 fold increase in admission rates in patients than 

controls in the year of diagnosis (Figure 6-2). Tests for sex interaction with admission 

rates were borderline significant (likelihood ratio test for interaction between sex and 

rates of admission p=0.04). Men appeared to have a slightly higher number of excess 

admissions than women, but only particularly within the three years before diagnosis. 

In subsequent years, women had higher excesses of admissions than men.         

 



Chapter 6 

 

179 | P a g e  

 

 

  

Table 6-3      Overall and yearly admission rates and rate ratios of cases of alcoholic psychosis and controls 

     Overall                     

    Rate per 10 person-years 

                 Males 

                 Rate per 10 person-years 

      Females 

       Rate per 10 person-years 

  

Cases 

 

 Controls 

                                  

Excess 

     

  IRR(95% CI) 

 

   Cases 

 

Controls  

 

Excess 

     

IRR(95% CI) 

 

      Cases 

 

Controls 

 

Excess 

  

IRR(95% CI) 

Overall study period 

       6.3 2.7 3.6 2.4(2.3-2.5)        6.4 2.6 3.8 2.5(2.4-2.6)         6.5 2.8 3.7 2.4(2.3-2.5) 

Time to diagnosis(yrs.) 

1 14.4 3.5 10.9 4.1(3.9-4.3) 14.7 3.3 11.4 4.5(4.2-4.8) 13.9 3.8 10.1 3.7(3.4-4) 

2 8.3 3.1 5.2 2.7(2.5-2.8) 8.5 2.9 5.6 2.9(2.7-3.2) 7.8 3.3 4.5 2.4(2.1-2.6) 

3 6.4 2.9 3.5 2.2(2.0-2.3) 6.5 2.8 3.7 2.3(2.1-2.5) 6.1 3.1 3 2.0(1.8-2.3) 

4 5.4 2.6 2.8 2.1(1.9-2.2) 5.4 2.7 2.7 2.0(1.8-2.3) 5.4 2.6 2.8 2.1(1.8-2.4) 

5 4.9 2.4 2.5 2(1.8-2.2.0) 4.9 2.5 2.4 2.0(1.7-2.2) 5.0 2.4 2.6 2.1(1.8-2.4) 

6 4.1 2.3 1.8 1.8(1.6-2.0) 3.6 2.4 1.2 1.5(1.3-1.7) 5.0 2.2 2.8 2.3(1.9-2.7) 

7 3.5 2.3 1.2 1.5(1.3-1.7) 2.8 2.6 0.2 1.1(0.9-1.3) 4.8 2.1 2.7 2.3(1.9-2.8) 

8 3.3 2.1 1.2 1.6(1.3-1.8) 2.6 2.3 0.3 1.1(0.9-1.4) 4.8 1.9 2.9 2.5(2-3.1) 

9 2.6 2.0 0.6 1.3(1.1-1.6) 2.5 1.9 0.6 1.3(1.0-1.6) 2.8 2.0 0.8 1.4(1-1.9) 

10 2.3 1.6 0.7 1.4(1.1-1.7) 2.3 1.6 0.7 1.5(1.1-1.9) 2.2 1.7 0.5 1.3(0.9-1.9) 

 

Likelihood ratio test p value for the interaction between sex and admission rates with adjustment for age: 0.04 
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Figure 6-2 Yearly hospital admission rates per 10 person-years prior to alcoholic 

psychosis diagnosis. 
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6.2.4 Alcohol use screening/recording 

A total of 1,369(79.1%) cases and 11,326(65.4%) of controls had an alcohol use status 

recorded within their medical records (Table 6-4). Of the cases, 52% had the earliest 

alcohol status record more than 5 years before alcoholic psychosis diagnosis, 27% had 

theirs between 2 and 5 years pre-diagnosis while for 9% it was during the year before 

they were diagnosed (Table 6-5).  

Substantially more cases than controls had a record of harmful or hazardous drinking 

(50.8% vs 8.6%). Of the cases, 43% had this record of problem drinking 5 or more years 

before alcoholic psychosis was diagnosed, 28% had theirs between 2 to 5 years pre-

diagnosis while the remaining 16% had theirs in the year of psychosis diagnosis (Table 

6-6). Across the entire case population, the mean time between recognition of harmful 

drinking and alcoholic psychosis diagnosis was 4.0 years.  
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Table 6-4 Proportion of patients with any record of alcohol use 

  

 

 

 Cases 

n=1,731 

(n, %) 

Controls 

n=17,310 

(n, %) 

P value1 

Any record of  alcohol use  1,369(79.1) 11,326(65.4) <0.001 

    Never 54(3.1) 1,871(10.8)  

    Moderate 298(17.2) 7,316(42.3)  

    Hazardous/harmful 881(50.8) 1,496(8.6)  

    Unclear 136(7.9) 643(3.7)  

Data not recorded 362( 20.9 ) 5,984(34.6)  

1 chi squared test p value    



Chapter 6 

 

183 | P a g e  

 

 

Table 6-5 Time between earliest alcohol use record and diagnosis of alcoholic 

psychosis or pseudo-diagnosis among those with a record of alcohol use 

 

 

 

     Cases 

n=1,369 (%) 

Control group 

n=11,326 (%) 

Time to diagnosis or pseudo-diagnosis (years) 

=<1year   119     (8.7) 656         (5.8) 

>1-2years 169    (12.3) 1,774     (15.7) 

>2-5years 373    (27.3) 3,399     (30.0) 

>5years 708    (51.7) 5,501     (48.6) 
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Table 6-6 Timing between harmful or hazardous drinking record and alcoholic 

psychosis diagnosis/pseudo-diagnosis among those with a record of harmful or 

hazardous drinking 

 

 

      Cases 

n=881 (%) 

Control group 

n=1,496 (%) 

Time to diagnosis/pseudo-diagnosis in years 

 

=<1year   141     (16.0)    152  (10.2) 

>1-2years 120     (13.6)     225   (15.0) 

>2-5years 246     (27.9)    442    (29.6) 

>5years 374    (42.5 )     677   (45.3) 
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Table 6-7 shows the prevalence of alcohol use records stratified by sex and age. 

There was a significant interaction between the recording of alcohol use and sex 

(likelihood ratio test p value for sex interaction= 0.0012). Compared to the control 

population, men with alcoholic psychosis appeared to be more likely than women to 

have any alcohol use record [men adjusted OR 1.7, 95% CI 1.5-2.0; women adjusted OR 

1.2, 95% CI 0.9-1.5]. 

 When records were assessed by age-groups, there was no significant difference in the 

prevalence of records across age groups. The likelihood ratio test for age interaction 

was 0.12 (Table 6-7). However, stratifying results by age yet highlighted the higher 

likelihood of men to have an alcohol use record compared to women. 
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Table 6-7 Proportion of patients with any alcohol use record stratified by sex and age and OR and 95% Cis 

 

 Overall     Males   Females 

 Cases  

N=1,731 

Controls  

N=17,310 

OR(95% CI) Cases 

n=1,156 

Controls 

n=8,481 

OR(95% CI)  Cases 

n=  575 

Controls 

n=8,829 

OR(95% CI) 

Overall 

 

 

1,369(79.1) 

 

 

11,326(65.4) 

 

 

1.5(1.3-1.7)
a 

928(80.3) 5,307(62.6) 1.7(1.5-2.0)
b 

 441(76.7) 6,019(68.2) 

 

 

1.2(0.9-1.5)
b 

      
 

    

Age at diagnosis (years)         

   18-44 437(73.4) 3718(61.9) 1.8(1.5-2.3) 307(74.3) 1704(55.9) 2.3(1.8-2.8)  130(71.4) 2014(68.3) 1.2(0.9-1.7) 

   45-54 274(82.0) 2239(66.3) 2.5(1.9-3.3) 181(81.9) 1112(64.1) 2.6(1.9-3.6)  93(82.3) 1127(68.8) 2.1(1.4-3.4) 

   55-64 287(85.7) 2137(67.4) 2.9(2.2-4.2) 206(86.2) 1051(65.6) 3.5(2.3-5.2)  81(84.3) 1086(69.3) 2.3(1.2-4.2) 

   65-74 188(79.7) 1608(69.2) 1.7(1.2-2.5) 125(83.3) 768(67.5) 2.2(1.4-3.5)  63(73.3) 840(70.8) 1.2(0.7-2.1) 

   ≥ ϳϱ 183(79.2) 1624(66.5) 1.9(1.3-2.7) 109(82.0) 672(70.4) 2.1(1.3-3.4)  74(75.5) 952(64.0) 1.6(1.0-2.7) 

a
OR adjusted for age, sex and consulting rate of patients 

b
OR adjusted for age and consulting rate of patients   

LRT for interaction between sex and alcohol use: 0.0012  

LRT for age interaction: significant 0.12 
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6.2.5 Records of alcohol intervention 

Of the entire case population, 19.6 %( n=340) had records showing that they had been 

previously given a brief alcohol intervention or a referral to a specialist alcohol 

treatment Centre (Table 6-8). The ŵost ĐoŵŵoŶlǇ ƌeĐoƌded iŶteƌǀeŶtioŶ ǁas ͞ďƌief 

adǀiĐe͟ oƌ ͞eǆteŶded adǀiĐe͟; ϯϭϰ patieŶts of the ϯϰϬ identified with interventions had 

records of brief or extended advice. 

When intervention records were stratified by sex, there was no difference in the 

prevalence of interventions between men and women (likelihood ratio test p value for 

sex interaction = 0.05). However across age groups, significant differences were 

identified (likelihood ratio test p value for age interaction= 0.02). Patients aged 18-44 

years [OR 4.3 95%CI 3.1-5.8] were more likely to have interventions compared to those 

who were older [OR for 45-54 years 3.2, 95% CI 2.2-ϰ.ϴ;  O‘ foƌ ≥ ϳϱ Ǉeaƌs Ϯ.ϰ, ϵϱ% CI 

1.5-3.7] (Table 6-9).  



Chapter 6 

 

188 | P a g e  

 

 

Table 6-8 Proportion of patients with any record of brief alcohol intervention 

and alcohol related referral 

 

Cases 

n=1,731 

Controls 

n=17,310 

 

 

Intervention 

   

Documented offer of an intervention 340(19.6) 908(5.3) <0.001 

    Offered brief or extended advice 314(18.1) 892(5.2)  

    Offered Referral 19(1.1) 14(0.1)  

    Offered Both 17(1.0 ) 2(0.03)  

Data not recorded 1,381(80.4) 16,402(94.7)  

1Chi squared tests p value 
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Table 6-9 Proportion and OR (95% CIs) of patients with any alcohol intervention 

record, stratified by age. 

 

 Cases  

n=1,731 

Controls  

n=17,310 

OR(95% CI)* 

Overall 340(19.6) 908(5.3) 3.7(2.9-4.6)a 

Age at diagnosis    

   18-44 109(18.3) 228(3.8) 4.3(3.1-5.8) 

   45-54 76(22.8) 198(5.9) 3.2(2.2-4.8) 

   55-64 72(21.5) 185(5.8) 3.7(2.7-5.2) 

   65-74 63(26.7) 167(7.2) 3.8(2.7-5.2) 

   ≥ ϳϱ 30(12.9) 130(5.3) 2.4(1.5-3.7) 

aOR adjusted for age, sex and consulting rate 

*adjusted for sex and consulting rate, unless otherwise stated 

LRT for sex interaction p value: 0.06 

LRT for age interaction p value:  0.02 
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6.3 Discussion and interpretation  

6.3.1 Summary of findings 

This study has shown that rates of health service utilisation are up to 4 times higher 

among people with alcoholic psychosis as far as 10 years before diagnosis, compared to 

the control population. It also shows that 4 in every 5 cases had had a previous 

discussion about their alcohol use with their general practitioner and of these, half had 

been identified as drinking at harmful or hazardous levels. However, records of any 

prior alcohol brief intervention or referral were found for less than 20% of cases. 

Overall men with alcoholic psychosis appeared to be more likely than women to have 

had a discussion about their alcohol use in primary care, but were as likely as women 

to have been offered alcohol related interventions. 

6.3.2 Strengths and limitations 

This is the first longitudinal study to comprehensively describe primary and secondary 

care use among people who go on to develop alcoholic psychosis compared with a 

representative general population control group, and is also the first to use nationally 

representative linked primary and secondary care records for this purpose.  Using the 

linkage between CPRD and HES has enabled the identification of a comprehensive 

population of patients with alcoholic psychosis. Based on the findings in chapter 3, 

using either primary care or secondary care data alone would have significantly 

underestimated the number of patients with this condition. Cases of alcoholic 

psychosis were frequency matched to controls on age and general practice. Therefore  

the potential effect of age and variations in general practice on healthcare utilisation 

estimates has been minimised (174). 
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A potential weakness of this study is the issue of the diagnostic validity of alcoholic 

psychosis used in this thesis. Although evidence supporting alcoholic psychosis 

diagnosis was found for 89% of cases i.e. 89% of patients with a diagnosis in either HES 

or CPRD have a diagnostic or prescription record in the alternate dataset to 

substantiate their diagnosis, 11%( n=192) still do not have any supportive evidence.  An 

alternative and more sensitive way to validate diagnosis would have been to directly 

obtain and examine papeƌ ƌeĐoƌds fƌoŵ GP͛s for any confirmatory information relating 

to the diagnosis of alcoholic psychosis. However, this is time consuming and very 

expensive (approximately £100 per validated subject) and due to limited resources, it 

was not possible to validate diagnoses in this way for this thesis. Given that there are 

specific criteria for diagnosing alcoholic psychosis as shown in the fifth Edition of the 

Diagnostic and Statistical Manual of Mental disorders(DSM-V) (206,207), it is plausible 

to assume that general practitioners are unlikely to record this diagnosis in error and 

this  potential issue of validity, if it exists, is unlikely to have significantly impacted on 

the study findings. 

Owing to the previously discussed limitations of recording of alcohol related events 

within the CPRD dataset, it is possible that the proportion of patients with alcoholic 

psychosis who were asked about their alcohol use or offered interventions has been 

underestimated in this study. Thus more attention should be given to relative 

intervention rates between different groups (cases vs controls, males vs females, 

different age groups) rather than absolute rates, as the former highlight intervention 

gaps which are likely not to be accounted for by recording limitations, but remain 

important to highlight in order to effect change and improvements in clinical practice. 

In the study analysis, there were no adjustments for some important variables (e.g. 

socioeconomic status, and ethnicity) which may affect alcohol use enquiry or 

healthcare utilisation thus unmeasured confounding cannot be excluded.  Nonetheless, 
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the impact of other potential confounding variables on alcohol use enquiry such as sex 

and consulting rate were assessed to minimise potential confounding. 

6.3.3 Implications for clinical practice 

The findings of this study have shown that practitioners in the UK inquire about alcohol 

consumption during healthcare visits in a high proportion of patients who subsequently 

develop alcoholic psychosis.  However, on the other hand, results on interventions 

show a relatively low proportion of patients with any record of an intervention offer. 

Considering that primary care is a gatekeeper for healthcare in the UK, the low 

numbers of intervention records could have an important long term impact whereby 

hospital and mental health services increasingly see patients with illnesses that could 

otherwise have been averted at a much earlier stage. 

While this low rate of recorded interventions may mean that treatment of alcohol 

problems in the UK is suboptimal, it could also be that there may be a failure to record 

treatments delivered to patients or also important, that appropriate treatment services 

are not consistently available within health service centres for practitioners to make 

onward referral of high risk patients. Together these reasons imply that more can be 

done in the UK to prevent alcoholic psychosis. 

 

One way of addressing the deficit in recording or intervening as previously suggested 

could be by regularly training healthcare professionals in detecting, recording and 

intervening for alcohol use as part of routine practice (208–210). Such training could 

improve practitioners feeling of competence in dealing with problem drinking and 

could also serve as a refresher course to remind practitioners about the benefits of 

intervening early for alcohol problems. In addition, providing practitioners with specific 

training in mental health could also prove beneficial. Previous studies have shown 
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deficits in the ability of primary care practitioners to detect mental health disorders 

with some studies showing between 20% and 90% of patients with mental health 

disorders being undetected by primary care practitioners(211–214). Undoubtedly, such 

lack of awareness of the disease risk in a patient in the first instance would result in a 

delay in the decision to conduct screening for substance abuse.  

 

Lack of financial support is often cited by practitioners as a barrier to enquiry about 

and recording of alcohol use, therefore there is also the possibility that pay for 

performance policies which can incentivise practitioners for enquiring and intervening 

foƌ people͛s alĐohol ĐoŶsuŵptioŶ ŵaǇ lead to iŶĐƌeased iŶteƌǀeŶiŶg aŶd ƌeĐoƌdiŶg. 

Currently in the UK, such scheme of incentives exists for recording of smoking status 

and has been shown to be effective but remains patchy for alcohol related activity.  

 

Another aspect of the presented results for which there are important implications is 

the finding that women with alcoholic psychosis were less likely than men to have a 

record of alcohol use. This is likely to impact negatively on strategies that treat alcohol 

problems on a population level since women are reported to be more vulnerable to 

alcohol related consequences (e.g. alcoholic liver disease, and fetal alcohol syndrome) 

and may therefore continue to contribute to increasing rates of such diseases if they 

are missed by early treatment services (188,189).  

6.3.4 Chapter conclusions 

The findings of the study show a higher excess of healthcare use in cases of alcoholic 

psychosis compared with the general population and greater excesses are seen in men 

than women. While a high proportion of cases were asked about their alcohol use 

during these healthcare visits, few patients had records of interventions and men were 



Chapter 6 

 

194 

more likely than women to have an alcohol record. Given the potential effectiveness of 

screening and brief alcohol intervention to reduce risky drinking behaviour and the 

significant morbidity impact of mental health disorders, these findings should 

encourage healthcare professionals to target alcohol interventions more often at 

people who are at risk. Additionally, given that mental health is at the core of current 

healthcare reforms (215), these findings should encourage policy makers to direct 

more effort towards iŵpƌoǀiŶg pƌaĐtitioŶeƌs͛ aďilitǇ to deteĐt aŶd tƌeat alĐohol use as 

this could contribute towards the governments mandate to the NHS to reduce mental 

health problems and could also have an overall positive impact on mental health 

morbidity and mortality in the UK. 
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Chapter 7 

7 Alcohol-attributable morbidities present in patients before the diagnosis 

of alcoholic psychosis 

7.1 Introduction 

The causes of excess healthcare utilisation prior to the diagnosis of alcoholic psychosis 

are poorly understood but may help practitioners in the early identification of those 

who may benefit the most from targeted preventive interventions. This study aimed to 

estimate what the burden of diseases that are reported to be partly alcohol 

attributable are in patients during the time leading up to alcoholic psychosis diagnosis 

and the frequency of occurrence of these diseases in these patients compared to the 

general population. 

7.2 Methods 

7.2.1 Data 

Data used were from the linked Clinical Practice Research Datalink and Hospital 

Episodes Statistics described in Chapter 2.  

7.2.2 Population 

The incident cases of alcoholic psychosis and the controls identified in CPRD and HES 

for the previous study were used for this study. 

7.2.3  Observation period 

The study start date for each patient was the latest of (i) the start of the linked dataset 

(1st April 1997), (ii) the date a patient registered with a GP practice, or (iii) the date 
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when the practice attained an acceptable level of data recording, whichever came first. 

The study end date was the date of alcoholic psychosis diagnosis/ pseudo-diagnosis.   

7.2.4 Identifying partly alcohol-attributable morbidity in primary and secondary 

care  

As described in chapter 5 the list of conditions considered to be partly attributable to 

alĐohol ǁas ďased oŶ EŶglaŶd͛s ŶatioŶal guide foƌ alĐohol-attributable fractions which 

has been validated against other international sources (196,216). The same method 

described therein was also used to identify the presence of these diagnoses in the 

alcoholic psychosis study population. 

7.2.5 Covariates 

Data on patient sex, age, smoking history and alcohol use were extracted from CPRD as 

described in chapter 3. 

7.2.6 Missing data 

Missing data on smoking or alcohol use was addressed by includiŶg a ͞Ŷo data 

aǀailaďle͟ ĐategoƌǇ so that suĐh patieŶts ǁeƌe Ŷot eǆĐluded fƌoŵ the aŶalǇses. 

7.2.7 Statistical analysis 

Baseline characteristics of cases and controls were described using descriptive statistics 

and compared via chi squared tests. Proportions were calculated for the number of 

patients that were ever previously diagnosed with an alcohol-attributable condition 

and those with one, two or three or more different conditions. The frequency of each 

specific condition and each ICD category among cases and controls was also calculated. 

The number of people identified as ever having a diagnosis was used as the numerator 

and the number of patients with alcoholic psychosis or controls as the denominator. 
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Logistic regression was used to explore the association between each ICD category and 

alcoholic psychosis; results are presented as odds ratios (OR) and 95% confidence 

intervals (CI). The potential for effect modification by age and sex on this association 

was also tested for via stratified analyses and the fitting of interaction terms using 

logistic regression with the significance of models tested using likelihood ratio 

tests(LRTs) and p<0.05 considered significant. 

To investigate whether the occurrence of each condition varied at different times 

before psychosis diagnosis, frequencies and odds ratios (unadjusted and adjusted for 

age, sex and smoking status) were recalculated for each condition for the four 

predefined pre-diagnosis exposure periods. Not all patients were included in this 

analysis. Restriction was applied based on completeness of follow up such that the 

analyses for any time period were limited to those with complete follow up. For 

eǆaŵple, oŶlǇ patieŶts ǁith a ŵiŶiŵuŵ of Ϯ Ǉeaƌs͛ ǁoƌth of pƌe-diagnosis data were 

included in 13 months to 2 year time period analyses. Likewise, only individuals with up 

to ϱ Ǉeaƌs aŶd up to ϭϬ Ǉeaƌs͛ ǁoƌth of pƌe diagŶosis data ǁeƌe included in the 3 to 5 

year and 6 to 10 year time periods respectively. 

All analyses were conducted using the statistical software Stata v12.0 (StataCorp, 

Texas). 
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7.3 Results 

As previously described, the study population comprised of 1,731 cases of alcoholic 

psychosis diagnosed in primary or/and secondary care between 1997 and 2014, and 

17,310 controls (Table 7-1). 
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Table 7-1   Baseline characteristics of the alcoholic psychosis study population.  

 

 

*Ttest p value  1 chi squared test p value unless indicated otherwise 

 Cases 

n=1,731 

Controls 

n=17,310 

P value
1 

Age at diagnosis(years)    

Mean(SD) 53.3(17.3) 53.2(17.5) 0.55* 

Age group (n, %)    

min-44 595(34.4) 5,999(34.7) 0.79 

45-54 334(19.3) 3,375(19.5)  

55-64 335(19.4) 3,170(18.3)  

65-74 236(13.6) 2,325(13.4)  

 ≥ ϳϱ 231(13.3) 2,441(14.1)  

Observation time(years)
 

   

Median(IQR) 5.5(2.6-9.2) 4.4(2.3-8.2)  

   Up to 12months 1,731(100) 17,371(100)  

   Up to 2years 1,444(83.4) 13,789(79.7)  

   Up to 5years 912(52.7) 7,779(44.9)  

   Up to 10 years 362(20.9) 2,901(16.8)  

Sex (n, %)    

Male 1,156(66.8) 8,481(49.0) 0.001 

Female 575(33.2) 8,829(51.0)  

    

Smoking status    

Non smoker 317(18.3) 7,089(40.9) <0.001 

Current smoker 875(50.6) 3,599(20.8)  

Ex-smoker 258(14.9) 2,953(17.1)  

No recorded data 281(16.2) 3,669 (21.2)  

Alcohol use status    

   <0.001 

    Never 54(3.1) 1,871(10.8)  

    Moderate 298(17.2) 7,316(42.3)  

    Hazardous/harmful 881(50.8) 1,496(8.6)  

    Unclear 136(7.9) 643(3.7)  

No recorded data 362( 20.9 ) 5,984(34.6)  
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7.3.1 Alcohol attributable healthcare attendances 

Table 7-2  shows the proportions of patients who presented to primary or secondary 

care with at least one partially alcohol-attributable condition during the study period.   

A total of 1,104 cases (63.8%) had presented with at least one condition partially 

attributable to alcohol during a preceding primary care or hospital visit, compared to 

31.1% in the control population. There was a four-fold risk of patients being later 

diagnosed with alcoholic psychosis associated with presenting with any alcohol-

attributable morbidity. Alcoholic psychosis risk was found to increase with increasing 

numbers of morbidity; from over  three-fold in those with one morbidity (OR 3.3,95% 

CI [2.9-3.7]) to over ten-fold in those with three or more morbidities (OR 10.2 ,95% CI 

[7.9-13.1]). 
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Table 7-2  Proportions of patients with at least one partially alcohol-attributable 

condition at any point during the study, with OR (95% CI) comparing cases to 

controls. 

 

 Cases                        

(n=1,731) 

Controls                    

 (n =17,310) 

OR 

(95% CI) 

 

 

Any  GP or hospital diagnosis of partly alcohol attributable condition 

Yes  1,104(63.8) 5,376(31.1) 3.9(3.5-4.3) 

           1* 719(65.1) 4,107(76.4) 3.3(2.9-3.7) 

           2* 284(25.7) 1,081(20.1) 5.0(4.3-5.8) 

           3 or more* 101(9.2) 188(3.5) 10.2(7.9-13.1) 

No 627(36.2) 11,934(68.9)  
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Table 7-3 shows proportions of patients seen for at least one attributable condition 

stratified by age and sex.  

Across age groups, stronger associations with alcoholic psychosis was seen for younger 

patients (OR for those <45 years 6.6, 95% CI [5.5-7.9]) who had presented with an 

attributable morbidity compared to older patients (OR for those >75years 1.9, 95% CI 

[1.4-2.6]).  

Comparing associations by sex, there was no substantial difference in risk of alcoholic 

psychosis between men (OR 4.0, 95% CI [3.6-4.6]) and women (OR 3.9, 95% CI [3.2-

4.6]) who had presented previously with an alcohol-attributable morbidity. 



Chapter 7 

 

203 

 

Table 7-3 Proportion of patients with at least one partially alcohol-attributable 

condition at any point during the study, with OR (95% CI) comparing cases to 

controls, stratified by sex and age. 

 

 Cases  

n=1,731 

Controls  

n=17,310 

Odds ratios 

(95% CI) 

Sex     

Male    

  No  423(36.6) 5,934(69.9)  

  Yes  733(63.4) 2,547(30.0) 4.0(3.6-4.6) 

Female    

  No  204(35.5) 6,000(68.0) 3.9(3.2-4.6) 

  Yes  371(64.5) 2,829(32.0)  

    

Age groups    

18-44    

  No  250(42.0) 4,964(82.8)  

  Yes  345(57.9) 1,035(17.3) 6.6(5.5-7.9) 

45-54    

  No  139(41.6) 2,577(76.4)  

  Yes  195(58.4) 798(23.6) 4.5(3.6-5.7) 

55-64    

  No  118(35.2) 2,082(65.7)  

  Yes  217(64.8) 1,088(34.3) 3.5(2.8-4.5) 

65-74    

  No  56(23.7) 1,274(54.8)  

  Yes  180(76.3) 1,051(45.2) 3.9(2.9-5.3) 

 ≥ ϳϱ    

  No  64(27.7) 1,037(42.5)  

  Yes  167(72.3) 1,404(57.5) 1.9(1.4-2.6) 

LRT for interaction between sex and the likelihood of presenting with an alcohol-attributable 

condition: p =0.68 

LRT for interaction between age and the likelihood of presenting with an alcohol-attributable 

condition: p < 0.0001 
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Table 7-4  shows proportions and OR for each ICD 10 disease group.  

All assessed disease groups but malignant neoplasms were significantly higher in cases 

than controls. The most common disease categories among cases were injuries 

(49.5%), cardiovascular diseases (22.9%) and nervous system disease (7.7%) 

corresponding to adjusted odds ratios of 5.7 (95% CI [5.1-6.4]), 1.7 (95% CI [1.5-1.9]) 

and 7.1 (95%CI [5.6-9.0]).  

Of all diseases, nervous system disease (OR 7.1, 95%CI 5.6-9.0) and Injuries (OR 5.7, 

95% CI 5.1-6.4) had the strongest association with alcoholic psychosis. Digestive 

disease was relatively uncommon but had the third strongest association with alcoholic 

psychosis (OR 3.2, 95% CI 2.4 - 4.2).
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Table 7-4 Prevalence of partly alcohol attributable conditions by ICD-10 group

 Cases (n=1,731) 

n (%) 

Controls     

(n=17,310) 

n (%) 

Unadjusted  

OR (95% CI) 

Adjusted 

OR(95% CI)  

Malignant neoplasms 27(1.6) 230(1.3) 1.2 (0.8-1.8) 1.4(0.9-2.1) 

Diabetes 127 (7.3) 923 (5.3) 1.4(1.2-1.7) 1.3(1.1-1.7) 

Nervous system diseases 134 (7.7) 201(1.6) 7.1 (5.7-8.9) 7.1(5.6-9.0) 

Cardiovascular diseases 396(22.9) 2,697(15.6) 1.6 (1.4 -1.8) 1.7(1.5-1.9) 

Digestive diseases 72(4.2) 253(1.5) 2.9(2.2-3.8) 3.2(2.4-4.2) 

Injuries 857 (49.5) 2,546(14.7) 5.7(5.1-6.3) 5.7(5.1-6.4) 
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Table 7-5 and Figure 7-1 shows the proportions of cases and controls with each 

morbidity stratified by age. 

There was a marked variation in the magnitude of effect across age groups for most 

diseases (Table 7-5 and Figure 7-1).  The odds of  malignant neoplasms, diabetes and 

cardiovascular disease for instance generally decreased with increasing age, and  the 

highest odds was seen among those who were less than 45 years old. For nervous 

system and digestive disease, odds of alcoholic psychosis were highest for those aged 

45-54years, while for injuries all age groups less than 75years had comparatively 

similar odds.   
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Table 7-5 Proportions by ICD-10 group stratified by age. 

 Cases (n=1,731) 

n (%) 

Controls     

(n=17,310) 

n (%) 

Unadjusted  

OR (95% CI) 

Adjusted 

OR(95% CI)  

Malignant neoplasms 27(1.6) 230(1.3) 1.2 (0.8-1.8) 1.4(0.9-2.1) 

min-44 - - - - 

45-54 6(1.8) 23(0.7) 2.7(1.1-6.6) 3.6(1.3-9.6) 

55-64 7(2.1) 61(1.9) 1.1(0.5-2.4) 1.4(0.6-3.2) 

65-74 6(2.5) 63(2.7) 0.9(0.4-2.2) 1.1(0.5-2.7) 

 ≥ ϳϱ 8(3.5) 78(3.2) 1.1(0.5-2.3) 1.1(0.5-2.4) 

     

Diabetes 127 (7.3) 923 (5.3) 1.4(1.2-1.7) 1.3(1.1-1.7) 

min-44 13(2.2) 58(0.9) 2.3(1.2-4.2) 2.2(1.1-4.2) 

45-54 20(5.9) 126(3.7) 1.6(1.0-2.7) 1.8(1.1-2.9) 

55-64 34(10.2) 210(6.6) 1.6(1.1-2.3) 1.5(1.0-2.2) 

65-74 31(13.1) 233(10.2) 1.4(0.9-2.0) 1.3(0.9-1.9) 

 ≥ ϳϱ 29(12.6) 296(12.1) 1.0(0.7-1.6) 0.9(0.6-1.4) 

     

Nervous system diseases 134 (7.7) 201(1.6) 7.1 (5.7-8.9) 7.1(5.6-9.0) 

min-44 47(7.9) 70(1.1) 7.3(4.9-10.6) 7.8(5.1-11.8) 

45-54 36(10.7) 39(1.2) 10.3(6.5-16.5) 11.0(6.5-18.7) 

55-64 31(9.3) 28(1.2) 8.4(5.2-13.7) 7.5(4.4-12.8) 

65-74 10(4.2) 28(1.2) 3.6(1.7-7.6) 3.7(1.7-7.9) 

 ≥ ϳϱ 10(4.3) 26(1.1) 4.2(2.0-8.8) 3.9(1.9-8.5) 

     

Cardiovascular diseases 396(22.9) 2,697(15.6) 1.6 (1.4 -1.8) 1.7(1.5-1.9) 

min-44 36(6.1) 127(2.1) 3.0(2.0-4.4) 3.0(2.0-4.6) 

45-54 66(19.8) 314(9.3) 2.4(1.8-3.2) 2.5(1.8-3.5) 

55-64 104(31.0) 618(19.5) 1.9(1.5-2.4) 1.8(1.4-2.3) 

65-74 95(40.3) 683(29.4) 1.6(1.2-2.1) 1.5(1.2-2.0) 

 ≥ ϳϱ 95(41.1) 955(39.1) 1.1(0.8-1.4) 0.9(0.7-1.3) 

     

Digestive diseases 72(4.2) 253(1.5) 2.9(2.2-3.8) 3.2(2.4-4.2) 

min-44 12(0.2) 46(0.8) 2.7(1.4-5.1) 3.2(1.6-6.3) 

45-54 23(6.9) 34(1.0) 7.3(4.2-12.5) 7.2(3.9-13.3) 

55-64 16(4.8) 51(1.6) 3.1(1.7-5.4) 3.5(1.9-6.5) 

65-74 13(5.5) 67(2.9) 1.9(1.1-3.6) 2.4(1.3-4.4) 

 ≥ ϳϱ 8(3.5) 55(2.3) 1.6(0.7-3.3) 1.4(0.6-2.9) 

     

Injuries 857 (49.5) 2,546(14.7) 5.7(5.1-6.3) 5.7(5.1-6.4) 

min-44 317(53.3) 806(13.4) 7.3(6.2-8.8) 6.5(5.4-7.8) 

45-54 147(44.0) 407(12.1) 5.7(4.5-7.3) 5.1(3.9-6.7) 

55-64 148(44.2) 391(12.3) 5.6(4.4-7.2) 6.2(4.7-7.9) 

65-74 122(51.7) 338(14.5) 6.3(4.8-8.3) 6.7(5.0-9.0) 

 ≥ ϳϱ 123(53.3) 604(24.7) 3.5(2.6-4.6) 3.9(2.9-5.2) 
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Figure 7-1 Adjusted Odds ratios for alcohol attributable morbidities, stratified by age 
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Table 7-6  shows proportions and odds ratios computed for each condition within each 

of the six ICD categories. Due to small numbers the different injuries assessed were 

simply grouped into intentional or unintentional injuries. 

Assessing proportions for the individual conditions within each ICD 10 category showed 

that within each category, certain conditions were more strongly associated with 

subsequent diagnosis of alcoholic psychosis than others. For example, within the 

cardiovascular disease category, cerebrovascular diseases had the strongest 

association with alcoholic psychosis (Adjusted OR 2.8, 95% CI [2.3-3.5]) compared to 

hypertension (adjusted OR 1.1, 95% CI [0.9-1.3]) or Ischaemic heart disease (adjusted 

OR 1.7, 95% CI [1.4-2.1]).  

Among injuries, intentional injuries and self-harm (Adjusted OR 11.8, 95% CI [9.8-14.1]) 

were more strongly associated with subsequent diagnosis with alcoholic psychosis than 

unintentional injuries (OR 4.5, 95% CI [4.0-5.0]) (Table 7-6). 
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Table 7-6 Proportions and ORs for each morbidity for cases and controls 
 

*Unintentional injuries include falls, fractures, asphyxia, road traffic accidents and unintentional poisonings. 

+Intentional injuries include assault, intentional self-harm and intentional poisoning   ^excludes gestational diabetes 

͚adjustŵeŶt foƌ age, seǆ aŶd sŵokiŶg status 

Conditions Cases (n=1,731) Controls 

(n=17,310) 

           OR (95% CI) 

    

Unadjusted   Adjusted͛ 

Malignant neoplasms of:     

Larynx      -      - - - 

Colon and rectum 8(0.5) 71(0.4) 1.1(0.5-2.3) 1.2(0.5-2.5 

Breast 12(0.7) 130(0.8) 0.9(0.5-1.7) 1.6(0.9-2.9) 

Oesophagus - - - - 

Lip, oral cavity and pharynx 5(0.3) 20(0.1) 2.5(0.9-6.7) 1.6(0.6-4.5) 

Diabetes^ 127(7.3) 923(5.3) 1.4(1.2-1.7) 1.4(1.1-1.7) 

     

Diseases of the nervous system 

Epilepsy and Status epilepticus 134(7.7) 201(1.2) 7.1(5.7-8.9) 7.0(5.5-8.9) 

Cardiovascular diseases     

Cardiac arrhythmias  43(2.5) 219(1.3) 1.9(1.4-2.8) 1.9(1.4-2.8) 

Cerebrovascular diseases 118(6.8) 436(2.5) 2.8(2.3-3.5) 2.8(2.3-3.5) 

Hypertensive diseases 178(10.3) 1,697(9.8) 1.0(0.9-1.2) 1.1(0.9-1.3) 

Ischaemic heart disease 162(9.4) 901(5.2) 1.9(1.6-2.2) 1.7(1.4-2.1) 

Digestive diseases     

Pancreatitis 37(2.1) 37(0.2) 10.2(6.4-16.1) 8.5(5.2-13.8) 

Cholelithiasis 38(2.2) 232(1.3) 1.7(1.2-2.3) 1.9(1.4-2.9) 

Injuries     

Unintentional injuries* 712(41.1) 2,381(13.8) 4.4(3.9-4.9) 4.5(4.0-5.0) 

Intentional injury/self-harm+ 326(18.8) 290(1.7) 13.6(11.5-16.1) 11.8(9.8-14.1) 
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Table 7-7 and Figure 7-2 shows proportions and ORs for each morbidity at different 

time periods.  

There were variations in the odds of the various conditions over time (Table 7-7 and 

Figure 7-2). The odds of all diseases were significantly higher in cases than in the 

control population around the time of psychosis diagnosis than at other times. The only 

exceptions were diabetes and malignancies where cases were as likely as controls to 

present with each disease in all time periods. Injuries (unintentional and intentional) 

and epileptic seizures retained very strong associations even as far as 10 years before 

diagnosis but ORs for the association between cardiovascular disease with alcoholic 

psychosis were not significant in the time periods earlier than the year of diagnosis.  
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Table 7-7 The proportion of patients presenting with each examined condition 

at different periods before psychosis diagnosis with OR (95% CI) comparing cases to 

controls. 

 

Time to diagnosis At  risk       

cases  

n(%) 

At  risk 

controls      

n(%) 

OR (95% CI) 

Unadjusted Adjusted’ 

Malignant neoplasms     

             0-12months 9(0.5) 50(0.3) 1.8(0.9-3.7) 2.1(0.9-4.3) 

            13mths- 2yrs 5(0.4) 41(0.3) 1.2(0.5-2.9) 1.6(0.6-4.2) 

            3-5yrs 5(0.6) 53(0.7) 0.8(0.3-2.0) 0.9(0.4-2.4) 

            6-10yrs - 23(0.8) - - 

Diabetes     

             0-12months 23(1.3) 153(0.9) 1.5(0.9-2.3) 1.4(0.9-2.3) 

            13mths- 2yrs 17(1.2) 120(0.9) 1.4(0.8-2.3) 1.3(0.8-2.2) 

            3-5yrs 26(2.9) 163(2.1) 1.4(0.9-2.1) 1.3(0.8-2.0) 

            6-10yrs 13(3.6) 93(3.2) 1.1(0.6-2.0) 0.9(0.5-1.7) 

 

Nervous system diseases     

             0-12months 38(2.2) 34(0.2) 11.4(7.2-18.1) 11.6(6.9-19.2) 

            13mths- 2yrs 19(1.3) 23(0.2) 7.9(4.3-14.7) 7.3(3.8-14.3) 

            3-5yrs 24(2.6) 26(0.3) 8.1(4.6-14.1) 7.9(4.3-14.4) 

            6-10yrs 12(3.3) 17(0.5) 5.8(2.8-12.3) 4.4(1.9-9.9) 

Cardiovascular diseases     

             0-12months 88(5.1) 415(2.4) 2.2(1.7-2.8) 2.1(1.6-2.7) 

            13mths- 2yrs 40(2.8) 360(2.6) 1.1(0.8-1.5) 1.0(0.7-1.4) 

            3-5yrs 85(9.3) 550(7.1) 1.4(1.1-1.7) 1.4(1.0-1.8) 

            6-10yrs 51(14.1) 324(11.2) 1.3(0.9-1.8) 1.1(0.8-1.5) 

 

Digestive diseases     

             0-12months 22(1.3) 57(0.3) 3.9(2.4-6.4) 4.5(2.6-7.5) 

            13mths- 2yrs 9(0.6) 36(0.3) 2.4(1.2-4.9) 2.6(1.2-5.6) 

            3-5yrs 18(1.9) 61(0.8) 2.5(1.5-4.3) 3.2(1.8-5.6) 

            6-10yrs 8(2.2) 33(1.1) 2.0(0.9-4.3) 2.0(0.9-4.5) 

 

Unintentional injuries     

             0-12months 332(19.2) 621(3.6) 6.4(5.5-7.4) 6.7(5.8-7.9) 

            13mths- 2yrs 172(11.9) 482(3.5) 3.7(3.1-4.5) 3.6(2.9-4.4) 

            3-5yrs 217(23.8) 657(8.5) 3.4(2.8-4.0) 3.4(2.8-4.1) 

            6-10yrs 87(24.0) 331(11.4) 2.5(1.9-3.2) 2.4(1.8-3.2) 

Intentional injury/self-harm 

             0-12months 158(9.1) 68(0.4) 25.5(19.1-34.0) 21.3(15.7-29.1) 

            13mths- 2yrs 75(5.2) 46(0.3) 16.4(11.3-23.7) 13.9(9.3-20.7) 

            3-5yrs 93(10.2) 65(0.8) 13.5(9.7-18.7) 10.9(7.6-15.5) 

            6-10yrs 22(6.1) 37(1.3) 5.0(2.9-8.6) 3.8(2.1-6.8) 

     

Numbers at risk within each analyses time period 

0-12months 1,731(100) 17,371(100) 

13months-2years 1,444(83.4) 13,789(79.7) 

3-5years 912(52.7) 7,779(44.9) 

6-10years 362(20.9) 2,901(16.8) 

͚ adjustŵeŶt foƌ age, seǆ aŶd sŵokiŶg status   - number within cell <5 
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Figure 7-2 Adjusted odds ratios for each alcohol attributable morbidity, stratified by time 
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7.4 Discussion and Interpretation 

7.4.1 Summary of findings 

This study demonstrates that compared with patients in the general population, those 

patients who acquire a diagnosis of alcoholic psychosis attend both primary and 

secondary health care providers more frequently with other conditions reported to be 

attributable to alcohol. The conditions with the highest frequency in cases were 

injuries (unintentional and intentional) and nervous system disease (epilepsy), and the 

risk of both diseases was substantially higher in cases than in the general population as 

far as 10 years before alcoholic psychosis diagnosis. The third strongest association 

with alcoholic psychosis was seen for digestive diseases, and this association was 

apparent up to 5 years before diagnosis.  

Patients younger than 45 years appeared to have the highest odds of all diseases. 

However the odds of intentional and unintentional injuries remained high across all 

age groups. 

Together, these results suggest that targeting individuals with any alcohol-attributable 

disease may be beneficial in identifying high risk patients, and specifically focussing on 

those who present with any of these three conditions (digestive diseases, intentional 

injuries and epilepsy) may be a more sensitive way of identifying people who will be 

more likely to develop alcoholic psychosis. 

7.4.2 Strengths and limitations 

This is the first longitudinal study to assess not only alcohol related morbidities in 

patients prior to alcoholic psychosis but also the patterns of these morbidities as they 

vary over time and across age groups. Other general strengths of the study include the 

fact that the data on morbidities were prospectively collected, thus the possibility of 
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recall bias can be excluded. The large sample size of the study means that there was 

sufficient statistical power to generate effect estimates for morbidity categories that 

comprised of relatively few participants. By frequency matching the control group on 

general practice and age to cases, it was possible to account for differences in data 

recording between practices and differences in healthcare seeking behaviour between 

age groups respectively and this also provided the opportunity to assess for interaction 

by age where it occurred. Adjustment for several potential confounders implies that 

the study estimates are reasonably robust. Furthermore, by using general population 

and HES data which have national coverage, the study results are reasonably 

generalizable to the English population.  

Despite these strengths, there are some limitations and potential explanations of the 

study findings which warrant discussion. As mentioned in the previous chapter, there is 

the issue of the validity of alcoholic psychosis diagnosis which may have affected the 

robustness of the disease definition used in this study; however validation attempts 

were made to verify that patients identified had some evidence to substantiate their 

diagnosis.  There is also the issue of unmeasured or residual confounding, since the 

lack of information on other potential modifiers of healthcare use, for e.g. socio-

economic status, education and family history, meant that these were not adjusted for.  

The most important limitation of this study, however, is that theƌe isŶ͛t eŶough 

information to explicitly exclude the potential for reverse causality bias. For example, 

with specific regards to self-harm injuries it is possible that patients may have had 

͞ŵild͟ oƌ subclinical psychotic symptoms which lead to self-harm even before harmful 

or hazardous drinking began. Although analysis separated by time still showed that the 

relationships go as far back as 10 years pre-diagnosis of alcoholic psychosis, it is still not 

entirely clear what the subclinical ill-health among these patients were prior to the 
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study or prior to alcoholic psychosis diagnosis therefore these findings need to be 

interpreted with caution. 

Cautious interpretation is also required for the strong association observed between 

alcoholic psychosis and epilepsy. It could be argued that this finding is explained by the 

general increased risk of any psychosis that is present in patients with 

epilepsy(217,218). In one population survey in Sweden which included 713 adults with 

active epilepsy for instance, 5.9% of patients were reported to have had psychoses, 

alcohol dependence syndrome or other psychiatric disorders. In another study of 987 

patients with epilepsy in Iceland, lifetime prevalence of psychosis of 6% and 9% was 

also found for males and females respectively. Higher prevalence of up to 10-20% are 

also reported in patients with refractory epilepsy and even twice as high this 

proportion has been reported in patients with idiopathic generalized epilepsy. An 

alternative explanation could also be misclassification bias whereby withdrawal 

seizures in some patients may have been misdiagnosed as epilepsy thus resulting in the 

relatively high prevalence of the disease in cases. 

7.4.3 Interpretation in the context of other studies 

While there are very few reports to which these findings can be compared to, the 

present study findings of high rate of alcohol-related comorbidity are similar to a 

previous Finnish study by Perala et al that looked at both the psychiatric and alcohol-

related morbidities in patients prior to psychosis diagnosis(84). In Perala et al, the 

prevalence of lifetime treatment for head injuries, fractures, gastritis, epilepsy, 

fractures and arrhythmias was reported and was found to be higher among cases than 

a control population of people without alcohol dependence. The reported study 

however adds more information to this by describing, in addition to the conditions 

already mentioned by Perala et al, the prevalence of much more comprehensive 
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categories of diseases, overall and at different pre-diagnosis periods and by using a 

much larger population than previously. The association between alcoholic psychosis 

and these morbidities are simply explained by the widely reported interrelationship 

between these diseases and alcoholism(87).  

7.4.4 Chapter conclusions and implications 

This study quantified the burden of alcohol related comorbidities in patients diagnosed 

with alcoholic psychosis. Nearly two thirds of cases had had an alcohol-related 

condition compared to 31% in the control group. The association between several 

comorbidities (e.g. intentional and unintentional injuries) and psychosis diagnosis was 

strong as far as 10 years before psychosis diagnosis, implying that a closer review of 

alcohol-attributable healthcare attendances may be able to ensure the timely 

identification and treatment of patients who are currently at high risk of alcohol 

related mental problems. Patients who are identified early could be provided with 

potentially effective interventions that help modify drinking behaviour in addition to 

psychotherapeutic and pharmacologic interventions that target prodromal psychotic 

symptoms. Together such interventions may help delay the onset of psychosis in 

alcoholics and possibly avert the occurrence of the disease altogether.  
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Chapter 8 

8 Thesis summary, conclusions and recommendations for future research  

8.1 Summary  

This thesis sought to investigate whether there are opportunities within primary and 

secondary care settings to identify, treat or improve the prevention of alcohol misuse 

and its associated disorders. The first part looked at opportunities for prevention in 

people with alcoholic cirrhosis, while the second part looked at the same outcomes in 

people with alcoholic psychosis. For both disease groups, there were three objectives: 

1) To describe rates of healthcare utilisation (a proxy for intervention 

opportunities) in comparison to a control population during the pre-diagnosis 

period.  

2) To estimate the proportion of people with records of alcohol consumption or 

interventions in order to highlight if there is room to improve current 

prevention practice.  

3) To quantify comorbidities in patients during the pre-diagnosis period, as this is 

important to identify any specific alcohol related sequelae in patients that 

could inform future case finding strategies.  

Alcoholic cirrhosis and psychosis were specifically selected as they represent chronic 

alcoholism and are associated with significant morbidity and mortality. In addition, by 

making use of these two particular disease groups, this thesis had the opportunity to 

assess two slightly different populations of heavy drinkers in the UK. Compared to the 

population of patients with alcoholic psychosis, the alcoholic cirrhosis population were 

of a slightly older age and had more men. 
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Summary of main findings 

Overall, the thesis findings were generally consistent across both alcoholic cirrhosis and 

psychosis and are as follows:  

- Patients with alcoholic cirrhosis and alcoholic psychosis had a substantially 

higher rate of GP consultations and hospital admissions compared to the 

general population, particularly in the 5 years immediately before diagnosis.  

- The excess healthcare utilisation rates associated with alcoholic cirrhosis and 

psychosis were higher in men than women.  

- Although a high proportion of patients with cirrhosis and psychosis were being 

asked about their alcohol use, a large number of identified heavy drinkers were 

recorded to have not been given alcohol use interventions.  

- There was high prevalence of previously diagnosed alcohol-attributable 

morbidities among patients with alcoholic cirrhosis and psychosis which may 

explain the excess use of healthcare services among these patients.  

- In general, the risks of developing either alcoholic cirrhosis or psychosis 

increased with the increasing number of previously diagnosed morbidities, 

such that patients with 3 or more conditions had a relative risk of between a 9-

10 fold compared to 3 fold in those with single morbidity.  

 

Few areas where there were discrepancies across the population of psychosis 

and cirrhosis are as follows: 

Alcohol interventions 

- Women with alcoholic cirrhosis were more likely than men to receive 

interventions. However, for alcoholic psychosis the likelihood for men and 

women to receive interventions was similar.  
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Alcohol-attributable morbidities 

- The strongest association with later development of cirrhosis was found among 

patients who had presented previously with injuries, seizures or digestive 

diseases. For alcoholic psychosis, injuries and epileptic seizures, were the 

strongest predictors. 

 

Timing of alcohol-attributable disease burden 

- With respect to timing, in patients with psychosis, morbidities appeared to be 

less common in the periods farthest away from diagnosis than in the year of 

diagnosis. However in alcoholic cirrhosis, very strong associations can be seen 

for both intentional and unintentional injuries and epilepsy even as far as 10 

years before diagnosis. 

 

8.2 Thesis strengths  

There are certain strengths of this thesis that are worth summarising though they have 

been discussed in more detail within the study chapters. Firstly, the studies presented 

here represent the largest and most contemporary retrospective studies of healthcare 

utilisation and alcohol use interventions in people with alcoholic cirrhosis and 

psychosis. With 2,479 alcoholic cirrhosis cases, these studies are almost thirty times as 

big as the previous largest study (Table 3.1). For alcoholic psychosis, this is novel, as 

there have been no previous studies looking at healthcare utilisation in patients with 

the disease in relation to prevention opportunities.  

The large amount of statistical power in the thesis studies provided the opportunity 

like never before to derive precise estimates of health care utilisation in these 

important group of people with chronic alcoholism. It also allowed further detailed 
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analysis of results including age and sex stratification in situations where significant 

interactions were found.   

 By frequency matching the cases to controls by age and general practice, two 

important things have been achieved. First, some biases due to unseen practice level 

factors which cannot be adjusted for statistically have been minimised. Secondly, as 

age and general practice are strong determinants of healthcare utilisation, selecting a 

control population with similar characteristics, provides the assurance that increases in 

healthcare utilisation rates in cases, are not just driven by age but by the alcoholic 

disorders or other related morbidities which led to the diagnosis of the alcoholic 

disorders. 

This thesis has used general practice and hospital data which have national coverage; 

hence it is reasonable to assume that the thesis findings are representative of the true 

clinical activity of people with alcoholic cirrhosis and psychosis in the English 

population. It could be argued that only data from CPRD-HES linked practices were 

used and that therefore the representativeness of the study population has been 

affected. While this thesis has not specifically set out to investigate this, as previously 

mentioned, two recent studies have shown that people in HES-linked practices are not 

substantially different from non-linked practices in terms of demography providing the 

confidence that the study cases are indeed reasonably representative (157,176). 

The method used to define the population of alcoholic cirrhosis has been previously 

validated in both datasets, and this gives the assurance that people identified as having 

the disease have been correctly identified. 

Finally, previous studies have shown that using either primary or secondary care 

datasets independently, substantially underestimates the number of people with 

alcoholic cirrhosis. This is mainly because lapses in communication between primary 

and secondary care mean that a diagnosis made in secondary care for instance may not 
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be communicated to primary care as it should. By using the CPRD-HES linked data, this 

issue has been avoided. 

 

8.3 Issues identified 

Despite the above strengths there are a number of issues which were identified in this 

thesis.  

First is that of potential information bias, a common problem with studies that make 

use of routinely collected datasets. As acknowledged in chapters 4 and 6, it is possible 

that there are cases when brief advice for alcohol use is given to patients but not 

systemically recorded in the database. Additionally there is also the possibility that 

drinking status may not be recorded for people who do not show any obvious signs of 

alcohol problems. Although it is not clear the extent to which under-recording occurs, 

it is likely that the true proportion of people who may have received interventions is 

greater than the 20% seen in these data.   

Inconsistencies were also noted in patient alcohol records; for example, there were 

Đases of alĐoholiĐ Điƌƌhosis that had a status of ͞Ŷeǀeƌ-dƌiŶkeƌ͟. This ƌeiteƌates the 

widely accepted notion that people are often insincere about their levels of alcohol 

consumption or underestimate the total units of alcohol they consume and that 

practitioner records consequently reflect this inaccuracy in reporting.  

An additional complexity of primary care data is the use of non-specific codes for 

coding of clinical events. In the course of this thesis, some alcohol related codes were 

identified which do not specify volume or frequency of drinking and were therefore 

incompletely sensitive to distinguishing between harmful and hazardous drinking. This 

requires important consideration as it could have led to differential misclassification of 

drinking status whereby some patients will be assigned to a lower drinking category 

than is correct. 
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Through several methodological approaches, some of these potential biases were 

minimised. For example, by defining drinking status as the highest level of consumption 

in the period before diagnosis using a combination of absolute unit consumption data 

and diagnostic Read codes, the potential impact of misclassification bias was minimized 

to an extent. Additionally, by reporting relative rates of interventions, meaningful 

results on clinical practice can still be deduced amidst the likelihood that absolute rates 

represent underestimated Figures of true alcohol preventive work. 

 

In contrast to using a database approach for this thesis, using a clinical study where 

alcohol use assessment and the delivery of interventions could have been monitored, 

would have been extremely expensive, time consuming, and would have resulted in a 

much smaller and less representative population. It would have also not been able to 

provide access to the vast clinical history of patients that was available in CPRD and 

HES to inform the studies that assessed patterns of healthcare utilisation (The CPRD 

has since 1987 prospectively recorded data for patients included within the database). 

 

Other limitations 

Other general limitations, as acknowledged in section 3, include the fact that unlike for 

alcoholic cirrhosis, the method used to define the population of alcoholic psychosis has 

not been previously validated. As described in section 3.2, a validation attempt which 

involved looking for supporting evidence in primary care that could substantiate the 

diagnoses made in secondary care, and looking in secondary care for evidence that 

could substantiate those diagnoses made in primary care, was made. The general 

assumption behind this was that any patient having supporting evidence of their 

diagnosis in the alternate dataset (e.g. prescription for anti-psychotic medication in 



 

224 

primary care for those diagnosed in secondary care) had been correctly identified.  The 

results showed that 89% of patients with alcoholic psychosis selected for this thesis 

have some supportive evidence in the alternate dataset. It is acknowledged that this is 

not, of course, an entirely robust method of validation; however it provides a certain 

degree of assurance about the reliability of the code lists and case selection method. 

An alternative and more sensitive way to have validated the diagnosis as highlighted in 

chapter 6 would have been to directlǇ oďtaiŶ aŶd eǆaŵiŶe papeƌ ƌeĐoƌds fƌoŵ GP͛s foƌ 

any confirmatory information relating to the electronic diagnosis of alcoholic psychosis. 

Alternatively using free text records from GPs may have provided more information. 

However, both services come with a high financial cost (for example, the paper record 

validation service costs at least £100 per subject) and due to limited resources, it was 

not possible to do this within this thesis. Given that there are specific diagnostic criteria 

for diagnosing alcoholic psychosis, it is reasonable to assume that it is unlikely that 

general practitioners have recorded this diagnosis in error for patients. As for the 11% 

of patients without any supporting evidence, most of whom were diagnosed in 

hospital; the likely explanation is that, as expected, not all patients who present for the 

first time in hospital with psychosis would have previously attended primary care.  

 

Also worth noting with relevance to the morbidity studies, is a potential issue of 

reverse causality and the inability of the thesis to confirm the specificity of the 

association between alcohol use and the partially alcohol attributable comorbidities 

that were assessed. Although these comorbidities are widely reported to be associated 

with alcoholism, it is crucial to emphasize that this thesis did not assess the timing 

between the commencement of heavy drinking in patients and the occurrence of each 

morbidity. Even if this was planned, it may not have been feasible to ascertain 

temporal association for some diseases with long subclinical periods like diabetes, 
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ǁheƌe it is oŶlǇ possiďle to deteƌŵiŶe the ͞diagŶosis date͟ of the disease ƌatheƌ thaŶ 

the date of disease development. 

 

Finally, because some of the morbidities studied are not very common, there are some 

instances where the analyses are underpowered. By presenting confidence intervals, it 

has been made clear when this has occurred. On the whole, this has not occurred for 

more than one ICD-10 disease category, hence the potential impact should not be 

large. 

8.4 Implications for clinical practice  

There are a number of implications for clinical practice and alcohol control policies that 

can be drawn from these findings. 

 

i. Potential opportunities to improve efforts at alcohol misuse prevention 

The consistent finding of high rates of health service utilisation among cirrhosis and 

psychosis cases during the pre-diagnosis period suggests that there are opportunities 

which could be used to identify more high risk drinkers and provide more interventions 

for people drinking at levels which put their health at risk. Based on the data, the rates 

of both primary care consultations and hospital admissions was significantly higher in 

those who subsequently developed the severe alcoholic diseases, with the difference 

being up to 4 times higher in some situations. An analysis of consulting patterns over 

time, even further showed this high healthcare use to be present even up to 7 to 8 

years pre-diagnosis of cirrhosis and psychosis. There is currently little information on 

whether these opportunities for intervening exist for heavy drinking populations 

despite early identification being recommended as a national strategy, so this is an 

important addition.  
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ii. Practitioners may be more aware of their role in preventing alcohol harm 

Secondly, as high as 80% of patients had their alcohol use habit recorded during the 

pre-diagnosis period. Previous studies have shown as low as 27% of primary care 

patients with correct records of alcohol consumption(219). While changes in recording 

over time have not been directly assessed in the thesis, the results showing over 60% 

of controls and over 80% of cases with useable alcohol records is certainly higher than 

what has been previously reported and might imply that practitioners in the UK may be 

more aware, than has been previously reported, of their role in helping to reduce the 

harmful effects of risky drinking within the context of primary care. 

 

 

iii. The need for more efforts to encourage the wider implementation of alcohol 

interventions 

Perhaps this is the most important implication of the findings of this thesis. The studies 

in this thesis found that many patients did not have any evidence of an offered an 

intervention. In interpreting these findings, the nature of the data used should be 

considered. It is possible that there are situations where physicians intervened for 

heavy drinking but did not record them within the patieŶt͛s electronic healthcare 

records. This would suggest that the estimates identified in my thesis are lower than 

the real extent of implementation. Nevertheless, this does not alter the fact that 

despite efforts to encourage brief interventions both in the UK and internationally, the 

extent to which people receive advice about their drinking is low(115,144,184). Given 

the detrimental effects of excessive alcohol consumption, the implication of this is that 

more effort needs to be made to monitor drinking habits and deliver interventions to 

people with known drinking problems. 
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As acknowledged earlier, there are several interrelated factors which may account for 

suboptimal use of interventions, or gaps in recording practices. They include time 

priorities, lack of workplace support, poor financial reimbursement, fears about the 

effectiveness of interventions and feelings of inadequacy to deliver interventions(148). 

In addition to these organisational and attitudinal barriers, there may also be other 

barriers to implementation. For instance a study on nurses suggested that nurses who 

used alcohol themselves were more relaxed about providing advice on drinking , to 

suggest that attitudes towards of healthcare staff towards drinking could interfere with 

brief intervention implementation(151). 

 

To some extent, some of these barriers can be overcome and this has been the focus of 

on-going local and international research. An important first response to these barriers 

would presumably involve educating practitioners particularly around the value of 

intervening early for alcohol misuse and the limitations to continuity of care when 

intervention activities are not documented. In Sweden, a government national project 

known as the National Brief Intervention Project was started in 2004 with the aim of 

encouraging wide spread implementation of screening and brief interventions. The 

programme provided training and support for 3000 healthcare staff (2000 nurses and 

1000 GPs) to carry out screening and brief interventions. In a recent evaluation of the 

programme, it was shown that this training effort led to an increase in intervening 

activity among Finnish physicians, with the proportion of those carrying out 

interventions increasing from 59% to 79%. Though it is acknowledged that the current 

level of intervention in Finland is still lower than what is necessary to cause a 

population level reduction in alcohol related harm, the authors reported that an 

increasing trend in implementation is being seen. Such training programmes could be 

beneficial for countries like the UK where relatively less effort is being put towards 
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encouraging implementation. There are some previous research which have shown 

that training and support may only serve to increase screening and intervening rates 

among GPs who already feel committed in working with drinkers(187,208). Thus, the 

key point here may be a training programme that is provided for those practitioners 

who demonstrate commitment to addiction medicine. 

 

Another important barrier to implementation that is widely cited in the UK is that of 

financial reimbursement. A logical response to this has been a debate about whether 

alcohol use screening should be included in the QOF, the comprehensive contract 

which incentivises General practitioners in the UK for meeting certain healthcare 

quality targets. Data from smoking cessation in the UK showed that introducing a QOF 

indicator that rewards recording of smoking status led to an increase in the recording 

of smoking habits and cessation advice in UK general practices (220). In 2008, a pilot 

QOF-extra scheme was introduced in 30 General practices in north-west London, 

whereby participating practices were incentivised to screen patients with mental 

health conditions and cardiovascular disease. Recent analysis of this scheme suggested 

that the QOF-extra scheme led to an increase in screening for alcohol misuse among all 

patients, and had a spill-over effect even in those not covered by the scheme. The 

proportion of patients with mental health conditions and cardiovascular disease being 

screened for heavy drinking was 65.7% after the QOF extra scheme compared to 4.8% 

prior to the scheme(221). This programme however ended in 2011 due to restricted 

funding. This encouraging evidence not only shows the potential of such a scheme, but 

also favours the suggestion that perhaps systematically rolling out a pay for 

performance initiative for alcohol misuse at a national level could be the next 

important step to improve how alcohol misuse is addressed within healthcare settings. 

Since the QOF currently only incentivises GPs when they screen for alcohol use in 
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specific groups of people (222), it is highly likely that introducing a more 

comprehensive QOF indicator that rewards practitioners for providing interventions for 

all individuals known to be heavy drinkers could substantially improve screening and 

intervention activity among practitioners (139). 

 

At present there is the concern about whether the wider implementation of brief 

interventions would actually make a difference to alcohol related harm. It is therefore 

important to briefly re-evaluate the available evidence and principles behind the use of 

behavioural interventions.  

Brief interventions are grounded in behavioural change techniques which recognise 

that, for an individual to change an existing behaviour there is an interaction between 

the iŶdiǀidual͛s ĐapaďilitǇ to ĐhaŶge, ŵotiǀatioŶ, aŶd opportunity(223). Drawing on 

fairly recent novel work by Michie et al(224) where the content of brief interventions 

for alcohol were characterised, it was found that  at least 42 of these behavioural 

change techniques which influence different aspects that motivate a behavioural 

change are employed in brief alcohol interventions. The most frequently used BCT was 

identified to be motivational counselling which has proved successful in modifying 

behavioural change in other lifestyle areas such as smoking(225), healthy eating, and 

exercise(224). 

 

In terms of the exact potential effect of brief interventions, the first well-conducted 

trial of the effect of GP delivered brief interventions found that brief interventions led 

to a 43.7% reduction in the harmful drinking prevalence among the group receiving the 

intervention compared with 25.5% in the control group after a year of follow-up(226). 

Based on this result it has since been estimated that brief interventions by GPs at the 

national level could potentially lead to a reduction of excessive drinking in 250,000 
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men and 67,500 women each year. Other measures of effectiveness that have been 

reported for brief interventions include NNT, weekly alcohol reduction and reduction in 

mortality. The NNT for brief interventions is currently estimated at between 8 and 10, 

implying that for every 8 to 10 people who are offered brief advice on their drinking, 

one will go on to modify their drinking behaviour(130). As mentioned earlier, NNT in 

some sense underestimates the effectiveness of this intervention because even if 

patients do not respond initially, the intervention may initiate a movement along the 

stages of change as shown in the trans-theoretical model in figure 1-7(227). The NNT 

for alcohol interventions however compares favourably with the already established 

smoking cessation intervention which has a NNT of 20(132).  

Given these results, healthcare workers should actually be encouraged to include brief 

alcohol screening and counselling in their normal routine practice. 

 

 

iv. Possibility of identifying heavy drinkers using prompting systems attached to 

electronic health records 

Finally, the analysis of comorbidities in individuals prior to the diagnosis of alcoholic 

cirrhosis and psychosis has highlighted potential pointers to those patients who may be 

at risk of alcohol related harm. Based on the thesis findings, people with alcoholic 

cirrhosis and psychosis were more likely to present to healthcare for digestive diseases, 

injuries and nervous system diseases. From an epidemiological perspective, these 

findings imply that if people who present with these conditions undergo a thorough 

alcohol use assessment it could be possible to identify at-risk drinkers who may benefit 

the most from targeted interventions. 

One practical consideration of this however is that while these three conditions 

showed very strong risks of the later development of cirrhosis and psychosis, the 
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absolute number of people who presented with them are relatively fewer than those 

who presented with conditions with modest risks. This implies that although relying on 

these conditions may help to correctly identify those who are at risk, only a small 

proportion of heavy drinkers can be identified this way.    

Ultimately, the major way to avoid this is if practitioners could at the very least focus 

on groups of patients who present with any alcohol related condition. This targeted 

screening is already recommended in the Alcohol harm Reduction strategy although it 

is not clear to what extent the uptake of this guidance is in primary and secondary care 

settings(5). Another alternative approach which would even capture a larger group of 

heavy drinkers is universal screening. The Public health PH24 guidance issued by NICE 

recommends this universal screening whereby NHS healthcare professionals are 

advised to screen for alcohol use in all patients where feasible(22). This has however 

met with substantial resistance, probably due to the increased workload it suggests.  

 

As a starting point however, the information on comorbidities cited above can be 

explored in future, and in addition to other sociodemographic information, could be 

used to develop risk prediction algorithms. Such algorithms could then be incorporated 

within electronic records in such a way that patients who have a combination of risk 

factors that indicate potential heavy alcohol use would be flagged up to practitioners 

during consultations. Such risk prediction models and flagging systems have already 

been developed for several other conditions e.g. cancers; and is likely to be of great 

value to practitioners  whose likelihood to identify at-risk drinkers may be constrained 

by time. 
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8.5 Implications for future research 

There are a number of avenues that can be investigated following this thesis to further 

strengthen the prevention of alcohol use disorders. 

 

8.5.1 Using patients with other alcohol related diseases to answer similar research 

questions 

The results of this thesis have been based on people with two specific 100% alcohol-

attributable diseases, alcoholic cirrhosis and psychosis.  As described earlier, these 

diseases were chosen as they represent a heavy drinking population and a population 

with significant morbidity and mortality impact. It is however possible that there are 

other groups of heavy drinkers who may have comorbidity and consultation patterns 

that differ from what has been found in this thesis. Therefore future studies could 

replicate this work using people with other 100% alcohol-attributable diseases e.g. 

alcoholic hepatitis to ensure that if there are any other patterns not captured in this 

thesis, they are not being missed. 

 

8.5.2 Additional data and methods 

8.5.2.1 Use of free-text data  

This thesis quantified the proportion of patients who had been screened for heavy 

drinking or provided with interventions using only information that was recorded 

within structured coded fields of electronic primary care records. There are several 

limitations to this which suggest that further research would be helpful. 
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First, within the CPRD, the structured data fields are supplemented with free text fields 

that provide clinicians with flexibility during data entry. In several studies practitioners 

have been found to record diagnostic and prescribing information within these free-

text fields therefore it is likely that alcohol information may be recorded there as well 

(228). Though free-text records are obtained at a high cost, further research analysing 

such records would potentially help to give a more comprehensive insight to the extent 

of intervention activity that goes on unrecorded within primary care settings. 

 

8.5.2.2 Mixed methods research 

Secondly, there are several characteristics that may influence the recording of alcohol 

status or the recording of interventions in the general population which cannot be 

teased out of the data used for this thesis. These include GP characteristics such as 

gender, training and drinking status, or even practice characteristics namely staffing 

and location. More research can help understand the role that these factors may have 

played in the study results. Therefore mixed methods research which would employ 

focus groups to explore patient, practitioner and practice attributes may be beneficial 

as it would give more insights to why and for whom alcohol status and interventions 

are recorded in general practice. 

 

8.5.3 Practice-level research 

It was not feasible to assess variations in recording practises across practices and 

regions within the time available for this thesis. However it would be beneficial if 

further studies could identify those practices or regions with high levels of recording 
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and their characteristics, as they could then be used as the standard to inform best 

practice guidelines. 

8.5.4 Potential for risk prediction modelling 

Risk prediction tools are now being developed and used across general practice 

settings to identify people at high risk of diseases which are otherwise fatal if identified 

at an advanced stage. Several alcohol use disorders namely cirrhosis and psychosis fall 

within this category, but as there are currently no formal tools to predict those who 

may be at risk, further quantitative studies that can develop a model that predicts 

people at high risk of such alcohol use disorders may be beneficial. 

Developing the risk prediction tool would involve incorporating all the potential 

morbidities that heavy drinkers are likely to present with prior to when they have a 

recognised severe alcoholic disease (as identified in this thesis), with other patient 

demographic characteristics such as age, gender, BMI and Socio-economic status. The 

developed tool could be integrated in electronic primary care data as has been the case 

for cancer and several cardiovascular diseases, and then used to identify those patients 

that will benefit most from targeted interventions.   

 

8.5.5 Economic modelling studies 

Although the overall cost of alcohol related harm to the UK has been estimated, 

estimating the costs associated with high risk individuals who are not identified in a 

timely manner may serve a few purposes. First, it could be used to make the case 

against the delay of legislations or policies that can positively influence the level at 

which practitioners implement interventions. Secondly, it could also be used as a 

starting point for estimating future health care needs for planning purposes. As this 
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thesis has already produced comprehensive estimates of health care utilisation among 

these high risk patients in comparison to the general population, these could be used 

as the basis for such economic modelling work.  

8.5.6 Other outcomes 

Timing 

To fully capitalise on the study data, modelling the timing of events is required. Timing 

of interventions was not a principal focus of this thesis, therefore further studies which 

give more consideration to the timing of screening, and intervention in relation to the 

timing of the first record of heavy drinking or the timing of diagnosis, are needed to get 

a better picture how much earlier we can be identifying people at high risk of alcohol 

problems. 

 

Effect of brief interventions 

It was outside the scope of this thesis to assess whether there were different outcomes 

in patients who received interventions versus those who did not. However it may be 

interesting to see whether survival or prognosis after disease diagnosis is different in 

both groups. This information would be useful to clinicians as well as those who 

advocate the implementation of brief alcohol interventions.  
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8.5.7 Conclusions 

Given the increase in alcohol related harm in the UK, there is a justifiable focus on the 

topic area that has been assessed in this thesis. The main conclusion of this thesis is 

that there are opportunities to implement evidence-based interventions for heavy 

drinkers, however, many heavy drinkers are not provided with these evidence-based 

interventions. This gap in intervention delivery has potential consequences for public 

health and implies that more national efforts to address potential factors that act as 

disincentives to preventive work are needed. Additionally, it also implies that 

practitioners need to do more to achieve the widespread implementation of screening 

and brief interventions that presupposes any public health benefit. 
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Appendices 

Appendix 1:  Brief description of alcohol attributable fractions and estimating 

of alcohol related harm 

The Alcohol-attributable fraction (AAF) of any disease is defined as the proportion of a 

disease that is attributable to alcohol use. This fraction value is very important because 

it is the basis of estimating alcohol related burden. So for example, for conditions 

where the AAF is 1(100%) i.e. conditions where alcohol is reported to be responsible 

for all cases e.g. alcoholic liver disease, all cases of the disease in a given population 

will be included when estimating alcohol related burden within that population. 

However for partially attributable conditions e.g. falls and certain cancers only the 

fraction specified by the AAF value will be included.  

CoŶditioŶs ǁheƌe alĐohol is ƌespoŶsiďle foƌ all Đases aƌe ƌefeƌƌed to as ͞ǁhollǇ alĐohol 

attƌiďutaďle ĐoŶditioŶs͟ ǁhile the ƌeŵaiŶiŶg ĐoŶditioŶs ǁheƌe alĐohol is a ĐoŶtƌiďutoƌǇ 

Đause aƌe ƌefeƌƌed to ͞paƌtiallǇ alĐohol attƌiďutaďle ĐoŶditioŶs͟. 

For diseases which are not wholly attributable to alcohol, AAFs are estimated by 

comparing the population risk of the disease under current conditions to a hypothetical 

scenario where no one has consumed alcohol. This is achieved by using information on 

the distribution of drinking patterns and the risks of disease in people drinking  at 

different levels of alcohol consumption compared to abstainers. While there are 

several limitations to this method, not least the accuracy of the data on drinking 

patterns and the assumption of causality between alcohol and assessed diseases, this 

technique is widely used both in the UK and internationally and is considered the 

staŶdaƌd. AAF͛s iŶ EŶglaŶd foƌ diseases paƌtiallǇ attƌiďutaďle to alĐohol aƌe ĐalĐulated 

by the North West Public Health Observatory. These AAFs are then applied annually to 
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hospital episode statistics and mortality data to estimate the total proportion of 

admissions cases and deaths caused by alcohol consumption each year. 
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Appendix 2: Code list used to identify supportive evidence for incident cases 

of alcoholic psychosis identified in only CPRD data.  

 

ICD-10 Code description 

F059 Delirium, unspecified 

F067 Mild cognitive disorder 

F09 Unspecified organic or symptomatic mental disorder 

F100 Mental & behav dis due to use of alcohol: acute intoxication 

F101 Mental and behav dis due to use of alcohol: harmful use 

F102 Mental and behav dis due to use of alcohol: dependence synd 

F103 Mental and behav dis due to use of alcohol: withdrawal state 

F104 Men & behav dis due alcohol: withdrawl state with delirium 

F106 Mental and behav dis due to use of alcohol: amnesic syndrome 

F112 Mental & behav dis due to use of opiods; dependence syndrome 

F125 Mental & behav dis due use cannabinoids; psychotic disorder 

F132 Men & behav dis due use seds/hypnotics: dependence syndrome 

F171 Men & behav dis due use tobacco: harmful use 

F172 Men & behav dis due use tobacco: dependence syndrome 

F190 Men & behav dis multiple/psychoact drug: acute intox 

F192 Men & behav dis multiple/psychoact drug: dependence syndrome 

F195 Men & behav dis multiple/psychoact drug: psychotic disorder 

F200 Paranoid schizophrenia 

F209 Schizophrenia, unspecified 

F21 Schizotypal disorder 

F220 Delusional disorder 

F230 Acute polymorphic psychot disord without symp of schizoph'a 

F233 Other acute predominantly delusional psychotic disorders 

F239 Acute and transient psychotic disorder, unspecified 

F259 Schizoaffective disorder, unspecified 

F28 Other nonorganic psychotic disorders 

F29 Unspecified nonorganic psychosis 

F302 Mania with psychotic symptoms 

F319 Bipolar affective disorder, unspecified 

F321 Moderate depressive episode 

F323 Severe depressive episode with psychotic symptoms 

F329 Depressive episode, unspecified 

F339 Recurrent depressive disorder, unspecified 

F400 Agoraphobia 

F402 Specific (isolated) phobias 
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F412 Mixed anxiety and depressive disorder 

F419 Anxiety disorder, unspecified 

F430 Acute stress reaction 

F458 Other somatoform disorders 

F601 Schizoid personality disorder 

F819 Developmental disorder of scholastic skills, unspecified 

F99 Mental disorder, not otherwise specified 

X609 Occurrence at unspecified place 

X610 Occurrence at home 

X619 Occurrence at unspecified place 

X640 Occurrence at home 

X649 Occurrence at unspecified place 

X650 Occurrence at home 

X659 Occurrence at unspecified place 

X780 Occurrence at home 
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Appendix 3: Code list used to identify supportive evidence for incident cases 

of alcoholic psychosis identified in HES data.  

        

Medcode Read code Read term 

29333 13L3.00 Relative - psychotic illness 

5752 146..00 H/O: psychiatric disorder 

24484 146Z.00 H/O: psychiatric disorder NOS 

4874 2232 O/E - mentally confused 

8194 225..11 O/E - mental state 

4390 285..11 Psychotic condition, insight present 

22644 286..11 Poor insight into psychotic condition 

55797 6651 Psychiatric symptom changes 

29931 6652 Mental state 

4246 6664 Mental handicap problem 

68132 6894 Mental retardation screen 

6982 69F..00 Mental Health Act examination 

22126 69FZ.00 Mental Health Act exam NOS 

10835 6A6..00 Mental health review 

30732 6A60.00 Mental health review follow-up 

90108 7P22.00 Rehabilitation for psychiatric disorders 

8419 8A2..00 Psychiatric monitoring 

31278 8A21.00 Psychiatric observation 

29777 8A2Z.00 Psychiatric monitoring NOS 

12035 8BM0.00 Mental health medication review 

32960 8CE9.00 Mental health information leaflet given 

12469 8CM2.00 Psychiatry care plan 

97639 8CM9.00 Mental health care programme approach contingency plan 

18757 8CQ..00 Mental health crisis plan 

51383 8CQ0.00 Completion of mental health crisis plan 

97742 8CQ1.00 Mental health care programme approach crisis plan 

98919 8CQ1.11 Mental health CPA crisis plan available 

12470 8CR7.00 Mental health personal health plan 

95965 8CY..00 Mental Health Care Programme Approach 

101748 8Ce7.00 Preferred place of care - mental health unit 

7503 8H23.00 Admit psychiatric emergency 

3488 8H23000 Emerg psychiatric admiss MHA 

95163 8H2T.00 Emergency voluntary psychiatric admission Mental Health Act 

21638 8H34.00 Psychiatric day care 

4711 8H38.00 Non-urgent psychiatric admisn. 

2189 8H49.00 Psychiatric referral 

18872 8H4P.00 Referral to child psychiatrist 

24504 8H7A.00 Refer to mental health worker 
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24157 8HB8.00 Mental therapy follow-up 

52032 8HBK.00 Mental health triage nurse follow up 

12285 8HHR.00 Referral to child and adolescent psychiatry service 

13703 8HHn.00 Referral to non NHS mental health community service 

12365 8HHo.00 Referral to older age community mental health team 

41071 8HHr.00 Referral for mental health self-help literature 

12447 8HHu.00 Referral to primary care mental health gateway worker 

41040 8HHv.00 Referral to primary care mental health graduate worker 

27640 8HJ3.00 Psychiatric self-referral 

24502 8HK9.00 Psychiatric D.V. requested 

21384 8HL9.00 Psychiatry D.V. done 

21625 8HM9.00 Listed for Psychiatric admissn 

6282 8HT6.00 Referral to developmental clinic 

13677 8HVO.00 Private referral to psychiatrist 

12053 8Hc..00 Referral to mental health team 

10236 8Hc0.00 Referral to community mental health team 

11449 8Hc1.00 Referral to mental health crisis team 

84212 8Hc2.00 Referral to primary care mental health team 

32846 8Hg7.00 Discharged from care of mental health triage nurse 

93427 8Hg9.00 Discharged from community mental health service 

95967 8HgB.00 Discharged by mental health primary care worker 

95936 8HlB.00 Urgent referral to psychiatrist 

97570 8HlD.00 Referral to forensic psychiatrist 

102650 8IE5.00 Mental health assessment declined 

34444 918d.00 Carer of a person with mental health problem 

70680 9239 FP22-in mental hospital 

7920 9H...00 Mental health administration 

11265 9H6..00 On national service framework mental health register 

12114 9H7..00 Removed from severe mental illness register 

11166 9H8..00 On severe mental illness register 

32589 9H9..00 Mental health annual physical examination done 

16047 9HZ..00 Mental health admin. NOS 

2764 9N1T.00 Seen in psychiatry clinic 

25516 9N2a.00 Seen by community psychiatric nurse 

46644 9N2q.00 Seen by primary care graduate mental health worker 

46651 9N2r.00 Seen by mental health triage nurse 

59872 9N2v.00 Seen by primary care mental health gateway worker 

93440 9N2z.00 Seen by child and adolescent mental health service 

10707 9N4N.00 Did not attend mental health appointment 

30727 9N4g.00 DNA - Did not attend psychiatry clinic 

43897 9N4j.00 DNA - Did not attend community psychiatric nurse review 

30728 9N4t.00 DNA - Did not attend mental health review 

102636 9N5F.00 Patient initiated encounter with mental health crisis team 

93630 9N6h.00 Referral by mental health service 
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59131 9NI6.00 Psychiatric outreach clinic 

90891 9NJb.00 In-house psychiatry first appointment 

88736 9NJc.00 In-house psychiatry discharge 

84412 9NJd.00 In-house psychiatry follow-up appointment 

30574 9NN4.00 Has community mental health team key worker 

18444 9NN5.00 Under care of psychiatrist 

10308 9NN7.00 Under care of mental health team 

19222 9NNM.00 Under care of community psychiatric nurse 

47064 9NNQ.00 Under care of hospital psychiatric team 

94698 9Nk6.00 Seen in mental health clinic 

96940 9No0.00 Seen in child and adolescent psychiatry clinic 

30463 9Ol..00 Mental health monitoring administration 

34343 9Ol0.00 Mental health monitoring first letter 

34344 9Ol1.00 Mental health monitoring second letter 

34345 9Ol2.00 Mental health monitoring third letter 

45756 9Ol3.00 Mental health monitoring verbal invitation 

72385 9Ol4.00 Mental health monitoring telephone invite 

53715 9bA..00 Psychiatry 

95599 9bA1.00 Mental illness (specialty) 

39127 9bA2.00 Child and adolescent psychiatry 

72941 9bA3.00 Forensic psychiatry 

73346 9bA5.00 Old age psychiatry 

34360 9h9..00 Exception reporting: mental health quality indicators 

11774 9h91.00 Except from mental health quality indicators: Patient unsuit 

11750 9h92.00 Except from mental health quality indicators: Informed diss 

3630 E....00 Mental disorders 

7233 E0...00 Organic psychotic conditions 

33707 E00..00 Senile and presenile organic psychotic conditions 

17770 E130.11 Psychotic reactive depression 

3636 E13z.11 Psychotic episode NOS 

42410 E2z..00 Neuroses or other mental disorder NOS 

9971 Eu...00 [X]Mental and behavioural disorders 

30034 Eu1..00 [X]Mental and behavioural disorders due to psychoactive subs 

5611 Eu10.00 [X]Mental and behavioural disorders due to use of alcohol 

44299 Eu10000 [X]Mental & behav dis due to use alcohol: acute intoxication 

21879 Eu10100 [X]Mental and behav dis due to use of alcohol: harmful use 

39327 Eu10200 [X]Mental and behav dis due to use alcohol: dependence syndr 

20514 Eu10300 [X]Mental and behav dis due to use alcohol: withdrawal state 

12353 Eu10500 [X]Mental & behav dis due to use alcohol: psychotic disorder 

39799 Eu10600 [X]Mental and behav dis due to use alcohol: amnesic 

syndrome 

41317 Eu13.00 [X]Mental and behavioural dis due use sedatives/hypnotics 

64210 Eu13000 [X]Mental & behav dis due seds/hypntcs: acute intoxication 

44330 Eu13200 [X]Mental and behav dis due to seds/hypntcs: dependence 

synd 
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62449 Eu21.14 [X]Prepsychotic schizophrenia 

25019 Eu23.00 [X]Acute and transient psychotic disorders 

11778 Eu23200 [X]Acute schizophrenia-like psychotic disorder 

44503 Eu23y00 [X]Other acute and transient psychotic disorders 

34168 Eu23z00 [X]Acute and transient psychotic disorder, unspecified 

11973 Eu24.13 [X]Induced psychotic disorder 

30985 Eu2y.00 [X]Other nonorganic psychotic disorders 

13024 Eu30100 [X]Mania without psychotic symptoms 

21065 Eu30200 [X]Mania with psychotic symptoms 

37102 Eu30211 [X]Mania with mood-congruent psychotic symptoms 

48632 Eu30212 [X]Mania with mood-incongruent psychotic symptoms 

9667 Eu32200 [X]Severe depressive episode without psychotic symptoms 

41989 Eu32211 [X]Single episode agitated depressn w'out psychotic symptoms 

22806 Eu32212 [X]Single episode major depression w'out psychotic symptoms 

59386 Eu32213 [X]Single episode vital depression w'out psychotic symptoms 

12099 Eu32300 [X]Severe depressive episode with psychotic symptoms 

24117 Eu32311 [X]Single episode of major depression and psychotic symptoms 

24112 Eu32313 [X]Single episode of psychotic depression 

98414 Eu32700 [X]Major depression, severe without psychotic symptoms 

98417 Eu32800 [X]Major depression, severe with psychotic symptoms 

11329 Eu33211 [X]Endogenous depression without psychotic symptoms 

11252 Eu33212 [X]Major depression, recurrent without psychotic symptoms 

29451 Eu33213 [X]Manic-depress psychosis,depressd,no psychotic symptoms 

73991 Eu33214 [X]Vital depression, recurrent without psychotic symptoms 

23731 Eu33311 [X]Endogenous depression with psychotic symptoms 

28677 Eu33312 [X]Manic-depress psychosis,depressed type+psychotic 

symptoms 

32941 Eu33313 [X]Recurr severe episodes/major depression+psychotic 

symptom 

16861 Eu33315 [X]Recurrent severe episodes of psychotic depression 

37531 Eu62100 [X]Enduring personality change after psychiatric illness 

35200 Euz..00 [X]Mental disorder, not otherwise specified 

22359 Euz..11 [X]Mental illness NOS 

27703 Ey...00 Other specified mental disorders 

10945 Ez...00 Mental disorders NOS 

11092 ZL1B.00 Under care of psychiatrist 

11954 ZL1B100 Under care of child and adolescent psychiatrist 

32625 ZL1B200 Under care of forensic psychiatrist 

48562 ZL1B300 Under care of liaison psychiatrist 

32546 ZL1B411 Under care of elderly mentally ill psychiatrist 

26342 ZL1B412 Under care of old age psychiatrist 

32847 ZL1B600 Under care of rehabilitation psychiatrist 

32684 ZL22E00 Under care of psychiatric nurse 

25333 ZL23100 Under care of community psychiatric nurse 

32602 ZL31400 Under care of mental health counsellor 
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10002 ZL5B.00 Referral to psychiatrist 

11071 ZL5B100 Referral to child and adolescent psychiatrist 

10026 ZL5B111 Referral to child psychiatrist 

36728 ZL5B300 Referral to liaison psychiatrist 

44910 ZL5B400 Referral to rehabilitation psychiatrist 

9868 ZL62E00 Referral to psychiatric nurse 

10828 ZL73400 Referral to mental health counsellor 

9822 ZL9D.00 Seen by psychiatrist 

10027 ZL9D100 Seen by child and adolescent psychiatrist 

25555 ZL9D200 Seen by forensic psychiatrist 

28714 ZL9D300 Seen by liaison psychiatrist 

28725 ZL9D411 Seen by psychiatrist for the elderly mentally ill 

28720 ZL9D412 Seen by old age psychiatrist 

38954 ZL9D500 Seen by psychiatrist for mental handicap 

28802 ZL9D600 Seen by rehabilitation psychiatrist 

25134 ZLA2E00 Seen by psychiatric nurse 

7950 ZLA3100 Seen by community psychiatric nurse 

11425 ZLB5.00 Seen by mental health counsellor 

11133 ZLD1400 Discharge by mental health counsellor 

25459 ZLD2a00 Discharge by psychiatrist 

25314 ZLD2b00 Discharge by child and adolescent psychiatrist 

25554 ZLD2c00 Discharge by forensic psychiatrist 

32537 ZLD2e12 Discharge by psychiatrist for the elderly mentally ill 

45983 ZLD2g00 Discharge by rehabilitation psychiatrist 

32534 ZLD7C00 Discharge by psychiatric nurse 

25528 ZLD8100 Discharge by community psychiatric nurse 

25510 ZLE9.00 Discharge from psychiatry service 

25846 ZLE9100 Discharge from child and adolescent psychiatry service 

94758 ZLE9200 Discharge from forensic psychiatry service 

53189 ZLE9300 Discharge from liaison psychiatry service 

32093 ZLF2200 Discharge from psychiatry day hospital 

59238 ZLF2311 Discharge from old age psychiatry day hospital 

9945 ZQ3E.00 Mental health assessment 

35326 ZQ3F.00 Planned mental health assessment 

25262 ZQ3G.00 Emergency mental health assessment 

30191 ZV11.00 [V]Personal history of mental disorder 

93419 ZV11y00 [V]Personal history of other specified mental disorder 

73954 ZV11z00 [V]Personal history of unspecified mental disorder 

41355 ZV17000 [V]Family history of psychiatric condition 

30182 ZV1A.00 [V]Family history of mental and behavioural disorders 

25128 ZV40.00 [V]Mental and behavioural problems 

31638 ZV40.12 [V]Mental problems 

63785 ZV40200 [V]Other mental problems 

55678 ZV40y00 [V]Other specified mental or behavioural problem 
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45309 ZV40z00 [V]Unspecified mental or behavioural problem 

27866 ZV4By00 [V]Other physical and mental strain related to work 

40414 ZV67300 [V]Psychotherapy/other treatment-mental disorder follow-up 

23920 ZV69.00 [V]Psychiatric paitient admission details 

52742 ZV69000 [V]Psychiatric patient - not previously admitted 

94762 ZV69111 [V]Psychiatric patient - previous admission this district 

53030 ZV69211 [V]Psychiatric patient - previously admitted other district 

37595 ZV70100 [V]General psychiatric examination requested by authority 

9748 ZV70200 [V]Other or unspecified general psychiatric examination 
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Appendix 4: Code list for medications considered as supporting evidence for 

incident cases of alcoholic psychosis 

 

Drug code 

(multilex 

code) 

Drug substance name 

17138001 agomelatine 

4948001 alprazolam 

11612001 amisulpride 

2776002 amitriptyline hydrochloride 

1656001 amitriptyline hydrochloride/chlordiazepoxide 

5296002 amitriptyline hydrochloride/perphenazine 

4958002 amobarbital sodium 

2747001 amobarbital sodium/secobarbital sodium 

5994002 amoxapine 

12546001 aripiprazole 

4901002 ascorbic acid/pyridoxine hydrochloride/tryptophan 

4019001 benperidol 

523002 bromazepam 

5176001 buspirone hydrochloride 

5072001 butobarbital 

5311001 butriptyline hydrochloride 

2966001 carbamazepine 

652001 chloral hydrate 

1743009 chloral hydrate/potassium bromide 

3190002 chlordiazepoxide hydrochloride 

6412001 chlorpromazine 

5238001 chlorpromazine hydrochloride 

926001 chlorprothixene 

8619001 citalopram hydrobromide 

7825001 citalopram hydrochloride 

3351001 clobazam 

3359001 clomipramine hydrochloride 

3365001 clonazepam 

6422001 cloral betaine 

6404001 clozapine 

2967001 cyclobarbital calcium 

1853001 desipramine hydrochloride 

2783001 diazepam 

3595001 dichloralphenazone 

967002 dipotassium clorazepate 
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3688002 dosulepin hydrochloride 

3691002 doxepin hydrochloride 

3696001 droperidol 

13001001 duloxetine hydrochloride 

8328001 escitalopram oxalate 

17423001 eslicarbazepine acetate 

829001 flunitrazepam 

5552001 fluoxetine hydrochloride 

3495002 flupentixol dihydrochloride 

3498001 fluphenazine hydrochloride 

2365001 fluphenazine hydrochloride/nortriptyline hydrochloride 

210002 flurazepam hydrochloride 

3506002 fluvoxamine maleate 

3750002 haloperidol 

2655001 haloperidol decanoate 

2887001 imipramine hydrochloride 

3891001 iprindole 

551001 iproniazid phosphate 

3894001 isocarboxazid 

887001 isopropamide iodide/trifluoperazine hydrochloride 

53002 ketazolam 

1146001 levomepromazine hydrochloride 

1146002 levomepromazine maleate 

4000001 lofepramine 

2361001 loprazolam mesilate 

4007002 lormetazepam 

5993002 loxapine 

4071002 maprotiline hydrochloride 

650002 medazepam 

8139001 melatonin 

653001 methyprylone 

4190001 mianserin hydrochloride 

11282001 mirtazapine 

6250001 moclobemide 

8637001 nefazodone hydrochloride 

2772001 nitrazepam 

4303001 nortriptyline hydrochloride 

10432003 olanzapine 

4332001 oxazepam 

8374002 oxcarbazepine 

469001 oxypertine 

15473001 paliperidone 

6509001 paroxetine hydrochloride 

637001 pericyazine 
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1412001 perphenazine 

622001 phenelzine sulphate 

4483001 pimozide 

1744009 potassium bromide/valerian extract 

156001 prazepam 

4603001 prochlorperazine maleate 

2659001 prochlorperazine mesilate 

6522001 promazine hydrochloride 

2494001 protriptyline hydrochloride 

11262003 quetiapine fumarate 

11161001 reboxetine mesilate 

6655001 remoxipride hydrochloride monohydrate 

362002 risperidone 

850002 secobarbital sodium 

10187001 sertindole 

6826001 sertraline hydrochloride 

13789001 sodium oxybate 

5393001 sodium valproate 

4773001 sulpiride 

562001 thioridazine hydrochloride 

4855001 tranylcypromine sulphate 

4857002 trazodone hydrochloride 

4878002 triazolam 

1925001 triclofos sodium 

7376003 trifluoperazine hydrochloride 

719001 trifluoperazine hydrochloride/tranylcypromine sulphate 

4883002 trifluperidol 

4892002 trimipramine maleate 

4900001 tryptophan 

2371001 valproate semisodium 

6983002 valproic acid 

1663001 venlafaxine hydrochloride 

1040001 viloxazine hydrochloride 

11725002 zaleplon 

7295001 zolpidem tartrate 

6361001 zopiclone 

1809002 zotepine 

6480001 zuclopenthixol acetate 

1232001 zuclopenthixol decanoate 

178002 zuclopenthixol dihydrochloride 
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8.6  

Appendix 5:  Code list for alcohol related outcomes 

 

Read code Description  

 

1361.11 Non-drinker alcohol 

1361.12 Non-drinker alcohol 

1361 Teetotaller 

136M.00 Current non drinker 

1362 Trivial drinker - <1u/day 

136O.00 Moderate drinker 

136N.00 Light drinker 

136L.00 Alcohol intake within recommended sensible limits 

136C.00 Ex-moderate drinker - (3-6u/d) 

1362.12 Drinks occasionally 

U801.00 [X]Eviden of alcohl involv blood alcohl level 20-39mg/100ml 

136A.00 Ex-trivial drinker (<1u/day) 

136B.00 Ex-light drinker - (1-2u/day) 

1364 Moderate drinker - 3-6u/day 

1363 Light drinker - 1-2u/day 

1362.11 Drinks rarely 

U800.00 [X]Eviden of alcohl involv blood alcohl level <20 mg/100 ml 

136K.00 Alcohol intake above recommended sensible limits 

136S.00 Hazardous alcohol use 

136R.00 Binge drinker 

U803.00 [X]Eviden of alcohl involv blood alcohl level 60-79mg/100ml 

136W.00 Alcohol misuse 

U802.00 [X]Eviden of alcohl involv blood alcohl level 40-59mg/100ml 

136E.00 Ex-very heavy drinker-(>9u/d) 

ZRk6.11 SADQ - Severity of alcohol dependence questionnaire 

ZR1E.00 Alcohol dependence scale 

U804.00 [X]Eviden of alcohl involv blood alcohl level 80-99mg/100ml 

ZR1E.11 ADS - Alcohol dependence scale 

E250100 Nondependent alcohol abuse, continuous 

E250z00 Nondependent alcohol abuse NOS 

1365 Heavy drinker - 7-9u/day 

E23..12 Alcohol problem drinking 

136Q.00 Very heavy drinker 

E231z00 Chronic alcoholism NOS 

136D.00 Ex-heavy drinker - (7-9u/day) 

136T.00 Harmful alcohol use 
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E250.00 Nondependent alcohol abuse 

136P.00 Heavy drinker 

ZRBJ.00 Drinking problem scale 

1366 Very heavy drinker - >9u/day 

4I91.11 Breath alcohol level 

ZRk9.11 SADD - Short alcohol dependence data 

ZV4KC00 [V] Alcohol use 

8CE1.00 Alcohol leaflet given 

136F.00 Spirit drinker 

388u.00 Fast alcohol screening test 

1367 Stopped drinking alcohol 

136Z.00 Alcohol consumption NOS 

ZRa1100 Brief Michigan alcoholism screening test 

136G.00 Beer drinker 

1368 Alcohol consumption unknown 

ZRVK.00 Last six months of drinking questionnaire 

9k19.00 Alcohol assesment declined - enhanced services admin 

ZRk9.00 Short alcohol dependence data 

ZG23100 Advice on alcohol consumption 

8CAM.00 Patient advised about alcohol 

ZR1F.11 AUDIT - Alcohol use disorders identification test 

8HHe.00 Referral to community drug and alcohol team 

6892 Alcohol consumption screen 

9k13.00 Alcohol questionnaire completed 

ZRa1.11 MAST - Michigan alcoholism screening test 

9k15.00 Alcohol screen - AUDIT completed 

9k19.11 Alcohol assessment declined 

ZR1G.00 Alcohol use inventory 

ZV79100 [V]Screening for alcoholism 

38D3.00 Alcohol use disorders identification test 

8HkJ.00 Referral to alcohol brief intervention service 

Z4B1.00 Alcoholism counselling 

9k1B.00 Extended intervention for excessive alcohol consumptn complt 

ZV6D600 [V]Alcohol abuse counselling and surveillance 

38D2.00 Single alcohol screening questionnaire 

ZR1F.00 Alcohol use disorders identification test 

136H.00 Drinks beer and spirits 

8CAv.00 Advised to contact primary care alcohol worker 

ZR3f.00 Comprehensive drinker profile 

67H0.00 Lifestyle advice regarding alcohol 

136I.00 Drinks wine 

38D4.00 Alcohol use disorder identificatn test consumptn questionnre 

68S..00 Alcohol consumption screen 

9k18.00 Alcohol screen - AUDIT PC completed 
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ZRk6.00 Severity of alcohol dependence questionnaire 

136X.00 Alcohol units consumed on heaviest drinking day 

44X4.00 Blood methanol level 

136V.00 Alcohol units per week 

ZR3f.11 CDP - Comprehensive drinker profile 

9k17.00 Alcohol screen - AUDIT C completed 

8HkG.00 Referral to specialist alcohol treatment service 

ZC22200 Advice to change alcoholic drink intake 

6792 Health ed. - alcohol 

136..00 Alcohol consumption 

9k11.00 Alcohol consumption counselling 

9k1A.00 Brief intervention for excessive alcohol consumptn completed 

67A5.00 Pregnancy alcohol advice 

8H7p.00 Referral to community alcohol team 

ZRBJ.11 DPS - Drinking problem scale 

8IA7.00 Alcohol consumption screening test declined 

ZRaU.00 Munich alcoholism test 

ZRa1111 BMAST - Brief Michigan alcoholism screening test 

9k16.00 Alcohol screen - fast alcohol screening test completed 

ZRa1.00 Michigan alcoholism screening test 

ZRR..00 Inventory of drinking situations 

ZC2H.00 Advice to change alcohol intake 

TJH3.00 Adverse reaction to alcohol deterrents 

SM0..00 Alcohol causing toxic effect 

Eu10z00 [X]Ment & behav dis due use alcohol: unsp ment & behav dis 

Eu10513 [X]Alcoholic paranoia 

Eu10100 [X]Mental and behav dis due to use of alcohol: harmful use 

Eu10611 [X]Korsakov's psychosis, alcohol induced 

2577.11 O/E - alcoholic breath 

E231.00 Chronic alcoholism 

E231300 Chronic alcoholism in remission 

2577 O/E - breath - alcohol smell 

SM01.00 Methyl alcohol causing toxic effect 

9k1..00 Alcohol misuse - enhanced services administration 

U1A9000 [X]Accident poison/exposure to alcohol at home 

Eu10300 [X]Mental and behav dis due to use alcohol: withdrawal state 

U209y00 [X]Int self poison alcohol other spec place 

U60H311 [X] Adverse reaction to alcohol deterrents 

E011z00 Alcohol amnestic syndrome NOS 

E230.00 Acute alcoholic intoxication in alcoholism 

E010.11 DTs - delirium tremens 

ZV57A00 [V]Alcohol rehabilitation 

T900.00 Accidental poisoning by alcoholic beverages 

Eu10200 [X]Mental and behav dis due to use alcohol: dependence syndr 
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Z191400 Self-monitoring of alcohol intake 

E01..00 Alcoholic psychoses 

E230100 Continuous acute alcoholic intoxication in alcoholism 

E230300 Acute alcoholic intoxication in remission, in alcoholism 

ZV11311 [V]Problems related to lifestyle alcohol use 

136J.00 Social drinker 

E012.00 Other alcoholic dementia 

U1A9.00 [X]Accident poisoning/exposure to alcohol 

T901z00 Accidental poisoning by ethyl alcohol NOS 

Eu10512 [X]Alcoholic jealousy 

SLH3.00 Alcohol deterrent poisoning 

U409.00 [X]Poisoning/exposure, ? intent, to alcohol 

U1A9400 [X]Accid poison/expos alcohol in street/highway 

U409400 [X]Pois/expos ?intent alcohol in street/highway 

E011000 Korsakov's alcoholic psychosis 

Eu10211 [X]Alcohol addiction 

T901100 Accidental poisoning by methylated spirit 

J617000 Chronic alcoholic hepatitis 

8IAJ.00 Declined referral to specialist alcohol treatment service 

E011200 Wernicke-Korsakov syndrome 

8H35.00 Admitted to alcohol detoxification centre 

E23..11 Alcoholism 

Eu10000 [X]Mental & behav dis due to use alcohol: acute intoxication 

E231000 Unspecified chronic alcoholism 

E011100 Korsakov's alcoholic psychosis with peripheral neuritis 

66e0.00 Alcohol abuse monitoring 

E230200 Episodic acute alcoholic intoxication in alcoholism 

9k10.00 Community detoxification registered 

T90z.00 Accidental poisoning by alcohol NOS 

9NN2.00 Under care of community alcohol team 

U81..00 [X]Evid of alcohol involv determind by level of intoxication 

U209000 [X]Int self poison/exposure to alcohol at home 

Eu10712 [X]Chronic alcoholic brain syndrome 

9k12.00 Alcohol misuse - enhanced service completed 

U209z00 [X]Intent self poison alcohol unspecif place 

E231100 Continuous chronic alcoholism 

E014.11 Drunkenness - pathological 

E250000 Nondependent alcohol abuse, unspecified 

Eu10011 [X]Acute alcoholic drunkenness 

E23..00 Alcohol dependence syndrome 

SM01000 Methanol causing toxic effect 

C150500 Alcohol-induced pseudo-Cushing's syndrome 

66e..00 Alcohol disorder monitoring 

E23z.00 Alcohol dependence syndrome NOS 
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J613.00 Alcoholic liver damage unspecified 

E230.11 Alcohol dependence with acute alcoholic intoxication 

E250300 Nondependent alcohol abuse in remission 

Eu10514 [X]Alcoholic psychosis NOS 

1462 H/O: alcoholism 

8G32.00 Aversion therapy - alcoholism 

SyuG000 [X]Toxic effect of other alcohols 

E250.12 Hangover (alcohol) 

E011.00 Alcohol amnestic syndrome 

J613000 Alcoholic hepatic failure 

U80..00 [X]Evidence of alcohl involv determin by blood alcohl level 

7P22100 Delivery of rehabilitation for alcohol addiction 

T90y.00 Accidental poisoning by other alcohols 

E230z00 Acute alcoholic intoxication in alcoholism NOS 

E015.00 Alcoholic paranoia 

13ZY.00 Disqualified from driving due to excess alcohol 

13Y8.00 Alcoholics anonymous 

F375.00 Alcoholic polyneuropathy 

J611.00 Acute alcoholic hepatitis 

Z191100 Alcohol withdrawal regime 

E250.13 Inebriety NOS 

U1A9500 [X]Accid poison/expos alcohol trade/service area 

E250.11 Drunkenness NOS 

T90..00 Accidental poisoning by alcohol, NEC 

J671000 Alcohol-induced chronic pancreatitis 

Z191200 Planned reduction of alcohol consumption 

F394100 Alcoholic myopathy 

T901.00 Accidental poisoning by other ethyl alcohol and its products 

F144000 Cerebellar ataxia due to alcoholism 

9k14.00 Alcohol counselling by other agencies 

U409z00 [X]Pois/expos ?intent to alcohol unspecif place 

8BA8.00 Alcohol detoxification 

J617.00 Alcoholic hepatitis 

Z191211 Alcohol reduction programme 

E250200 Nondependent alcohol abuse, episodic 

E012000 Chronic alcoholic brain syndrome 

E01yz00 Other alcoholic psychosis NOS 

F11x011 Alcoholic encephalopathy 

E014.00 Pathological alcohol intoxication 

Eu10411 [X]Delirium tremens, alcohol induced 

E013.00 Alcohol withdrawal hallucinosis 

1D19.00 Pain in lymph nodes after alcohol consumption 

ZV11300 [V]Personal history of alcoholism 

E010.00 Alcohol withdrawal delirium 
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E250.14 Intoxication - alcohol 

J610.00 Alcoholic fatty liver 

E01y000 Alcohol withdrawal syndrome 

U409000 [X]Poison/exposure ?intent, to alcohol at home 

T902000 Accidental poisoning by methanol 

E230000 Acute alcoholic intoxication, unspecified, in alcoholism 

1B1c.00 Alcohol induced hallucinations 

J153.00 Alcoholic gastritis 

E010.12 Delirium tremens 

8IAF.00 Brief intervention for excessive alcohol consumptn declined 

Eu10212 [X]Chronic alcoholism 

G555.00 Alcoholic cardiomyopathy 

U1A9z00 [X]Accid poison/expos to alcohol unspecif place 

E01y.00 Other alcoholic psychosis 

E012.11 Alcoholic dementia NOS 

Eu10400 [X]Men & behav dis due alcohl: withdrawl state with delirium 

R103.00 [D]Alcohol blood level excessive 

Eu10800 [X]Alcohol withdrawal-induced seizure 

U409200 [X]Pois/exp ?intent alcohol school/pub admin area 

T902.00 Accidental poisoning by methyl alcohol 

E231200 Episodic chronic alcoholism 

Eu10213 [X]Dipsomania 

E231.11 Dipsomania 

U60H300 [X]Alcohol deterrents caus adverse effects in therapeut use 

U209.00 [X]Intent self poison/exposure to alcohol 

Eu10600 [X]Mental and behav dis due to use alcohol: amnesic syndrome 

L255300 Maternal care for (suspected) damage to fetus from alcohol 

F11x000 Cerebral degeneration due to alcoholism 

Eu10.00 [X]Mental and behavioural disorders due to use of alcohol 

E01z.00 Alcoholic psychosis NOS 

Eu10711 [X]Alcoholic dementia NOS 

Eu10500 [X]Mental & behav dis due to use alcohol: psychotic disorder 

Z191.00 Alcohol detoxification 

Eu10511 [X]Alcoholic hallucinosis 

SM0y.00 Other alcohol causing toxic effect 

T903300 Accidental poisoning by secondary propyl alcohol 

F25B.00 Alcohol-induced epilepsy 

Z19..00 Detoxification 
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Appendix 6: Code list for smoking 

Read code Description 

 

137..11 Smoker - amount smoked 

1371 Never smoked tobacco 

1371.11 Non-smoker 

1372 Trivial smoker - < 1 cig/day 

1372.11 Occasional smoker 

1373 Light smoker - 1-9 cigs/day 

1374 Moderate smoker - 10-19 cigs/d 

1375 Heavy smoker - 20-39 cigs/day 

1376 Very heavy smoker - 40+cigs/d 

1377 Ex-trivial smoker (<1/day) 

1378 Ex-light smoker (1-9/day) 

1379 Ex-moderate smoker (10-19/day) 

137A.00 Ex-heavy smoker (20-39/day) 

137B.00 Ex-very heavy smoker (40+/day) 

137C.00 Keeps trying to stop smoking 

137F.00 Ex-smoker - amount unknown 

137G.00 Trying to give up smoking 

137H.00 Pipe smoker 

137J.00 Cigar smoker 

137K.00 Stopped smoking 

137L.00 Current non-smoker 

137M.00 Rolls own cigarettes 

137N.00 Ex pipe smoker 

137O.00 Ex cigar smoker 

137P.00 Cigarette smoker 

137P.11 Smoker 

137Q.00 Smoking started 

137Q.11 Smoking restarted 

137R.00 Current smoker 

137S.00 Ex smoker 

137T.00 Date ceased smoking 

137V.00 Smoking reduced 

137X.00 Cigarette consumption 

137b.00 Ready to stop smoking 

137c.00 Thinking about stopping smoking 

137d.00 Not interested in stopping smoking 

137e.00 Smoking restarted 

137f.00 Reason for restarting smoking 
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137g.00 Cigarette pack-years 

13p0.00 Negotiated date for cessation of smoking 

6791 Health ed. - smoking 

67H1.00 Lifestyle advice regarding smoking 

8CAL.00 Smoking cessation advice 

8H7i.00 Referral to smoking cessation advisor 

8HTK.00 Referral to stop-smoking clinic 

9N2k.00 Seen by smoking cessation advisor 

9OO2.00 Refuses stop smoking monitor 

 


