Chapter 2 ®)
Alcohol Use Disorders: Leveraging s
Informatics to Improve Patient Care

Calvin Hwang and Lyncan Williams

Abstract Alcohol use disorders (AUDs) is a worldwide public health problem.
Incidence and severity may vary based on geography, culture, and individual
genetics. Pharmacogenomics offers the potential for personalized medicine of
patients with specific genetic profiles. Informatics may help clinicians better identify
patients with have or are at-risk for AUD. It may also offer better, more standardized
in-hospital and ambulatory treatments. Lastly, integrated informatics efforts may
better inform decision makers of more effective public health approaches.
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2.1 Introduction

The use of electronic health records (EHRs) in clinical medicine has improved the
detection, treatment, and prevention of alcohol use disorders in multiple settings.
This chapter explores the various ways in which medical informatics has impacted
laboratory research, clinical medicine, and finally, public health systems.

Worldwide, alcohol is the seventh leading risk factor for poor health. In 2016, it
was estimated that alcohol was associated with three million deaths (5.3% of all
deaths) and 132.6 million disability-adjusted life years (5.1% of all DALYs)
(Fig. 2.1). Harmful alcohol use contributed to more than 200 diseases and injury-
related health conditions, most notably DSM-IV alcohol dependence, liver cirrhosis,
cancers, and injuries (WHO Alcohol Fact Sheet 2021).

According to the WHO, the European region continues to have the heaviest
alcohol consumption in the world. It is estimated that of the 70% of Europeans
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Fig. 2.1 Total alcohol per capita consumption (APC) (15+ years; in liters of pure alcohol), 2016
Source: WHO. Global status report on alcohol and health 2018

who drink, 31.5% of men and 12.6% of women report heavy episodic drinking. On
average, Europeans consume 10.7 L of pure alcohol each year. Average consump-
tion of alcoholic beverages varies widely between WHO European Region member
countries, from an average of 3.9% in the Southeast European subregion (Anon n.d.-
a) to as high as 14.4% in the Eastern European subregion (Anon n.d.-b; WHO
Regional Office for Europe, Alcohol Use 2021).

Use of alcohol in the USA mirrors that of Europe, with 55.3% reporting use in the
past month and 26.5% reporting heavy episodic drinking (Substance Abuse and
Mental Health Services Administration (SAMSA) 2021). In 2010, alcohol misuse
cost the USA $249 billion with three-quarters of the total cost related to heavy
episodic drinking (Sacks et al. 2015).

Though the prevalence of alcohol consumption in China is lower than most
Western populations, it has increased more than 50-fold from 0.4 L in 1952 to
4.9 L in 2009 of pure alcohol (Cochrane et al. 2003). The China Kadoorie Biobank
cohort found that 33% of Chinese men drink regularly (compared to 2% of women)
with an increase in the proportion engaging in heavy episodic drinking increasing
from 30 to 35% between 2004 and 2008 (Im et al. 2019). Left unchecked, this will
have profound systemic health impacts in the future.

Much of the variation in alcohol use behavior may be due to cultural norms.
Unlike many diseases, AUDs are often described in qualitative terms. For instance,
in the ICD-10 diagnosis of alcohol dependence, one criterion includes “difficulties in
controlling substance-taking behaviors in terms of its onset, termination, or levels of
use.” But loss of control may depend on normalization of culturally acceptable
behavior (Marques et al. 2019). Without absolute benchmarks, it may be difficult
to compare national perceptions of alcohol use (Rehm and Room 2017).

Some have recommended using Europeans as the standard or benchmark for
alcohol consumption. Yet even in Europe, acceptable behavior may be contextual
(e.g., permissible during festivals or weekends) or evolve over time (Rehm et al.
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2005). Similar findings have been found worldwide in Switzerland (Haug and
Schaub 2016), China (3), and Australian Aborigines (Haroon et al. 2018).

Furthermore, the quantity of alcohol consumed may not directly correlate with
observed injuries or costs. Self-report population surveys may underdetect AUDs
based on acceptable normalized behavior (Gmel et al. 2013; Probst and Rehm 2018).
Populations which consider loss-of-control behavior unacceptable may have less
tolerance for aggressive behavior, translating into lower rates of injury and death
(Norstrom 2001).

The overwhelming fact is that excessive consumption of alcohol affects the
economy of all countries or regions due to potentially preventable harm, lost
revenues and productivity. Informatics may help in the early identification of
at-risk individuals, provide cost-effective preventative strategies to mitigate use,
provide targeted treatment for AUD, and support public health initiatives.

2.2 Use of Informatics in Laboratory Research

Alcohol use disorders (AUDs) arise from a combination of chronic response to
alcohol exposure, individual genetic makeup, and environmental disturbances over
time. In many people, alcohol use disorder behavior patterns are established during
adolescence, which are modulated by genetically influenced individual risk profiles
(Blomeyer et al. 2013). Known as candidate gene and environment interaction
studies (cGxE), these studies have identified potential candidate genes that influence
the development of alcohol addiction and maladaptive behavior. These candidate
genes typically influence reward seeking, inhibition, systemic stress response, or
alcohol metabolism (Kim and Park 2018).

Current research has shown that the genetic component of vulnerability to alcohol
addiction is complex, does not follow clear Mendelian inheritance, and is not linked
to a single gene. Widespread availability of genomic mapping and analysis now
allows genome-wide association studies (GWASs) to identify candidate genes for
multiple diseases, including alcoholism. GWASs of European populations identified
alcohol dehydrogenase cluster variants associated with alcohol use disorders
(Treutlein et al. 2009; Schumann et al. 2011; Stacey et al. 2012; Frank et al. 2012;
Biernacka et al. 2013; Kapoor et al. 2013).

Advances in pharmacogenomics have also identified potential epigenetic mech-
anisms influencing the onset of addictive behavior. Genomic DNA methylation
mapping (Zhang et al. 2014) and hypermethylation (Taqi et al. 2011) of alcohol-
dependent patients support the theory that such changes arise as a consequence of,
rather than a cause of, the disorder (Nieratschker et al. 2014). Reversal of such
methylation may be examples for potential future pharmacologic treatment of
alcohol use disorders.

Pharmacogenomics can be used to predict treatment response. Some studies have
suggested that functional single nucleotide polymorphism (SNP) in the p-opioid
receptor gene may predict clinical response to naltrexone (Oslin et al. 2003; Anton
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et al. 2008; Kranzler et al. 2013; Chamorro et al. 2012). Similarly, genetic variations
in GAT-binding protein 4 may influence treatment response to acamprosate (Kiefer
et al. 2011; Mann et al. 2013). Other potential treatment candidates identified using
genomic analysis of SNPs include topiramate and ondansetron, as well as sensitivity
to benzodiazepines (Zastrozhin et al. 2019). Pharmacogenomics offers the potential
for personalized treatment of AUDs.

2.3 Use of Informatics in Clinical Medicine

During the past decade, informatics has begun to positively impact the treatment and
prevention of AUDs in several clinical settings: emergency departments, hospital-
ized inpatients, ambulatory practice, and adolescent medicine.

2.3.1 Emergency Medicine

In 2018, US motor vehicle drivers with blood alcohol concentrations (BAC) above
0.08 accounted for nearly one-third of all traffic-related deaths, or 10,511 (Thomas
et al. 2019). This resulted in an estimated economic cost in 2010 (the most recent
year that cost data is available) of $44 billion including direct and indirect costs. The
impact of elevated BAC on driving has been well described. Effects include
impaired coordination, judgment, self-control, loss of balance, concentration, and
situational awareness (Anon 2020).

Among 25 European Union members, the number of traffic fatalities officially
attributed to alcohol declined by nearly 50% between 2006 and 2016 from 4950 to
2630 (Fig. 2.2) (European Transport Safety Council 12th Annual Road Safety
Performance Index (PIN) Report 2020). But there is widespread consensus that the
real number of alcohol-related deaths may be as high as twice the reported rate due to
several factors. These include inconsistent national definitions of deaths attributed to
drunk driving, lack of systematic testing of all drivers involved in collisions, and use
of police records as the sole data source (World Health Organization (WHO) 2012).
Thus, international comparisons of the impact of drunk driving may not be possible.

Studies have not conclusively found direct associations between elevated BAC
and clinical outcomes such as injury severity scores, in-hospital mortality, or dis-
charge disposition in survivors (Ahmed and Greenberg 2019; Demetriades et al.
2004; Stiibig et al. 2012; Lowenfels and Miller 1984; Maier 2001). Thus, the benefit
of alcohol screening in trauma patients may be more impactful with the potential
reduction of future harm rather than at the time of the incident.

In the USA, alcohol screening in emergency departments is performed by hospi-
tals voluntarily participating in the National Trauma Data Bank. Similar collabora-
tives exist elsewhere, such as in Germany (German In-Depth Accident Study) and
Canada (British Columbia Trauma Registry).
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The American College of Surgeons Committee on Trauma (ACS/COT) began
focusing on alcohol screening and brief intervention in 2006. Participating level
1 and level 2 trauma hospitals were required to develop protocols for alcohol
screening and brief intervention (SBI). This mandate, however, did not specify
which patients to screen, leading many centers to screen a limited subset of patients
(Schermer 2005; Cunningham et al. 2010; Schermer et al. 2003; Terrell et al. 2008).

Some studies found that having an elevated BAC was the best blood test for
detecting hazardous alcohol use (Savola et al. 2004). Not surprisingly, 71% of
trauma centers used BAC as their sole method for alcohol screening (Schermer
2005). However, as much as 40% of trauma patients with hazardous alcohol
behavior may be undetected based on BAC alone (Ewing et al. 2012).

A few studies of ED-based SBI programs have found positive results. One meta-
analysis demonstrated that ED-based SBIs were correlated with fewer alcohol-
related injuries at 6 or 12 months without an impact on ED visits or admissions
(Landy et al. 2016).

A Scottish government medical informatics project linking anonymized personal
healthcare records with core datasets found slightly different results. These datasets
included medical outpatient attendance, inpatient admission, psychiatric inpatient
admissions, emergency department visits, and pharmacy dispensing records.
Targeted SBI of emergency department patients was associated with a reduction of
emergency department visits for 2 years, while outpatient and inpatient usage
returned to baseline by the end of the study period (Baldacchino et al. 2018).

Despite encouraging evidence of the effectiveness of ED-based SBIs, significant
barriers exist. Factors include EHR system heterogeneity, lack of IT support and
resources, funding, and resistance among clinical staff (Van Eaton et al. 2014).
Studies examining the potential financial benefits of a coordinated SBI on a
community-wide or national scale have yet to be published.

2.3.2 Adult Inpatient Medicine

The use of medical informatics in the inpatient hospital setting has focused primarily
on treatments of alcohol withdrawal syndrome (AWS). Shaw first described the use
of an objective alcohol withdrawal symptom scale, known as the Clinical Institute
Withdrawal Assessment for Alcohol (CIWA-A), in 38 chronic alcoholics admitted
for AWS (Shaw et al. 1981). Foy et al. used the CIWA-A scale to guide treatment for
AWS and found that higher scores were correlated with higher risk of severe
withdrawal (Foy et al. 1988). Sullivan et al. later demonstrated that a pure
symptom-based CIWA scale (CIWA-Ar) without the use of traditional clinical
vital signs — such as tachycardia or elevated blood pressure — resulted in similar
reliability as the original scale (Sullivan et al. 1989). The CIWA scale and its variants
have been validated in several countries outside of the USA including Australia (51),
Germany (Stuppaeck et al. 1994), and India (Sachdeva et al. 2014) (Fig. 2.3).
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PHARMACOLOGICAL TREATMENT AND REASSESSMENT PARAMETERS

CIWA- Orders
Ar
Score
<7 No treatment necessary. Reassess CIWA score every four (4) hours. If score remains <7 for 24 hours,

contact provider to discontinue the protocol.

8-10 | Chlordiazepoxide SOmg PO every one (1) hour PRN. Reassess CIWA score every hour and re-dose as
needed to achieve CIWA < 8.

11-12 | Diazepam 5 mg IV every ten (10) minutes PRN for ~ oR LORazepam 1 mg IV every twenty (20) minutes

CIWA score of 11-12. PRN for CIWA score of 11-12.
Reassess CIWA score every ten (10) minutes and re- | Reassess CIWA score every 20 minutes and re-
dose as needed to achieve CIWA <11. dose as needed to achieve CIWA <11.
13-15 | Diazepam 10 mg IV every ten (10) minutes PRN for OR LORazepam 2 mg IV every twenty (20) minutes
CIWA score of 13-15, PRN for CIWA score of 13-15.
Reassess CIWA score every ten (10) minutes and re- | Reassess CIWA score every twenty (20) minutes
dose as needed to achieve CIWA <13. and re-dose as needed to achieve CIWA <13.
>16 | Diazepam 10 mg IV every ten (10} minutes PRN for or LORazepam 2 mg IV every twenty (20) minutes
**Obtain ICU consult. **0Obtain ICU consult,
Reassess CIWA score every ten (10) minutes and re- | Reassess CIWA score every twenty (20) minutes
dose as needed to achieve CIWA <16. and re-dose as needed to achieve CIWA <16.

Fig. 2.3 Example of CIWA-Ar protocol used for EHR implementation
Source: Melkonian et al. (2019)

Since then, CIWA-Ar-based protocols have been incorporated into the EHRs of
many individual hospitals. Most use benzodiazepines as the main treatment medi-
cation. Results have demonstrated significant clinical and operational improvements.
Use of a symptom-triggered approach to AWS treatment has resulted in significant
reductions in average medication dosage (Foy et al. 1988; Saitz et al. 1994; Reoux
and Miller 2000; Eberly et al. 2016; Melkonian et al. 2019), duration of treatment in
inpatient detox units (Shaw et al. 1981; Foy et al. 1988), inpatient length of stay
(LOS) (Foy et al. 1988; Saitz et al. 1994), delirium tremens (Jaeger et al. 2001), and
incidence of mechanical ventilation (Saitz et al. 1994; Sen et al. 2017). One study
found no difference in outcomes including harm but was limited by a high exclusion
rate and significant variation in protocol adherence (Waye et al. 2015).

Pope demonstrated that by linking nutritional supplements to the CIWA-Ar order
set, more patients received appropriate doses of multivitamins, thiamine, and folate
(Pope et al. 2016).

Other medications have been used as well with CIWA-Ar-based protocols. These
include barbiturates (Askgaard et al. 2016; Tidwell et al. 2018), baclofen (Girish
et al. 2016), and dexmedetomidine (Woods et al. 2015) but with mixed results.

Some critics of CIWA-Ar-based protocols argue that these protocols are often
implemented after symptom onset, thus missing an opportunity for AWS prophy-
laxis. The Alcohol Use Disorders Identification Test (AUDIT) has been studied as a
predictive tool for the development of AWS (Bohn et al. 1995; Dolman and Hawkes
2005). Another tool is the Prediction of Alcohol Withdrawal Severity Scale
(PAWSS) (Maldonado et al. 2015). Further research is required to determine if use
of a predictive AWS tool prior to implementation of an AWS treatment protocol
(such as CIWA-Ar) improves clinical outcomes.
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SBIs have also been attempted in the hospitalized medical inpatient setting. A
Cochrane review showed that SBI may result in a non-sustainable decrease in
alcohol intake (6—9 months) and a significant reduction in death at 6 months and
1 year (McQueen et al. 2011). However, the quality of included studies was mixed.

2.3.3 Adult Ambulatory Medicine

In the outpatient setting, much of the focus has been primarily on implementation
and effectiveness of SBI (Fig. 2.4). Theoretically, the intimacy of the patient-
provider relationship should facilitate screening and interventions. One study
found that an overwhelming majority of surveyed patients agreed that doctors should
screen for alcohol use (92%) and that the overwhelming majority (93%) would want
their doctor to perform an SBI if indicated (Miller et al. 2006). They also expressed a
willingness (89%) to undergo blood testing for harmful alcohol use if one was
available.

However, in the USA, few patients with AUD received SBIs. According to the
2013 US National Survey on Drug Use and Health (NSDUH), though over 80% of
subjects who reported heavy episodic drinking, alcohol abuse, or alcohol depen-
dence were screened for potentially harmful alcohol use, less than one-fourth
recalled receiving some form of SBI with 15.5% seeking alcohol treatment services
(Anon n.d.-d). Among those with alcohol abuse, only 10.2% received some sort of
SBI (Glass et al. 2016). A similar effect was observed among US veterans (Bachrach
et al. 2018).

QUESTIONS 0 1 2 3 4 5 6 Score

1. How often do Never Less than  Monthly Weekly 2-3times 4-6 times Daily
you have a drink Monthly a week a week
containing alcohol?

2. How many drinks 1 drink 2drinks 3 drinks 4 drinks 5-6 7-9 10 or
containing alcohol drinks drinks more
do you have on a drinks
typical day you are
drinking?

3. How often do you Never Less than ~ Monthly Weekly 2-3times 4-6 times Daily
have X (5 for men; monthly a week a week

4 for women & men
over age 65) or
more drinks on one
occasion?

Total

Fig. 2.4 The AUDIT 1-3 (US) example of a brief alcohol use screening tool. Drink sizes were
modified for the US standard drink (14 g vs. 10 g in the international version). A score of 7 or more
for women and men over age 65, or 8 or more for younger men is positive

Source: CDC. https://www.cdc.gov/ncbddd/fasd/documents/AlcoholSBIImplementationGuide-P.
pdf, accessed January 29, 2021
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A Cochrane review found that SBIs performed in the primary care setting by
general practitioners (GPs) or nurses may have a small reduction in the frequency of
binges per week, quantity consumed, and days drinking per week. However,
extended interventions were not shown to be superior to SBIs (Kaner et al. 2018).
Additionally, SBIs have not been shown to increase treatment or decrease in alcohol
intake among adults with alcohol dependence (Saitz 2010; Hepner et al. 2018).

Similar findings have been found in Europe and non-European countries. One
meta-analysis found a statistically significant decrease in weekly alcohol consump-
tion after SBI (Elzerbi et al. 2015). While there was a study of population heteroge-
neity, subgroup analysis of alcohol consumption did not show significant effect
variation between Europe and the rest of the world. Geographic bias may exist,
however. The majority of studies involving SBI and primary care were conducted in
English and Nordic speaking countries in high-income regions. The impact of
structural, political, and cultural differences on SBI effectiveness in developing
and transitional countries remains unclear (O'Donnell et al. 2014).

Electronic SBIs (e-SBIs) may be an alternative solution to in-person SBIs in
selected populations, particularly in resource-limited settings (McCambridge and
Cunningham 2014). A computerized SBI with computer-generated feedback letters
and integrated therapeutic electronic information provided to patients with at-risk
alcohol use but not more severe disorders produced a similar sustained reduction in
alcohol intake for up to 24 months as in-person counseling (Freyer-Adam et al.
2018).

A meta-analysis independently assessing adult and college student alcohol mis-
use found a modest reduction of alcohol consumption at 6 months but not at 1 year
(Dedert et al. 2015). Dedert et al. found that the most common e-SBI approach was
the use of personalized normative feedback. Personalized normative feedback aims
to correct participant misperceptions by showing that their behavior is atypical from
the norm.

An alternative solution may be Internet-based SBI (i-SBI). A review of 17 ran-
domized controlled trials with a high proportion of at-risk, heavy, or binge drinkers
found a small but significant reduction in alcohol use (White et al. 2010). While
another one-stage individual patient data meta-analysis (IPDMA) pooling 19 ran-
domized control trials with 14,198 adult participants found that in-person SBIs were
superior to fully automated i-SBI, it found that when compared to controls, i-SBI
resulted in a significant reduction in total alcohol consumed and increased treatment
response regardless of drinking profile (Riper et al. 2018). The study also found that
participants treated with e-SBI using personal normative feedback were significantly
less likely to sustain improvements compared to those treated with integrated
therapeutic principles.



16 C. Hwang and L. Williams
2.3.4 Pediatrics and Adolescent Medicine

There is a growing interest in the potential use and impact of SBI targeted at the
adolescent population. US surveys found that between 28 and 60% of high school
students reported binge drinking in the past (Committee on Substance Use and
Prevention 2016). Underage drinking was estimated to be responsible for $361
million in total economic costs in the USA in 2006 (Sacks et al. 2013).

In Europe, serial surveys of 15—16-year-old adolescents between 1995 and 2015
found a high rate of alcohol use. Among the over 96,000 students surveyed in 35
European countries, 47% reported alcohol use within the past 30 days. More
worrisomely, 35% of adolescents reported recent heavy alcohol use as well (The
European School Survey Project on Alcohol and Other Drugs (ESPAD) 2020). The
study noted significant differences in the adolescent intoxication rates among the
various countries, ranging from as low as 1% up to 36%.

Mirroring ED SBI efforts in the adult trauma population, participating pediatric
trauma EDs increased SBI screening from 11 to 73% of eligible patients (Yuma-
Guerrero et al. 2012). SBIs at pediatric trauma EDs were easy to complete but
subjects tended to question their credibility (Newton et al. 2017). Furthermore,
successful completion of 1- and 3-month telephone follow-ups was generally mod-
erate (40.9-53%) (Sacks et al. 2013; Linakis et al. 2013).

One study of e-SBI with normative feedback in adolescent volunteers demon-
strated a 3-month reduction in alcohol ingestion (Spijkerman et al. 2010). Another
meta-analysis found that three interventions targeted at adolescent health produced
multiple positive effects: interpersonal skills training, emotional regulation, and
alcohol and drug education (Skeen et al. 2019).

Though research on SBIs in this at-risk age group remains limited, the potential
for future harm reduction is promising.

2.4 Use of Public Health Informatics for Alcohol Use
Disorders

Modern healthcare has grown increasingly complex outside the traditional bound-
aries of disease diagnosis and treatment. As seen earlier, use of informatics is now
being explored to identify and monitor at-risk individuals for AUD and prevent the
development of long-term disease.

Due to the global impact of AUDs, the WHO and individual countries have
implemented various responses to reduce alcohol consumption. Common policy
responses include legal restrictions on the sale of alcoholic beverages including
licensing or advertising, alcohol excise taxes, maximal permissible blood alcohol
concentration (BAC) limits to prevent drunk driving, legal age limits for purchase,
and disclosing alcohol content on labeling. Some countries have begun
implementing national monitoring systems to collect data on alcohol consumption
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and related health consequences. Fewer monitor social consequences and response
to alcohol policies (WHO 2020). Informatics may play a key role in national
monitoring systems.

2.4.1 US Public Health efforts

In the USA, various government agencies and private and public health facilities
loosely collaborate in public health functioning. Quality standards established by
public agencies such as the National Institutes of Health (NIH) and Agency for
Healthcare Research and Quality (AHRQ) are used by public health insurers such as
the Centers for Medicare & Medicaid Services (CMS) and Medicaid to establish
financial incentives for providers.

But in much of the rest of the world, health systems remain fractured structurally
(e.g., privately owned) or financially (e.g., large proportion of self-pay or private
insurance). This presents challenges for the implementation of public health
initiatives.

Public health relies heavily on information technology to gather and monitor data.
Obstacles to overcome include availability of data (real time or delayed) and quality,
depending on its source (community health centers, hospitals, clinics, urgent cares,
and pharmacies) (Landais et al. 2014). In the USA, this is accomplished via a grid
system that involves federal agencies, regional health information organizations
(RHIO) or health information exchanges (HIE), state and local public health depart-
ments, and providers.

Effective public health informatics must accomplish four pillars: first, utilization
of information and technology to improve population health; second, focus on
disease prevention over treatment; third, focus on preventative interventions in the
steps prior to disease development or injuries; and lastly, work within the govern-
ment and not the private sectors (O’Carroll et al. 2003). At the core, an informaticist
must have consistent, reliable, meaningful data, an understanding of ethics, and
knowledge of disease surveillance (Dixon et al. 2015).

Over time, informatics has evolved significantly to improve data collection
especially in the inpatient and outpatient settings. With the invention and evolution
of the computer, capturing data has rapidly improved. In the USA, collecting data is
done via electronic health records (EHRs) which allows for easier aggregation of
data from one or more sources. For the inpatient side, the EHR information is
collected by providers interviewing and examining patients.

The US 2009 Health Information Technology for Economic and Clinical Health
(HITECH) Act promoted the expansion and adoption of electronic health records
(EHRs) by hospitals, clinics, and other healthcare-related entities, public and private.
These EHRs are meant to serve as building blocks for data collection architecture.
The infrastructure would also include event detection, laboratory results, manage-
ment of contacts and threats, and automation of collecting and disseminating data
and the most important provide security (Hanrahan et al. 2006).
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Fig. 2.5 Entity-relationship diagram representing the data structure of core files in the Kaiser
Permanente Northern California Adult Alcohol Registry. PK, primary key; FK, foreign key
Source: Palzes et al. (2020a, b)

One example of the private sector creating its own regional health system is the
Kaiser Permanente health system. A pioneer in the field of medical informatics,
Kaiser Permanente Northern California (KPNC) implemented an alcohol registry
within its closed network to monitor adult alcohol use disorders (Palzes et al. 2020a).
Conventional national population-based surveys rely on primary data acquired at
separate study visits. In contrast, the KPNC approach takes advantage of data
collected at the time of healthcare delivery (secondary data) (Fig. 2.5). Similar to
the US Veterans Health Administration (VA) alcohol screening protocol in 2004, the
EHR approach better reflects the general population and may be a more cost-
effective way to monitor population health (Bradley et al. 2006).

KPNC also found that certain conditions were more prevalent among patients
reporting unhealthy drinking than those who were to drink within guidelines. These
conditions included diabetes, atrial fibrillation, hypertension, COPD, and several
others (Sterling et al. 2020). Informatics helped identify median time to remission
from unhealthy drinking and potential factors (Palzes et al. 2020b). These findings
may help health providers identify and target patients for earlier harmful alcohol use
prevention and intervention. RHIOs may be a cost-effective model for countries with
deregulated healthcare markets.
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2.4.2 European Public Health Efforts

Countries such as Germany and France coordinate public health responses through
nationwide collaborations within a highly regulated, universal health insurance
system. National health systems such as in the UK implement public health initia-
tives through publicly owned and operated hospitals with salaried physicians.
Single-payer national health insurance systems, as found in Canada, Denmark,
Norway, Australia, and Sweden, allow public health policies to be enacted more
directly (The Commonwealth Fund 2020).

Germany provides universal healthcare through a mandatory multi-payer system.
Public health goals are achieved largely through regulation, legislation, and funding.
Earlier informatics attempts relied on primary data: hospitalized patients discharged
for AUD were asked to self-report. Not surprisingly, the main challenge was post-
discharge treatment adherence due to self-reporting (Freund et al. 2013). In contrast,
secondary data from addiction treatment centers fed into the national German
Monitoring System allowed AUD screening, treatment, and patient monitoring
with relative ease (Ritchie 2018).

Unlike the USA or Germany, Finland relies on decentralized but mainly public-
funded universal healthcare system (National Health Insurance). The EHR was
developed by the Finnish government and is used in both inpatient and outpatient
settings, thus allowing it to be linked concurrently to a registry. Of interest, inves-
tigators found that alcohol-related visits to primary care providers were associated
with higher mortality rates (Rautiainen et al. 2019), raising the question if Finnish
primary care providers have adequate resources to address the care of patients
with AUD.

2.5 Use of Personal Devices

Besides traditional population surveys or linking EHRs with RHIOs or national
registries, other technology-based approaches on AUD informatics have been
explored. These include text-based artificial intelligence-driven conversational
agents (aka chatbots) (Crutzen et al. 2011), wearable fitness trackers (Abrantes
et al. 2017), printable biosensors (Khan et al. 2019), and mobile phone apps (You
et al. 2017; Gustafson et al. 2014; Bertholet et al. 2017). Other sources include
alcohol ignition interlock devices (Marques et al. 2003) with geolocation tracking
capabilities (Voas 2014).
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2.6 Conclusion

Medical informatics now plays an increasing role for the prevention, diagnosis, and
management of alcohol use disorders. While informatics offers the promise of
personalized medicine, we believe that it is most impactful when used to implement
hospital system-wide solutions, to manage patient populations, or to support public
health efforts.

Some barriers to widespread adoption of informatics in AUDs include patient
privacy concerns, proprietary EHR/databases/registries with limited external sup-
port, multiple regional private and public entities, regulatory agencies, and lack of
familiarity among clinical providers. It remains to be seen how future leaders will
navigate the tension between individual patient data privacy concerns and the public
health needs of the community.
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