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Abstract

Pain and alcohol use are both highly prevalent in the general population, and pain-alcohol 

interrelations are of increasing empirical interest. Previous research has identified associations 

between pain and alcohol dependence, and the current review provides novel contributions to this 

emerging domain by incorporating studies that have tested relations between pain and low-to-

moderate alcohol consumption, and by identifying potential psychosocial mechanisms of action. 

Specifically, we sought to integrate evidence of pain-alcohol relations derived from two directions 

of empirical inquiry (i.e., effects of alcohol on pain and effects of pain on alcohol use) across 

psychological, social, and biological literatures. We observed converging evidence that 

associations between alcohol consumption and pain may be curvilinear in nature. Whereas 

moderate alcohol use was observed to be associated with positive pain-related outcomes (e.g., 

greater quality of life), excessive drinking and alcohol use disorder appear to be associated with 

deleterious pain-related outcomes (e.g., greater pain severity). We also observed evidence that 

alcohol administration confers acute pain-inhibitory effects, and that situational pain may motivate 

alcohol consumption (e.g., drinking for pain-coping). Future research can inform theoretical and 

clinical applications through examination of temporal relations between pain and alcohol 

consumption, tests of hypothesized mechanisms, and the development of novel interventions.
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Introduction

Interrelations between pain and alcohol are of increasing empirical interest, and research in 

this area has been identified as a funding priority by the National Institutes of Health. 

However, progress in this emerging domain has been impeded by mixed findings observed 

across epidemiological, clinical, and experimental studies, as well as by variability in 

operational definitions of both pain and alcohol consumption. Studies designed to examine 

relations between pain and alcohol use can be usefully divided into two directions of 

empirical inquiry: (1) the effects of alcohol on pain and (2) the effects of pain on alcohol 

consumption. Although most published studies have focused on either of these directions in 

isolation, there is increasing interest in research that serves to integrate these findings. In a 

seminal review on the topic of chronic pain and alcohol use disorder, Egli, Koob, & 

Edwards (2012) provide evidence that chronic pain and alcohol dependence share 

overlapping neural substrates and propose a model by which repeated episodes of both pain 

and alcohol intoxication/withdrawal may result in pathological changes to neural structure 

and function.

The goal of the current review was to integrate evidence derived from relevant 

psychological, social, and biological empirical literatures to generate testable hypotheses 

that may inform future research and the development of novel interventions. The current 

review extends previous work by examining associations between pain and various levels of 

alcohol consumption (including low-to-moderate levels of drinking), and by identifying 

psychosocial mechanisms that may underlie these relations. We begin by providing an 

overview of the background and terminology relevant to the study of both pain and alcohol, 

reviewing data regarding the co-occurrence of pain and alcohol use disorder, and discussing 

potential confounds and relevant third variables. We then review studies examining both the 

effects of alcohol on pain and the effects of pain on alcohol use, and integrate these findings 

to conceptualize a series of reciprocal interrelations between pain and alcohol. Finally, we 

outline directions for future research.

Study Selection and Evaluation

Several converging approaches were employed to identify relevant articles for the current 

review. First, we conducted computer database searches of PubMed and PsychINFO. 

Studies examining covariation of pain and alcohol use, associations between alcohol use and 

pain characteristics, and pain as a motivator of alcohol urge/consumption were identified 

using the following key search terms in the title or abstract: alcohol, drinking, alcohol use 

disorder, alcohol dependence, alcohol abuse, in combination with the terms pain and 

chronic pain. Additional studies examining acute analgesic effects of alcohol were identified 

using the following key terms: alcohol, drinking, alcohol use disorder, alcohol dependence, 

alcohol abuse in combination with the terms experimental pain and laboratory pain. 

Searches were limited to full text papers that were published in English in peer-reviewed 

journals prior to July 2014. Returned references were then combined and duplicates were 

removed, resulting in a total of 2811 unique citations, 66 of which were included in the 

current review (see Figure 1 for a flowchart). Searches were conducted by two independent 

raters, who also examined reference lists to identify additional relevant citations. Studies 
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were excluded if they described clinical case studies, did not provide statistical analyses of 

relations between pain and alcohol, did not provide information regarding measurement of 

alcohol consumption or definitions of pain status, did not focus on non-cancer pain (e.g., 

musculoskeletal or neuropathic pain conditions), or did not utilize a laboratory pain 

paradigm (for studies testing acute pain responding). Studies that did not provide direct tests 

of relations between pain and alcohol were included if relevant to hypothesized mechanisms 

of action (e.g., social facilitation effects of alcohol; Sayette et al., 2012). Given the broad 

nature of the research question and the heterogeneity of returned studies, a narrative 

approach was selected to facilitate the integration of findings derived from studies that 

utilized experimental (k = 24), prospective (k = 27), cross-sectional (k = 50), or meta-

analytic or review (k = 38) methods.

Throughout our review of the literature, we noted factors relevant to study quality, including 

sample size, study design (e.g., longitudinal, cross-sectional, experimental), sample 

characteristics, variations in measurement of pain and alcohol consumption, and assessment 

and statistical control for relevant third variables. Accordingly, we include information 

pertaining to the strengths and limitations of individual studies as they are discussed within 

the current review. Greater emphasis was given to studies that utilized more rigorous 

designs (e.g., one study utilized a randomized, double-blind, placebo-controlled 

experimental design to investigate analgesic effects of alcohol; Perrino et al., 2008), and we 

note instances in which individual study findings were either interpreted with caution or 

were less heavily weighted in our conclusions (e.g., seven studies were conducted in older 

adults and may not generalize to other age groups). Finally, we propose future research 

directions that were directly informed by our assessment of the strengths and limitations of 

the extant empirical literature.

Overview of Pain and Alcohol

Acute and Chronic Pain

Pain has been defined as an aversive sensory and emotional experience associated with 

actual or potential tissue damage (IASP, 1994). Pain has also been described as an 

inherently subjective experience that encompasses sensory-physiological (e.g., pain 

intensity), motivational-affective (e.g., pain unpleasantness), and cognitive-evaluative (e.g., 

pain-related expectancies) dimensions (Turk & Melzack, 2011). Although acute and chronic 

pain have typically been distinguished by duration (e.g., pain lasting greater than three 

months considered to be “chronic”), more recent approaches consider a variety of features 

(e.g., pain intensity, disability) in classifying chronic pain status (Von Korff, 2011). 

However, there remains little consensus regarding the differentiation of acute vs. chronic 

pain, with most studies employing cut-offs of pain lasting between 3–12 months (e.g., Turk 

& Okifuji, 2001).

Despite variability in cut-offs used to define chronic pain, estimates indicate that chronic 

pain affects approximately 22%-43% of American adults (IOM, 2011; Gureje, Von Korff, 

Simon, & Gater, 1998) and is responsible for an estimated economic burden of greater than 

$600 billion in annual healthcare costs and lost productivity (IOM, 2011). In addition to 

physical impairment and disability, chronic pain has been associated with increased 
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unemployment and absence from work (Braden, Zhang, Zimmerman, & Sullivan, 2008), 

social isolation and loneliness (Loyland, Miaskowski, Paul, Dahl, & Rustoen, 2010), and 

increased rates of psychiatric disorders and suicidality (Ilgen, Zivin, McCammon, & 

Valenstein, 2008; Von Korff et al., 2005).

Alcohol Use

Alcohol use has been defined by a variety of criteria, including dichotomous (e.g., current 

vs. never/past), continuous (e.g., frequency of use), and categorical (e.g., problem drinking 

vs. non-problem drinking) classifications (e.g., Bergman, Herrstrom, Jacobsson, & 

Petersson, 2002; Kim et al., 2013; Kondo et al., 2007). Government agencies have attempted 

to establish criteria to distinguish levels of moderate drinking (i.e., below a given cut-off) 

from levels of alcohol consumption that may be considered hazardous, though these criteria 

tend to vary by country (Dawson, 2000). The United States Department of Health and 

Human Services (2010) defines excessive alcohol use in terms of either heavy drinking (i.e., 

>3 drinks on any day or >7 drinks per week for women; and >4 drinks on any day or >14 

drinks per week for men) or binge drinking (i.e., >4 drinks in 2 hours for women; and >5 

drinks in 2 hours for men). Problem drinking has been defined in terms of negative 

consequences associated with alcohol consumption, including failure to fulfill obligations at 

work or school, and interpersonal difficulties (e.g., Finney, Moos, & Brennan, 1991). 

Diagnostic criteria for Alcohol Use Disorder (AUD) require a maladaptive pattern of alcohol 

consumption and continued use despite impairment in functioning (see Table A.1 in the 

appendix for Diagnostic and Statistical Manual criteria).

Nearly half of all US adults report drinking alcohol at least once per month (Schiller, Lucas, 

& Peregoy, 2012), and up to 30% of adults in the general population have met diagnostic 

criteria for AUD at some point in their lifetime (Hasin, Stinson, Ogburn, & Grant, 2007). 

Approximately 100,000 annual US deaths are attributed to alcohol (CDC, 2012a), with an 

estimated economic impact of greater than $220 billion in healthcare expenditures, lost 

productivity, and criminal justice costs (Bouchery, Harwood, Sacks, Simon, & Brewer, 

2011).

Estimates of Co-Occurring Pain and Alcohol Use

Base rates (i.e., the prevalence of a condition within a given population) may vary as a 

function of the operational definition of the construct or the population under study 

(McCaffrey, Duff, & Westervelt, 2000). Perhaps not surprisingly, the base rates of co-

occurring pain and alcohol use are difficult to quantify due to: (1) variation in operational 

definitions of acute/chronic pain and alcohol use, (2) variation in settings from which study 

samples were derived, and (3) the extent to which confounding factors were measured 

and/or accounted for. Despite these limitations, researchers have previously utilized data 

derived from epidemiological, clinical, or setting-specific samples to estimate base rates of 

co-occurring pain and substance use (e.g., Ditre, Brandon, Zale, & Meagher, 2011).

In a study of persons seeking treatment for substance use disorder, 73% of patients who 

identified alcohol as their drug of choice also reported moderate-to-severe past-month pain 

during at least one assessment, with 24% of those reporting past-month pain at all five 
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assessment time-points (i.e., every six months) during the 2-year study period (Larson et al., 

2007). Similarly, in a study of community-dwelling older adults, the prevalence of 

moderate-to-severe past-month pain among problem drinkers (43%) was greater than that 

observed among non-problem drinkers (30%; Brennan, Schutte, & Moos, 2005). In addition, 

up to 25% of treatment-seeking pain patients have endorsed heavy drinking (Kim et al., 

2013; Lawton & Simpson, 2009), and epidemiological estimates indicate that persons in the 

general population who endorse back or neck pain (vs. no back or neck pain) may be up to 

two times more likely to meet diagnostic criteria for AUD (Von Korff et al., 2005). 

Considering that alcohol use is contraindicated for use of prescription analgesics (FDA, 

1998), it is possible that rates of heavy drinking may have been suppressed among some 

samples, perhaps because patients who use pain medications may be reluctant to report 

concurrent use of alcohol (e.g., Kim et al., 2013).

Other Factors Associated with Pain and Alcohol Use

Identifying and accounting for potential third variables is essential in the study of co-

occurring pain and substance use. Our review of the literature identified a range of 

biopsychosocial factors and health-related behaviors (e.g., tobacco use, illicit drug use) that 

may covary with both alcohol use and pain. For example, although we noted that many 

studies statistically-controlled for some common sociodemographic factors (e.g., age), there 

was substantial variation in the number of covariates accounted for across studies. In the 

following section, we briefly examine a selection of biopsychosocial factors that are relevant 

to both pain and alcohol use.

Both pain and alcohol consumption have been shown to vary across sociodemographic 

characteristics, including gender, age, race and ethnicity, and socioeconomic status (SES). 

For example, women appear to be at increased risk for developing a number of painful 

medical conditions (Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, & Riley, 2009), and 

even though AUD tends to be more prevalent among men (Hasin et al., 2007), women tend 

to experience more adverse effects of alcohol consumption (e.g., greater suseptibility to liver 

disease, greater cognitive and motor impairment due to alcohol consumption; Nolen-

Hoeksema, 2004). There is also evidence that men are more likely to drink alcohol to cope 

with stress (Esper & Furtado, 2013), and men have also been shown to endorse drinking to 

cope with pain (Brennan et al., 2005; Riley, Gilbert, & Heft, 2002). Although aging has 

generally been associated with decreased alcohol consumption (e.g., Shaw, Krause, Liang, 

& McGeever, 2011), there is some evidence to suggest that older adults who experience 

painful medical conditions may experience drinking problems more often than older adults 

without painful medical conditions (Brennan, Schutte, SooHoo, & Moos, 2011; Brennan & 

Soohoo, 2013), and the likelihood of experiencing chronic pain has been shown to increase 

with age (Tsang et al., 2008). With regard to race and ethnicity, relative to Caucasians, 

African-Americans who seek treatment for chronic pain tend to endorse more persistent pain 

and greater unpleasantness (e.g., Edwards, Fillingim, & Keefe, 2001). There is also evidence 

that African-Americans may be at greater risk for recurring AUD, relative to Caucasians 

(Chartier & Caetano, 2010). Finally, among persons with chronic pain, lower SES has been 

associated with greater disability and more severe pain (e.g., Green & Hart-Johnson, 2012). 

AUD is also more common among persons with lower incomes (Hasin et al., 2007), and low 
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SES has been associated with greater quantities of alcohol consumption (Huckle, You, & 

Casswell, 2010).

In addition to sociodemographic characteristics, biopsychosocial factors including body 

mass index (BMI), co-occurring anxiety and depressive disorders, and familial/genetic 

contributions have been individually associated with both pain and alcohol consumption. 

First, greater BMI, which may serve as a marker for obesity (CDC, 2011), has been 

identified as a risk factor for chronic low-back pain, pain-related disability, and reduced 

quality of life (e.g., Heuch, Hagen, & Zwart, 2013; Marcus, 2004). There is also evidence 

that persons who are classified as “obese” are more likely to meet diagnostic criteria for 

AUD (Petry, Barry, Pietrzak, & Wagner, 2008). Second, symptoms of both anxiety and 

depression are highly prevalent among persons with chronic pain (e.g., Dersh, Polatin, & 

Gatchel, 2002), and AUD (e.g., Hasin et al., 2007), relative to the general population. 

Furthermore, comorbid psychiatric disorders have been associated with greater pain-related 

disability among persons with chronic pain (Dersh, Polatin, & Gatchel, 2002), and there is 

some evidence that AUD may serve to maintain symptoms of depression and anxiety 

(Boschloo et al., 2012). Finally, family history of chronic pain has been associated with a 

greater likelihood of developing chronic pain (Hoftun, Romundstad, & Rygg, 2013), and 

both shared genetic and environmental factors have been implicated in this progression 

(Kato, Sullivan, Evengard, & Pedersen, 2006). The prevalence of AUD is greater among 

persons with a family history of AUD (e.g, Grant, 1998), and genetic contributions to AUD 

have consistently been observed (e.g., Ehlers, Walter, Dick, Buck, & Crabbe, 2010). 

Notably, a family history of AUD has also been observed among chronic pain patients 

(Pecukonis, 2004).

Both alcohol consumption and pain have been associated with health-related behaviors, 

including use of illicit substances and tobacco smoking. For example, substance use 

disorders appear to be highly prevalent among both persons seeking pain treatment 

(Manchikanti et al., 2006) and persons with AUD (Stinson et al., 2005). In addition, the 

prevalence of tobacco smoking among persons with chronic pain (49%–68%; Hooten, Shi, 

Gazelka, & Warner, 2011; Michna et al., 2004) and AUD (90%; Bien & Burge, 1990) 

appears to be substantially greater than that observed in the general population (19%; CDC, 

2012b). There is also evidence to suggest that alcohol use may be more common among 

smokers (relative to nonsmokers) receiving multidisciplinary pain treatment (Fishbain et al., 

2007).

Effects of Alcohol on Pain

In this section, we review evidence that (1) associations between alcohol consumption and 

the development and characteristics of chronic pain may be curvilinear in nature, (2) alcohol 

consumption may be associated with pain-treatment complications, (3) acute alcohol 

administration may have short-term pain-inhibitory effects, and (4) both humans and 

animals may demonstrate increased pain responding (i.e., hyperalgesia) in the context of 

alcohol abstinence and withdrawal.
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Evidence of Curvilinear Associations between Alcohol Consumption and Pain Conditions

A growing body of evidence suggests that excessive alcohol consumption may be associated 

with the onset and severity of numerous painful conditions. First, heavy alcohol 

consumption is an established causal agent in the development of alcohol-induced 

pancreatitis, possibly via physiological pathways that cause tissue damage and changes to 

digestive processes (Lerch et al., 2003). Pancreatitis is an inflammatory disease of the 

pancreas, which can be acute (i.e., sudden onset, short duration) or chronic (i.e., gradual 

onset, increased severity over time) in nature, and can cause severe abdominal pain (Banks, 

Conwell, & Toskes, 2010). In the United States, alcohol accounts for approximately 33% of 

acute, and 60%–90% of chronic pancreatitis cases (Dufour & Adamson, 2003). Alcohol-

induced pancreatitis (vs. other etiologies) is a risk factor for more severe pain intensity, 

decreased quality of life, and greater disability (Mullady et al., 2011), and the majority of 

persons with alcohol-induced pancreatitis experience severe pain that results in 

hospitalization (Ammann & Muellhaupt, 1999).

Excessive alcohol consumption is also a known causal agent in the development of alcohol-

related neuropathy, which can be characterized by damage to sensory, motor, and autonomic 

nerves, potentially due to direct neurotoxic effects of alcohol on the central and peripheral 

nervous systems (e.g., Chopra & Tiwari, 2012). Pain is a predominant and early feature of 

alcohol-related neuropathy, and treatment typically requires both acute and long-term pain 

management (Chopra & Tiwari, 2012; Njamnshi & Wisysonge, 2010). The estimated 

prevalence of alcohol-related neuropathy is 25%–66% among persons who meet criteria for 

AUD (Chopra & Tiwari, 2012).

Additionally, there is reason to believe that excessive alcohol consumption may be 

associated with the onset and severity of other chronic pain conditions (see Table 1). For 

example, the results of a large prospective study (N = 16,961, M follow-up time = 10.9 

years) revealed that men who endorsed consuming greater than 14 drinks per week (vs. no 

alcohol use) at baseline were more likely to develop osteoarthritis, even after controlling for 

BMI, tobacco smoking, age, physical activity, caffeine intake, and length of follow-up 

(hazard ratio [HR] = 1.4; 95% CI [1.1, 1.8]; Cheng et al., 2000). Similar results were 

observed in two population-based cross-sectional studies, which demonstrated that daily 

alcohol consumption and frequent intoxication were associated with increased likelihood of 

reporting recurrent knee pain (Odds Ratio [OR] = 6.85; 95% CI [1.55, 30.31]; Sá, Baptista, 

Matos, & Lessa, 2008), and chronic pain lasting greater than 6 months among women (OR = 

1.83; 95% CI [1.00, 3.33]; Sá, de Mesquita Pereira, Souza, Baptista, & Lessa, 2011).

There is also evidence that excessive alcohol consumption may predict poorer pain-related 

outcomes following traumatic injury. For example, the results of a multicenter study 

indicated that persons with lower limb trauma who endorsed consuming greater than two 

drinks per day (vs. less than two drinks per day) were more likely (56% vs. 36%; χ2 = 7.8, p 

= .006) to develop severe chronic pain, and that excessive alcohol consumption remained a 

significant predictor of chronic pain severity even after controlling for sociodemographic, 

injury-related, and mental-health characteristics (Castillo, MacKenzie, Wegener, Bosse, & 

Group, 2006). Similar results were observed among patients admitted to a trauma center, 
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such that those with a history of AUD at baseline went on to report greater pain severity at 

3-month follow-up, independent of comorbid anxiety and depressive symptoms (Holmes et 

al., 2010). Although one cross-sectional study showed no association between problem 

drinking and chronic widespread pain (Helmer et al., 2009), this finding should be 

interpreted with caution, as the sample was limited to veterans referred for evaluation related 

to post-deployment concerns (e.g., mental health symptoms), and because these analyses did 

not account for relevant third variables.

Excessive alcohol consumption may be associated with poorer pain outcomes through a 

variety of mechanistic pathways. First, according to the allostatic load model of pain and 

AUD (Egli et al., 2012), pathological changes to neural structures (e.g., central amygdala, 

prefrontal cortex, insula, nucleus accumbens) and function may contribute to the 

development of chronic pain among persons with AUD. For example, this model posits that 

excessive alcohol consumption may contribute to the development and exacerbation of 

chronic pain via dysregulation of the endogenous opioid system, which plays a role in both 

pain modulation and the reinforcing effects of alcohol. Whereas acute administration of 

alcohol has been shown to stimulate the release of opioid peptides, long-term, higher-level 

alcohol exposure may result in central opioid deficiency (Gianoulakis, 2001). Indeed, 

deficiencies in endogenous pain modulation appear to be common across pain conditions 

and have been implicated in both the onset and progression of chronic pain (e.g., Edwards, 

2005). Researchers have also proposed that excessive drinking may contribute to the 

development of chronic pain via increased risk of traumatic injury and deleterious effects on 

the musculoskeletal system (Brennan et al., 2011; Brennan & Soohoo, 2013; Govindu & 

Babski-Reeves, 2013; Sá et al., 2011).

In contrast to evidence that excessive alcohol consumption may be associated with the onset 

and exacerbation of chronic pain, there is initial evidence from well-designed population 

studies, which controlled for a host of relevant third variables (e.g., sociodemographic 

characteristics, family history of chronic pain), that low-to-moderate alcohol consumption 

may be associated with a decreased likelihood of developing chronic pain (see Table 1). For 

example, two separate longitudinal studies demonstrated that persons who endorsed any 

alcohol use (vs. no alcohol use) were 80% less likely to develop chronic widespread pain 

(Ang, Peloso, Woolson, Kroenke, & Doebbeling, 2006) and 25% less likely to develop 

persistent low-back pain (Hestbaek, Leboeuf-Yde, & Kyvik, 2006). Additionally, two 

prospective studies demonstrated that moderate alcohol consumption (vs. no consumption) 

was associated with a 40%–70% reduced likelihood of developing disabling chronic back or 

neck pain (Skillgate, Vingard, Josephson, Holm, & Alfredsson, 2009) and chronic 

widespread pain (Bergman et al., 2002). Finally, several cross-sectional findings have 

demonstrated associations between moderate alcohol consumption (vs. no consumption) and 

decreased likelihood of endorsing recurrent pain (OR = 0.68; 95% CI [0.25, 0.87]; Sá et al., 

2008), and chronic pain lasting greater than 6 months among women (OR = 0.63; 95% CI 

[0.47, 0.85]; Sá et al., 2011).

There is also some evidence that moderate alcohol users (relative to non-drinkers) may 

experience better pain outcomes. One large-scale study conducted among treatment-seeking 

pain patients with fibromyalgia demonstrated that low-to-moderate alcohol consumption (vs. 
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no consumption) was associated with greater quality of life and physical functioning, fewer 

fibromyalgia symptoms, and less missed work, even after controlling for sociodemographic 

characteristics, BMI, and medication use (Kim et al., 2013). Similar results have been 

observed among patients with rheumatoid arthritis (Kondo et al., 2007) and chronic back 

pain (Gorman et al., 1987), and one study observed slightly lower pain intensity ratings 

among alcohol users (vs. nonusers) following traumatic injury (Rivara et al., 2008). Finally, 

in one study of patients referred for chronic back pain assessment, males who reported 

drinking 12 or more drinks per week performed better on tests of physical functioning, 

relative to lighter drinking and abstinent patients (Booker, Haig, Geisser, & Yamakawa, 

2003). However, given that alcohol consumption was reported as a categorical variable, it is 

not possible to know whether some of the participants in that study drank at levels above the 

cut point for moderate drinking (i.e., > 14 drinks/week for adult males; USDHHS, 2010).

Several mechanisms have been proposed to explain associations between moderate alcohol 

use and improved pain outcomes. First, fear-avoidance models of chronic pain posit that 

pain-related fear (e.g., fear of movement, re-injury, or pain) is an important psychological 

factor associated with the development and course of chronic pain conditions (Leeuw et al., 

2007), and meta-analytic estimates indicate a robust association between pain-related fear 

and disability outcomes (Zale, Lange, Fields, & Ditre, 2013). One possibility is that as 

alcohol consumption facilitates disinhibition, the salience of fear-avoidance mechanisms 

may be reduced, which could, in turn, enhance pain-related functioning (Booker et al., 

2003). There is also reason to believe that observations of improved quality of life and 

reduced disability may be related to social integration and stress-relieving effects of alcohol. 

Alcohol users report social motives for drinking (Kuntsche, Knibbe, Gmel, & Engels, 2005), 

moderate alcohol consumption has been associated with social integration and sociability 

(Peele & Brodsky, 2000), and alcohol use appears to facilitate social bonding (Sayette et al., 

2012). Given that chronic pain has been associated with social isolation (Loyland et al., 

2010), researchers have hypothesized that persons with chronic pain may drink alcohol to 

facilitate social interactions (Kim et al., 2013). Additionally, chronic pain can be a salient 

stressor (Blackburn-Munro & Blackburn-Munro, 2001). Given that alcohol users tend to 

hold expectancies for stress-reduction via drinking (e.g., Ayer, Harder, Rose, & Helzer, 

2011), persons with chronic pain who consume alcohol in moderate amounts may do so, in 

part, to alleviate stress, which could result in greater perceived functioning (Kim et al., 

2013).

Based on evidence that excessive alcohol consumption may be associated with poorer pain-

related functioning and an increased likelihood of developing chronic pain, and that 

moderate alcohol use (vs. no use) may be associated with better pain-related functioning and 

a decreased likelihood of chronic pain onset and progression, we conceptualize associations 

between alcohol consumption and pain as potentially curvilinear in nature (see Figure 2). 

This conceptualization is consistent with previously observed curvilinear associations 

between alcohol use and other health outcomes (e.g., Plunk, Syed-Mohammed, Cavazos-

Rehg, Bierut, & Grucza, 2013), including previously reviewed associations between alcohol 

and migraine headache (Panconesi, 2008). Taken together, these findings underscore the 

importance of obtaining a precise measurement of alcohol consumption (e.g., amount, 

frequency) in relation to chronic pain onset and severity. Most of the studies that observed 
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associations between alcohol use and reduced pain utilized dichotomous measures (e.g., any 

alcohol use vs. no use; weekly alcohol use vs. no use), thus precluding a graded 

specification of the alcohol-pain relation. Similarly, we observed inconsistencies across 

studies with regard to how excessive alcohol consumption was operationally defined (e.g., 

more than 2 drinks/day, frequent intoxication). It is, however, encouraging that the majority 

of studies (k = 9) reviewed herein utilized large sample sizes (Ns ranged from 2,297 – 

16,961), and included statistical-controls for a variety of relevant third variables. For 

example, 11 of the studies reviewed in this section included at least two covariates, and eight 

studies included both sociodemographic (e.g., age, sex, gender) and health-behavior (e.g., 

substance use) variables as covariates. Although eight studies tested prospective associations 

between alcohol use and chronic pain, the follow-up period varied widely (i.e., 3 months – 

11 years). Thus, the temporal nature of these relations should be interpreted with caution as 

variations in follow-up duration may have precluded observation of some pain outcomes 

(e.g., given variations in the cut-offs used to distinguish acute from chronic pain, 3-month 

follow-up may be insufficient to detect new onset of chronic pain after injury).

Alcohol Use and Pharmacologic Pain Treatments

Alcohol consumption is contraindicated for use of prescription and over-the-counter pain 

medications, and interactions between alcohol and pain medications may have dangerous 

health effects (FDA, 1998). Alcohol may (1) increase the risk of gastrointestinal bleeding 

associated with non-steroidal anti-inflammatory medications, (2) interact with 

acetaminophen metabolism in a manner that promotes liver damage, and (3) enhance the 

depressive effects of opioids and benzodiazepines on the central nervous system (Fraser, 

1997; Hersh, Pinto, & Moore, 2007). Interactions between alcohol and pain relievers (e.g., 

narcotics) account for nearly 115,000 emergency room visits annually (SAMHSA, 2012).

Despite these health risks, approximately one third of persons who receive prescription 

opioids endorse alcohol consumption (36%; Saffier, Colombo, Brown, Mundt, & Fleming, 

2007), and AUD may be more prevalent among persons who use prescription opioid 

medications, relative to persons in the general population (Jobski, Schmid, Behr, Andersohn, 

& Garbe, 2012). Prescription opioid misuse has been defined as inappropriate use of opioid 

medication, including aberrant drug behaviors (e.g., dose escalation, use other than as 

prescribed; Pergolizzi et al., 2012). Multiple reviews have concluded that a history of 

substance use disorder, including alcohol, is the strongest predictor of opioid misuse (Turk, 

Swanson, & Gatchel, 2008), and that excessive alcohol consumption appears to precede the 

onset of opioid misuse (Pergolizzi et al., 2012). Results from animal models also indicate 

that chronic, alcohol consumption may result in cross-tolerance to the pain-inhibitory effects 

of opioids (He & Whistler, 2011), and researchers have proposed that hypersensitivity to 

emotional distress in the context of opioid misuse may contribute to the development and 

maintenance of chronic pain (Egli et al., 2014).

Short-Term Pain-Inhibitory Effects of Acute Alcohol Administration

Evidence derived from both animal and human studies indicates that acute alcohol 

administration may confer short-term pain-inhibitory effects. For example, animal models 

have consistently demonstrated increased pain threshold following acute ethanol 
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administration, with some data suggesting a dose-response effect (e.g., Ibironke & 

Oyekunle, 2012). These animal models further demonstrated that acute pain-inhibitory 

effects of alcohol tended to diminish following 10–12 days of ethanol administration, which 

suggests that short-term analgesic effects may be reduced in the context of chronic alcohol 

exposure (Gatch & Lal, 1999).

Despite consistent evidence from the animal literature, and well-documented historical use 

of alcohol as an anesthetic (e.g., Shealy & Cady, 2002), only a few experimental studies 

have been conducted among humans to test the causal effects of acute alcohol administration 

on laboratory pain reactivity. Human laboratory pain models allow researchers to mimic 

signs and symptoms of painful medical conditions without causing lasting damage. 

Common paradigms include mechanical pressure, electrical stimulation, and exposure to 

thermal stimuli. Primary outcomes tend to include pain threshold, which is typically defined 

by the time (e.g., seconds) or stimulus intensity (e.g., volts) at which participants first report 

pain, and pain tolerance, which represents the duration of exposure or maximum stimulus 

intensity that a participant is willing to endure (IASP, 1994).

Initial results derived from human laboratory studies suggest that alcohol may confer acute 

analgesic effects. For example, a randomized, double-blind, placebo controlled cross-over 

study demonstrated that intravenous alcohol administered at high concentrations (1g/dl) 

increased pain tolerance (but not threshold) in response to electrical stimulation (Perrino et 

al., 2008), and that analgesic responding was greater among participants with a family 

history of AUD who were also high in the personality trait neuroticism (Ralevski, Perrino, 

Acampora, Koretski, Limoncelli, & Petrakis, 2010). Analgesic effects have also been 

observed for electric shock pain (Stewart, Finn, & Pihl, 1995) and mechanical pressure pain 

(Woodrow & Eltherington, 1988) in the context of orally-administered alcohol. Although we 

identified two additional studies that demonstrated acute analgesic effects of alcohol (James, 

Duthie, Duffy, McKeag, & Rice, 1978; Wolff, Hardy, & Goodell, 1941), neither utilized an 

experimentally-rigorous design, and one study (Wolff et al., 1941) was conducted using only 

the three authors as subjects.

There is also evidence that past experiences with alcohol may moderate acute analgesic 

effects of alcohol consumption (Brown & Cutter, 1977; Cutter, Maloof, Kurtz, & Jones, 

1976). For example, one study demonstrated that consuming alcohol decreased pain ratings 

only among participants who met diagnostic criteria for AUD or endorsed problem drinking 

(Cutter, Jones, Maloof, & Kurtz, 1979). Similarly, Brown & Cutter (1977) observed that 

whereas higher doses of orally-administered alcohol decreased pain intensity ratings among 

participants who endorsed drinking alone in bars, which was used as a measure of 

problematic alcohol use, participants who reported only consuming alcohol during social 

occasions with their families (a proxy for moderate drinking) demonstrated analgesia to 

lower, but not higher, doses of alcohol. The authors interpreted these results as indicating 

that customary levels of drinking may provide optimal pain reduction. It is also possible that 

participants who were considered problem drinkers may have developed a tolerance to 

alcohol (e.g., Schuckit et al., 2008), which could explain why a higher dose of alcohol was 

necessary to achieve analgesic effects in that group.
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Potential mechanisms of the acute pain inhibitory effects of alcohol include activation of the 

endogenous opioid system and response expectancies. Acute alcohol administration has 

been shown to stimulate the release of endogenous opioids (Mitchell et al., 2012), which 

may contribute to reduced pain perception. Support for the role of endogenous opioids in 

alcohol-induced analgesia is further supported by animal studies, which consistently 

demonstrate that acute pain-inhibitory effects of alcohol can be attenuated via administration 

of opioid antagonists (e.g., Campbell, Taylor, & Tizabi, 2007). There is also evidence that 

pain-inhibitory effects of alcohol tend to be reduced among mice with lower concentrations 

of opioid receptors, and augmented among mice with greater concentrations of opioid 

receptors (Yirmiya & Taylor, 1989). Finally, there is some evidence that analgesic 

properties of alcohol may be partially mediated by availability of benzodiazepine receptors 

(Gatch, 1999).

There is also reason to believe that expectancies for pain relief via drinking may have a 

potent influence on pain reporting (Pollo et al., 2001). Individuals may come to hold beliefs 

that alcohol will help them manage pain if they have previously perceived a reduction in 

their pain (or pain-related distress) when drinking. Given evidence that alcohol expectancies 

may be influenced by socially shared and transmitted beliefs (Donovan, Molina, & Kelly, 

2009), it is possible that expectancies for alcohol-induced analgesia may be shaped by social 

depictions of alcohol as a stress-coping agent. However, we are not aware of any studies that 

have attempted to assess whether participants held expectancies that drinking may mitigate 

pain in the context of laboratory pain induction.

Hyperalgesia during Acute Abstinence from Chronic Alcohol Use

In contrast to evidence that acute alcohol administration may confer analgesic effects, 

converging evidence derived from both animal and human studies suggests that abstinence 

from chronic alcohol consumption may produce hyperalgesia, which is characterized by 

increased pain in response to noxious stimuli (IASP, 1994). For example, rodent models of 

alcohol withdrawal have reliably demonstrated hyperalgesia to multiple pain assays 

following discontinuation of chronic ethanol administration (for review, see Gatch, 2009). 

Given these consistent findings, hyperalgesia has been suggested to be a characteristic 

symptom of alcohol withdrawal in animals (Becker, 2000). Among humans, there is initial 

evidence that patients receiving treatment for AUD may exhibit greater pain responding 

during the early stages of alcohol abstinence (Jochum, Boettger, Burkhardt, Juckel, & Bar, 

2010). Specifically, following admission for detoxification, patients experiencing acute 

alcohol withdrawal demonstrated decreased pain tolerance and threshold during laboratory 

pain induction, relative to both abstinent (2–3 months) patients and healthy controls. 

Furthermore, among patients undergoing acute detoxification, withdrawal severity was 

positively associated with greater pain responding, and pain reactivity was significantly 

decreased at discharge (14 days after admission). These results indicate that hyperalgesia 

may occur during periods of acute abstinence and withdrawal, and that these effects may 

subside following approximately two weeks of alcohol abstinence.

A recent review on the topic of alcohol withdrawal and hyperalgesia in animal models 

identified down-regulation of adenosine receptors, and up-regulation of L-type calcium 
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channels, as likely mediators of alcohol withdrawal-induced hyperalgesia (Gatch, 2009). For 

example, co-administration of alcohol and theophylline (i.e., an adenosine receptor 

antagonist) has been shown to attenuate development of hyperalgesia during withdrawal, 

presumably because theophylline promotes up-regulation of adenosine A1 receptors (Gatch 

& Selvig, 2002). Co-administration of L-type calcium channel blockers and alcohol has also 

been shown to reduce hyperalgesia during alcohol abstinence, possibly because L-type 

calcium channel blockers prevent up-regulation of L-type calcium channels that would 

otherwise occur in the context of chronic alcohol administration (Gatch, 2009).

Increased pain in the context of alcohol abstinence may be of particular relevance for 

persons with co-occurring chronic pain and AUD. The fear-avoidance model of chronic pain 

posits that persons who experience chronic or recurrent pain may be hypervigilant to 

perceived increases in pain (Leeuw et al., 2007), which suggests that persons with chronic 

pain may be especially sensitive to hyperalgesia during the early stages of alcohol 

abstinence. Hyperalgesic responses have been observed during withdrawal from other 

substances (e.g., nicotine), and researchers have proposed that increased pain may precede 

relapse (e.g., Ditre et al., 2011). Thus, increased pain in the context of alcohol abstinence 

and withdrawal may have important clinical implications for the treatment of AUD among 

persons who experience chronic pain.

Effects of Pain on Alcohol Use

In this section, we review evidence that (1) greater pain severity may be associated with 

increased drinking problems, (2) co-occurring pain may be associated with poorer alcohol-

treatment outcomes, and (3) pain may serve as a situational motivator of alcohol 

consumption. We also discuss potential mechanisms by which pain may motive alcohol use.

Covariation of Pain Severity, Alcohol Consumption, and Problematic Drinking

There is early, albeit mixed, cross-sectional evidence that specific pain characteristics (e.g., 

severity, unpleasantness, interference) may be associated with greater problem drinking. For 

example, in a sample of adults with chronic pain, greater levels of pain intensity and 

unpleasantness were associated with increased alcohol consumption and rates of hazardous 

drinking (Lawton & Simpson, 2009). In the same sample, results further indicated that 

greater pain unpleasantness was associated with more severe alcohol dependence, 

independent of relevant sociodemographic and mental health factors (Lawton & Simpson, 

2009). Similar findings revealed that older adults who endorsed more severe pain and 

greater pain-related interference with daily activities (compared to those with no pain) were 

20% and 50% more likely to also have endorsed current drinking problems, respectively 

(Brennan & Soohoo, 2013). Among older adults, a greater number of painful medical 

conditions has been associated with increased frequency of experiencing drinking problems 

(Brennan et al., 2011). Persons with chronic pain may report greater alcohol consumption 

and drinking problems if alcohol is used as a means of pain-coping. The self-medication 

hypothesis (e.g., Khantzian, 1985) posits that substances may be used to reduce negative 

affect, and a growing body of evidence suggests that pain may serve as a motivator of 

substance use (e.g., Ditre et al., 2011). Indeed, the use of alcohol to cope with stress is a 

well-established phenomenon, and drinking for stress-coping has been associated with 
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greater levels of alcohol consumption and frequency of drinking problems (e.g., Holahan, 

Moos, Holahan, Cronkite, & Randall, 2001).

Conversely, there is some prospective evidence that older adults who endorse more severe 

pain or a greater number of painful conditions may ultimately go on to reduce their alcohol 

consumption (Bobo, Greek, Klepinger, & Herting, 2012; Brennan et al., 2011; Brennan & 

Soohoo, 2013). However, each of these studies sampled older adults who did not necessarily 

have chronic pain, reported low levels of baseline drinking, and whose patterns of alcohol 

use may not generalize to other age groups. For example, an age-related decline in alcohol 

use tends to begin following young adulthood (Shaw et al., 2011), and older adults have 

evinced a general motivation to reduce alcohol use in response to health concerns (Dawson, 

Goldstein, & Grant, 2013).

Associations between Pain and Alcohol-Treatment Outcomes

The majority of studies that tested the associations between pain and treatment for substance 

use disorders have either focused on opioid misuse (e.g., Trafton, Oliva, Horst, Minkel, & 

Humphreys, 2004), or did not distinguish alcohol from other substances (e.g., Ilgen et al., 

2010). However, there is some converging evidence that people with co-occurring pain 

disorders experience greater difficulty when attempting to abstain from drugs and alcohol 

(Caldeiro et al., 2008). In addition, among a sample of inpatients seeking treatment for 

substance use disorders (40% of whom endorsed alcohol as their substance of choice), 

persistent pain was associated with an increased likelihood of post-treatment alcohol 

consumption (Larson et al., 2007). There are also pilot data supporting the notion that 

chronic pain patients may benefit from integrated treatments that concurrently address pain 

and substance use (Ilgen et al., 2011).

Pain as a Situational Motivator of Alcohol Use

There is cross-sectional evidence that some individuals may be motivated to use alcohol to 

cope with pain. For example, individuals with co-occurring substance use disorders and 

chronic pain have cited pain as the primary reason they began misusing alcohol or illicit 

substances (Sheu et al., 2008). Among chronic pain patients, greater levels of pain 

unpleasantness have been associated with increased motivation to use alcohol (Lawton & 

Simpson, 2009). Indeed, the use of alcohol to cope with pain has been endorsed by almost 

one quarter of all patients enrolled in both pain treatment (24%; Goebel et al., 2011) and 

inpatient substance abuse programs (22%; Sheu et al., 2008). Similar findings have been 

observed among community-based samples, with greater severity and frequency of pain 

shown to be associated with an increased likelihood of using alcohol to manage pain 

(Arcury, Bernard, Jordan, & Cook, 1996; Riley & King, 2009), possibly more so among 

men (Riley et al., 2002).

Consistent with cross-sectional evidence of pain as a motivator of alcohol use, one 

prospective study revealed that persons who endorsed problem drinking at baseline were 

more likely to have also endorsed using alcohol to cope with pain, and that participants who 

endorsed use of alcohol for pain-coping at baseline were more likely to increase alcohol 

consumption over the three-year study period (Brennan et al., 2005). This observation is 

Zale et al. Page 14

Clin Psychol Rev. Author manuscript; available in PMC 2016 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



consistent with evidence that drinking for stress-coping tends to be associated with increased 

alcohol consumption and a greater number of alcohol-related problems (Holahan et al., 

2001). Finally, the use of alcohol to manage pain has been linked with poorer health 

outcomes, including health quality, medication adherence, and number of chronic health 

problems (Brennan et al., 2005; Immonen, Valvanne, & Pitkala, 2011).

Potential mechanisms by which pain may serve as a motivator of alcohol use include 

negative and positive reinforcement, lack of alternative strategies for pain-coping, and 

overlapping neural systems that process stress and reward. Negative reinforcement models 

of addiction posit that substance use is motivated, in part, by a desire to alleviate aversive 

psychological and physical states (e.g., McCarthy, Curtin, Piper, & Baker, 2010). One 

possibility is that pain may motivate alcohol consumption via a desire to alleviate pain-

related negative affect. Negative affect is a central component of pain-processing (e.g., 

Wade, Dougherty, Archer, & Price, 1996), and it has been suggested that coping with 

negative affect may be a primary drinking motive among persons with AUD (e.g., Kuntsche 

et al., 2005). As noted earlier, pain has also been conceptualized as a stressor (Blackburn-

Munro & Blackburn-Munro, 2001), and alcohol users may be motivated to drink in response 

to stress, particularly if they hold expectancies for alcohol-induced tension reduction 

(Armeli, Carney, Tennen, Affleck, & O'Neil, 2000).

As noted in previous sections, alcohol has been shown to have acute analgesic effects (e.g., 

Perrino et al., 2008). Therefore, it is possible that some individuals may hold expectancies 

for pain relief via alcohol consumption. Also, given initial evidence that persons who are 

alcohol dependent experience increased pain during periods of abstinence (Jochum et al., 

2010), it seems reasonable to hypothesize that increased pain may precipitate relapse to 

drinking. Finally, given that stress-related cues have been shown to increase craving in 

abstinent alcoholic patients (Sinha et al., 2009), there is reason to hypothesize that pain may 

increase cravings for alcohol, and that persons in pain may be motivated to drink in order to 

alleviate those cravings (e.g., Bottlender & Soyka, 2004).

In addition to negative reinforcement pathways, pain may also motivate alcohol 

consumption via positive reinforcement. According to behavioral activation theory, humans 

are sensitive to the availability of positive reinforcers (Dimidjian, Martell, Addis, Herman-

Dunn, & Barlow, 2008), and persons with chronic pain have been shown to experience less 

opportunities for positive reinforcement in their daily lives (e.g., Ditre et al., 2011; Loyland 

et al., 2010). Alcohol may facilitate positive reinforcement via direct appetitive subjective 

effects (e.g., vigor, elation; de Wit, Uhlenhuth, Pierri, & Johanson, 1987), and by increasing 

opportunities for social interaction. Alcohol users frequently cite social facilitation and 

camaraderie as motives for drinking (Kuntsche et al., 2005), and it is possible that persons 

with recurrent pain may be motivated to use alcohol as a means of maintaining social 

connectivity. Indeed, there is initial evidence that pain may be associated with greater 

motivation to use alcohol in social situations (Lawton & Simpson, 2009). It is also 

interesting to note that measures of pain-related disability typically incorporate assessment 

of pain-related interference in social functioning (Zale et al., 2013). To the extent that 

alcohol use may provide opportunities for positive reinforcement via social facilitation, it 

may also contribute to lower perceived disability (e.g., Kim et al., 2013).
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Researchers have suggested that motivation to consume alcohol for pain-coping may 

increase when alternative coping strategies have failed (Lawton & Simpson, 2009). Thus, 

the availability and effectiveness of strategies for coping with pain may relate to drinking 

motivation in at least two ways. First, the employment of more adaptive approaches to pain-

coping may depend on the degree to which an individual believes that consuming alcohol 

will sufficiently diminish pain reactivity. That is, drinkers who believe or come to learn that 

alcohol can provide adequate pain relief may not engage or develop more adaptive coping 

strategies (e.g., Cooper et al., 1988). Second, drinkers who neglect to utilize pain-coping 

behaviors or are unsuccessful in their employment of coping to curtail pain could, 

subsequently, experience increased motivation to drink. This may be especially true for 

those drinkers who hold strong expectancies that drinking will help them cope with or 

reduce pain.

Finally, the previously mentioned allostatic load model (Egli et al., 2012) also indicates that 

pathological functioning of overlapping neural stress and reward systems may increase 

motivation to consume alcohol in response to pain. Indeed, aversive stimuli can become 

conditioned cues that increase drug-seeking behavior (Phillips, Stuber, Heien, Wightman, & 

Carelli, 2003), and pain may come to serve as a cue for alcohol seeking, possibly via stress-

induced dysregulation of both neurotransmitters (e.g., dopamine) and neuropeptides (e.g., 

corticotropin-releasing hormone). For example, the mesolimbic dopamine system has been 

implicated in the acquisition of conditioned associations between neutral stimuli and drug-

related cues (e.g., Weiss & Porrino, 2002), and stress has been shown to enhance 

mesolimbic dopamine transmission in both humans and animals (Piazza & Le Moal, 1998; 

Pruessner, Champagne, Meaney, & Dagher, 2004). Stress-induced dopamine release has 

been associated with drug seeking among animals (Shaham & Stewart, 1995), and dopamine 

gene polymorphisms have been associated with stress-induced drug craving among humans 

(Erblich, Lerman, Self, Diaz, & Bovbjerg, 2004). There is also reason to suspect that 

corticotropin-releasing factor, a family of related neuropeptides that engender a variety of 

physiological stress effects, may mediate stress-induced reinstatement of alcohol self-

administration (Heilig & Koob, 2007). Corticotropin-releasing hormone, which regulates the 

release of corticotropin from the pituitary gland, is widely distributed throughout the brain, 

and has been shown to play a key role in affect regulation and behavioral responses to 

stressors (Heinrichs & Koob, 2004).

Integrative Conceptualization of Bi-Directional Associations between Pain and Alcohol

The current review integrated two lines of empirical inquiry (i.e., the effects of alcohol on 

pain and the effects of pain on alcohol use), with evidence derived from a broad range of 

epidemiological, clinical, and experimental research. Taken together, these data suggest that 

pain and alcohol may interact in a bi-directional manner, possibly resulting in greater pain 

and increased alcohol consumption over time. Accordingly, Figure 3 presents our 

conceptualization of reciprocal relations between pain and smoking that accounts for 

varying operational definitions of both alcohol use (e.g., moderate consumption vs. AUD) 

and pain (e.g., situational/acute vs. chronic) and provides a summary of potential 

mechanistic factors discussed in the current review. Bi-directional arrows are used to 

acknowledge that reciprocal influences may occur across associations between pain and 
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alcohol use, and dashed lines are used to illustrate the modest causal evidence derived from 

the current literature. Dashed, bi-directional lines between moderate and excessive alcohol 

consumption acknowledge that alcohol use patterns may change (i.e., increase or decrease) 

over time.

With regard to the effects of alcohol on pain, moderate alcohol use may be associated with 

positive pain outcomes, including reduced likelihood of developing chronic pain, and lower 

levels of pain-related disability and greater quality of life among persons with chronic pain. 

Hypothesized mechanisms of action include reduced salience of fear-avoidance pathways 

when drinking, social facilitation effects of alcohol, and stress relieving effects of alcohol. 

We also reviewed evidence of associations between excessive alcohol use and negative pain 

outcomes, including an increased likelihood of developing or worsening chronic pain. 

Hypothesized mechanisms include alterations in pain reactivity (e.g., dysregulation of the 

endogenous opioid system), adverse interactions with pain medications, and other health 

effects of alcohol (e.g., increased risk of injury). With regard to the effects of pain on 

alcohol use, the current review suggests that pain may serve as a situational motivator of 

alcohol consumption. Indeed, alcohol users may be motivated to drink in response to pain 

due to both negative (e.g., negative affect, stress, or craving reduction) and positive (e.g., 

direct appetitive effects of alcohol in the absence of other available reinforcers) 

reinforcement pathways.

Future Research Directions

Prevalence and Factors Common to Pain and Alcohol Use

Studies utilizing representative population-based and clinical samples are needed to generate 

prevalence estimates that account for varying definitions of pain (e.g., chronic pain duration, 

type of pain condition) and alcohol use (e.g., amount consumed, AUD). Future research 

would benefit from a more detailed and consistent approach to the quantification and 

operationalization of self-reported alcohol consumption. Future research should also attempt 

to differentiate between lifetime abstainers and those who abstain later in life (e.g., due to 

illness that prohibits alcohol use or recovery from AUD), as pain-related outcomes may vary 

as a function of alcohol exposure. The current review also identified numerous 

sociodemographic, psychiatric, and environmental factors common to both pain and alcohol 

use (e.g., socioeconomic status, anxiety and depressive disorders, tobacco smoking). As 

these factors may confound the study of relations between pain and alcohol, future research 

would benefit from accounting for these relevant third variables. Future research may also 

examine other relevant third variables (e.g., comorbid medical conditions, emotional 

distress) that could further inform our evolving conceptualization of reciprocal relations 

between pain and alcohol use.

Longitudinal Associations between Pain and Alcohol Use

Limited prospective evidence indicates that, although moderate alcohol use may confer 

some pain-related benefits, excessive alcohol consumption may be associated with the onset 

and progression of pain. Additional longitudinal studies are needed to establish the temporal 

precedence of alcohol consumption and the development/exacerbation of chronic pain. For 
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example, future studies may test prospective associations between varying levels of alcohol 

consumption and the onset of chronic pain conditions in the general population, as well as 

associations between varying levels of alcohol use and the progression of chronic pain 

conditions among treatment-seeking pain patients. Given the hypothesized curvilinear 

relation between alcohol use and pain outcomes, we recommend quantifying alcohol 

consumption in a manner that allows for modeling of curvilinear relations (e.g., as a 

continuous variable).

To our knowledge, all of the studies that examined prospective relations between pain and 

subsequent alcohol consumption were limited to samples consisting of older adults who 

reported low levels of baseline drinking and did not necessarily have chronic pain (Bobo et 

al., 2012; Brennan et al., 2011; Brennan & Soohoo, 2013). Future work in this area should 

test relations between pain and subsequent patterns of alcohol consumption using 

representative samples drawn from the general population, treatment-seeking chronic pain 

patients, and persons seeking treatment for AUD. For example, longitudinal studies may test 

whether persons with chronic pain are at greater risk for the development or persistence of 

AUD. Given evidence that pain may motivate alcohol consumption, researchers have 

hypothesized that recurring pain may increase alcohol consumption over time (Egli et al., 

2012), and further research is needed to identify pain-related factors that may contribute to 

this transition (e.g., pain frequency, pain duration, affective disturbance). Additionally, 

researchers have suggested that persons who utilize effective pain coping strategies may 

experience reduced pain and pain-related distress, which, in turn, could result in decreased 

motivation to use substances (Ditre, Heckman, Butts, & Brandon, 2010). Future research 

should test whether engagement of effective pain-coping strategies (e.g., in the context of 

pain treatment) decreases motivation to drink alcohol over time.

Research designs that allow for naturalistic assessment of covariation between pain and 

alcohol consumption would yield important information regarding event-level temporal 

associations. For example, ecological momentary assessment (EMA) may provide an 

optimal method for assessing such covariation in near-real-time. Indeed, EMA has recently 

been used to examine covariation between pain and tobacco smoking (Dhingra, Homel, et 

al., 2013), and future research may determine whether increases in pain tend to precede 

episodes and quantity of drinking, and whether subsequent alcohol consumption serves to 

decrease pain and pain-related distress/unpleasantness.

Experimental Investigations of Pain and Alcohol Consumption

Experimental studies should be employed to test causal relations between pain and alcohol 

use, and to identify underlying mechanisms. First, despite evidence that persons with 

chronic pain endorse the use of alcohol to cope with pain, we are not aware of any 

experimental studies that have explicitly tested whether pain may motivate alcohol approach 

or consumption. Future experimental research should test whether situational pain increases 

craving for alcohol or subsequent alcohol consumption. Second, relatively few experimental 

studies have been conducted to test effects of alcohol on pain responding. Although previous 

research has observed variations in analgesic effects across participant samples and alcohol 

doses, future research would benefit from examining potential mediators/moderators of 
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alcohol-induced analgesia among humans. For example, we are not aware of any studies that 

have tested whether alcohol-related expectancies for pain relief and/or stress reduction may 

influence the magnitude of acute analgesic effects, and future research should also attempt 

to disentangle pharmacologic and expectancy effects (e.g., via use of a balanced-placebo 

design). Indeed, a better under understanding of mechanisms by which persons in pain may 

be motivated to consume alcohol (e.g., expectancies for pain relief) would inform the 

development of tailored interventions. Third, given evidence from animal studies that acute 

pain-inhibitory effects may subside with chronic alcohol exposure, human trials are also 

warranted to determine whether tolerance to alcohol reduces acute pain-inhibitory effects. 

Finally, studies that have examined pain-inhibitory effects of oral alcohol administration 

typically utilized beverages containing sugar to conceal alcohol dosage (e.g., Brown & 

Cutter, 1977). Given recent evidence that sugar may reduce pain (Stevens, Yamada, Lee, & 

Ohlsson, 2013) and amplify the pain-inhibitory effects of other substances (Kanarek & 

Carrington, 2004), future research should attempt to disentangle the pain mitigating effects 

of alcohol relative to other constituents (e.g., sucrose).

We also reviewed evidence that persons seeking treatment for AUD demonstrated 

hyperalgesia to a pain induction task during the initial stages of alcohol abstinence (Jochum 

et al., 2010). Although this finding is consistent with evidence of abstinence-induced 

hyperalgesia derived from animal models, additional research among humans is sorely 

needed. For example, future work in this area could utilize within-subjects designs to assess 

pain responding prior to and throughout the early stages of alcohol abstinence among 

persons who present to treatment for AUD. Whenever possible given ethical considerations, 

experimental studies may also test whether persons with AUD, randomized to varying 

periods of alcohol abstinence (e.g., 12 hours, 24 hours), demonstrate greater laboratory pain 

reactivity. Finally, research in the emerging area of pain and alcohol will benefit from 

experimental investigations that allow for causal inferences and tests of hypothesized 

mechanisms of action (e.g., negative affect, expectancies for alcohol-induced pain 

reduction).

Pain and Alcohol Treatment Outcomes

Given evidence that chronic alcohol use may alter pain processing, and that excessive 

alcohol use may be associated with the development and progression of chronic pain, it 

seems intuitive to suggest that excessive alcohol consumption may adversely impact pain 

treatment. However, we are not aware of any studies that examined the effects of excessive 

or problematic alcohol use on pain treatment outcomes. Core outcomes of pain treatment 

include pain characteristics (e.g., intensity, opioid use), physical functioning, emotional 

functioning, and patient disposition (e.g., treatment drop-out; Dworkin et al., 2005). Future 

studies are needed to identify the unique needs of alcohol users who enter pain treatment. 

For example, researchers should test whether excessive alcohol consumption precludes pain 

treatment, reduces treatment efficacy, or interferes with opioid tapering. Additionally, 

extrapolating from a larger literature on pain and substance use (e.g., Ditre et al., 2011), we 

hypothesize that chronic or recurrent pain may serve as a barrier to alcohol abstinence and 

negatively affect alcohol treatment outcomes (e.g., increased treatment drop-out, relapse). 
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Additional studies are needed to test the effects of pain on treatment for AUD or problematic 

drinking.

Researchers have noted a need for integrated treatments that are informed by knowledge of 

reciprocal relations between pain and substance use, and initial pilot data suggest that 

integrated treatments may be beneficial for treating co-occurring pain and substance use 

disorders (Ilgen et al., 2011). Future work is needed to develop and test integrated 

interventions for pain and alcohol use across a range of health-care settings. For example, 

persons with co-occurring pain disorders who engage in treatment for AUD may benefit 

from taking additional measures to manage their pain during the early stages of alcohol 

abstinence. Similarly, patients receiving pain treatment may benefit from interventions that 

seek to reduce the use of alcohol for pain-coping. Finally, given that pain motivates more 

than half of all annual physician visits in the United States (Mayo Clinic, 2001; Turk & 

Melzack, 2011), and considering that brief interventions have been shown to improve both 

pain- (e.g., decreased pain severity and disability; Hay et al., 2005), and alcohol-related 

outcomes (e.g., reduced alcohol consumption; Kaner et al., 2007), patients who present to 

primary care with co-occurring pain and excessive alcohol use may benefit from an 

integrated treatment delivered in that setting.

Summary and Conclusions

The current review integrated evidence of associations between pain and alcohol use derived 

from a broad range of psychological, social, and biological literatures. Previous work has 

demonstrated that pain and AUD share overlapping neural circuitry, and that pathological 

functioning may contribute to the development and maintenance of comorbid chronic pain 

and alcohol dependence (Egli et al., 2012). The current review builds upon this work by 

examining associations between pain and varying levels of alcohol consumption, and by 

proposing additional psychosocial mechanisms that may underlie pain-alcohol interrelations 

(e.g., fear-avoidance pathways). Specifically, we observed evidence that relations between 

alcohol use and chronic pain outcomes may be curvilinear in nature (see Figure 2), such that 

moderate alcohol consumption (vs. no use) may be associated with positive chronic pain 

outcomes (e.g., decreased disability among persons in pain), and excessive alcohol use, 

problem drinking, and AUD may be associated with deleterious chronic pain outcomes (e.g., 

greater pain intensity and interference). We also reviewed evidence that pain may serve as a 

situational motivator of alcohol consumption. Figure 3 presents our conceptualization of 

relations between pain and varying levels of alcohol use as being reciprocal in nature, and 

includes a summary of psychosocial mechanisms that may underlie associations between 

pain and both low-to-moderate alcohol consumption (e.g., social facilitation) and excessive 

drinking or AUD (e.g., abstinence-induced hyperalgesia). Finally, we proposed several 

directions for future research, as informed by our evolving conceptualization of pain and 

alcohol, to help advance knowledge in this emerging domain.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

We present an integrative conceptualization of bi-directional pain-alcohol relations

Moderate alcohol use may be associated with positive pain-related outcomes

Excessive drinking/alcohol use disorder may be associated with negative pain 

outcomes

Alcohol administration may confer acute pain-inhibitory effects

Situational pain may motivate alcohol consumption (e.g., drinking for pain-coping)
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Figure 1. 
Flow-chart depicting the study selection process.
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Figure 2. 
Hypothesized curvilinear relation between alcohol consumption and chronic pain. Future 

research is needed to identify the levels of alcohol consumption at which the direction of 

effects changes (e.g., positive to negative).
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Figure 3. 
Conceptualization of bi-directional relations between pain and alcohol use that integrates 

two lines of empirical inquiry (i.e., effects of alcohol on pain and effects of pain on alcohol 

use), accounts for varying levels of alcohol consumption, and summarizes potential 

mechanistic factors identified in the current review.
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