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Abstract

Background

Alcohol use is a major contributor to the burden of disease, including long-term non-commu-

nicable diseases. Alcohol can also interact with and counter the effects of medications. This

study addresses how people with long term conditions, who take multiple medications,

experience and understand their alcohol use. The study objective is to explore how people

conceptualise the risks posed to their own health from their concurrent alcohol and medi-

cines use.

Methods and findings

Semi-structured interviews were conducted with a sample of 24 people in the North of

England taking medication for long term conditions who drank alcohol twice a week or more

often. Transcripts were analysed using a modified framework method with a constructionist

thematic analysis. Alcohol was consumed recreationally and to aid with symptoms of sleep-

lessness, stress and pain. Interviewees were concerned about the felt effects of concurrent

alcohol and medicines use and sought ways to minimise the negative effects. Interviewees

associated their own drinking with short-term reward, pleasure and relief. Risky drinking

was located elsewhere, in the drinking of others. People made experiential, embodied

sense of health harms and did not seem aware of, or convinced by, (or in some cases

appeared resigned to) future harms to their own health from alcohol use. The study has limi-

tations common to exploratory qualitative studies.

Conclusions

Health risk communication should be better informed about how people with long-term

health conditions perceive health outcomes over time, and how they adopt experience-

based safety strategies in contexts in which alcohol consumption is heavily promoted and

weakly regulated, whilst medicines adherence is expected. Supporting people to make
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active and informed connections between medicines, alcohol and potential personal health

harms requires more than a one-way style of risk communication if it is to be perceived as

opening up rather than restricting choice.

Introduction

Alcohol and pharmaceuticals are health-impacting commodities which are significant in the

global economy and incur considerable costs to health services [1, 2]. The use of both is deter-

mined by many actors, including national governments, regulatory agencies, industry actors

and health systems, as well as health professionals and individuals within their own particular

lifeworlds (i.e. the self-evident world of their own lived experience) [3]. Alcohol is a psychoac-

tive drug (ethanol) which presents a major public health challenge [4]. It is currently con-

sumed and understood as a recreational rather than as a pharmaceutical drug, although

alcohol has historically been assigned therapeutic value and used as a medicine [5]. Alcohol

consumption is deeply culturally ingrained and, in the UK, is commonly associated with

enjoyment, relaxation and celebration. Alcohol is also linked to poor health in various and

complex ways and presents some risk to all those who use it [6,7].

Although drinking prevalence among adults in England has fallen over the last ten years,

those aged 55–64 are most likely to be drinking at hazardous levels [8], meaning with increased

risk of chronic physical and mental health morbidities, including gastrointestinal disorders

(especially liver and pancreatic disease), cardiovascular diseases, depression, anxiety and can-

cers or acute intoxication-related injuries or violence [9]. This age group are also more likely

than younger age groups to have existing long-term health conditions and take medicines.

Many have multimorbidity (several long-term health problems) for which they are taking mul-

tiple medicines [10].

Treatment regimes for multiple conditions involve potential for adverse medication inter-

actions and poor adherence [11], and there are growing concerns about potential harms from

polypharmacy and the burden for patients and health professionals of managing multiple

treatments for long-term conditions [12]. There are also concerns about prescription drug

dependence [13]. There is a lack of consensus on what constitutes an alcohol-interactive medi-

cine, but it is known that older adults are particularly vulnerable to adverse effects from con-

current alcohol and medication use [14]. In light of the growing evidence of risk, the UK Chief

Medical Officers have set guidelines for low risk drinking at 14 units (where 1 unit is 8 grams

of ethanol) of alcohol per week for men and women, spread evenly over three days or more

[15]. The aim of the guidelines is to enable people to make informed choices about their alco-

hol intake.

There is a burgeoning literature on how people living with long-term conditions develop

their own expertise in their condition and its management [16]. These include studies of lay

epidemiology, i.e. how people individually and collectively assess their risk of illness by linking

cases known to them with the circumstances surrounding the illness event [17]. There is some

work on the lay epidemiology and pharmacology of medicines [18–20], and Lovatt and col-

leagues have explored how drinkers interpret alcohol guidelines in the context of their own

drinking practices and risk perceptions [21]. Participants in the Lovatt study saw UK drinking

guidance as not relevant to their own drinking [21]. This finding was also highlighted by

Khadjesari and colleagues’ study of primary care patients’ views on their own drinking [22].

Authors of these studies identified comparatively little research on understanding patient and
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public perspectives on risk communication in comparison to the perspectives of health profes-

sionals. A literature on the risks of concurrent medicines and alcohol use among older adults

is also developing [14]. This includes a recent qualitative study of mostly recovering dependent

drinkers in the North of England, which found complex relationships between alcohol and

medicines use which were not discussed with health professionals [23].

This paper contributes to the under-researched area of how people with long term condi-

tions, which involve the use of medicines, experience and understand their use of the psycho-

active drug, alcohol (ethanol). It reports on findings from a qualitative study which formed

part of the intervention development phase of a five year research programme to develop a

basis for discussion of alcohol within community pharmacy- based medication reviews. An

earlier report found that inquiries about drinking from health professionals were usually expe-

rienced as referring to problems in the form of dependence on alcohol rather than about the

possible consequences for long-term health [24]. This paper explores in more depth how peo-

ple conceptualised alcohol in relation to their own health and medicines use. Findings are dis-

cussed in the context of the recent public health call to more clearly recognise alcohol as a drug

[4], and the conclusions drawn in a review of qualitative studies of alcohol consumption

among older adults [25].

Method

Interviewees were recruited to a study focusing on medication use, drinking and the appropri-

ateness of discussing alcohol consumption with community pharmacists. The study received

NHS Health Research Authority research ethics approval (Yorkshire & the Humber—South

Yorkshire Research Ethics Committee REC reference 17/YH/0406). Two researchers, a sociol-

ogist (MM) and an anthropologist (SM), conducted semi-structured interviews with partici-

pants in their own homes using a topic guide, which comprised open-ended questions. Semi-

structured interviews were chosen because they allowed for flexibility in data collection and

produced rich narratives about perceptions and experiences which permitted analysis of how

participants made sense of the topic under investigation.

The interview schedule and recruitment materials were both developed with the input of lay

advisors as part of the research programme commitment to co-production and patient and pub-

lic involvement (reported elsewhere). This was also consistent with the funder expectations.

Recruitment was pragmatic, aiming for a diverse sample of people potentially eligible for medica-

tion reviews who drank alcohol twice a week or more often within the limitations of the field

work time frame (March–April 2018). Eligible groups for medication review at this time included

those: taking high risk medicines, including non-steroidal anti-inflammatory drugs (NSAIDs),

diuretics, antiplatelets and anticoagulants; recently discharged from hospital where changes had

been made to medicines; with respiratory disease; at risk of or diagnosed with cardiovascular dis-

ease; newly prescribed medication for type 2 diabetes, asthma and chronic obstructive pulmonary

disease (COPD), hypertension or antiplatelet/anticoagulant therapy [26, 27].

Recruitment was conducted in seven community pharmacies which offered medicines

reviews on behalf of the NHS in three locations in the North of England, in neighbourhoods

with different levels of relative deprivation as measured in the English Index of Multiple Depri-

vation (see Table 1) [28]. Following the categorization of pharmacy ownership used by Bush

et al. [29], six of the seven pharmacies were large chains and one was a small chain.

Researchers (SM and MM) encouraged referrals through pharmacy staff and attended

pharmacies at different times of day to recruit directly. The number of people approached

directly was not systematically recorded. Posters and flyers about the study were displayed,

placed on pharmacy counters and distributed to people waiting for their prescriptions. These

Conceptualising health risks of concurrent alcohol and medicines use

PLOSONE | https://doi.org/10.1371/journal.pone.0224706 November 7, 2019 3 / 20

https://doi.org/10.1371/journal.pone.0224706


asked: “Do you take medications long term? And do you drink alcohol twice a week or more?”

If people answered yes to the flyer questions and were interested, pharmacy staff or a

researcher provided brief information about what was involved and asked for a telephone

number. A researcher then called potential participants to confirm their interest in the study

and provide further information.

People willing to be interviewed were asked to confirm drinking status using the shortened

three item form of the Alcohol Use Disorders Identification Test (AUDIT-C) [30], and medi-

cation adherence using the five itemMedication Adherence Report Scale (MARS) [31]. The

aim was to recruit a range of participants with low and high levels of medication adherence

and a ‘positive’ AUDIT-C score (here using 4/3 thresholds for men and women respectively).

Generally, the higher the AUDIT-C score (0–12), the more likely it is that drinking is affecting

the person’s health and safety [30]. A high MARS score (on a scale of 5–25) indicates a high

level of self-reported medicines adherence [31]. These measures were used to assess eligibility

and to give context to interviewee responses. Eligible patients were sent a recruitment pack

which included an invitation letter, a participant information sheet, and a study consent form.

Contact details for the research team were also provided to enable participants to ask any fur-

ther questions in advance of the interview. Written consent was obtained at interview and par-

ticipants were given assurances about their rights, confidentiality and anonymity of their

responses. Participants received a £10 shopping voucher to thank them for their time.

Interviews were digitally recorded and transcribed. A modified framework method was

used to organise and present data from transcripts [32]. This supported a constructionist the-

matic analysis which recognised the constitutive nature of language without focusing on micro

level language use [33]. NVivo 11 software was used for data management and coding. Some

a-priori codes were established from the interview schedule, but detailed coding was developed

in analysis rather than predetermined. The stability and reproducibility of the coding was

checked within the broader co-investigator team by comparing co-investigators’ preliminary

analysis of sample scripts with those of the main field researchers. The analysis presented

below focuses on concurrent medicine and alcohol use. The first author led on this analysis

and it was developed iteratively through presenting drafts to the full author team for feedback.

Participants have been anonymised and given identifier codes which convey some simple

description. For example, INV-015-M-24-05 means that interviewee number 15 is male with a

MARS score of 24 and an AUDIT-C score of 5.

Results

Demographic data

A total of 43 people expressed an interest in the study during the recruitment period; 39 pro-

vided telephone numbers to researchers in pharmacies, two were referred by pharmacists and

Table 1. Types of pharmacies where participants were recruited.

Type Location IMD Decile (1 = most deprived, 10 = least deprived)

Pharmacy 1 Large Chain Small City 7

Pharmacy 2 Large Chain Large town 1

Pharmacy 3 Small Chain Village 10

Pharmacy 4 Large Chain Town 2

Pharmacy 5 Large Chain Town 4

Pharmacy 6 Large Chain Small City 3

Pharmacy 7 Large Chain Small City 3

https://doi.org/10.1371/journal.pone.0224706.t001
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two responded independently to posters and leaflets. Interviews were conducted with a sample

of 25 people selected based on eligibility and availability within the timeframe. One of the

interviewees was drinking at harmful levels (AUDIT = 12) and taking just one prescribed med-

ication (methadone) but had no long-term condition other than substance dependence, so has

been removed from this particular analysis. The resulting sample of 24 contained fewer

women than men and had little diversity in terms of ethnicity or sexual orientation (see

Table 2).

Alcohol in the mix with medications

Interviewees had positive AUDIT-C scores ranging from 3–12 (mean = 7.88) and mostly

described themselves as “casual”, “social” or “moderate” drinkers. 12/24 (50%) had AUDIT-C

scores ranging between 8–11, and one man had a score of 12. He and two other interviewees

(12.5%) had received treatment for drug and/or alcohol dependence. 17/24 interviewees (71%)

said they drank more heavily in the past than they do now. Four (16%) interviewees said their

drinking was at a similar level over time, and three (12.5%) said they drank more now than

they did in the past. Reasons given for this were having more money, children having grown

up and no longer riding a motorbike.

Interviewees had high MARS scores, which meant that they self-identified as medicines

adherent (range: 15–25; mean = 23.13). The person with the lowest MARS score (15) had an

AUDIT-C score of 11 and in the past had been in treatment for alcohol dependence. Nine

other interviewees (37%) mentioned consultations of varying lengths with a health profes-

sional where they had been advised they should reduce drinking. Interviewee views on discuss-

ing alcohol with health professionals have been reported elsewhere [24]. Some interviewees

had a lifetime of managing different health problems, others were feeling well until relatively

recently, while others were still feeling well and using preventative medication. Most inter-

viewees reported taking multiple prescribed medications (range 1–16; mean 6.8). The person

Table 2. Characteristics of the interview sample (n = 24).

N (%) Mean (SD)

Male 15 (63)

Female 9 (38)

Age 64.13 (12.66)

Higher Education 7 (29)

Employment

Retired 13 (54)

Semi-retired 1 (4)

Sickness, disability or unemployment benefits 6 (25)

Employed 2 (8)

Unknown 2 (8)

White British or Irish 24 (100)

Heterosexual 24 (100)

Partner status

Married or partner 15 (63)

Divorced 3 (13)

Widowed 3 (13)

Single 3 (13)

AUDIT-C score 7.88 (2.72)

MARS score 23.13 (2.15)

https://doi.org/10.1371/journal.pone.0224706.t002
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taking one medication was taking this for epilepsy. 14 (58%) were also taking more than one

supplementary online or over- the-counter substances (range 2–6; mean 2). Three of the sam-

ple of 24 (12%) were also using illicit drugs, including one who was prescribed opioid substitu-

tion therapy and was taking multiple medications for other long-term conditions.

Some of the interviewees were familiar with the names of the medicines they were taking,

others used more generalised terms to describe ‘tablets’ they took or ‘inhalers’ they used. Some

people talked about medicines mostly in terms of the conditions for which they were being

taken. Some directly showed the interviewer their prescription or the medicines themselves.

The list of prescribed medicines derived from interviews (S1 Appendix) was therefore not

exhaustive:

If you said, what’s that yellow one, I don’t know. . .

(INV-004-M-25-07).

The majority (16/24;67%) were taking medicines to counter side effects of others including:

proton pump inhibitors and H2 (histamine-2) blockers to reduce stomach acid (9/24, 37%);

laxatives (5/24, 21%); diuretics (2/24, 8%); medication for leg cramps linked to statins (1/24,

4%) and anti-emetics (2/24, 8%). One man taking medication to relieve swollen ankles and a

cough from gastric irritation caused by other medications said:

There are side effects . . . with all medicines it’s swings and roundabouts. . . A free problem

with everything

(INV-015-M-24-05).

Interviewees were taking medicines involving most of the 38 potentially serious alcohol-

medication interactions in older adults according to the POSAMINO criteria recently identi-

fied by Holton et al [34]. These included 13/24 (54%) taking medicines for cardiovascular dis-

ease; 6/24 (25%) taking non-steroidal anti-inflammatory drugs for musculoskeletal and joint

diseases and 2/24 (8%) taking medicines for diabetes. 18/24 (75%) were taking medicines

which impact on the central nervous system including antidepressants (6/24, 25%), opioids (5/

24, 21%) and benzodiazepine-related medications (3/24, 12.5%), the widespread use of which

has long been the subject of public health concern in the UK because of the potential for

dependence [13]. Medicines taken by people in this sample had the potential to interact with

alcohol in ways which can result in adverse and non-trivial health effects for the drinker,

including sedation, hypotension, gastrointestinal bleeds, hypoglycaemia and liver damage.

Interviewees described regular routines and ways of storing medicines that helped them to

remember to take their medicines. They also described regular drinking routines. Except for

two of the heaviest drinkers, most sought to separate their medicines consumption from their

alcohol consumption, even if the interval was brief:

I have like a Tupperware tub with the stuff in and I usually leave that out on the back of the

worktop, sort of to remind me, say, if I go back in the kitchen after I’ve had my breakfast,

it’s there to remind me to have it. But, you know, occasionally I have forgot . . .. if we were

out and we’re staying out, you know, having a drink afterwards, I would take my tablets

sort of just as I’d finished eating or as I was eating, and then maybe wait another half hour

or so before I had a drink. I don’t tend to drink while taking the tablets

(INV-019-F-21-9).

Conceptualising health risks of concurrent alcohol and medicines use
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Alcohol-related adherence breaches. Alcohol consumption has been associated with

poorer medication adherence [35, 36], but most people in the sample, including heavier drink-

ers, had high MARS (adherence) scores. During the course of their interviews five people

recalled other times when they had forgotten or skipped their medication which had not come

to mind when answering the MARS screening questions. They reported these as exceptions to

their usual adherence. Similarly, as people talked in their interviews and began to elaborate on

their patterns of alcohol consumption, they described nightcaps, top ups and special offers

which meant they drank more alcohol than they had initially said. They also recalled disrup-

tions to their routine, like going on holiday, a special occasion or when friends were visiting,

which meant they drank more, or their medicines routine was disrupted. For example, a

woman aged 48 with the maximumMARS adherence score of 25 and a high AUDIT-C score

of 10 recalled forgetting to take her medications after drinking too much:

I‘ve probably forgotten to take them twice, maybe . . . I was drunk . . . I’ve just fallen into

bed and forgotten all about it . . . I think it’s only happened twice, as far as I can remember,

and I just skipped it. I just took them the next day . . . I just thought, that’s really stupid, and

you did drink too much and that’s what’s happened . . . I kind of thought, it’s just 24 hours.

It will be okay

(INV-006-F-25-10).

A man aged 57 with and AUDIT-C score of 10, who was taking multiple medications

including an opioid for severe arthritis, thyroxine and medications for gout and anxiety, had

difficulty recalling whether he had missed taking his medications and attributed any forgetful-

ness to worries rather than drinking:

I might have done . . . sometimes, not the drinking but other things in my head, if I’m wor-

ried about my daughter or something, have I had my medication again, and I look at the

pack. I know I don’t take [it] every day

(INV-012-M-23-10).

Similarly, another man with a high AUDIT-C score (11) aged 69 who had received treat-

ment for his alcohol use in the past did not attribute his forgetfulness to drinking, although he

was drinking throughout the day and had trouble managing multiple medications, “it’s not

‘cause of the alcohol. . .I’m very forgetful” (INV -018-M-23-11).

A woman aged 75 with a relatively low AUDIT-C score (3) and high medication adherence

score (MARS = 22) reported deliberate non-adherence to her statin medication. She explained

she was concerned that her dose was too high compared to other people she knew. She had not

discussed her concerns with her doctor or pharmacist but had made her own decision to take

only half of the dose she was prescribed by taking her statin every other night. In addition, she

deliberately skipped her statin altogether when she had been out drinking:

. . . if I have been out and had a few drinks I’m very reluctant to come home and have . . . I

think, oh, no, I’ll not take my statins, I’ve had a drink

(INV-013-F-22-03).

Although she did not want to mix the statin with alcohol on these drinking occasions, she

regularly had a whisky at night to help her sleep.

Conceptualising health risks of concurrent alcohol and medicines use
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Contrasting concerns about side effects and taking drugs over time. Drinking alcohol

and taking medication were health-impacting drug consumption practices that were viewed

differently in respect of self-image, risk and autonomy. Alongside perceived benefits, there was

some reluctance to take medication to improve health because of potential hazards, with this

reluctance regarded as the exercise of personal control. This contrasted sharply with percep-

tions of alcohol use, where the hazards were minimised, or the use of this drug was defended

as an exercise in personal freedom.

Many people said they did not like taking long-term medication, seeing it as a sign of

ageing:

I suppose my only worry is that sort of old age one of I don’t like taking tablets . . . my mum

used to have loads of tablets every day . . . in like little containers, and I just thought, oh

God, I’m going to be like that; so just that, the sort of stigma attached to it I suppose . . . It’s

kind of a, I wish I didn’t have to but I know I do, kind of I’m resigned to it now. . . I’ve got

to take them

(INV-006-F-25-10).

Others, including some of the heaviest drinkers, were concerned about possible unforeseen

consequences:

I’d rather not be taking long-term medication because there’s always possibilities of side-

effects of taking it long-term that hasn’t come to light or that might affect me. So there’s

always a concern about that but there’s nothing I can do about it . . .

(INV-005-M-25-11).

Taking medicines over time was generally viewed as potentially risky:

They [my children] say, you’re taking them too long . . . One of them [an antiarrhythmic] is

giving me something with my liver now but the doctor said . . . it’s there for another reason

and that’s a minor thing . . . they’re all bad for you. When you look at the television or . . .

they all have side effects, and you get a paper this big telling you, . . . Well you wouldn’t ever

take one if you read what it was supposed to do. So, you just take their word for it

(INV-004-M-25-07).

. . . obviously, I don’t know what . . . it’s doing to my insides, but then without them, I prob-

ably wouldn’t be here. So it’s sort of a no-win situation. If I take them, I’m probably doing

damage to my liver and my kidney. But on the other hand, without them I could be dead

(INV-016-F-23-04).

Some had refused medicines or expressed reluctance to take them because of potential side

effects and were not sure if their medications were working. This man had refused statins and

talked about stopping his blood pressure medicines as the only means of determining their

effectiveness. Taking medicines conflicted with his lifelong view of himself as healthy:

Statins. I said, no, I’ve heard too much about people who have had adverse effects . . . people

say, are they doing you any good, and I always say, well, I don’t know, they might be and

the only way I find out if they weren’t doing me any good was stop taking them. And if I
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have any effects then, adverse effects, I’d go back on the tablets . . . I’ve always thought of

myself of being fit and I didn’t need all this stuff. But now, I mean, it’s [over the counter

medicines to reduce stomach acid] and your tablets in the morning

(INV-002-M-25-06).

Many of the interviewees had experienced unpleasant side effects from medication and

some found it difficult to distinguish the feeling of a side effect, adverse event or symptoms of

withdrawal from a symptom of their conditions, or an effect or after-effect of drinking alcohol:

I just don’t notice them [side effects], I think. . ..I’ve got that many things wrong with me, I

just don’t notice them

(INV-007-M-15-11).

Drinking despite some knowledge of personal health risks. During the course of the

interviews 13/24 people (54%) acknowledged alcohol as posing some potential threat to their

own health, or that drinking should be avoided with their medication. For most of these peo-

ple, this was not enough to alter their consumption. A woman with a high AUDIT-C score of

11, aged 41, taking multiple medications including antidepressants, said she felt guilty after

drinking because she knew it could be compromising her treatment, but at the time it was

worth it for the benefits it bestowed:

I’m worried about conceiving but I’m also worried that it might not be helping my depres-

sion really to be drinking . . . Because how is the medicine going to help me if I’m depress-

ing myself with alcohol? . . . you listen but whether you follow the advice is another thing.

And I don’t see much harm . . . three glasses is not going to kill me . . . If I was drinking

more I think I’d be a bit worried . . . it seems okay to me, so . . . and I don’t get pickled . . . I

know it’s not advised. . . but sometimes you just . . . want a drink so . . . they said that if I

must drink . . . keep it to a minimum and try not to mix as well. And I said, well I must

occasionally drink, so yes, I will do as I’m told. I will take it steady. So I never get drunk,

drunk. I’ll just have a few glasses, get a little wine glow and go to bed. . . I feel guilty as hell

after I’ve had a drink, yeah. Yeah, I feel bad. I think, oh you’re not helping yourself. But at

the time I’m having the drink I’m thinking, I’m going to sleep well tonight . . .

(INV-017-F-24-11).

Here she spoke about feelings of guilt from “not helping” herself by drinking but also the

pleasures of, “a little wine glow”. She was drinking regularly at levels higher than recommended

in the UK guidelines and had been advised by health professionals to, “keep it to a minimum”.

She wanted to ‘do as she was told’ and had interpreted “minimum” as taking it “steady”. She

said she did not see much harm in drinking three glasses of wine regularly at night. She said she

had identified her limit from the experience of feeling bad when she had exceeded it: “If I drink

more than that I get pickled and then I’m not fine . . .” (INV-017-F-24-11).

This woman was one of a number of people in the sample who said they used alcohol to aid

sleep. Many interviewees complained about difficulties sleeping, including disruption because

of night-time urination caused by conditions or medication. Alcohol is a diuretic which can

speed up urine production. It also disrupts sleep in other ways [37], however only one person

said they should probably reduce their alcohol intake because of sleep disruption. Perceptions

of the effectiveness of drinking to help sleep were nevertheless mixed. Some used alcohol to
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help them to go to sleep instead or on top of medication, but also said they woke up a few

hours later. For example, one woman said:

I only have it [whisky] to make me sleep . . . it makes me sleep . . . I go straight to sleep but

it’s only for a few . . . as my friends said, drink, you might stay asleep for a few hours but . . .

won’t . . . sleep for eight hours or whatever

(INV-013-F-22-03).

The woman mentioned previously with the high AUDIT-C score of 11 said she was worried

about alcohol compromising her health, but she was more worried about using sleeping tablets

than alcohol because they might be addictive. She described alcohol as effective and less of a

risk, especially as she did not experience any negative after-effects:

. . . the drinking knocks me out . . . I really do sleep . . . I’m desperate for a method that will

make me sleep without any alcohol needed or anything else . . . I just worry about how

addictive they [sleeping pills] might be because I know that prescription ones a lot of people

get addicted to . . . I don’t want to risk it . . . Most people should suffer after three glasses of

wine the next day but I don’t

(INV-017-F-24-11).

Another woman with a high AUDIT-C score (9), aged 47 and taking medication for anxi-

ety, depression, mitochondrial disease and acid reflux, also said she knew alcohol was not

good for her, but she enjoyed the “relief” it brought:

. . . they do say alcohol probably won’t help my condition, although, yeah, it feels like it

helps now and again, it’s just that relief

(INV-019-F-21-9).

Some interviewees said that although they were aware of the risks of drinking alcohol in

relation to their medicines, they ignored them, including this woman with a high AUDIT-C

score of 10:

It’s on all of them . . . I think especially the Sertraline it says avoid too much alcohol, or

words to that effect, and I think the Atorvastatin as well . . . I presume it’s because the effects

of the alcohol will be multiplied or heightened in some way . . . I’ve never thought about

that. I just know that I shouldn’t, but I do. . . I suppose I am aware that my hangovers are

worse since starting on some meds, so I do tend to cut off more in the week ones [drinking

sessions], in the work next day ones. But no, I just ignore it mostly

(INV-006-F-25-10).

She described an interesting mixture of risk awareness combined with a disregard of that

risk in her responses. There was less ambivalence in this man’s pithy rejection of risk

communication:

. . . I’ve been told it [alcohol] makes you more fatty on your liver and all that, but . . . I don’t

want to live forever anyway, so bollocks . . . No one’s ever talked to me about [mixing
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alcohol and medications] . . . I’ve told the doctor I drink. They say the same as me, every-

one’s got their own vice . . . I’m happy with the risk, I’m happy as Larry

(INV-012-M-23-10).

This man aged 57 with a high AUDIT-C score of 10, acknowledged risk in terms of the

potential of alcohol to shorten life but not the possibility of risk related to medicines, because

in his experience medicines did not “affect the alcohol”. His medication included an opioid

which carries high risk of interaction, as well as medications for cardiovascular disease, gout,

anxiety and post thyroidectomy. His risk focus was on alcohol accelerating mortality rather

than the potential of alcohol to diminish his health-related quality of life. This included pain

from gout due to the build-up of uric acid exacerbated by alcohol of which he seemed unaware

[38].

Another man aged 66, with an AUDIT-C score of7and taking medicines for prevention of

cardiovascular disease, said that he sometimes considered the nature of the risk and had ‘told

himself’ it was small:

I wouldn’t say I’ve never thought about it [impact on blood pressure and cholesterol], of

course I have, you know, it does cross mind, it does cross mind. But I suppose that I’ve told

myself that the amounts that I have and the conditions that I have, it won’t make an awful

lot of difference

(INV-022-M-24-7).

Similarly, other interviewees made judgements about the extent of the risk involved, some-

times with the aid of health professionals. A man aged 67 taking similar medication and drink-

ing at high, levels (AUDIT-C = 11) had sought reassurance from talking to his doctor and

from his blood tests that his drinking was okay:

I know that a lot of the medication says, don’t take this if you drink heavily or. . . [it] doesn’t

really define that, which is why I chatted to the doctor about it saying, is it a problem me

taking this amount, and he says, no. So no, there’s nothing that sort of gets in the way of

each other. . . I also like to have a blood test fairly often to make sure that everything is still

okay given that I take these drugs and given that I drink as well which I know is not a good

combination necessarily for these

(INV-005-M-25-11).

The doctor is not reported as mentioning the potential impact of alcohol on the effective-

ness of his medicines for high blood pressure and high cholesterol or as a gastric irritant in

combination with aspirin. In terms of clarifying the meaning of “drink heavily”, he says the

doctor said:

. . . it’s all around food and that’s better than going down the pub and downing half a dozen

pints of beer. He said he can’t see too much wrong with it even though it’s above

recommended

(INV-005-M-25-11).

Health professionals were represented in some interviews as inclined to tell people not to

drink or to cut down, or as in this interview, not wanting to exclude people from socially
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acceptable patterns of drinking. A woman aged 41 with trigeminal neuralgia explained how

she had started to drink again, while being mindful of risk, after talking to her consultant on

New Year’s Eve:

. . . quite a lot of the pain meds, especially the controlled drugs, it says do not drink. So I

didn’t drink at all. And then I went to see my pain specialist at the hospital and it was New

Year’s Eve, and he said, are you going out tonight? And I said, well, no, there’s no point, I

can’t drink, you know, and I’m tired. And he said, what do you mean, you can’t drink? I

said, well, on the meds it says don’t drink. And he said, well, you can have a drink, it’s just

that the effects of the alcohol will be far greater than if you weren’t taking them . . . so

you’ve just got to adapt your body and some people are more affected, and some people are

less affected. So I’m definitely more . . . if I have a drink, I’m more mindful of, one, what

I’m drinking, and, two, how much I do drink. . .

(INV-016-F-23-04).

Some, including this man aged 79 taking preventative cardiac medications, talked about the

difficulty in making sense of the information to gauge the personal risks from alcohol and

“make a reasoned decision”:

I think I’m aware of damage that it can do if you drink regularly and heavily . . . it appears

sometimes that some of the information is bordering on the scare-mongering . . . where

they talk about units and . . . you go along for a while with the accepted limit of one glass

with a meal, fine. And then somebody else comes along and says, oh no, no, no, only half a

glass and . . . that small amount, that difference, yes, it can be significant, I accept that . . .

But . . . and then someone else will come along a week later and say, it can be beneficial to

have a glass of red wine with a meal. So you are weighing up these different levels of infor-

mation and you are saying to yourself, right, I need to have an intelligent norm somewhere

in between all that and you sort out the information like that . . . I feel that I’m able to make

a reasoned decision

(INV-015-M-24-05).

Two people aged 48 and 54, with high AUDIT-C scores (11 and 12) were long-term users

of illicit drugs and medication, including opioids, hypnotics and antidepressants and were at

very high risk of potentially serious alcohol-medication interactions. They were the people in

the sample who were most aware of the potential risks to their own health:

I shouldn’t be drinking on them, purely and simply. The doctor would go mad. . . being

controlled drugs . . . one of my coping mechanisms I guess, just to block everything out

(INV-007-M-15-11).

If you go onto a different medication, they’ll instantly say . . . All of them. . .the diazepam, I’m

definitely not [supposed to drink], but that’s the buzz that I want. . .I’m sort of aware, I know

how far I can go with it. I am very cautious, basically. Because I’ve lost a lot of friends . . .

[who] died because of drinking and tablets

(INV-010-F-22-12).
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They said they used drugs and alcohol to socialise and to block out their concerns, or sought

intoxication effects, in some cases having regard to risk.

Locating risky drinking in the drinking of others. A sense of self-control in relation to

drinking, limited the sense in which alcohol was regarded as posing health risks for some inter-

viewees. Most of the 11/24 interviewees (46%) who said that alcohol was not a risk to their

own health also said that would change if their consumption increased. A man aged 61 taking

medicines for epilepsy with an AUDIT-C score of 8 said:

Never had any side effects or anything [from drinking], if it got out of control maybe . . . I

know for a fact I’m nowhere near that stage

(INV-003-M-24-08).

There was a sense of exceptionalism in some accounts, which attributed susceptibility to

harm from the effects of alcohol to those drinkers who drank more than the interviewee them-

selves or to those who were pre-disposed to problems with alcohol. The reported excesses and

susceptibility of others provided a basis for their own restriction logics:

. . . it’s never been what I call a health problem, like my brother . . . in a way it killed my

brother, he was alcoholic . . . he died of a heart attack but it was the alcohol . . .

(INV-002-M-25-06).

I think if I excessed over the eight [cans], whoa, slow down there. I know that myself . . . It’s

like he [neighbour upstairs] can get up in the morning and open a can. I could never do

that. I would balk at the idea . . . Physically it would make me balk

(INV-012-M-23-10).

Regulating drinking by consuming a consistent amount regularly was represented in a

number of interviews as safe, as long as this was not exceeded. At the same time, people said

that those with problems don’t always know they have a problem:

I’ve got this awful assumption that I think I’m fine, but isn’t that one of the problems with

people who’ve got problems, that they often don’t know they’ve got the problem?

(INV-020-F-23-9).

If I thought I had a problem . . . people with problem drinking tend not to realise it, so they

never ask for advice . . . I’d like to think I’d have the common sense to cut back if I thought

I was having a problem

(INV-021-M-24-7).

Again, there was some personal exceptionalism and ‘othering’ in this expressed hope that

“common sense” would pertain in a circumstance where it was thought to be absent in others.

Experience-based safety strategies. Personal risks from combining alcohol and medica-

tions were largely judged in relation to short-term bodily experience rather than longer term

or systemic effects. A woman taking multiple medications, including an antidepressant, a hyp-

notic and medication for severe pain, high blood pressure and acid reflux, said that she delayed

taking her antidepressant when she has a drink because she knew from past experience that

she would fall asleep at the table, “which is not a good look” (INV-016-F-23-04). Other people
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described similar learning-by-experience about the effects of their medication in relation to

alcohol. For example, this woman with a high AUDIT-C score of 11, spoke about past experi-

ences of drinking on antidepressants:

I know I couldn’t drink when I was on the Seroxat, the Paroxetine, because one drink and

I’d be, whoa, my head would go, you know, and, no, it weren’t nice to get drunk on one

drink and stuff . . . The side effects weren’t very nice and I would get raging trots the next

day after a drink if I had a drink on that, so I didn’t drink on the Paroxetine

(INV-017-F-24-11).

Unless they were too severe or got in the way of their lives, people spoke about putting up

with the side effects of drinking with medications because of the potential benefits of drinking.

The side effects from alcohol were characterised as a short-term price paid for enjoyment.

Most people said they used alcohol to relax, to help them to sleep, or as another painkiller for

emotional and physical pain. This included, ironically, using alcohol to treat the pain of the

hangover caused by overconsumption of alcohol:

It’s just there, I just do it, whether or not I enjoy it . . . It’s just there . . . it usually takes the

pain away

(INV-018-M-23-11).

Some people noted that their painkillers minimised their hangovers. Some saw this as a

bonus but a woman with a high AUDIT-C score (9), aged 62, wondered whether this might

indicate that she was taking too much medication:

I don’t suffer the next day like others might, which makes me think, is there a bit of residue

of painkiller that works on the hangover as well as everything else, I don’t know . . . I don’t

suffer hangovers, but I’m assuming it’s part of . . . do I take too many painkillers? If you’re

already on a lot of that, there must be a level where . . .

(INV-020-F-23-9).

A man aged 70 with a high AUDIT-C score of 11, said he sometimes felt bad when he took

his codeine and had been advised not to drink on this:

. . . you’re advised not to drink with them. But it’s not a strong beer, it’s mild. It’s quite

weak. . . . the codeine that’s the effect, not the alcohol

(INV-014-M-22-11).

This sense that choosing lower alcohol beer would aid safety was especially common

among heavier drinking men in the sample who, after describing their limits, went on to talk

about “tots of whisky” or other top-ups:

They’re not strong. It’s only four per cent . . . I mean, most lager is 5.2 or something. That

does me. That’s why I have a bottle of cider. I top it up

(INV-012-M-23-10).
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. . .I like to have four pints every night of mild or mix bitter. And it makes me sleep a bit

better. . . I’m just happy with that. I could drink more but I wouldn’t be happy. . . So, no, I

feel great. . . Five pints, top. But I know when I’ve had enough . . . I have a tot of whisky, not

every night . . . And that’s with hot water normally

(INV-014-M-22-11).

There were a range of strategies to minimise any damage from alcohol by diluting it or

flushing it out of the system:

I try and flush myself out with water the next day. I drink more water and like clear my sys-

tem . . . I know that it helps flush out the alcohol from your body and I don’t want to be just

pickling my liver

(INV-017-F-24-11).

. . . I always have a couple of pints of water a night, over the night. And I drink water all day

long

(INV-014-M-22-11).

Many of the interviewee shared a sense that safety came by setting drinking limits which,

though exceeding officially recommended low risk limits, were lower than the excesses of the

past or the excesses of others:

Four pints, five pints doesn’t affect me. After what I drank over the years . . . I’m happy

because I don’t feel bad . . . I know when I don’t feel right . . .

(INV-014-M-22-11).

Not being able to face a drink after drinking too much was taken by some of the heavier

drinking men to indicate there was not a problem with alcohol dependence. Not drinking

enough to make yourself feel ill was another indicator of safety for many interviewees:

I don’t drink that much to feel ill . . . sometimes I think perhaps I shouldn’t have anything

to drink because it affects your tablets, doesn’t it? . . . I think, oh, you’re not supposed . . .

you know, and then my friend will say, oh, Peter . . . well, he’s died now . . . Peter has a really

bad heart but he’d have a drink and all that, you know, but I don’t take notice of . . . I try

not to take notice of people. I do what I feel’s right

(INV-013-F-22-03).

In addition to resisting peer pressure and paying attention to the number or strength of

drinks, people had various rationales for choosing an alcoholic drink which would minimise

any potential bodily discomforts or negative impacts on sleep:

. . . [I] just experimented and tried it really. I always used to drink really bottles of lager

. . .but . . . I get really, really bloated and quite gassy with that now . . . the discomfort far

outweighed the enjoyment, and so . . . I sort of like crossed off drinking lagers and ciders

. . . and I went onto . . . I tried spirits. And somebody had suggested, well, just stick with a
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clear. And I did that and it doesn’t seem as . . . the reactions don’t seem as bad, so I tend to

just stick with that. And champagne

(INV-016-F-23-04).

Discussion

By exploring lay perspectives on using alcohol and medicines together, this study provides

new insights into the way people taking medicines for long-term conditions experience and

understand their own drinking. Alcohol’s association with short-term pleasure and a sense of

“relief” meant there was minimal attention paid by people to the less immediately tangible

risks alcohol poses to their own long-term health and mortality.

The World Health Organisation has described the overuse, underuse or misuse of medi-

cines (by health care providers and individuals) as a major global problem in terms of resource

waste and health hazards [11]. The more drugs prescribed, the more difficult they become to

manage, the higher the potential risks of a drug-drug interaction, an adverse drug event, or

non-adherence. Most interviewees had multimorbidity and worked to fit the associated use of

multiple medicines into their daily lives, and this included the regular consumption of alcohol.

Many were taking medicines for conditions exacerbated by alcohol use and with risk of inter-

action. However, the domestic and social lifeworld of alcohol consumption was largely sepa-

rated from the lifeworld of medicines, health and illness.

Alcohol was generally distanced as a threat to interviewees’ own health and seen as such

only if it was “a problem” manifested in drinking larger quantities than currently consumed

and/or in feeling the compulsion to drink [39]. The interviewees appeared to largely accept

their current situations, including risks that were present from alcohol and medications, and

to have in place strategies for actively managing these. Ideas about acceptable levels of alcohol

consumption and ‘embodied’ forms of risk assessment were determined not by low risk drink-

ing guidelines but through experience of how drinking made them feel [40] [21], including,

for some, testing of warnings not to mix alcohol with medicines. People set their own personal

limits calibrated by how drinking made them feel. Recall of actual amounts/doses consumed

was not always clear or consistent. Personal health risks or harms from drinking were mostly

described in terms of short-term, localised, effects such as headaches and stomach aches, rather

than any cumulative or long-term, systemic effects of taking a potent psychoactive neurotoxin.

Interviewees in the study were ‘delay discounting’ in the sense that they were more invested in

positive rewards from drinking alcohol in the present, e.g. getting them to sleep, and in manag-

ing the short-term risks, than any positive or negative health outcomes in the future [41].

Alcohol’s associations with comfort, reward and relaxation had unsurprising appeal for

those managing the discomfort and uncertainty of living with chronic health problems. The

unpleasant biological/neurological effects of alcohol in terms of hangovers were well known,

but these down-sides were normalised, i.e. hangovers were regarded as commonplace and so

not particularly threatening. In contrast to medicines (and indeed smoking), there was little

attention paid to the risk of alcohol contributing to ill health over time except, for others

deemed susceptible, in terms of dependence. There was something of a paradox for interview-

ees relying on evidence of alcohol harms from tests or feeling out of control as spurs to change,

which would only become evident after some health damage had been done.

Muhlack et al (2018) state that little is known about the motivations and decision-making

processes of “non-problematised” middle aged drinkers in a recent qualitative systematic

review [25]. The review found that health was not identified as a significant consideration in

this population, except where drinking behaviours were likely to harm others. Based on these
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results, they suggest that public health campaigns might have more impact if focused on unac-

ceptable drinking behaviours instead of personal health outcomes. However, interviewees in

our study with reason to be conscious of health messages, seemed to be already responsive to

some warnings, and not others. Most did not see susceptibility to harmful drinking in them-

selves and seemed largely unaware of the direct risks of alcohol to their own long-term health.

People were mostly drinking at lower levels than at previous stages of their lives, but nonethe-

less still drinking at risky levels. They judged these amounts as moderate when contrasted with

the drinking done by their former selves or others who were perceived to be drinking more

[40]. The association of problematic drinking with lack of personal control rather than poten-

tial health harms here and in other studies [22] [42], is arguably congruent with some current

public health and all alcohol industry messaging focused on ‘responsibility’ in drinking.

Risk communication can be defined as, “the open two way exchange of information and

opinion about harms and benefits” [43]. This study points to the need for better knowledge of

how and why people understand risks that relate to alcohol, the temporal construction of such

risks, and the implications for the management of long-term health conditions. This includes

the effects of the broad social influences on determinants of drinking behaviour and what is

regarded as normalised and acceptable, and the processes by which this occurs. Such factors

contribute to health and ill health, and also have implications for the quality and applicability

of alcohol advice given in relation to the management of long-term health conditions.

People continue to drink while taking multiple medications, despite the advice they have

been given by health care professionals, which appears to be largely disregarded except where

supportive of drinking. Alcohol guidelines are aimed at the general population, which can

appear rather abstract, and there is evidence to suggest that health professionals who could

help personalise these guidelines are not always comfortable or confident in talking about alco-

hol [44–46]. Something different is needed to support patients with long-term conditions to

understand the potential risks of alcohol, and to think through the implications for their health

and well-being over the long term. Findings from this study and other work in the CHAMP-1

programme are being used to inform the development of a novel intervention to help raise the

subject of alcohol in medication reviews for those taking medications long-term, and to better

manage consultations in a person-centred manner.

These interviews are rich accounts but they are generated in a particular (research) setting,

and are therefore in part framed by the interviewer and the wider project (focused on medica-

tion, drinking and a potential pharmacy intervention). In keeping with qualitative work, the

study makes no claims for generalisability but aims to provide a level of detail and transpar-

ency to allow readers to determine the extent of potential transferability to other contexts.

While the sample size is sufficient to describe a range of views in a specific context, it lacks

diversity in terms of ethnicity and sexual identity and includes fewer women than men. It

includes a wide range of combinations of drinking behaviours, medication use and conditions

and provides novel data on how drinking and medicines are used together.

Conclusion

In order to help prevent health harms arising from alcohol consumption, health risk commu-

nication should be informed by high quality evidence, including evidence about how people

with long-term health conditions perceive health outcomes over time, and how they manage

their concurrent alcohol and medicines use. There is thus a need for underpinning evidence

on both the nature of the risk in different populations, and on the processes of communica-

tion. Interventions concerned with medicines adherence and optimisation should include con-

sideration of the concurrent use of the legal and widely available psychoactive drug alcohol.
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Health risk communication should not be conceptualised as a one-way process of imparting

information. Discussions about risks could better support people to make active and informed

connections between medicines, alcohol and their health if they are perceived as promoting

rather than restricting personal choice and autonomy.

Supporting information

S1 Appendix. Types of prescribed medication taken by interviewees.

(DOCX)

Acknowledgments

Disclaimer: The views expressed are those of the authors and not necessarily those of the

NIHR or the Department of Health and Social Care.

Thanks to the interviewees and the patient and public involvement group who advised on

the study. This research was funded by the National Institute for Health Research (NIHR) Pro-

gramme Grants for Applied Research (RP-PG-0216-20002).

Author Contributions

Conceptualization:Mary Madden, Duncan Stewart, Karl Atkin, Brendan Gough, Jim

McCambridge.

Formal analysis:Mary Madden.

Investigation:Mary Madden, Stephanie Morris.

Methodology:Mary Madden, Karl Atkin, Brendan Gough, Jim McCambridge.

Writing – original draft:Mary Madden.

Writing – review & editing:Mary Madden, Stephanie Morris, Duncan Stewart, Karl Atkin,

Brendan Gough, Jim McCambridge.

References
1. Rehm J, Mathers C, Popova S, ThavorncharoensapM, Teerawattananon Y, Patra J. Alcohol and

Global Health 1 Global burden of disease and injury and economic cost attributable to alcohol use and
alcohol-use disorders. Lancet. 2009; 373(9682):2223–33.

2. Ewbank L, Omojomolo D, Sullivan K, McKenna H. The rising cost of medicines to the NHS.What’s the
story? London: The Kings Fund; 2018.

3. Britten N. Medicines and Society: Patients, Professionals and the Dominance of Pharmaceuticals.
Basingstoke: Palgrave Macmillan; 2008.

4. Kypri K, McCambridge J. Alcohol must be recognised as a drug. Bmj-Brit Med J. 2018; 362.

5. Edwards G. Alcohol: TheWorld’s Favourite Drug. London: Penguin; 2000.

6. Griswold MG, Fullman N, Hawley C, Arian N, Zimsen SRM, Tymeson HD, et al. Alcohol use and burden
for 195 countries and territories, 1990–2016: a systematic analysis for the Global Burden of Disease
Study 2016. The Lancet. 2018; 392(10152):1015–35.

7. Rehm J, Gmel GE, Gmel G, Hasan OSM, Imtiaz S, Popova S, et al. The relationship between different
dimensions of alcohol use and the burden of diseasean update. Addiction. 2017; 112(6):968–1001.
https://doi.org/10.1111/add.13757 PMID: 28220587

8. NHSDigital. Statistics on Alcohol, England 2019 [PAS] Leeds2019 [https://digital.nhs.uk/data-and-
information/publications/statistical/statistics-on-alcohol/2019/part-4.

9. The National Institute for Health and Care Excellence (NICE). Alcohol-use disorders: prevention (Public
health guideline PH24). 2010.

Conceptualising health risks of concurrent alcohol and medicines use

PLOSONE | https://doi.org/10.1371/journal.pone.0224706 November 7, 2019 18 / 20

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0224706.s001
https://doi.org/10.1111/add.13757
http://www.ncbi.nlm.nih.gov/pubmed/28220587
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-alcohol/2019/part-4
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-alcohol/2019/part-4
https://doi.org/10.1371/journal.pone.0224706


10. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology of multimorbidity and
implications for health care, research, andmedical education: a cross-sectional study. Lancet. 2012;
380(9836):37–43. https://doi.org/10.1016/S0140-6736(12)60240-2 PMID: 22579043

11. World Health Organization. The Pursuit of Responsible Use of Medicines: Sharing and Learning from
Country Experiences. Geneva; 2012. Report No.: WHO/EMP/MAR/2012.3.

12. DuerdenM, Avery T, Payne R. Polypharmacy and medicines optimisation. Making it safe and sound.
London; 2013.

13. Public Health England. Dependence and withdrawal associated with some prescribed medicines. 2019.

14. Holton AE, Gallagher P, Fahey T, Cousins G. Concurrent use of alcohol interactive medications and
alcohol in older adults: a systematic review of prevalence and associated adverse outcomes. Bmc Ger-
iatr. 2017; 17.

15. Department of Health. UK Chief Medical Officers’ Low Risk Drinking Guidelines London: Department of
Health; 2016 [https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/545937/UK_CMOs__report.pdf.

16. Scambler G, editor. New Directions in the Sociology of Chronic and Disabling Conditions: Assaults on
the Lifeworld. Basingstoke: Palgrave Macmillan; 2010.

17. Davison C, Smith GD, Frankel S. Lay Epidemiology and the Prevention Paradox—the Implications of
Coronary Candidacy for Health-Education. Sociol Health Ill. 1991; 13(1):1–19.

18. Pound P, Britten N, Morgan M, Yardley L, Pope C, Daker-White G, et al. Resisting medicines: a synthe-
sis of qualitative studies of medicine taking. Social Science &Medicine. 2005; 61(1):133–55.

19. Rathbone AP, Todd A, Jamie K, BonamM, Banks L, Husband AK. A systematic review and thematic
synthesis of patients’ experience of medicines adherence. Res Social Adm Pharm. 2017; 13(3):403–
39. https://doi.org/10.1016/j.sapharm.2016.06.004 PMID: 27432023

20. Webster A, Douglas C, Lewis G. Making Sense of Medicines: ‘Lay Pharmacology’ and Narratives of
Safety and Efficacy. Sci Cult-Uk. 2009; 18(2):233–47.

21. Lovatt M, Eadie D, Meier PS, Li J, Bauld L, Hastings G, et al. Lay epidemiology and the interpretation of
low-risk drinking guidelines by adults in the United Kingdom. Addiction. 2015; 110(12):1912–9. https://
doi.org/10.1111/add.13072 PMID: 26212155

22. Khadjesari Z, Stevenson F, Toner P, Linke S, Milward J, Murray E. ’I’m not a real boozer’: a qualitative
study of primary care patients’ views on drinking and its consequences. J Public Health (Oxf). 2019; 41
(2):e185–e91.

23. Haighton C, Kidd J, O’Donnell A, Wilson G, McCabe K, Ling J. ’I take my tablets with the whiskey’: A
qualitative study of alcohol and medication use in mid to later life. Plos One. 2018; 13(10).

24. MaddenM, Morris S, Atkin K, Gough G, McCAmbridge J. Patient perspectives on discussing alcohol as
part of medicines review in community pharmacies. Research in Social and Administrative Pharmacy.
2019.

25. Muhlack E, Carter D, Braunack-Mayer A, Morfidis N, Eliott J. Constructions of alcohol consumption by
non-problematised middle-aged drinkers: a qualitative systematic review. BMC Public Health. 2018; 18.

26. PSNC. MURs: the basics 2018 [https://psnc.org.uk/services-commissioning/advanced-services/murs/
murs-the-basics/.

27. PSNC. NewMedicine Service (NMS): Pharmaceutical Services Negotiatinig Committee; 2018 [https://
psnc.org.uk/services-commissioning/advanced-services/nms/.

28. Department for Communities and Local Government. English indices of deprivation 2015: research
report. London 2015.

29. Bush J, Langley CA,Wilson KA. The corporatization of community pharmacy: implications for service
provision, the public health function, and pharmacy’s claims to professional status in the United King-
dom. Res Social Adm Pharm. 2009; 5(4):305–18. https://doi.org/10.1016/j.sapharm.2009.01.003
PMID: 19962674

30. Bradley KA, McDonell MB, Bush K, Kivlahan DR, Diehr P, Fihn SD. The AUDIT alcohol consumption
questions: reliability, validity, and responsiveness to change in older male primary care patients. Alcohol
Clin Exp Res. 1998; 22(8):1842–9. https://doi.org/10.1111/j.1530-0277.1998.tb03991.x PMID:
9835306

31. Mahler C, Hermann K, Horne R, Ludt S, Haefeli WE, Szecsenyi J, et al. Assessing reported adherence
to pharmacological treatment recommendations. Translation and evaluation of the Medication Adher-
ence Report Scale (MARS) in Germany. J Eval Clin Pract. 2010; 16(3):574–9. https://doi.org/10.1111/j.
1365-2753.2009.01169.x PMID: 20210821

32. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of
qualitative data in multi-disciplinary health research. BmcMed Res Methodol. 2013; 13.

Conceptualising health risks of concurrent alcohol and medicines use

PLOSONE | https://doi.org/10.1371/journal.pone.0224706 November 7, 2019 19 / 20

https://doi.org/10.1016/S0140-6736(12)60240-2
http://www.ncbi.nlm.nih.gov/pubmed/22579043
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545937/UK_CMOs__report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545937/UK_CMOs__report.pdf
https://doi.org/10.1016/j.sapharm.2016.06.004
http://www.ncbi.nlm.nih.gov/pubmed/27432023
https://doi.org/10.1111/add.13072
https://doi.org/10.1111/add.13072
http://www.ncbi.nlm.nih.gov/pubmed/26212155
https://psnc.org.uk/services-commissioning/advanced-services/murs/murs-the-basics/
https://psnc.org.uk/services-commissioning/advanced-services/murs/murs-the-basics/
https://psnc.org.uk/services-commissioning/advanced-services/nms/
https://psnc.org.uk/services-commissioning/advanced-services/nms/
https://doi.org/10.1016/j.sapharm.2009.01.003
http://www.ncbi.nlm.nih.gov/pubmed/19962674
https://doi.org/10.1111/j.1530-0277.1998.tb03991.x
http://www.ncbi.nlm.nih.gov/pubmed/9835306
https://doi.org/10.1111/j.1365-2753.2009.01169.x
https://doi.org/10.1111/j.1365-2753.2009.01169.x
http://www.ncbi.nlm.nih.gov/pubmed/20210821
https://doi.org/10.1371/journal.pone.0224706


33. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Research in Psychology. 2006; 3
(2):77–101.

34. Holton AE, Gallagher PJ, Ryan C, Fahey T, Cousins G. Consensus validation of the POSAMINO
(POtentially Serious Alcohol-Medication INteractions in Older adults) criteria. Bmj Open. 2017; 7(11).

35. Bryson CL, Au DH, Sun H,Williams EC, Kivlahan DR, Bradley KA. Medication adherence decreases
with increasing AUDIT-C alcohol screening scores. J Gen Intern Med. 2008; 23:346-.

36. Grodensky CA, Golin CE, Ochtera RD, Turner BJ. Systematic review: effect of alcohol intake on adher-
ence to outpatient medication regimens for chronic diseases. J Stud Alcohol Drugs. 2012; 73(6):899–
910. https://doi.org/10.15288/jsad.2012.73.899 PMID: 23036207

37. Stein MD, Friedmann PD. Disturbed sleep and its relationship to alcohol use. Subst Abus. 2005; 26
(1):1–13. PMID: 16492658

38. Hui M, Carr A, Cameron S, Davenport G, Doherty M, Forrester H, et al. The British Society for Rheuma-
tology Guideline for the Management of Gout. Rheumatology. 2017; 56(7):E1–E20. https://doi.org/10.
1093/rheumatology/kex156 PMID: 28549177

39. Quirk A, MacNeil V, Dhital R, Whittlesea C, Norman I, McCambridge J. Qualitative process study of
community pharmacist brief alcohol intervention effectiveness trial: Can research participation effects
explain a null finding? Drug Alcohol Depend. 2016; 161:36–41. https://doi.org/10.1016/j.drugalcdep.
2016.01.023 PMID: 26875673

40. Ling J, Smith KE, Wilson GB, Brierley-Jones L, Crosland A, Kaner EFS, et al. The ‘other’ in patterns of
drinking: A qualitative study of attitudes towards alcohol use among professional, managerial and cleri-
cal workers. BMC Public Health. 2012; 12.

41. Teuscher U, Mitchell SH. Relation Between Time Perspective and Delay Discounting: A Literature
Review. The Psychological Record. 2011; 61(4):613–32.

42. Wilson GB, Kaner EF, Crosland A, Ling J, McCabe K, Haighton CA. A qualitative study of alcohol,
health and identities among UK adults in later life. Plos One. 2013; 8(8):e71792. https://doi.org/10.
1371/journal.pone.0071792 PMID: 23940787

43. Ahmed H, Naik G, Willoughby H, Edwards AG. Communicating risk. BMJ. 2012; 344:e3996. https://doi.
org/10.1136/bmj.e3996 PMID: 22709962

44. Morris S, MaddenM, Gough B, Atkin K, McCambridge J. Missing in action: Insights from an exploratory
ethnographic observation study of alcohol in everyday UK community pharmacy practice. Drug Alcohol
Rev. 2019; 38(5):561–8. https://doi.org/10.1111/dar.12960 PMID: 31317594

45. Rapley T, May C, Frances Kaner E. Still a difficult business? Negotiating alcohol-related problems in
general practice consultations. Soc Sci Med. 2006; 63(9):2418–28. https://doi.org/10.1016/j.
socscimed.2006.05.025 PMID: 16814441

46. Moriarty HJ, Stubbe MH, Chen L, Tester RM, Macdonald LM, Dowell AC, et al. Challenges to alcohol
and other drug discussions in the general practice consultation. Family practice. 2011; 29(2):213–22.
https://doi.org/10.1093/fampra/cmr082 PMID: 21987374

Conceptualising health risks of concurrent alcohol and medicines use

PLOSONE | https://doi.org/10.1371/journal.pone.0224706 November 7, 2019 20 / 20

https://doi.org/10.15288/jsad.2012.73.899
http://www.ncbi.nlm.nih.gov/pubmed/23036207
http://www.ncbi.nlm.nih.gov/pubmed/16492658
https://doi.org/10.1093/rheumatology/kex156
https://doi.org/10.1093/rheumatology/kex156
http://www.ncbi.nlm.nih.gov/pubmed/28549177
https://doi.org/10.1016/j.drugalcdep.2016.01.023
https://doi.org/10.1016/j.drugalcdep.2016.01.023
http://www.ncbi.nlm.nih.gov/pubmed/26875673
https://doi.org/10.1371/journal.pone.0071792
https://doi.org/10.1371/journal.pone.0071792
http://www.ncbi.nlm.nih.gov/pubmed/23940787
https://doi.org/10.1136/bmj.e3996
https://doi.org/10.1136/bmj.e3996
http://www.ncbi.nlm.nih.gov/pubmed/22709962
https://doi.org/10.1111/dar.12960
http://www.ncbi.nlm.nih.gov/pubmed/31317594
https://doi.org/10.1016/j.socscimed.2006.05.025
https://doi.org/10.1016/j.socscimed.2006.05.025
http://www.ncbi.nlm.nih.gov/pubmed/16814441
https://doi.org/10.1093/fampra/cmr082
http://www.ncbi.nlm.nih.gov/pubmed/21987374
https://doi.org/10.1371/journal.pone.0224706

