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a population survey in England
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Abstract

Background Following the onset of the COVID-19 pandemic, in March 2020 health care delivery underwent consid-

erable changes. It is unclear how this may have affected the delivery of Brief Interventions (BIs) for smoking and alco-

hol. We examined the impact of the COVID-19 pandemic on the receipt of Bls for smoking and alcohol in primary care
in England and whether certain priority groups (e.g., less advantaged socioeconomic positions, or a history of a men-

tal health condition) were differentially affected.

Methods We used nationally representative data from a monthly cross-sectional survey in England between 03/2014
and 06/2022. Monthly trends in the receipt of Bls for smoking and alcohol were examined using generalised addi-
tive models among adults who smoked in the past-year (weighted N=31,390) and those using alcohol at increasing
and higher risk levels (AUDIT score 38, weighted N=22,386), respectively. Interactions were tested between social
grade and the change in slope after the onset of the COVID-19 pandemic, and results reported stratified by social
grade. Further logistic regression models assessed whether changes in the of receipt of Bls for smoking and alcohol,
respectively, from 12/2016 to 01/2017 and 10/2020 to 06/2022 (or 03/2022 in the case of Bls for alcohol), depended
on history of a mental health condition.

Results The receipt of smoking Bls declined from an average prevalence of 31.8% (95%C| 29.4-35.0) pre-March

2020 to 24.4% (95%Cl 23.5-254) post-March 2020. The best-fitting model found that after March 2020 there

was a 12-month decline before stabilising by June 2022 in social grade ABC1 at a lower level (~ 20%) and rebounding
among social grade C2DE (~27%). Receipt of Bls for alcohol was low (overall: 4.1%, 95%C| 3.9-4.4) and the prevalence
was similar pre- and post-March 2020.

Conclusions The receipt of Bls for smoking declined following March 2020 but rebounded among priority socioeco-
nomic groups of people who smoked. Bls for alcohol among those who use alcohol at increasing and higher risk lev-
els were low and there was no appreciable change over time. Maintaining higher Bl delivery among socioeconomic
and mental health priority groups of smokers and increasing and higher risk alcohol users is important to support
reductions in smoking and alcohol related inequalities.
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Background

The resilience of the health systems around the world —
specifically their ability to adapt and minimise the nega-
tive consequences of the COVID-19 pandemic on health
care delivery — was tested during the COVID-19 pan-
demic, and important components of preventive health
care were disrupted in order to cope with the extra strain
caused by the surge in demand for COVID-19 treatment.
At the start of the pandemic in England in March 2020,
to deal with exponentially growing numbers of seriously
ill patients while protecting staff and other patients,
certain measures were imposed including redirecting
hospital staff and resources, postponement or remote
delivery of outpatient services and the suspension of in-
person primary care in the community [1]. Even as the
initial COVID-19 related restrictions were relaxed, some
online and telephone primary care consultations were
retained [2]. Prior to the pandemic, there were substan-
tial differences in rates of delivery of brief interventions
(BIs) for smoking and alcohol (among those visiting their
GP) in England, with 48.3% of people who smoke hav-
ing received a BI in the past year compared with 6.1% of
those who use alcohol at increasing and higher-risk lev-
els [3]. It is important to understand how the COVID-19
pandemic has affected the receipt of Bls for smoking and
alcohol, and whether certain priority groups have been
differentially affected.

Increasing and higher risk alcohol consumption (a
score greater than or equal to eight on the AUDIT (Alco-
hol Use Disorders Identification Test)) and tobacco
smoking remain leading causes of preventable morbidity
and mortality [4]. These behaviours are patterned socio-
economically, with the burden falling disproportionately
upon certain groups including those with lower incomes
or less stable employment [5, 6], and/or with diagnoses of
mental health conditions [7, 8]. Socio-economic patterns
of alcohol consumption are more complex. Despite peo-
ple from more disadvantaged backgrounds being more
likely to abstain from drinking and drinking less overall
than those from more advantaged groups [9], alcohol-
related morbidity and mortality is generally higher in this
group [10, 11].

National government guidance recommends the use
of screening and BIs to combat smoking and increasing
and higher risk alcohol use for patients in UK primary
care [12-16]. The National Institute for Health and Care
Excellence guidelines and a government commissioned
report of recommendations to achieve reductions in
smoking [17] emphasise the importance of targeting
priority groups—often those experiencing multiple dis-
advantages—who find smoking/alcohol cessation/reduc-
tion especially difficult [18]. This emphasis appears to
be reflected in evidence of greater receipt of Bls among
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priority socioeconomic groups in England; however,
absolute intervention delivery rates for increasing and
higher risk drinkers is low [3, 19].

In the UK, those living with severe mental illness
experienced a drop in contact with primary health care
after the onset of the pandemic [20]. Changes in health-
care delivery and smoking and drinking behaviour dur-
ing the ongoing COVID-19 pandemic may have also led
to a reduction in the delivery of Bls. If so, it is impor-
tant to understand whether this has disproportionately
impacted those who are at greater risk of harm, such
as those experiencing socioeconomic disadvantage or
with a history of a mental health condition, particularly
as there have been larger increases in the prevalence of
increasing and higher risk drinkers among those experi-
encing socioeconomic disadvantage [21]. Understanding
how delivery of Bls for smoking and alcohol in primary
care were impacted during the pandemic has relevance in
the context of broader health equity given that the groups
who were most adversely affected by COVID-19 and the
associated response [22] are also those who experience
the most harm from smoking and alcohol use.

Using a representative sample of adults in England
who smoked in the past year, or used alcohol at increas-
ing and higher risk levels (AUDIT score >8), this study
aimed to examine whether changes in the receipt of Bls
for smoking and alcohol (overall and separately exclud-
ing those who did not visit their GP in the past year) fol-
lowing the onset of the COVID-19 pandemic compared
with previous years and whether receipt was moderated
by socioeconomic position (research question 1) or his-
tory of a mental health condition (research question 2),
respectively.

Methods

Design

Sample and recruitment

Data were drawn from the Smoking and Alcohol Toolkit
Study (STS/ATS), a monthly repeated cross-sectional
survey of a representative sample of adults (aged 18+) in
England. The study population consisted of adults aged
18 and over living in households in England surveyed
monthly between March 2014 and June 2022. All statisti-
cal analysis was restricted to people who smoked in the
past year or who used alcohol at increasing and higher
risk levels as indicated by scoring 38 in the Alcohol Use
Disorders Identification Test (AUDIT) [23].

The STS/ATS uses a hybrid of random location and
quota sampling to select a new sample of approximately
1,800 adults (aged>18 years) each month in England
[24]. Sample weighting uses the rim (marginal) weight-
ing technique, an iterative sequence of weighting adjust-
ments whereby separate nationally representative targets
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are set, and the process repeated until all relevant vari-
ables match the English sociodemographic population
profile relevant at the time each monthly survey was
collected.

Respondents with characteristics that are under-rep-
resented receive a larger weight, while those who are
over-represented receive a smaller weight. Data were col-
lected monthly through face-to-face computer assisted
interviews. However, due to the COVID-19 pandemic,
from April 2020 data were collected via telephone only.
A series of diagnostic analyses suggested it is reasonable
to compare data from before and after the lockdown,
despite the change in data collection method [25, 26].

Measures
Outcome

Receipt of a brief intervention for smoking or drink-
ing The primary outcome measure was defined using
responses to the following questions:

For smoking:
“Has your GP spoken to you about smoking in the past
year (i.e. last 12 months)?”

a) Yes, he\she suggested that I go to a specialist stop
smoking advisor or group

b) Yes, he\she suggested that I see a nurse in the prac-
tice

¢) Yes, he\she offered me a prescription for Champix,
Zyban, a nicotine patch, nicotine gum or another nic-
otine product

d) Yes, he\she suggested that I use an e-cigarette

e) Yes, he\she advised me to stop but did not offer any-
thing

f) Yes, he\she asked me about my smoking but did not
advise me to stop smoking

g) No, I have seen my GP in the last year but he\she has
not spoken to me about smoking

h) No, I have not seen my GP in the last year

i) Don’t know

Respondents who answered with any of responses
a-e for smoking were classified as having received a B
Responses of h were excluded under the sensitivity analy-
ses which cover only those who have visited their GP.

For drinking:

“In the last 12 months, has a doctor or other health
worker within your GP surgery discussed your drinking?”

a) No
b) Yes, a doctor or other health worker within my GP
surgery asked about my drinking
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c) Yes, a doctor or other health worker within my GP
surgery offered advice about cutting down on my
drinking

d) Yes, a doctor or other health worker within my GP
surgery offered help or support within the surgery to
help me cut down

e) Yes, a doctor or other health worker within my GP
surgery referred me to an alcohol service or advised
me to seek specialist help.

f) Don’t know

g) Refused

Respondents who answered with any of c-e, were clas-
sified as having received a brief intervention from their
GP for drinking.

For the analyses including only those who visited their
GP, we excluded responses of a) in response to the ques-
tion below:

“You said a doctor or other health worker within your
GP surgery has not discussed your drinking with you in
the last 12 months.*

a) I have not seen a doctor or health worker within my
GP surgery in last 12 months.

b) I have seen a doctor or health worker within my
GP surgery in the last 12 months but did not discuss my
drinking.

Moderators and covariates

Occupational social grade As a measure of socio-eco-
nomic position, we used the National Readership Sur-
vey’s classification of social grade based on occupation
(ABC1: higher and intermediate managerial, adminis-
trative, and professional, supervisory, clerical and jun-
ior managerial, administrative and professional; C2DE:
skilled manual workers, semi-skilled and unskilled
manual workers and state pensioners, casual and lowest-
grade workers, unemployed with state benefits.) [27].

History of a mental health condition Respondents were
classified as having a history of a mental health condition
if they reported being diagnosed by a doctor or health
professional.

Respondents were asked:

““Since the age of 16, which of the following, if any, has
a doctor or health professional ever told you that you
had?”

a) Depression

b) Anxiety

c) Obsessive Compulsive disorder
d) Panic disorder or a phobia
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e) Post-traumatic stress disorder (PTSD)

f) Psychosis or schizophrenia

g) Personality disorder

h) Attention Deficit Hyperactivity Disorder (ADHD)

i) An eating disorder

j) Alcohol misuse or dependence

k) Drug use or dependence

1) Problem gambling

m)Autism or Autism Spectrum Disorder

n) Bipolar disorder (previously known as manic depres-
sion)

0) None of these

p) Don’t know

q) Prefer not to say

Responses excluding the final three options above
were presented in a randomised order. For our analyses,
individual responses of any of the above diagnoses were
dummy coded into a composite measure of ‘History of
a mental health condition. Those who selected alcohol
misuse or dependence were excluded from the alcohol
BI analysis given that it is likely a confounder influencing
the receipt of a BI for alcohol.

Sociodemographic covariates Age was treated as a con-
tinuous variable in models, but categorical to summa-
rise the sample characteristics. Other sociodemographic
covariates included identified sex (Women vs other (Men
and ‘In another way’/refused)), the presence of children
in the household (Yes vs No), and region of England
(North, Midlands and South).

Outcome data collection periods

In the analyses of Bls for smoking, data were collected
from March 2014 to June 2022. In the analyses of Bls for
alcohol, data were collected from March 2014 to March
2022 because from April 2022 the brief intervention
variable was collected every other month, and only ques-
tions related to AUDIT items one to three were collected
(preventing the selection of individuals according to full
10-item AUDIT score).

For all primary analyses on Bls for smoking, and BIs for
alcohol, the pre-pandemic period refers to the months up
to and including February 2020, and the post-pandemic
period from April 2020 onwards (no data were collected
in March 2020 due to the pandemic). Characteristics of
the sample for the pre- and post-pandemic periods are
described in Table S1.

Regarding the analyses involving mental health data,
the pre-pandemic period refers to the years 2016 and
2017, and the period from October 2020 onwards as the
pandemic onset period, as these were the only periods
where data on the included mental health measures were
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collected. Moreover, for 2016/2017 mental health was
only assessed in past-year smokers, so this sample did not
include any people who used alcohol at increasing and
higher-risk levels but did not smoke.

Analysis

The analyses were conducted in R version 4.2.1 [28] using
the packages ‘survey’ [29] and ‘mgcv’ [30]. This analysis
plan was pre-registered on the Open Science Framework
https://doi.org/10.17605/OSEIO/65FRC. The STROBE
reporting guidelines were used in the design and report-
ing of this study. Respondents with missing data on any of
the covariates of interest were excluded from the analyses
(less than 5% of responses). Characteristics of the sample
and descriptive statistics are presented using weighted
descriptive statistics for the overall sample, and for the
pre-pandemic and post-pandemic periods, respectively.

Research question 1: was there a change in the receipt

of Bls for smoking/alcohol between the pre-pandemic
control period and the pandemic period, and did it depend
on social grade?

A segmented regression design was used to assess the
effect of the COVID-19 pandemic on receipt of Bls for
smoking and alcohol, respectively. Data was analysed at
the individual-level with segmented regression using
generalised additive models (GAM) [31, 32]. These allow
the fitting of seasonal smoothing terms and thus season-
ality to be considered (which are particularly relevant in
the context of delivery of interventions for smoking and
alcohol use [33]). A log link function was used so that rel-
ative risks can be reported.

Each GAM modelled the trend in the overall receipt of
Bls (dependent variable) for smoking and alcohol, respec-
tively in the pre-pandemic period, and any change in the
trends in the post-pandemic period. Trend is a variable
coded 1...n (n being the total number of time-points to
the end of the series) reflecting the time trend over time.
The slope variable was defined as 0 before April 2020 of
the pre-pandemic period and each month from April
2020, by increments of 1 up to m where m is the number
of waves from April 2020.

Models were first fit assuming a linear underlying
and post-implementation trend, followed by fits using
non-linear trends to explore changes in the level of BI
delivery and potential rebounding in the delivery of
BlIs over time. Specifically, the outcome of BI delivery
refers to receipt of a BI in the previous 12 months. It
is therefore possible that an immediate step change in
delivery would not be detected in April 2020 or in the
months immediately afterwards but would be reflected
by changes in the trend in the longer term. In addi-
tion, after an initial drop during heightened restrictions
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2020 and 2021, rates of BI delivery may have rebounded
with some GP delivery returning to normal practice.
Therefore, we fit further GAMs with the independ-
ent variables for slope and trend wrapped in a smooth
function (model fit using the restricted maximum like-
lihood method with nine basis functions specified for
the underlying trend and change in slope). Models
accounted for seasonality in the receipt of Bls by using
a smoothing term with cyclic cubic regression splines
(11 knots, one for each month in the year) and were
adjusted for sociodemographic characteristics (age, sex,
children in the household, and region).

Interactions were tested between social grade and the
post-intervention change in slope, and results reported
stratified by social grade to explore whether the post-
intervention slope depends on social grade. The model
fit of the linear and non-linear GAMs were compared
using the Akaike Information Criterion (AIC; lower val-
ues indicating better model fit) and a likelihood ratio test.

Sensitivity analyses
BI delivery may have declined during the pandemic due
to reduced GP contact overall, rather than reduced deliv-
ery rates among those who visited their GP. To under-
stand whether BI delivery also declined among those still
visiting their GP, all analyses were repeated with the sam-
ple of only those who smoked in the past-year and those
who used alcohol at increasing and higher risk levels,
respectively, who reported visiting their GP in the past
year (Table S2).

Models were checked for full convergence, and for ran-
domly distributed residuals using the gam.check() func-
tion in the mgev package [30] in R.

Research question 2: was there a change in the receipt

of Bls for smoking/alcohol between the pre-pandemic
control period and the pandemic period, and did it depend
on history of a mental health condition?

We constructed logistic regression models to explore
whether changes in the of receipt of Bls for smoking
and alcohol, respectively, from December 2016 to Janu-
ary 2017 and October 2020 to June (or March in the
case of Bls for alcohol) 2022, depended on history of a
mental health condition. Associations were reported as
odds ratios (ORs) with 95% confidence intervals. Models
adjusted for sociodemographic characteristics. The inclu-
sion of the time period*mental health interaction allowed
us to explore potentially differential changes in receipt of
interventions over between the two time periods accord-
ing to whether an individual had a history of a mental
health condition.
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Results

A weighted total of 31,390 adults who smoked in the
past year (mean (SD) age 41.9 (16.5), 46.4% women) and
22,386 who used alcohol at increasing and higher risk
levels (AUDIT >8; (mean (SD) age 41.7 (16.4), 32.4%
women)) completed the survey from March 2014 and
June 2022 (March 2022 for sample who used alcohol at
increasing and higher risk). Table 1 provides an overview
of sample characteristics. The pre and post pandemic
samples of those who smoked in the past year had broadly
similar sociodemographic characteristics. The sample of
those who used alcohol at increasing and higher risk lev-
els included a lower proportion of 18—24 year-olds in the
post-pandemic period.

For the overall period, 28.7% (95% CI 28.2-29.3)
of those who smoked in the past year received a BI for
smoking cessation, but the prevalence of receipt of a BI
declined from 30.5% (29.9-31.2) pre-pandemic to 23.6%
(22.6-24.7) post-pandemic. Overall, 3.9% (3.6-4.7) of
those who consumed alcohol at increasing and higher
risk levels received a BI for alcohol, and the prevalence
was similar both pre (3.8 (3.5-4.1)) and post (4.1 (3.6—
4.6)) March 2020.

Results from the primary GAM analyses are presented
in Table 2. Overall, the model including non-linear
terms for the underlying trend and change in slope in
Bls for smoking fit the data better than the linear model
(x*(6) =33.8, p<0.001) (Table 2). In this non-linear model
there was no decline in the receipt of Bls for smoking
pre March 2020, but there was a change in the slope post
March 2020. As illustrated in Fig. 1, the percentage of
those who smoked reporting receipt of a BI after March
2020 declined steeply (from model predicted values of
27.9% (95% CI 26.4-29.5) in April 2020 and 19.9% (18.1—
21.8) in June 2020).

In the non-linear model including an interaction term
between the smooth terms for the change in slope and
social grade (Table 3 and Fig. 2), there was an interaction
such that the percentage of those who smoked reporting
receipt of a BI after March 2020 declined steeply over the
first year in both social grade ABC1 (model predicted
values of 28.9% pre-March 2020, and 27.9% in month 1
to 20.1% in April 2021 post-pandemic) and C2DE (32.4%
pre March 2020, and 31.1% in month 1 to 22.3% in month
13 post March 2020). After this point the trend stabi-
lised at this lower level in ABC1 for the remainder of the
period but rebounded among C2DE to 27.3% by the end
of it. In the sensitivity analyses including only those who
reported visiting their GP, the receipt of Bls for smok-
ing declined from 48.1% (47.2-49.0; N=14,679) pre-
pandemic to 40.5% (39.0-42.0; N=4,829) in the period
post-pandemic. In the GAM analysis, the receipt of Bls
post-March 2020 declined consistently in social grade
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Table 1 Sample characteristics (weighted) for the total study period (March 2014-June 2022), and before and after March 2020 in
England for past-year smokers, and increasing and higher risk drinkers (AUDIT-C score of 4 or higher)

Smoked in past year Overall N=31,390 Pre-March 2020 Post March 2020
N=23,119 N=8,271
Characteristic % 95% Cl % 95% Cl % 95% Cl
Age
18-24 16.8 16.3,17.2 16.7 16.2,17.2 16.9 160,179
25-34 24.1 236,247 232 226,238 268 257,279
35-44 18.2 17.7,18.7 18.3 17.7,18.8 18.0 17.1,19.0
45-54 174 170,179 183 17.8,189 149 14.1,158
55-64 12.2 118,126 12.6 12.3,13.1 111 104,118
65+ 11.2 109,116 10.9 105,113 12.2 115,129
Sex
Women 464 45.8,47.0 46.6 459,473 459 44.7,47.1
Social grade
ABCI 40.2 39.6,40.8 39.1 384,398 43.1 419,443
C2DE 59.8 59.2,604 60.9 60.2,61.6 56.9 55.7,58.1
Region
London 144 14.0,14.8 14.2 13.8,14.7 14.9 14.0,15.7
South 25.0 245,256 244 238,251 265 255,276
Central 294 28.8,29.9 29.2 286,298 299 288,311
North 312 30.7,31.8 321 315,328 28.7 276,298
Children in household 327 32.1,332 333 327,340 30.7 296,319
BI for smoking® 287 282,293 305 299,312 236 226,247
AUDIT 8 or higher Overall N=22,386 Pre March 2020 Post March 2020
N=15_842 N=6,544
Age
18-24 209 204,215 231 224,238 15.7 14.8,16.7
25-34 183 17.7,189 178 17.1,185 196 18.5,20.7
35-44 17.3 16.7,17.9 16.9 16.2,17.6 183 172,194
45-54 19.7 19.1,203 193 18.6,20.0 20.8 19.7,21.8
55-64 137 133,142 135 12.9,14.0 144 136,153
65+ 10.0 96,104 9.5 9.0,9.9 1.2 10.5,12.0
Sex
Women 324 31.8,33.1 318 310,326 339 327,352
Social grade
ABC1 61.1 604,61.8 61.2 60.4,62.0 60.8 595,622
C2DE 389 38.2,39.6 388 379,396 39.2 37.8,40.5
Region
London 12.0 115,124 11.0 10.5,11.5 14.3 134,152
South 26.8 26.1,27.5 274 266,282 254 24.3,26.6
Central 239 233,245 224 217,23, 275 263,287
North 373 36.7,38.0 39.2 384,400 329 31.6,34.1
Children in household 264 25.8,27.1 252 244,260 294 28.2,30.7
Bl for alcohol® 39 36,41 38 35,41 4.1 36,46

Unweighted Ns Past-year smokers: Overall N=30,438; Pre N=23,119; Post N=8,271
Unweighted Ns AUDIT > 8 (used alcohol at increasing and higher risk levels): Overall N=21,771; Pre N=15,334; Post N=6,437
@ Among all adults including those who did not visit their GP
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Table 2 Results of the GAM analyses fitting non-linear trends to receipt of brief interventions for smoking, or alcohol use respectively

Receipt of intervention for smoking

Model 1 (linear trends) RR 95% Cl
Social grade C2DE (ref ABC1) 112 1.08,1.16
Underlying trend 1.00 1.00, 1.00
Slope change 0.99 0.98,0.99

Model 2 (non-linear trends)

Social grade C2DE (ref ABC1) 112 1.08,1.16

Smooth term (underlying trend) - -
Smooth term (slope change) - -

Receipt of intervention for alcohol (those with AUDIT 8 or higher®)

Model 1 (linear trends) RR 95% ClI
Social grade C2DE (ref ABC1) 1.58 1.38,1.81
Underlying trend 1.00 1.00, 1.00
Slope change 0.99 0.98,1.01

Model 2 (non-linear trends)

Social grade C2DE (ref ABC1) 158 1.38,1.81

Smooth term (underlying trend) - -
Smooth term (slope change) - -

z
6.10
-2.05
-6.89

6.00
0.05
76.8

z
6.59
-0.38
-0.67

6.59
0.67
268

LRT®
(x%(6)=33.1,p<.001)

edf? p AIC
- <.001 32,505.24
- 0.04

<.001

- <.001
1.00 0.82
3.09 <.001

32477.04

LRT®
(X’(6)=29,p<.02)

edf® p AIC

- <0.001 6578.0
- 0.70

- 0.50

- <.001
1.00 041
1.89 040

6577.8

2 edf = effective degrees of freedom; all models adjusted for age, sex, children in the household and region

b Result of likelihood ratio test comparing model 1 with model 2

€ Used alcohol at increasing and higher risk levels

ABC1 (model predicted values of 48.3% in month 1 to
37.4% at the end of the period), and appeared to level
off after an initial decline in social grade C2DE (52.9% in
month 1, 44.7% month 13, 47.7% in month 27) (Fig. 2 and
Table 3).

There were no apparent linear or non-linear changes
in the underlying trend or slope in the receipt of Bls for
alcohol (Fig. 1 and Table 2). The receipt of Bls for alco-
hol among adults who used alcohol at increasing and
higher risk levels that visited their GP was 5.8% (5.3—6.3;
N=3,313) pre-pandemic and 6.7% (5.9-7.6; N=1,131)
post-pandemic. As with the primary analysis, sensitiv-
ity analyses including only those who visited their GP
showed no apparent linear or non-linear changes in
receipt of Bls for alcohol (Fig. 2 and Table 3).

In the analyses examining changes in the receipt of
Bls according to history of a mental health condition
in 2016/2017 and or post-October 2020 (Table S3), the
prevalence of those who smoked in the past year report-
ing a diagnosis with a mental health condition increased
from 30.8% (30.1-32.2) in 2016/2017 to 44.2% (42.9—
45.6) in the period from October 2020 to March 2022.
There was no clear change in diagnosis with a men-
tal health condition among those who used alcohol at
increasing and higher risk levels between the periods.

In the logistic regression models examining the receipt
of Bls for smoking, there was no interaction between
time-period and history of a mental health condition

(Table 4 and Figure S1). The interaction for drinking was
unclear due to the small sample size (OR=1.66, 95% CI
0.77-3.67; Figure S2). History of a mental health condi-
tion was associated with higher odds of receiving a BI for
smoking (1.55, 95% CI 1.39-1.72) and possibly for alco-
hol (1.49, 0.73-3.02). Sensitivity analyses including only
those who visited their GP showed a similar pattern of
results (Tables S4 and S5).

Discussion

In England, from March 2014 and February 2020 approx-
imately one in three adults who smoked in the past year
reported receiving a BI for smoking, and there was little
change across this period. After March 2020, there was
a change in the trend and after a 12-month decline the
receipt of Bls settled at a lower level (approximately one
in five adults who smoked in the past year) in social grade
ABCI1. In contrast, after a similar 12-month decline, the
receipt of Bls for smoking among the less advantaged
social grade C2DE (including those who are unem-
ployed or in lower paid manual occupations) appeared
to rebound and trend upwards until the end of the time
period (June 2022). This is encouraging and reflects con-
tinued emphasis on targeting effective smoking cessa-
tion support at priority groups where the prevalence and
harm from smoking is highest [3, 18]. There was no clear
change in the receipt of Bls for alcohol across the period.
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Fig. 1 Predicted values for the percentage of past-year smokers, or increasing and higher risk alcohol users, reporting receipt of a brief intervention
for smoking or alcohol - respectively—post-March 2020. N=30,438. Lines represent predicted point estimates from the GAM modelled non-linearly
using a smoothing term with nine basis functions. Shaded areas represent 95% confidence intervals

Regarding whether the delivery of Bls for smoking followed a similar pattern to the primary analysis on
declined during the pandemic due to reduced GP contact  the receipt of Bls for smoking. Therefore, the overall
overall, rather than reduced delivery rates among those  decline observed in the primary analysis cannot be fully
who visited their GP, our sensitivity analyses that were  explained by a drop in in-person patient contact dur-
restricted to only those who visited their GP showed ing the pandemic. GPs were encouraged by health care
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Table 3 Results of the GAM analyses fitting linear and non-linear trends to receipt of brief interventions for smoking, or alcohol use,
with an interaction between post-March 2020 slope and social grade, overall (Models 1 and 2) and excluding those who did not visit
their GP in the past year (Models 3 and 4)

Receipt of intervention for smoking

Overall
Model 1 (linear trends) RR 95% ClI z edf® p AIC LRT?
Social grade C2DE (ref ABC1) 1.12 1.07,1.16 545 - <.001 32,507.15 (X2(6)= 33.8,p<.001)
Underlying trend 1.00 1.00, 1.00 -2.06 - 0.04
Slope change 0.99 0.98,0.99 -5.76 - <.001
Slope x Social grade 1.00 1.00, 1.01 0.30 - 0.76
Model 2 (non-linear trends)
Social grade C2DE (ref ABC1) 1.12 1.08,1.16 599 - <.001 32,480.27
Smooth term (underlying trend) - - 0.10 1.00 0.76
Smooth term (slope change) x ABC1 - - 4853 243 <.001
Smooth term (slope change) x C2DE - - 54.21 3.19 <.001
Excluding those who did not visit their GP in the past year
Model 3 (linear trends) RR 95% Cl z edf? p AIC LRT®
Social grade C2DE (ref ABC1) 1.09 1.05,1.13 493 - <.001 23,565.39 (x*(6)=9.04, p<.05)
Underlying trend 1.00 1.00, 1.00 -1.20 - 0.23
Slope change 0.99 0.99,0.99 -4.44 - <.001
Slope x Social grade 1.00 1.00, 1.01 0.30 - 0.76
Model 4 (non-linear trends)
Social grade C2DE (ref ABC1) 1.10 1.07,1.14 5.98 - <.001 23,561.58
Smooth term (underlying trend) - - 0.14 1.01 0.71
Smooth term (slope change) x ABC1 - - 23.57 1.76 <.001
Smooth term (slope change) x C2DE - - 15.93 2.1 <.001
Receipt of intervention for alcohol (those with AUDIT 8 or higher)
Overall
Model 1 (linear trends) RR 95% Cl z edf? p AIC LRT®
Social grade C2DE (ref ABC1) 1.54 1.32,1.79 543 - <0.001 657940 (x2(6)=36.2, p<.001)
Underlying trend 1.00 1.00, 1.00 -042 - 0.67
Slope change 0.99 0.98,1.01 -0.96 - 0.34
Slope x Social grade 1.01 0.99,1.03 0.79 - 043
Model 2 (non-linear trends)
Social grade C2DE (ref ABC1) 1.59 1.39,1.82 6.66 - <.001 6577.75
Smooth term (underlying trend) - - 0.75 1.00 039
Smooth term (slope change) x ABC1 - - 4.99 2.06 0.20
Smooth term (slope change) x C2DE - - 0.07 1.00 0.79
Excluding those who did not visit their GP in the past year
Model 3 (linear trends) RR 95% ClI z edf? p AIC LRT?
Social grade C2DE (ref ABC1) 1.61 1.38,1.88 6.12 - <0.001 5913.04 (X2(6):8.7, p<.05)
Underlying trend 1.00 1.00, 1.00 -0.72 - 047
Slope change 1.01 0.99, 1.02 0.63 - 0.53
Slope x Social grade 1.00 0.98,1.02 042 - 0.68
Model 4 (non-linear trends)
Social grade C2DE (ref ABC1) 1.64 1.43,1.87 7.20 - <.001 5907.60
Smooth term (underlying trend) - - 2.03 1.01 017
Smooth term (slope change) x ABC1 - - 8.58 224 0.04
Smooth term (slope change) x C2DE - - 2.06 1.00 0.15

2 edf effective degrees of freedom; all models adjusted for age, sex, children in the household and region
b Result of likelihood ratio test comparing model 1 with model 2
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Fig. 2 Percentage of past-year smokers or increasing and higher risk alcohol users reporting receipt of a brief intervention for smoking or alcohol—
respectively—post-March 2020, overall and excluding those who did not visit their GP. Bls for smoking overall: N=30,438; Bls for smoking: those
who visited their GP: N=19,300. Bls for alcohol overall: N=21,771; Bls for alcohol: those who visited their GP: N=14,146. Lines represent predicted
point estimates from GAM allowing an interaction between slope and social grade, modelled non-linearly using a smoothing term with nine basis

functions. Shaded areas represent 95% confidence intervals

regulatory bodies to use telemedicine where possible
but reported little support or guidance in this transition
and it is possible that this impacted their ability to con-
duct [34, 35]. While time-saving benefits of these remote

consultations have been reported, concerns have been
expressed among practitioners on their ability to connect
and obtain adequate histories [34, 35], which should trig-
ger a Bl in the context of smoking. Future monitoring will
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Table 4 Association between receipt of a brief intervention for smoking or alcohol and ever diagnosis with a mental health condition®

Receipt of brief intervention for smokinga % (Total N) OR 95% Cl p
Time period

2016/2017 32.1(7,530) - -

October 2020 onwards 23.0 (6,029) 0.61 0.54,0.69 <0.001
Ever diagnosis with MHC

None 25.9 (8,549) - -

Ever diagnosis 31.7(5,010) 1.55 1.39,1.72 <0.001

Time period X ever diagnosis with MHC 0.98 0.84,1.16 0.85
Receipt of brief intervention for alcohola (those with AUDIT 8 or higher)

Time period

2016/2017 2.3(1,485) - -

October 2020 onwards 29 (4,528) 0.86 0.52,1.48 0.56
Ever diagnosis with MHC

None 2.1(3,996) - -

Ever diagnosis 4.1(2,017) 149 0.73,3.02 0.25

Time period X ever diagnosis with MHC 1.66 0.77,3.67 0.20

Model adjusted for age, sex, social grade and region
2 Among past year smokers, or those with AUDIT score of 8 or higher, respectively

indicate whether smoking BI delivery rates return to pre-
pandemic levels and continue to prioritise those of less
advantaged socioeconomic position.

Although those who used alcohol at increasing and
higher risk levels from social grade C2DE were more
likely to report receipt of a BI for alcohol than those in
ABC1, the absolute rate of BI receipt was low (approxi-
mately 4% overall, and 6% in those who visited their GP)
across the entire time period and seemingly unaffected
by the COVID-19 pandemic. This is a continuation of
the relatively low rate reported in analyses of data from
the same source in 2014-2016 [3]. A recent systematic
review of factors influencing the implementation of Bls
for alcohol use in primary care highlighted several wide-
spread barriers. In multiple studies, GPs and nurses
reported a lack of time to address alcohol problems in
the context of competing health issues, and limited train-
ing in how to address them. Moreover, where GPs were
confident in their ability to screen and advise people who
used alcohol, they were less confident in the impact it
will have on their patients [36]. Other factors such as the
attitudes and drinking behaviour of GPs themselves may
influence the likelihood of BI delivery, wherein interven-
tion delivery depends on the perception that a patient is
at greater risk of harm from their consumption, or drinks
more than them [37, 38]. Since the start of the pandemic,
there has been a sustained rise in increasing and higher
risk drinking [39], with a concurrent sharp rise in rates
of alcohol-attributable mortality [40]. It appears that the
relative rate of delivering Bls has not responded to this
growing challenge.

Having a history of a mental health condition compared
with none was associated with greater odds of receipt of
a BI for smoking across the time periods studied. The fall
in receipt of Bls for smoking over time did not depend
on history of a mental health condition, with both groups
experiencing a similar decline. Considering that the pro-
portion reporting a history with a mental health condi-
tion has increased in recent years, the concurrent drop
in BIs for smoking suggests that more could be done to
support this priority group who suffer a disproportionate
burden of smoking related morbidity and mortality [8].
There was no clear change in the receipt of Bls for alco-
hol across the period. The mental health analysis has two
noteworthy limitations. First, the question on history of
a mental health condition refers to “ever diagnosis” and
individuals may not have been experiencing symptoms of
a given mental health condition at the time of the survey.
Second, because no data were collected between 2017
and 2020, the comparison of time periods is not sensitive
to changes that might have occurred in the immediate
years before the pandemic.

A limitation of the primary analysis is that the ques-
tions on receipt of Bls refer to receipt during the previous
12 months. Therefore, for up to a year from March 2020
the survey samples each month consisted of a decreas-
ing proportion of respondents for whom the previous
12 months included the period of BI delivery before
March 2020 (and a corresponding increasing propor-
tion referring to the period after March 2020). Because
of this, it is possible that the changes in the receipt of
Bls for smoking reflect a step-level change, rather than
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the observed graduated decline. This is supported by the
observation that when the sample only includes respond-
ents who are referring to the post March 2020 period,
there is an arrest in the decline. In other words, at this
point the sample only includes those reflecting on the
period of BI delivery at the lower level. Another limita-
tion is that responses were self-reported (it is possible
that for some individuals a response may not reflect their
true smoking and alcohol use status, or receipt of a BI),
and we do not have data on the content of Bls. There-
fore, we cannot assess the fidelity of intervention deliv-
ery and how this may differ between groups or over time
[37]. It is also not clear how potential declines in Bls for
smoking have impacted population smoking cessation
rates. Given the potentially adverse respiratory and car-
diovascular morbidity outcomes caused by the interplay
of COVID-19 and smoking [41], and the pressure on the
NHS due to treatment of smoking-related morbidity, the
context of the pandemic presented an opportunity for
primary health care practitioners and public health pro-
fessionals associated with the National Health Service to
encourage smoking cessation through the launch of the
GP initiated “Quit for COVID” social media campaign in
the summer of 2020 [42]. In this campaign smokers were
encouraged to quit and seek support from their local stop
smoking service and available digital support for cessa-
tion. Quit rates increased following the pandemic [21]
and it is possible that media campaigns such as “Quit for
COVID” supported smoking cessation during the period
of reduced BI delivery.

These results should be considered in the wider context
of the resilience [43] of the health system in England. As
described earlier, during the early stages of the pandemic,
the health system had to adapt its functioning to cope
with high numbers of seriously ill COVID-19 patients.
As part of this, a proportion of in-person primary care
shifted to remote digital or telephone consultation. In
some areas of primary care such as sharing work between
primary care specialists according to the nature of clini-
cal need rather than who is available in clinic at a given
time might have improved efficiency of diagnosis, treat-
ment and referral [44]. Our results, supported by recent
analyses using the same dataset [45], suggest that other
components of primary care such as the delivery of Bls
to support prevention of non-communicable diseases
caused by smoking declined and have not returned to
the same level of delivery compared with that during
the pre-pandemic period. Should the UK government
intensify policies to reduce cigarette smoking in ways it
has recently outlined [46], services in the health system
that support individuals from socioeconomically less
advantaged groups, who generally have higher levels of
cigarette dependence and are less likely to quit, remain
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essential to prevent a widening of smoking-related health
inequalities.

Conclusions

In conclusion, the receipt of Bls for smoking declined
substantially after March 2020, coinciding with the onset
of the COVID-19 pandemic and the associated social
restrictions and changes in health care delivery. There is
evidence that smoking BI rates rebounded among priority
groups of people who smoked who are unemployed or in
routine and manual occupations whereas amongst more
advantaged groups declines in smoking BI delivery were
maintained in the longer term. Bls for alcohol among
those using alcohol at increasing and higher risk lev-
els were higher among the same priority socioeconomic
group compared with more advantaged people who used
alcohol but remained low and stable throughout the sur-
veyed period. Maintaining the higher BI delivery rates
among priority groups — in terms of both socioeconomic
and mental health status—of smokers and increasing and
higher risk alcohol users is important to support reduc-
tions in smoking and alcohol related inequalities.
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