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Abstract
Objective Restricting tobacco sales to pharmacies only,
including the provision of cessation advice, has been
suggested as a potential measure to hasten progress
towards the tobacco endgame. We aimed to quantify
the impacts of this hypothetical intervention package on
future smoking prevalence, population health and health
system costs for a country with an endgame goal: New
Zealand (NZ).
Methods We used two peer-reviewed simulation
models: 1) a dynamic population forecasting model for
smoking prevalence and 2) a closed cohort multi-state
life-table model for future health gains and costs by
sex, age and ethnicity. Greater costs due to increased
travel distances to purchase tobacco were treated as an
increase in the price of tobacco. Annual cessation rates
were multiplied with the effect size for brief opportunistic
cessation advice on sustained smoking abstinence.
Results The intervention package was associated
with a reduction in future smoking prevalence, such
that by 2025 prevalence was 17.3%/6.8% for Māori
(Indigenous)/non-Māori compared to 20.5%/8.1%
projected under no intervention. The measure was
furthermore estimated to accrue 41 700 discounted
quality-adjusted life-years (QALYs) (95% uncertainty
interval (UI): 33 500 to 51 600) over the remainder of the
2011 NZ population’s lives. Of these QALYs gained, 74%
were due to the provision of cessation advice over and
above the limiting of sales to pharmacies.
Conclusions This work provides modelling-level
evidence that the package of restricting tobacco sales to
only pharmacies combined with cessation advice in these
settings can accelerate progress towards the tobacco
endgame, and achieve large population health benefits
and cost-savings.
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Ready access to tobacco retail outlets has been
associated with increased smoking uptake among
adolescents, and increased consumption and
reduced success of smoking cessation in adults.1–4
As a result, restricting the number, type and location of tobacco retail outlets has been hypothesised
to hasten progress towards the tobacco endgame.5–8
One particular bold measure would be to restrict
tobacco sales to pharmacies exclusively (while
banning sales elsewhere). This measure was first
proposed in the Icelandic Parliament in 2011.9 10

While the policy has not been implemented to date,
the idea has resonated in the literature as a potential
way to help accelerate progress in reducing smoking
prevalence.11–14
This idea strongly contrasts with the growing
movement in some countries (e.g. the USA,
Canada15–17) to ban tobacco sales at pharmacies. In
the USA, as well as other countries such as Canada,
Japan, Indonesia and Columbia, pharmacies have
been, and in some cases still are, just one of many
outlets commonly selling tobacco.18 Proponents
of a ban on tobacco sales at pharmacies argue that
selling tobacco contradicts the image of pharmacies
as health-related facilities and that a ban will reduce
the density of tobacco retail outlets.15 16 While
banning tobacco sales at pharmacies would reduce
the total number of tobacco retail outlets, other
types of outlet reduction strategies would result in
greater reductions.19 Restricting tobacco sales to
exclusively pharmacies instead (and banning sales
at all other types of outlets such as supermarkets,
convenience stores, gasoline stations, etc), would
in most settings result in a substantive reduction
in overall tobacco retail outlet density. Contrary
to other existing types of outlets, at pharmacies
tobacco sales could be combined with brief cessation advice by trained health professionals.20 It is
not uncommon for pharmacists to participate in
programmes that manage drug use among clients
with the overall goal to improve population health
outcomes. Internationally, many community pharmacies have for decades voluntarily participated
in dispensing of methadone to clients to help
manage opioid dependence or Needle Exchange
Programmes, where injecting drug users are
provided with clean needles, syringes and professional health advice.21–25
Longitudinal study evidence on the effectiveness of reducing access to tobacco retail outlets on
smoking behaviours is scarce, but is suggestive of
a beneficial impact. A Finnish cohort study found
reduced access to tobacco retail outlets over time
increased the odds of smoking cessation at follow-up
by 20%–60%.8 In addition, modelling studies
suggest that substantially reducing the total number
of tobacco retail outlets, shifting sales to liquor
outlets only or reducing outlets in the vicinity of
schools could hasten progress in reducing smoking
prevalence compared with the status quo, and
would moreover, result in population health gains
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Table 1

Parameters and assumptions in the tobacco forecasting model and the tobacco MSLT model

Parameter
Cigarette pack price

Source/details (parentheses are 95% uncertainty limits within which
values were sampled)
Uncertainty and scenario analyses
►► The baseline pack price for a pack of 20 cigarettes in 2011: NZ$14.50
(based on the prices of the 10 most popular brands at the time)

►► Uncertainty: gamma ±10% standard deviation (SD) NZ$1.45 in 2011
(95% UI: NZ$11.87 to NZ$17.40)

►► To estimate the overall uncertainty around incremental travel costs
Travel costs (treated as an ►► The incremental travel costs for the intervention years wherein the
(i.e. incremental increase in the price of a pack of 20 cigarettes),
incremental increase in
number of tobacco retail outlets were reduced and then shifted to
uncertainties around the running cost of a car, the value on time
the price of a pack of 20
just 259 pharmacies nationwide were calculated with a mathematical
spent in car for travel and the amount of travel explicitly for tobacco
cigarettes)
formula29 including three parameters:
–– vehicle running costs per distance travelled (e.g. fuel, car
were mathematically combined in a single ‘total travel cost formula’.
maintenance, but excluding insurance and depreciation cost;
The formula was run a 1000 times with Monte Carlo simulations for
NZ$0.28/km);
each intervention year in TreeAge software.
–– a monetary value on time spent travelling (e.g. personal non-work- ►► All three travel cost parameters were assumed to fall into the
related travel time cost derived from NZ survey data; NZ$7.18/hour);
‘more uncertain variables’ category. As such, an uncertainty with a
–– an increasing proportional rate for the fraction of the total trip that
log-normal distribution of ±20% SD around the running cost of a
was designated as tobacco purchase-related (and hence the travel
car was assumed. An uncertainty with a log-normal distribution of
costs that could be apportioned to changes in access to outlets
±20% SD around the value on personal travel time was assumed.
ranging from 14% at baseline to 30% in the year tobacco sales
An uncertainty with a beta distribution of ±20% SD around the
29
were restricted to the 259 pharmacies ).
proportion of a trip being for the purchase of tobacco was assumed.
►► Total cost uncertainty log-normal distribution, ±25% SD.
►► For example, for an incremental travel cost increase of NZ$1.50 the
modelled 95% UI was NZ$0.71 to NZ$3.16.
►► In a scenario analysis (A), different travel costs were applied. That is,
tobacco sales were restricted to 299 NZ pharmacies via an auction
system (assuming a 95% absolute reduction in the baseline number
of outlets). It was thereby assumed that those pharmacies located in
more densely populated areas were more likely to be successful in
bidding for a licence to sell tobacco.
►► Uncertainty: non-Māori, ±20% SD, normal, correlated 1.0 across the
Age-varying tobacco price ►► Non-Māori: price elasticities of −0.38 (for those aged 15–20 years),
four age groups; Māori absolute scalar of +20% within each of the
elasticities (prevalence)
−0.29 (for those aged 21–24 years), −0.19 (for those aged 25–24 years)
and −0.10 (for those aged 35+ years) for tobacco smoking prevalence
four age groups, ±10 percentage points (95% UI: 0.4% to 39.6%
28
higher price elasticities among Māori compared with non-Māori).
applied in the year of the tax increase.
►► Māori: the aforementioned price elasticities were scaled up by 20%,
►► In a scenario analysis (B), age-varying price elasticities were halved
given economic theory, international evidence on increased price
(yet maintaining the 20% scalar for Māori) to reflect a potential
sensitivity in other social groupings, and NZ evidence for increased
scenario of reduced sensitivity of customers to an indirect price
50 51
price sensitivity among Māori.
increase from increased travel costs.
►► Another scenario analysis (C): same price elasticities for Māori and
non-Māori.
Illicit tobacco market
dynamics

►► The illicit market was set to start at 1% of the market share (based on ►► Uncertainty of ±20% SD, beta distribution, around the illicit price of
recent NZ work52).
tobacco.
►► Every 10% increase in the legal price of a pack of 20 cigarettes equated
to a 1% increase in the illicit market.
►► The tobacco price used in the modelling was a combined function of
the legal market price of tobacco, the illicit price of tobacco (75% of the
legal price which we estimated from Australian work in the absence of
NZ data53) and the size of the illicit market.

Brief opportunistic advice
to quit smoking by
pharmacists

►► To estimate the effectiveness of brief smoking cessation advice
provided in the community pharmacy setting, systematic reviews were
consulted.54–58
–– We identified five systematic reviews of which two had performed
a meta-analysis.54 56 Most of the included studies analysed more
intensive behavioural cessation interventions with multiple followup sessions, or simultaneously included the effect of nicotine
replacement therapy products.
–– No studies were identified that had explored the effectiveness of
interventions whereby smokers were targeted opportunistically by
pharmacists with brief advice to quit smoking.
–– A systematic review on brief smoking cessation advice interventions
provided by general practitioners (GPs) by Aveyard et al was as such
used.38
–– This review only included studies whereby brief cessation advice
was given opportunistically (i.e. participants were not selected by
motivation to quit). Based on a meta-analysis of eight studies, it was
estimated that, compared with no intervention, brief opportunistic
advice to quit smoking on medical grounds increased the success
rate of 12 months sustained smoking abstinence by 47% (relative
risk (RR)=1.47, 95% CI 1.24 to 1.75).
–– This estimate was consequently used as a proxy measure for the
effect size of brief opportunistic advice given by pharmacists.
►► In the ‘base-case’ model, the sex, ethnicity and age group-specific
annual cessation rates were multiplied with the above effect size for
brief smoking cessation advice by pharmacists from 2020 to 2025.

►► Uncertainty: RR, reported in the meta-analysis: 95% CI 1.24 to 1.75.
►► In a scenario analysis (D), the effect size of brief cessation advice
was not modelled, thereby only assuming the effect from the outlet
reduction component of the intervention.
►► In a second scenario analysis (E), the effect size for opportunistic
brief smoking cessation advice was halved, assuming the GP advice
may not be a good proxy for such advice by a pharmacist.
►► In a third scenario analysis (F), the effect size was reduced by 20%
per year, assuming that smokers would become desensitised to
hearing such advice each year (and that this impact outweighed
trends in increased smoking denormalisation with the highly
constrained tobacco retail environment).

Continued
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Table 1

Continued

Parameter
Intervention cost

Source/details (parentheses are 95% uncertainty limits within which
values were sampled)
Uncertainty and scenario analyses
►► Cost of passing an Act in NZ to mandate the changes to the tobacco
retail environment: NZ$3.54 million (m).40
►► Additional cost for the running of the nationwide pharmacist-led
cessation programme assigned to each smoker for each year the
programme was run. The latter cost component was the cost of
pharmacists’ time to:
–– give the advice;
–– record this in a database;
–– provide a ‘receipt of counselling session’ from 2020 to 2025.
►► The maximum time of brief opportunistic advice to quit smoking was
estimated at 10 min, comprising 5 min for the brief opportunistic
advice38 and 5 min administration time.
–– The cost for this time was based on the average yearly wage of
a pharmacist in NZ, which was estimated at NZ$90 000 (with an
additional 50% of the average salary for overhead costs59).
►► Using these cost inputs, the running cost of this programme equated
to NZ$12.50 per smoker given advice (i.e. 10 min of pharmacist time
(assuming 48 weeks of work per year and 37.5 hours per week)).
►► Per year an additional estimated NZ$20 000 was assumed for auditing
costs by the Ministry of Health (to check pharmacy’s databases and
conduct random visits at the start of each year to check if cessation
advice is being given).
►► It was assumed that pharmacies may need to include additional
margins for both profit and to cover any additional costs (e.g. for
increased staffing, staff training, storage and security).

►► Uncertainty cost of passing an Act in NZ: gamma SD NZ$1.05 m in
2011 only (95% UI 2.0 to 6.2 m)
►► Uncertainty cessation advice cost: gamma distribution, ±20% SD
(95% UI NZ$8.07 to NZ$18.11).
►► In the first scenario analysis relating to cost (G), the cost for the
running of the nationwide pharmacist-led cessation programme was
doubled (NZ$25 per smoker per year).
►► In another scenario analysis (H), the cost of running the brief
cessation programme was removed, as well as the government
paid audit costs. This scenario required pharmacists to provide
cessation advice as part of holding a licence to sell tobacco. In
addition, pharmacists were required to cover the audit costs by way
of paying an annual surveillance fee (as per recent developments
in Finland where tobacco licence holders pay a surveillance fee to
cover monitoring costs which is linked to the number of checkouts
per store60).
►► In a final scenario analysis relating to the intervention cost (I), we
estimated how much the cost for pharmacist-led brief opportunistic
cessation advice (at once per year per smoker) would have to be to
make the intervention package no longer cost-saving.

MSLT, multi-state life-table; NZ, New Zealand; UI, uncertainty interval.

and health system cost-savings.6 7 Research suggests brief opportunistic advice to quit smoking given to smokers in healthcare
settings can also promote smoking cessation, and is an affordable
strategy in most global settings.26
Yet, the potential smoking prevalence, population health and
cost impacts of shifting tobacco sales exclusively to pharmacies
combined with the provision of brief opportunistic advice to
quit smoking are currently unknown. This study therefore aimed
to quantify the future impacts of this intervention package in
New Zealand (NZ)—a country with stark ethnic disparities in
smoking prevalence , and a government-supported Smokefree
goal for 2025. Unlike pharmacies in other countries, pharmacies
in NZ currently do not sell tobacco.

Methods

Two computer simulation models were used to estimate smoking
prevalence, health and health system cost impacts of restricting
tobacco sales exclusively to pharmacies: (1) a dynamic population forecasting model used to project future smoking prevalence7 27–29 and (2) a multi-state life-table model used to estimate
future population health outcomes and health system costs (using
the estimated future prevalence from the former model).6 29–32
Schematic overviews of both models and model parameters are
presented in online supplementary figures S1 and S2 and tables
S1 and S2.

Future smoking prevalence

A ‘base component’ estimated recent annual trends in smoking
uptake and cessation by sex, age and ethnicity (Māori (Indigenous population) and non-Māori).27 These rates were then
used as inputs for the ‘forecasting component’ to project future
smoking prevalence from 2011 until 2060, for business-as-usual
(BAU; a continuation of baseline trends in smoking uptake and
cessation) and for additional changes in future prevalence from
restricting tobacco sales to pharmacies and the provision of
cessation advice.

Future health and health system costs

An established tobacco multi-state life-table (MSLT) model6 29–32
was used to estimate the impacts of restricting tobacco sales to
pharmacies on future population health (in quality-adjusted lifeyears (QALYs)) and health system costs (in 2011 NZ dollars) for
the NZ population alive in 2011 (4.4 million (m)), until death or
age 110 years, over and above BAU.
All simulated population members were exposed to projected
all-cause mortality and morbidity rates specified by sex, age and
ethnicity. The main life-table was linked to 16 tobacco-related
disease life-tables (11 cancers, two cardiovascular diseases and
two respiratory diseases30), where proportions of the population
simultaneously resided. Health system costs were from a detailed
national dataset.6 30
The effect of restricting tobacco sales to pharmacies only
(including the provision of cessation advice) was modelled
through changes in smoking uptake and cessation compared
to BAU, resulting in varying future smoking prevalence. This
change was mathematically combined with relative risks for
smoking-incidence rate ratios for the 16 diseases to generate
population impact fractions (PIFs; 1-PIF=proportional reduction in future tobacco-related disease incidence), which consequently altered the risk of developing tobacco-related diseases.
Changes in QALYs and health system costs over and above BAU
are presented at 3% discounting per year.

Intervention specification
Overview of the intervention

In the base-case intervention, tobacco sales were hypothetically restricted to pharmacies only in a step-by-step legally
required process over a ten-year period (similar to the Icelandic
proposal9). From year ten onwards (2020), tobacco was legally
exclusively sold by pharmacies, and remaining smokers were
provided brief opportunistic cessation advice once per year
in the pharmacy setting until 2025 (aligning the year of NZ’s
Smokefree goal). Pharmacies were only given the opportunity to
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opt-in at the start of the programme to prevent outlet numbers
and accessibility to tobacco to increase over time. In the first
nine years of the intervention, the number of tobacco retail
outlets (e.g. supermarkets, convenience stores, gasoline stations
and off-licence alcohol outlets; estimated at 5979 outlets7) was
gradually reduced by 90%.6 7 It was assumed an auction system
would be used to reduce the number of tobacco retail licenses
each year (with the assumption being that outlets in areas with
the highest population density would be the successful bidders
each year). As such, the new law would also require a tobacco
retail licensing system (which NZ currently does not have), and
would furthermore: (1) limit sales to one pack of 20 cigarettes
per person per day, (2) prohibit internet and mail order sales
and (3) prohibit tobacco outlets in any new locations. In year
ten (2020), tobacco retail was designated to 26% of all community pharmacies in NZ (see online supplementary figure S3).
The latter percentage was based on results from a small-scale
survey (n=30), where 26% of surveyed pharmacists indicated
that they were ‘very likely’ to ‘extremely likely’ to sell tobacco
if the Government made tobacco sales exclusive to pharmacies
(but leaving the option of individual pharmacies to opt-out) (see
Petrović-van der Deen and Wilson33 for further survey details).

Geospatial and econometric analyses

Geographic boundary files for population-weighted centroids
of Census Area Units (CAUs; n=1542),34 a NZ road centre
line shape file, and address data on tobacco retail outlets
(n=5979)6 7 and community pharmacies (n=1082)35 were loaded
into a geographic information system (GIS) using ArcMap 10.3.
From the 1082 community pharmacy addresses, 259 addresses
were randomly selected (i.e. 26%—see online supplementary
figure S3 for the geographical locations). The addresses were
randomly selected as the survey33 was not detailed enough to
explore if the likelihood of support for pharmacy-only tobacco
sales was dependent on location (urban, rural, etc) or other
variables.
Travel distances and associated costs for a return trip from the
population-weighted centres of the 1542 CAUs to the nearest
tobacco retail outlet, along the NZ road network, were calculated
at baseline and for each year that the tobacco retail landscape
changed. Travel cost differences (as a result of increased travel
distances) were treated as equivalent to annual increases in the
price of a pack of 20 cigarettes (see online supplementary table
S3). To take account for geographic heterogeneity in travel costs,
CAUs were divided into three categories: urban, semi-urban and
rural. Average net costs were then weighted by the proportion
of Māori and non-Māori living within each area type, resulting
in ethnicity-specific incremental travel costs in both models (see
online supplementary table S3). Tobacco prevalence price elasticities by age and ethnicity were then used to estimate the prevalence, health and cost impacts in both models arising from the
incremental travel cost increases (see Pearson et al6 7 and table 1
for more details around methods).

Impact of brief opportunistic cessation advice on annual cessation
rates

From 2020 until 2025 (aligned with NZ’s Smokefree goal), all
remaining smokers were offered brief opportunistic advice in
the pharmacy setting to quit smoking once per year by participating pharmacies (see online supplementary material for some
additional text on the feasibility of this intervention in terms
of counselling workload per pharmacy). Research suggests that
most NZ pharmacists view providing public health services such
4

as counselling as an important part of their role.36 In addition,
a small-scale survey (n=30) among pharmacists in Wellington
Central, NZ suggested 97% agreed or strongly agreed with
the statement: ‘Pharmacists and pharmacy staff have a role in
supporting smoking cessation and providing pharmacotherapy
to smokers wanting to quit'.37
On each sale of tobacco the person would be required to show
their driving licence or other official document with date of birth
to the pharmacist. If it was the month of their birth they would
be required to have a brief cessation counselling session and then
the pharmacist would print out a ‘receipt of counselling’ letter.
This could then be shown elsewhere if purchasing tobacco from
a different outlet in that same month (so that repeat counselling
sessions would not be required that same month). This system
could be audited by the Ministry of Health with random checks
at participating pharmacies. During the brief counselling session,
pharmacists were assumed to raise the topic of quitting smoking
with the customer, and advise the customer to quit smoking on
general health grounds.26 38 39 As such, annual baseline cessation
rates by sex, age and ethnicity (Māori and non-Māori)27 were
increased by the estimated effect size for brief opportunistic
cessation advice on 12-month sustained abstinence (i.e. 47%
(95% UI 24% to 75%, see table 1 for more details and related
scenarios, i.e., if the background net cessation rate was 2%, then
in the year of the intervention it increased to 2.94%).38 The cost
of restricting tobacco sales to only pharmacies included the costs
of initiating a new law in NZ (NZ$3.54 m40), and the costs of
pharmacy-delivered smoking cessation advice once per year (see
details around the estimated cost per smoker in table 1, and estimated annual costs from 2020 to 2025 in online supplementary
table S6).

Scenario analyses and uncertainty

There is uncertainty around future BAU smoking prevalence,
population health and health sector cost projections. In addition, there is substantial uncertainty around the effect size of
reducing the number and type of outlets selling tobacco on
smoking uptake and cessation rates, and providing opportunistic
cessation advice on smoking cessation rates. There is also wide
uncertainty around the costs of providing opportunistic cessation advice once per year to all smokers. Where uncertainty was
unknown, we used the following approach: an SD of ±5% for
'reasonably certain variables' (e.g. incidence rates of diseases at
baseline), ±10% SD for moderately uncertain variables (e.g.
disease costs) and ±20% SD for 'more uncertain variables' (e.g.
price elasticities, costs of cessation advice). The intervention
package was simulated 2000 times in Monte Carlo simulation,
drawing from the probability density function about parameters
as specified in table 1 (and see online supplementary tables S1 and
S2). This number of iterations provided stability of the central
estimates and the upper and lower uncertainty limits, and has
also been used in our previously published modelling work.6 29–32
There is also uncertainty related to structural assumptions about
the modelled intervention, so where possible we addressed this
with deterministic scenario analyses (A–I) as described in table 1.

Results
Future smoking prevalence

Figure 1 presents the future smoking prevalence projections for
Māori and non-Māori as per the modelled intervention package
of restricting tobacco sales to pharmacies only, combined
with brief opportunistic advice to quit smoking in the pharmacy setting. Under BAU, smoking prevalence was projected
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Figure 1 Future smoking prevalence projections under an endgame intervention package that restricts tobacco sales to pharmacies only and
includes annual brief opportunistic smoking cessation advice, for Māori and non-Māori compared to business-as-usual (BAU).
to reduce from 34.7% in 2011 to 20.5% (95% UI 16.8% to
25.2%) for Māori, and from 14.1% to 8.1% (95% UI 6.4% to
10.3%)for non-Māori by 2025. But with the modelled intervention there were additional reductions in smoking prevalence
by 2025 compared to BAU, that is, down to 17.3% (95% UI
13.3% to 22.4%) for Māori and 6.8% (95% UI 5.0% to 9.3%)
for non-Māori. Compared to BAU, the intervention package was
projected to reduce the absolute ethnic gap in smoking prevalence by 2.0 percentage points by 2025 (i.e. from 12.5% to
10.5%).
Results from deterministic scenario analyses about intervention parameters are presented in the online supplementary table
S4. Scenario A—restricting tobacco sales to a different grouping
of pharmacies (n=299, based on a 95% reduction in the baseline number of tobacco retail outlets, and an auction system for
licences, see table 1 for further details around this and other
scenarios) resulted in greater reductions in future smoking prevalence for both Māori (down to 16.1%) and non-Māori (6.5%).
Scenarios B (halving price sensitivity to travel cost increases) and
C (assuming the same price sensitivity for Māori and non-Māori)
resulted in slightly more pessimistic future smoking prevalence
projections.
Scenarios D, E and F focused on the effect size of brief
opportunistic cessation advice on annual cessation rates. Future
smoking prevalence trajectories for these scenarios are also
presented in figure 1. Not including brief annual opportunistic
cessation advice in the intervention wherein tobacco sales are
restricted to pharmacies resulted in relatively minor reductions
in smoking prevalence by 2025 compared to BAU, that is, down
to 19.6% for Māori, and 7.8% for non-Māori. Scenario analyses
E (effect size of cessation advice halved) and F (effect size of
cessation advice reduced by 20% per year) still resulted in reductions in future smoking prevalence compared to BAU. Scenarios

G to I focused on the cost of the intervention and were therefore
only run in the MSLT model.

Future population health and health system costs
Gradually reducing the number of tobacco retail outlets and
eventually restricting tobacco sales to 26% of community pharmacies only where sales are combined with the provision of
brief opportunistic advice to quit smoking once per year, was
projected to gain 41 700 discounted QALYs (95% UI 33 500 to
51 600) compared to BAU over the lifetime of the NZ population ‘alive’ in 2011 (table 2). That is, an estimated 15 300
QALYs (95% UI 11 900 to 19 600) for Māori and 26 400 QALYs
(95% UI 20 900 to 33 200) for non-Māori. QALYs gained per
capita were projected to be 3.1 times larger for Māori compared
to non-Māori when age-standardised.
Results from scenarios A to I are presented in online supplementary table S5. Scenarios A (different locations of pharmacies)
and D, E and F (focused on the effect size of brief cessation advice)
most substantially changed projected QALY gains. Restricting
tobacco sales to a different grouping of pharmacies resulted in a
nearly 30% increase in projected QALY gains compared to the
base-case model. Purely restricting tobacco sales to pharmacies
only (without the cessation advice component of the intervention package—scenario D) reduced projected QALYs gained to
11 100. In other words, 74% of the projected QALY gain from
the intervention package was due to providing brief opportunistic cessation advice once per year to all smokers.
The costs for this intervention package included the cost
of implementing new legislation (NZ$3.5 m), as well as the
cost of running the cessation programme from 2020 to 2025
(NZ$25.9 m including NZ$25.8 m for the cessation advice
per smoker and NZ$120 000 for Ministry of Health auditing
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Table 2 Health gain (QALYs) and health system cost-savings from the intervention package (restricting tobacco sales to pharmacies with smoking
cessation advice), among the NZ population ‘alive’ in 2011 (3% discounting)*
Non-Māori
Sex and age (in 2011) QALYs
 Sex and age groups
combined

Ethnic groupings combined

Māori
Cost-savings (NZ$
million)

QALYs—
equity*

QALYs

Cost-savings (NZ$
million)

QALYs

Net cost-savings
(NZ$ million)†

26 400 (20 900 $554 ($400 to $749)
to 33 200)

15 300 (11 900 to 19 600)

22 000 (17 200 to $217 ($152 to $300)
27 700)

41 700 (33 500 $741 ($531 to $1010)
to 51 600)

 0–14 years

1440

$45

1330

3430

$32

2760

$77

 15–24 years

2680

$78

1610

1950

$37

4290

$115

 25–44 years

5550

$127

1970

1710

$36

7520

$163

 45–64 years

4080

$62

860

550

$11.3

4940

$73

 65+ years

214

$1.50

16

17

$0.12

230

$1.63

All ages

14 000

$313

5780

7660

$116

19 800

$430

 0–14 years

1380

$36

1950

4560

$26

3330

$62

 15–24 years

2400

$61

2450

2590

$30

4850

$91

 25–44 years

4810

$97

3680

2630

$35

8490

$132

 45–64 years

3600

$46

1410

940

$9.4

5010

$55

 65+ years

256

$1.19

38

39

$0.12

294

$1.31

All ages

12 400

$241

9500

10 800

$101

22 000

$342

Per capita
(QALYs/1000 people
and $)

7.1

$149

22.7 (ratio Māori/nonMāori=3.1‡)

27.3

$322

9.5

$168

 
Males

 
Females

*Māori ‘QALYs equity’ are calculated using non-Māori background mortality and morbidity rates, so as not to ‘penalise’ Māori due to worse background mortality and morbidity.
†Includes both the cost offsets and intervention cost, the latter being the cost of a law (see the 'Methods' section) to introduce legislation to restrict tobacco sales to pharmacies
only, and a cost per smoker per year for the provision of brief opportunistic cessation advice (table 1).
‡The ratio of QALYs gained per capita for Māori compared toh non-Māori was age-standardised (i.e. a procedure performed to allow the comparison of populations with
different age structures) using the WHO World Standard Population Distribution, which are based on the world’s average population between 2000 and 2025.61
§QALYs gained and health system costs saved are rounded to three meaningful digits.
NZ, New Zealand; QALY, quality-adjusted life-year.

costs), see online supplementary table S6. Intervention package
costs were projected to be NZ$29.4 m in total. Assuming these
costs, the intervention package was projected to save NZ$741 m
(95% UI NZ$531 m to NZ$1010 m) to the health system over
the lifetime of the NZ population ‘alive’ in 2011. To put this
in perspective, these cost-savings would represent avoidance of
0.24% of all future healthcare expenditures over the remainder
of the lives of this 2011 cohort. Yet, uncertainty around the
‘real’ cost of running such a pharmacist-led cessation advice
programme is wide, and likely to be wider than we were able to
take into account in uncertainty analyses. As such, scenarios G, H
and I focused on the cost of the intervention package. Doubling
the per smoker cost (G) and removing the cost (shifting these
costs to pharmacists instead; H) did not significantly alter the
projected cost-savings. In scenario I, we estimated what the cost
per smoker of the brief cessation advice would need to be to
make this intervention package no longer cost-saving, which
equated to NZ$376 per smoker.

Discussion
Main findings and interpretation

These results suggest that compared to a continuation of current
trends in smoking uptake and cessation, the modelled intervention package (restricting tobacco sales to pharmacies and associated cessation advice) could accelerate progress in reducing
smoking prevalence. It would also achieve large population
health gains and almost certainly achieve sizeable health system
cost-savings. Compared to tobacco retail outlet reduction strategies we have modelled previously, such as substantively reducing
the total number of tobacco retail outlets, prohibiting tobacco
6

outlets in the direct vicinity of schools, or restricting tobacco
sales to liquor outlets,6 7 29 the intervention package modelled
here resulted in greater reductions in future smoking prevalence.
However, scenario analyses suggested that this effect is largely
due to the impact of opportunistic cessation advice on annual
cessation rates. Previous modelling work suggested that other
types of tobacco endgame strategies (e.g. tobacco-free generation strategy, annual tax increases, sinking lid on supply strategy,
combined endgame strategy)29 could result in more sizeable
reductions in future smoking prevalence, and QALYs gains and
cost-savings to the health system.

Strengths and limitations

While the idea of restricting the sale of tobacco to only pharmacies has resonated in the tobacco endgame literature,14 this is the
first study that has attempted to quantify the potential impacts
of such a strategy. We used two computer simulation models
using rich local epidemiological and health system costing data,
and smoking prevalence data from national censuses (validating
the modelagainst most recent observational datais part of future
work).6 7 27–32 We also used results from a small-scale local survey
to estimate the proportion of pharmacists that would be willing
to sell tobacco from their stores if pharmacies were the only legal
retail outlet,33 and results from a meta-analysis for the effect size
of brief opportunistic advice to quit smoking.
As with all modelling studies, the findings from this study
rely heavily on assumptions made in the model. The impact of
restricting tobacco sales to only pharmacies was captured through:
(1) indirect price increases in the cost of a pack of cigarettes
(i.e. through increased travel costs to fewer outlets) and (2) the
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impact of brief opportunistic advice. While consumer behaviour
theory,41 42 anecdotal evidence43 and survey research44 45 suggest
that increased travel costs to purchase tobacco can be assumed
to be similar to an increase in the cost of purchasing tobacco, it
remains unknown whether price elasticities for changes in travel
costs are different from price increases arising from tax. While
there is genuine uncertainty around our applied method to estimate the impact of outlet reductions, a recent Finnish study
supports the direction of the findings by suggesting that even
small increases in the distance from home to the nearest tobacco
retail outlet may induce quitting.8
A few limitations may pertain to the effect size for brief
opportunistic cessation advice that was applied in the models.
Due to limited evidence on the effectiveness of brief opportunistic advice provided by pharmacists, we relied on a meta-analysis of such advice given by GPs.38 While brief cessation advice
in the individual trials of the meta-analysis was given opportunistically to patients visiting general practices (rather than
offered to those who were motivated to quit, which may introduce selection bias),38 it is still possible that smokers who visit
their GP for a health-related problem are more motivated to
quit than the general population of smokers. In addition, it
could be that cessation advice received from a GP, with whom
patients over time may establish a bond of trust, may differ
from advice being received by a pharmacist. If this were true,
the effectiveness of the brief cessation component in the ‘basecase’ of this modelling may have been overestimated. Nonetheless, scenario analyses where the effect size was halved, reduced
over time, or completely removed showed that sizeable health
gains could still be realised from this type of intervention
package compared to BAU. Another potential limitation of the
modelled effect size for brief opportunistic cessation advice,
is that not all continuing smokers may be open to receiving
such advice. While a recent systematic review estimated that
approximately 32% of current smokers may not be ready to
quit smoking, it also suggested that smoking cessation interventions may just be as effective for this group as for smokers who
are motivated to quit smoking.46 Finally, if such an intervention
was to be implemented, even greater benefits could potentially
be achieved if those smokers who were willing to quit, and
seeking further help, were also automatically referred to the
Quitline or face-to-face counselling, or if pharmacists could be
permitted to prescribe smoking cessation pharmaceuticals such
as varenicline.
Furthermore, it is likely that interventions that dramatically
alter the tobacco retail landscape, such as restricting tobacco sales
to exclusively pharmacies, may also impact on tobacco smoking
prevalence through other pathways such as social norms47 48
and exposure to environmental cues (eg. tobacco retail displays
and advertisements).3 49 We were not able to quantify these
pathways and positive spill-over effects in our models, which
may have resulted in an underestimation of smoking prevalence
reductions, future health gains and cost-savings. Nor were we
able to capture potential synergies with other tobacco control
interventions or the availability of alternative products such as
e-cigarettes (with the possibility of combining the latter with
the brief opportunistic cessation advice component). Finally,
our model also did not take into account the possibility of pharmacies opting-out of selling tobacco after a few years in the
programme. If this were the case, projected health gains and
cost-savings are likely bigger due to the further reduced access
to tobacco.

Conclusions
This work provides modelling-level evidence that the package
of restricting the sales of tobacco to only pharmacies along
with cessation advice in these settings, can accelerate progress
towards the tobacco endgame. This intervention is also likely
to achieve large population health benefits and almost certainly
large health system cost-savings. Nevertheless, policy-makers
should consider a wide range of tobacco endgame interventions,
some of which are probably even more effective and more costsaving than the one modelled here.

What this paper adds
►► Substantially changing the tobacco retail landscape has been

suggested as one way to accelerate progress in countries
adopting tobacco endgame goals.
►► One option would be to restrict tobacco sales to pharmacies
only, but there is still limited evidence for the effectiveness of
such an intervention and it has never been modelled.
►► This is the first study attempting to quantify the impact
of an intervention package of restricting tobacco sales
to pharmacies along with the provision of brief smoking
cessation advice in these settings.
►► It did so in a country with rich epidemiological and health
costing data: New Zealand.
►► This intervention package was estimated to result in
additional reductions in smoking prevalence, sizeable health
gains and large cost-savings to the health system.
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