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Abstract
Background  Quality smoking data is crucial for assessing smoking-related health risk and eligibility for interventions 
related to that risk. Smoking information collected in primary care practices (PCPs) is a major data source; however, 
little is known about the PCP smoking data quality. This project compared PCP smoking data to that collected in the 
Māori and Pacific Abdominal Aortic Aneurysm (AAA) screening programme.

Methods  A two stage review was conducted. In Stage 1, data quality was assessed by comparing the PCP smoking 
data recorded close to AAA screening episodes with the data collected from participants at the AAA screening 
session. Inter-rater reliability was analysed using Cohen’s kappa scores. In Stage 2, an audit of longitudinal smoking 
status was conducted, of a subset of participants potentially misclassified in Stage 1. Data were compared in 
three groups: current smoker (smoke at least monthly), ex-smoker (stopped > 1 month ago) and never smoker 
(smoked < 100 cigarettes in lifetime).

Results  Of the 1841 people who underwent AAA screening, 1716 (93%) had PCP smoking information. Stage 1 PCP 
smoking data showed 82% concordance with the AAA data (adjusted kappa 0.76). Fewer current or ex-smokers were 
recorded in PCP data. In the Stage 2 analysis of discordant and missing data (N = 313), 212 were enrolled in the 29 
participating PCPs, and of these 13% were deceased and 41% had changed PCP. Of the 93 participants still enrolled in 
the participating PCPs, smoking status had been updated for 43%. Data on quantity, duration, or quit date of smoking 
were largely missing in PCP records. The AAA data of ex-smokers who were classified as never smokers in the Stage 
2 PCP data (N = 27) showed a median smoking cessation duration of 32 years (range 0–50 years), with 85% (N = 23) 
having quit more than 15 years ago.
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Background
Tobacco smoking is a known major risk factor for many 
common diseases, such as lung cancer, chronic obstruc-
tive pulmonary disease (COPD), and cardiovascular 
disease (CVD) [1]. Smoking accounted for 9.59% of all 
illness, disability and premature mortality in New Zea-
land in 2019 [2, 3]. Prevalence of current smokers has 
declined from 18% in 2011-12 to 8.3% (i.e. 350,000 adults 
approximately) in 2022-23; however, the risk of develop-
ing smoking-related diseases remains as about one mil-
lion New Zealanders are ex-smokers [4]. New Zealand 
shows profound ethnic differences in smoking prevalence 
and impact of smoking. Māori (Indigenous) and Pacific 
Peoples are more likely to smoke (3.3 and 1.3 times more 
likely respectively), compared with non-Māori, non-
Pacific Peoples [4]. In terms of smoking-related disease, 
Māori were 3.2 times more likely to die from lung cancer, 
and 1.9 times more likely to die from ischemic heart dis-
ease in 2019, than the non-Māori population [5].

Smoking history is an important criterion in risk 
assessment and screening for smoking-related diseases as 
well as critical information for smoking cessation initia-
tives. Smoking status (categorised as current smoker, ex-
smoker or never smoker) is included in the PREDICT-1 
equations for the Cardiovascular Disease Risk Assess-
ment (CVDRA) [6], which is a key enabler activity in 
primary care for improved cardiovascular risk manage-
ment [7]. Smoking information, such as years smoked, 
number of cigarettes per day and time since smoking ces-
sation, is also used as criteria for eligibility or as a core 
component of risk assessment (e.g., the PLCOm2012 
model) for lung cancer screening internationally [8]. In 
New Zealand, members of our health equity research 
group are currently trialling lung cancer screening by 
using PLCOm2012 [9]. Smoking is also a key risk factor 
for Abdominal Aortic Aneurysm (AAA) [10]. Members 
of our research group are also leading a broad research 
programme testing specific policy-relevant information 
for consideration of Māori and Pacific AAA screening 
programme in New Zealand. This AAA programme is 
currently considering the potential for targeting national 
screening by using smoking as an eligibility criterion in 
the future [11]. Additionally, smoking cessation pro-
grammes rely on smoking status records to offer smok-
ing cessation supports to smokers. The New Zealand 
Ministry of Health has incentivised primary care tar-
gets, updated in 2015 and ongoing; one of which is 90% 

of smokers being offered brief advice to quit including 
access to cessation services [12].

Reliable information on individuals’ smoking history is 
essential for smoking-related interventions to effectively 
reach those most at risk. Smoking information is col-
lected as part of usual health care in primary care prac-
tices (PCP). As of July 2022, 94% of New Zealanders were 
enrolled in a PCP [13]; 83% of 55–64 year-olds and 87% of 
65–74 year-olds reported having contact with their gen-
eral practitioner (GP) in the last 12 months in 2021/22, 
so did 70.5% of Māori, 66.6% of Pacific, 67% of Asian, and 
78.5% of European/Other populations [14]. New Zealand 
has set a target of recording smoking information in 90% 
of enrolled people [15]. Previous audits of PCP electronic 
medical records showed that the completeness of smok-
ing information has improved from being recorded in 
less than 50% of patients up to 95% of patients over the 
past two decades [16–20]. There are known issues with 
smoking data completeness (missing data) in electronic 
medical records, as well as potential issues with smoking 
data accuracy [21]. Issues with accuracy may arise due 
to changes in patient smoking status over time, patient 
under-reporting (smoking stigma or recall bias), and 
practitioner or IT differences in data capture and record-
ing. Smoking data accuracy related to disease risk is also 
affected by lack of collection for example of second-hand 
exposure, duration of smoking, inter-individual variation 
in smoking technique and dose differences by product 
type [22–24].

Little is known about the accuracy of smoking data in 
New Zealand PCPs despite the importance of smoking 
status to individual health risk, and eligibility for poten-
tial interventions relevant to that risk. This paper seeks 
to provide insight into primary care smoking data quality 
through comparison of smoking status recorded in PCPs 
to that in the AAA screening programme [11]. The aim 
of the study is to quantify the concordance of PCP smok-
ing status against the AAA reference at baseline, and to 
quantify any change in current smoking status for those 
identified with discordant or missing data, who may not 
be identified as eligible for risk-based interventions.

Methods
Study design
This project retrospectively reviewed the smoking data 
recorded in primary care practice (PCP) patient man-
agement systems (PMS) and compared it to the smoking 

Conclusions  PCP smoking data quality compared with the AAA data is consistent with international findings. 
PCP data captured fewer current and ex-smokers, suggesting ongoing improvement is important. Intervention 
programmes based on smoking status should consider complementary mechanisms to ensure eligible individuals are 
not missed from programme invitation.
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data prospectively collected in the Māori and Pacific 
AAA screening research programme.

It involved two stages: Stage 1 included comparison of 
PCP smoking status recorded close to the time of AAA 
screening with AAA smoking status collected from par-
ticipants at the screening session. Stage 2 involved review 
of PCP longitudinal smoking data for people who were 
potentially misclassified as never or ex-smoker or had 
missing smoking status in the Stage 1 of the project, com-
paring their latest PCP smoking status with AAA smok-
ing status. This project was undertaken as a data quality 
improvement project to consider the merit of updating 
PCP smoking status with the AAA programme data.

This project has been reported according to the 
strengthening the reporting of observational studies 
in epidemiology (STROBE) statement (supplementary 
Table 3) [25].

Data sources
The data for this project was obtained from the Māori 
and Pacific AAA screening research programme elec-
tronic database and the PCP PMS for AAA screened 
participants. Accurate linkage between data sources was 
achieved through individual participants’ national health 
index identifier, a unique and unchanging alphanumeric 
string assigned to each person when they first access the 
healthcare system in New Zealand.

The Māori and Pacific AAA screening programme, 
started in 2016, had screened for AAA for approximately 
2500 Māori and 680 Pacific Peoples who live in the main 
urban Auckland and Waitematā regions. Eligible people 
from 21 Auckland and 19 Waitematā PCPs were invited 
to participate. Over the course of the project, AAA par-
ticipants were recruited from around 15% of Auckland 
and 20% of Waitematā PCPs. AAA screening is a one-off 
limited-view abdominal ultrasound that records trans-
verse and longitudinal aortic diameters and refers par-
ticipants with aneurysms into local vascular services to 
assess for repair or surveillance. There are known inequi-
ties in AAA with a higher mortality for both Māori and 
Pacific Peoples in New Zealand [26–29]. The screening 
cohort initially included Māori participants – men aged 
60–74 and women 65–74 (55–74 for men and 60–74 for 
women at the initial pilot of 500). It expanded to include 
Pacific men in 2020. Inclusion criteria are based on age 
and ethnicity. Exclusions include previously diagnosed 
AAA, or health conditions that may limit the benefits 
from early detection of an AAA. Recruitment into the 
AAA screening programme is independent of smoking 
status.

For Stage 1 of the project, with agreement of the Pri-
mary Health Organisation (PHO) and the participating 
PCP, smoking status was extracted retrospectively from 
the PMS of PCPs who used Medtech (MedTech 32 or 

MedTech Evolution) by a third-party specialist primary 
care vendor using specified READ Codes (Supplemen-
tary Table 1). Data were extracted manually from PCPs 
that used other PMS’s (MyPractice or Incidi). These 
PMS’s represent those used across PCPs in Auckland, 
with Medtech being the most common PMS in use at 
the time. Extraction of smoking data occurred as part of 
usual AAA programme procedures where smoking data 
and other relevant clinical data were extracted.

For Stage 2, the PCP longitudinal smoking data was 
collected from PCPs who agreed to participate and was 
sourced manually as a case review from various locations 
of individual patient records in the PMS, e.g., diagnosis, 
screening, classifications, history, and patient dashboard, 
where smoking status would have been recorded using 
codes.

AAA screening smoking status was recorded by the 
Kaimatawai Puku (AAA screeners) during the screening 
session as part of the health questionnaire prior to their 
abdominal ultrasound examination. As per the New Zea-
land Ministry of Health definitions [4, 30, 31] the smok-
ing status was classified as people who have smoked 
(defined as smoked > 100 cigarettes in lifetime) includ-
ing daily smoker (smoke every day), current smoker and 
occasional smoker (smoke at least monthly), ex-smoker 
(stopped > 1 month ago) or never smoker (< 100 ciga-
rettes in lifetime). Information was also collected on 
smoking start age, average tobacco use per day, smoking 
duration, duration of smoking cessation (if ex-smoker) 
and information on passive smoking using a standardised 
set of questions.

Age, sex and ethnicity data were obtained from the 
PCP records. Age at screening was calculated from date 
of birth, categorised into 10-year groups: <60, 60–69, and 
70–79 years. Sex was categorised into male and female. 
Recording of ethnicity data followed the Ethnicity Data 
Protocols for Health and Disability Sector of Aotearoa 
New Zealand [32]. Mortality data had been updated link-
ing to the national Mortality Collections [33].

Study procedure
In Stage 1, data included were the smoking status 
extracted from PCPs prior to their screening session 
for people who were screened in the AAA programme. 
This occurred in the period from May 2016 to February 
2018, and July-August 2020. AAA smoking status was 
extracted from the AAA screening data, recorded at the 
time of screening session. A comparative analysis was 
then performed to analyse concordance and reliability of 
the two smoking datasets.

In Stage 2, the following discordant or missing data 
from Stage 1 who may not be identified as eligible for 
risk-based interventions were identified for review 
of their PCP longitudinal smoking data: (1) those 
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documented as never smokers in the PCP but as a cur-
rent or ex-smoker at AAA screening; (2) those docu-
mented as ex-smokers in the PCP but as current smokers 
at AAA screening; and (3) those with missing PCP smok-
ing data at the time data were extracted. The managers 
or directors of the PCPs where participants were enrolled 
were contacted via email and phone to arrange for a 
member of the AAA team to visit the PCPs and extract 
each participant’s most recent smoking data from their 
PMS. These visits were completed between August and 
October 2022. During the PCP visits, information was 
collected as field notes and informally during discussions 
with PCP staff on where smoking status was recorded 
within the PMS, as well as primary care staff perspectives 
on barriers and enablers for collecting quality smoking 
data. Content analysis [34] was used to categorise notes 
taken during the audit visits.

Smoking data coding
To enable comparison of smoking data between the PCP 
and AAA datasets, the different smoking status codes 
were mapped to the following three groups using the 
same Ministry of Health definitions [31]: (1) Current 
smoker – daily smoker (D) or occasional smoker (O) 
from the AAA data; 137R current smoker, 137G trying to 
give up smoking, 1373 light smoker – 1–9 cigs/day, 1375 
heavy smoker – 20–39 cigs/day, 1374 moderate smoker 
– 10–19 cigs/day from the PCP data. (2) Ex-smoker – 
ex-smoker from the AAA data; 137 S ex-smoker – more 
than 1 year, 137  K stopped smoking – less than 1 year, 
137 F ex-smoker – amount unknown from the PCP data. 
(3) Never smoker – never smoked (< 100 cigarettes in 
lifetime) from the AAA data; and 1371 never smoked 
tobacco from the PCP data.

Data analysis
For the data quality assessment, we examined accuracy 
(cross-sectional concordance) with AAA data as the 

reference comparator. The rationale for considering AAA 
smoking data as the reference comparator is that it has 
been collected using the standard smoking definitions, 
questions were in the reference format used by the Min-
istry of Health national surveys, multiple standard smok-
ing related information were collected, data collectors 
collected information directly from the participants and 
were consistent over time, and data was collected into 
one reference database.

The data were summarised using frequencies and per-
centages. T test was used to analyse the age difference, 
and the two-tailed mid P test was used to analyse the 
differences in prevalence, with analyses of missing data 
frequency stratified by the practice participation status. 
Inter-rater reliability was assessed using the weighted (to 
account for the ordered nature of the data) Cohen’s kappa 
score [35]. Analyses were performed using Microsoft 
Excel, Open Epi and Stata v16.

Ethics approval
The AAA screening programmes have ethical approval 
from the national Health and Disability Ethics Commit-
tee (HDEC, 15/NTB/47 & 19/NTB/227) and include a 
process of participant informed consent developed by 
a Māori health literacy specialist. This audit was con-
sidered low risk and did not require additional proj-
ect specific HDEC approval. Local research office 
locality approval for the AAA programme was provided 
via the Research and Knowledge Centre, Te Whatu Ora, 
Waitematā (RM14588 and RM12997) and local research 
governance approvals were provided by participating 
Primary Health Organisations. Individual PCP agree-
ment was also obtained. Informed consent was obtained 
from all participants involved in the AAA screening pro-
gramme, including specific consent for access to primary 
care smoking records.

Results
The results have been outlined for the two stages of the 
review, examining the accuracy of the recorded cross-
sectional PCP smoking status against the AAA smoking 
status from Stage 1 and then examining the longitudinal 
change and currently recorded smoking status for a sub-
group of Stage 1 participants.

Stage 1: comparison of PCP smoking status and AAA 
smoking status
A total of 1841 people who underwent AAA screening 
and were from the eligible PCPs were included in the 
audit. A majority were 60–69 years (69%), male (73%), 
and Māori (63%) among their counterparts (Table 1). Of 
the total 1841 people, 1716 (93%) had PCP smoking data, 
showing a similar distribution: 69% for 60–69 years, 74% 
for male, and 61% for Māori.

Table 1  Demographics of participants who underwent AAA 
screening

Stage 1 PCP Smoking Status Total
Recorded Not Recorded

Age (at screening)
< 60 years 118 (7%) 1 (1%) 119 (6%)
60–69 years 1,180 (69%) 92 (74%) 1,272 (69%)
70–79 years 418 (24%) 32 (26%) 450 (24%)

Gender
Male 1,266 (74%) 82 (66%) 1,348 (73%)
Female 450 (26%) 43 (34%) 493 (27%)

Ethnicity
Māori 1,049 (61%) 114 (91%) 1,163 (63%)
Pacific 667 (39%) 11 (9%) 678 (37%)

Total 1,716 125 1,841
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Of these 1716 recorded, 1415 people (82%; 95%CI 
80.6–84.2%) had concordant smoking status between 
PCP data and AAA screening data (Table 2), showing a 
weighted kappa score of 0.76. Disagreements (n = 301) 
between PCP and AAA screening data were contributed 
by the PCP data not capturing current or ex-smokers 
(n = 188; 62%) identified at the time of AAA screening. Of 
the 1716 people, the prevalence of current smoker was 
18% (317/1716) in PCP versus 20% (349/1716) in AAA 
screening (p = 0.1676); and that of ex-smoker was 48% in 
PCP versus 49% in AAA screening (p = 0.539) (Table 2).

Of those 349 classified as current smoker in AAA, 
PCP classified 79 (22.7%) as never smoker or ex-smoker 
(Table  2 yellow highlighting). Of those 837 ex-smokers 
in AAA, PCP misclassified 45 (5.4%) as current, and 109 
(13%) as never smoker (Table  2 blue highlighting). Of 
those 530 who were never smokers in AAA, PCP clas-
sified 68 (12.9%) as current or ex-smoker (Table 2 green 
highlighting).

Stage 2: PCP longitudinal smoking data
The 313 participants who were erroneous never smoker 
or ex-smoker (n = 188) or had missing smoking status 
(n = 125) in the Stage 1 PCP data were enrolled at 37 dif-
ferent PCPs across the study region. Of these, 29 PCPs, 
accounting for 212 (68%) participants, agreed to take part 
in Stage 2 of the project. Five PCPs did not respond (rep-
resenting 84 participants) and three practices (17 par-
ticipants) were unable to take part (Table 3). Individuals 
from participating PCPs had similar age to those from 
non-participating PCPs (mean 67 versus 66 years), had a 

more even gender mix (65% versus 93% male, p < 0.0001) 
and a much higher proportion of Māori relative to Pacific 
(91% versus 23%, p < 0.0001). Most Pacific participants 
(80% of n = 98) were enrolled in Stage 2 non-participating 
PCPs. As all the Pacific participants were men, they con-
tributed to the high proportion of males (93%) in non-
participating PCPs.

The age and sex distribution among those with miss-
ing PCP smoking data did not differ significantly from 
those with non-missing data, but there was a significantly 
higher probability of missing smoking data for Māori 
than Pacific (p < 0.0001). Also, among non-deceased 
with enrolment status data, the proportion with missing 
smoking data was significantly lower in those enrolled 
with the same practice when reviewed (20% vs. 76%) 
compared with casual or transferred patients (Table 3).

Of the 212 participants from the participating PCPs, 
nearly half (93 participants, 44%) remained currently 
enrolled with that PCP. Of the 56% no longer enrolled 
in that PCP, 41% may have changed PCP, 13% were 
deceased, and 2% did not appear in the PCP data search 
(Table 3).

Smoking status had been changed since the initial 
extract in Stage 1 for 40 of the 93 participants (43%) still 
enrolled (Table 3). Smoking status of two of the 93 par-
ticipants was missing in the Stage 2 PCP data. With these 
changes, the Stage 2 PCP smoking data had become con-
cordant with AAA data in 37 participants, in addition to 
the 1415 participants who were concordant in the Stage 1 
PCP data (Supplementary Table 2).

Table 2  Concordance of Stage 1 PCP smoking status (recorded around the time of AAA screening) and AAA smoking status (collected at AAA screening)
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Of the people who were ex-smokers at the time of 
AAA screening and were classified as never smoker in 
the Stage 2 PCP data (n = 27; Supplementary Table 2), 
the average duration of smoking cessation was 29 years 
(range 0.04-50 years) (Fig.  1). Over half (56%) had quit 
smoking over 25 years ago; however, 15% had quit within 
the last 15 years (Fig. 1). One person (4%) had quit within 

the last 5 years, and two people (7%) had quit within the 
last 10 years.

Among smokers (n = 10; Supplementary Table 2), 50% 
had smoking quantity documented but few data were 
recorded on years of smoking (Table 4). For ex-smokers 
(n = 42; Supplementary Table 2), over half (57%) had quit 
date documented but few data were recorded on quantity 
or years of smoking (Table 4).

Table 3  Review of PCP longitudinal smoking data for the cohort of people with discordant smoking status who were audited
Stage 1 PCP smoking status
Ex-smoker
N (%)

Never smoker
N (%)

Missing
N (%)

Total
N (%)

Total Stage 1 PCP smoking status 70 118 125 313
Total participants from the 8 practices who were unable to take part or did not 
respond

25 61 15 101

Age
< 60 years 1 (4) 3 (4) 1 (7) 5 (5)
60–69 years 18 (72) 42 (69) 13 (87) 73 (72)
70–79 years 6 (24) 16 (26) 1 (7) 23 (23)

Gender
Male 23 (92) 57 (93) 14 (93) 94 (93)
Female 2 (8) 4 (7) 1 (7) 7 (7)

Ethnicity
Māori 8 (32) 11 (18) 4 (27) 23 (23)
Pacific 17 (68) 50 (82) 11 (73) 78 (77)

Total participants at the 29 practices who agreed to review 45 57 110 212
Age

< 60 years 4 (9) 1 (2) - 5 (2)
60–69 years 36 (80) 37 (65) 79 (72) 152 (72)
70–79 years 5 (11) 19 (33) 31 (28) 55 (26)

Gender
Male 27 (60) 42 (74) 68 (62) 137 (65)
Female 18 (40) 15 (26) 42 (38) 73 (35)

Ethnicity
Māori 37 (82) 45 (79) 110 (100) 192 (91)
Pacific 8 (18) 12 (21) 0 (0) 20 (9)

Enrolment status with PCP
Enrolled with same 
PCP

31 (69) 43 (75) 19 (17) 93 (44)

Casual, transferred 
or not enrolled 
with that PCP

11 (24) 10 (18) 66 (60) 87 (41)

Deceased 3 (7) 3 (5) 21 (19) 27 (13)
Not showing up in 
search

0 (0) 1 (2) 4 (4) 5 (2)

Total participants currently enrolled 31 43 19 93
Stage 2 PCP smoking status

Current smoker 5 (16) 1 (2) 4 (21) 10 (11)
Ex-smoker 23 (74) 13 (30) 6 (32) 42 (45)
Never smoker 2 (6) 29 (67) 8 (42) 39 (42)
Missing 1 (3) 0 (0) 1 (5) 2 (2)

Concordance (remained unchanged) of 
Stage 1 and Stage 2 PCP smoking data (%)

74 67 5 57

Concordance of AAA smoking data and 
Stage 2 PCP smoking data (%)

16 33 95 40
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Smoking information was found recorded in vari-
ous locations in the PMS including the enrolment form, 
social history, notes, diagnosis, screening, and external 

dashboards. As a result of field observations and infor-
mal conversations with PCP staff, a number of enablers 
and barriers to collecting high quality smoking data 
were identified (Fig. 2), including patient aspects such as 
non-disclosure and under-reporting; staff aspects such 
as heavy workload and staff being a smoker; and system 
aspects such as targets and incentives.

Discussion
We reviewed the smoking data for a population eligible 
for the AAA screening research, including 1716 eligible 
people, predominantly contributed by participants who 
were 60–69 years old, male and Māori. We analysed the 
accuracy of smoking data recorded at primary care prac-
tices (PCPs) compared to the AAA screening research 

Table 4  Completeness of recording of smoking information for 
those enrolled with the primary care practice
Smokers, total 10

Quantity documented 5 (50%)
Years smoking documented 2 (20%)
Quantity + years smoking documented 1 (10%)

Ex-smokers, total 42
Quantity documented 7 (17%)
Years smoking documented 5 (12%)
Quit date documented 24 (57%)
Quantity, years smoking and quit date documented 4 (10%)

Fig. 2  Enablers and barriers for collecting high quality smoking data in PCP

 

Fig. 1  AAA data on duration of smoking cessation among ex-smokers who were classified as never smoker in Stage 2 PCP smoking data (n = 27)
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programme data before and after the screening session. 
On the Stage 1 PCP data extract, the smoking status in 
PCP and AAA screening data showed substantial agree-
ment (82%; weighted kappa 0.76) [36] although AAA 
screening data systematically identified more smokers 
and ex-smokers than PCP data. The relative accuracy of 
PCP smoking data is comparable to international studies: 
a US study showed 85% concordance between tumour 
registry smoking records and electronic health records 
[37], an Australian study observed 82% agreement 
between medical records and self-reported smoking data 
[38], and a UK study reported 75.3% agreement between 
self-reported smoking status with primary care records 
[39].

On review of longitudinal PCP smoking records after 
the AAA screening session for 93 participants who were 
still enrolled in the PCP, smoking status of 43% of par-
ticipants had been changed. The improvement in the 
accuracy of smoking data over the period of the audit was 
largely driven by missing data having been updated – an 
improvement in the completeness of the smoking data. 
However, 56 (60%) of 93 participants remained discor-
dant with the AAA data; if the AAA data is assumed to 
be accurate then patients misclassified as never smok-
ers were at risk of missing out on potentially life-saving 
AAA screening. Having fewer missing smoking status 
in the Stage 2 PCP data and the improved concordance 
with smoking status at AAA screening show that record-
ing of PCP smoking data had improved over time. It is 
likely that the Ministry of Health and primary care per-
formance target focus on up-to-date recording of smok-
ing status for offer of cessation reduced the missing data 
over the time period between the AAA screening and the 
Stage 2 audit.

Detailed smoking information, such as quantity and 
duration of smoking, as well as quit date for ex-smokers, 
was largely incomplete in the PCP records. Complete and 
accurate detailed information is important in identify-
ing individuals’ disease risk, particularly for programmes 
such as lung cancer screening – however collection of 
these additional data has not been a focus of primary care 
smoking guidelines or initiatives. Research has estab-
lished that the associations of smoking with lung cancer, 
CVD, COPD and AAA are dose-dependent rather than 
binary [10, 40–43]. For example, a smoker of 35 years has 
8 times the risk of AAA than a smoker of 10 years dura-
tion [41]. Risk assessment tools, such as the PLCOm2012 
model for lung cancer, require information on duration of 
smoking, number of cigarettes smoked per day and time 
since cessation [8]. Only 10% of smokers and ex-smokers 
had complete smoking information documented in their 
PCP records.

The date of smoking cessation is an important factor 
for determining the disease risk of an ex-smoker as risk 

does not return to baseline immediately after quitting. 
The risk of developing a AAA returns to that of a never 
smoker after 25 years of smoking cessation [10], while the 
risk of developing lung cancer remains twice as high as 
that of a never smoker after 25 years [44] and returns to 
baseline after 40 years of smoking cessation [45]. Simi-
larly, the risk of cardiovascular mortality remains after 20 
years of smoking cessation [40]. In our review, among the 
27 ex-smokers in AAA screening data who were misclas-
sified as never smoker in the Stage 2 PCP data, almost 
half had quit smoking less than 25 years ago and four had 
quit less than 15 years ago. The latter group would miss 
the opportunity of being screened for lung cancer (if they 
were otherwise eligible) as they would not be considered 
a smoker [8, 46]. It is likely to misclassify ex-smokers as 
non-smokers or have missing smoking status when the 
person quit smoking at an early age or a long time ago 
[47]. International studies have predicted that 30–54% of 
eligible individuals could miss lung cancer screening if 
electronic health records alone were used to determine 
their eligibility [48, 49]. Identifying those with misclas-
sified never-smoker or missing smoking status is crucial 
for invitation to lung cancer screening with equitable 
benefit [39].

Smoking status can be dynamic and recording accu-
rate and complete smoking data in PMS may be chal-
lenging for a variety of reasons [50]. The PCP staff 
identified several barriers to collecting quality smoking 
information. These included staff shortage, increased 
workloads, competing priorities on other health targets, 
lack of standardised locations for recording or display-
ing data in the PMS or patient dashboard, variation in 
the ability or expectation of recording detailed smok-
ing information in different PCPs, intermittent patient 
visits to the PCP, patient movement between PCPs, and 
lack of staff training on how to record smoking infor-
mation. Additionally, the PCP staff reported patient 
discomfort when asked about their smoking status, and 
commented on perceptions of stigma, leading some staff 
members to avoid asking about smoking history to main-
tain patient trust. Similar barriers have been reported in 
other studies [51, 52]. The smoking cessation literature 
comments on ‘patient non-disclosure’, when smoking is 
regarded as socially-undesirable, which results in self-
reported smoking prevalence underestimated by up to 
47% [53–57]. Staff members who smoke are less likely 
to ask smoking history, and smoking prevalence among 
healthcare staff ranges from 2 to 18% [58, 59]. Another 
barrier to accuracy was the use of “non-smoker”, instead 
of “never smoker”, as non-smoker may be confused with 
ex-smoker.

Mitigating these barriers may enable quality improve-
ment in recording of smoking data. Additionally, PCP 
staff members found prompts, alerts, and reminders 
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useful to complete smoking information, as reported 
in other studies [60]. Making the collection of smoking 
information mandatory, with clear designated fields for 
data entry, may also enhance recording. Studies have 
shown that patients enjoy reviewing and updating their 
own health information on patient facing online sys-
tems [61–63]. These could allow patients to update their 
own smoking status, although such data would need to 
be interpreted with caution given the known under-
ascertainment of smokers. A US study found that 54.5% 
of patients had implausible changes in their smoking 
status, such as current smoker to never smoker [64]. A 
recent large UK study found that individuals with missing 
smoking data in PCP were more likely to have a history 
of smoking [65]. Programmes that include PCP based 
eligibility criteria should consider ways to inform those 
recorded as non-smokers or those with missing records 
about the programme, and invite them to contact the 
programme via low cost mechanisms such as text mes-
saging, electronic portal notification, or letters; notifying 
potentially eligible patients of the programme and smok-
ing eligibility criteria, and that if they believe their data 
is incorrectly recorded or that they may be eligible (e.g. 
for lung cancer screening or AAA screening) [65, 66]. 
Studies have observed the unreliability of self-reported 
smoking status and looked at ways to tackle the underes-
timation of true smoking using objective measurements 
of smoking exposure, such as measurements of blood or 
urinary biomarkers [23, 67–71].

This project had some limitations. We used AAA 
smoking records as the standard dataset for compari-
son; however, it is possible that AAA smoking status 
may also be misclassified; it is possible that participants 
may have modified their smoking status if they believed 
it was relevant to further assessments following screen-
ing. In the Stage 1 PCP smoking data, the timing of the 
PCP data extract and the AAA session was variable due 
to site-specific extraction issues and scheduling of the 
AAA screening session. At Stage 2, we could not include 
one-third of participants from the eight non-participat-
ing PCPs, which had a high proportion of Pacific Peoples. 
The audit was conducted in the COVID-19 pandemic, 
where Pacific PCPs were heavily involved in COVID-19 
community vaccination efforts and this likely contributed 
to their non-participation in the audit. Only one team 
member reviewed the longitudinal smoking records, 
which may result in missing some smoking records 
despite best efforts. Given the sample was relatively small 
and limited to Māori and Pacific Peoples, and recording 
of smoking data may vary substantially between prac-
tices [39], the results may have limited application to the 
general population. We reported enablers and barriers to 
collecting quality smoking information based on informal 

discussions with PCP staff rather than the systematically 
collected data.

Conclusion
The smoking data at PCPs had 82% concordance 
(adjusted kappa 0.76) with that recorded in the Māori 
and Pacific AAA screening research programme, how-
ever PCP data identified fewer current and ex-smokers, 
and had more missing data. The audit of longitudinal 
smoking status, including current recorded status, for 
the subgroups of discordant (potentially misclassified 
current and ex-smokers) and missing data demonstrated 
improved concordance in Stage 2, suggested PCP smok-
ing data quality had improved over time. Misclassified 
patients may miss invitation to smoking risk-related pro-
grammes that are based on current/ex-smoker eligibil-
ity. The New Zealand Ministry of Health should consider 
specific advice on the need for further PCP data quality 
improvement to ensure eligible individuals have their 
smoking-related disease risk accurately identified, and 
are able to benefit from screening and intervention pro-
grammes. Programmes based on smoking status should 
also consider additional mechanisms to notify potential 
participants given the level of misclassification identified 
in this project and in comparable health systems.
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