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ABSTRACT
Objectives  To measure primary medication non-
adherence (failure to fill prescription medicines) in 
patients discharged from the emergency department (ED), 
and to determine whether sociodemographic factors, 
smoking status and access to a general practitioner 
affect prescription filling. Little is known about primary 
medication non-adherence in EDs, and less so in New 
Zealand (NZ). Identifying reasons for non-adherence will 
enable development of strategies to improve adherence 
and reduce morbimortality.
Design and setting  An observational study based on 
patient data from the ED of a large public hospital in South 
Auckland, NZ.
Participants  Data were collected from 1600 patients 
discharged between 28 April–6 May and 28 July–9 August 
2014. Data were included if patients were residents within 
the Auckland Regional Public Health Service boundaries, 
admitted to ED and discharged with a prescription. Data 
were excluded if patients were admitted to another ward, 
transferred to another hospital or left the ED without 
seeing a doctor.
Results  992 patients were included in the study, the 
majority were under 10 years (32.6%), of Pacific Island 
descent (42.8%), NZ-born (67.7%) and living in the most 
socioeconomically deprived areas (78.1%). Almost 50% 
of patients failed to fill all prescription medications. 
Simple linear regression analysis indicated that non-
adherence was significant for those 10–24 years (n=236; 
adherence=47.2%; p<0.05), of NZ Māori ethnicity (n=175; 
51.3%; p=0.01), unemployed (n=77; 46.8%; p<0.01), 
homemakers (n=66; 45.7%; p<0.01), students (n=228; 
55.6%; p<0.05) and cigarette smokers (n=139; 50.3%; 
p<0.01). Following multivariable analysis, the strongest 
predictors for non-adherence were those aged between 
10 and 17 years (n=116; p<0.01), the unemployed (n=77; 
p=0.01) and homemakers (n=66; p=0.01).
Conclusions  Age and occupation were the greater 
predictors of non-adherence; however, no other 
significant differences were found. Since this study, 
changes to prescription co-payments have been made. 
Further research is warranted to assess whether this 
change has more recently affected the rates of non-
adherence.

INTRODUCTION
Filling prescription medicines is an integral 
and critical first step in establishing patient 
adherence to a medicine regimen.1 Primary 
medication non-adherence, which is defined 
as the failure of a patient to fill a prescrip-
tion when new medications are prescribed,2 3 
results in poorer patient health outcomes and 
places a greater financial strain on the health-
care system.2 4

According to the 2016 US National Hospital 
Ambulatory Medical Care Survey, 80% of 
patients were discharged from an emergency 
department (ED) with a prescription.5 How 
many ED prescriptions are filled remains 
largely unknown as patient follow-up is often 
limited due to transient presentation, provi-
sion of incorrect contact details and patient 
self-reported levels of prescription filling/
adherence are often overstated.6 Studies 
which have investigated ED medication non-
adherence suggest that around 12%–22% 

Strengths and limitations of this study

►► Data collected were ethnically representative of the 
patients who presented to Counties Manukau Health 
Emergency Department in 2014.

►► Emergency department patient admission records 
were not always accurate or complete, and person-
al information was mainly obtained through patient 
self-reporting.

►► Data were collected from a single centre, and the 
study was retrospective, which could have caused 
recall bias.

►► Pharmacy dispensing software was only able to 
determine whether the pharmacy entered the pre-
scription in their database (ie, dispensed), but not 
whether a patient picked up from the pharmacy or 
actually took the medicines, hence not indicative of 
adherence overall.

►► Due to a small sample size (n=992) certain data 
were not able to be explored fully for statistical 
significance.
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of adult prescriptions7–10 and 23%–66% of children’s 
prescriptions will not be filled post-discharge.11

Predicting which factors are responsible for poor 
medication adherence is an essential step in guiding and 
developing adherence support interventions. Previous 
studies have shown that low socioeconomic status and/
or lower levels of income can influence a patient’s 
approach to healthcare9 12 13 and primary medicine non-
adherence from the ED is known to be comparatively 
higher in patients with financial constraints.12–15 In New 
Zealand (NZ), the increase in prescription co-payment 
charge in 2013 from NZ$3 to $5 was shown to affect 
mostly people living in the lower socioeconomic, more 
deprived areas, where a large proportion of patients 
are unable to afford their prescription medicines.16 
For these people, the co-payment increase resulted in 
patients delaying or avoiding filling their prescription, 
and/or selecting to fill only certain medicines.16 Patients 
may perceive certain medicines to be more essential 
than others, or they may lack awareness of the impor-
tance of the prescribed medicine, may already having 
a supply at home or are unwilling to pay for a medicine 
used short term.7 17

Age, gender, ethnicity and disease-related issues can 
also influence prescription filling behaviour,18–20 but 
correlation of these factors to medication adherence is 
often inconsistently reported in the literature.11 15

In NZ, there is little known about primary medication 
non-adherence in the ED setting. The unique cultural 
mix and ethnic diversity in NZ warrants its own study, 
because variations in health beliefs inevitably lead to vari-
able approaches in healthcare.21 Also, by being able to 
identify and measure the impact of demographic, socio-
economic and disease-related factors on primary medica-
tion non-adherence, this could allow for improved and 
targeted interventions to reduce both human and finan-
cial costs on the overall health budget of NZ. Different 
ethnic and cultural groups in NZ are known to have 
different approaches to health, which partially explains 
why some population subgroups may be more likely to 
use the ED as their first point of contact with a health-
care professional.21 22 NZ Māori and Pacific Peoples have 
previously been shown to display reduced adherence 
compared with other ethnic groups, and were more likely 
to postpone obtaining a prescription medicine.23 This is 
concerning given the higher healthcare needs of these 
indigenous groups and the greater barriers to accessing 
healthcare services compared with the majority popula-
tion of NZ Europeans.21 23

The aim of this study was to measure primary medica-
tion non-adherence in patients discharged from Counties 
Manukau Health Emergency Department (CMH-ED) by 
recording whether patients collected their prescriptions 
post-ED discharge, and to determine if any relationships 
exist between non-adherence and factors such as the type 
and number of medicines prescribed, patient sociodemo-
graphics, smoking status and access to a regular general 
practitioner (GP).

METHOD
The study was conducted in accordance with the Strength-
ening the Reporting of Observational Studies in Epidemi-
ology cross-sectional reporting guidelines.24

Study design and setting
The study was a retrospective, descriptive cohort study 
conducted in patients discharged from CMH-ED, Auck-
land, NZ.

CMH-ED is located in South Auckland—a diverse and 
economically deprived area of Auckland. The hospital 
has one of the busiest emergency departments in Austral-
asia. In 2014, 106 995 ethnically diverse people presented 
to CMH-ED; of these 33% were Pacific Peoples, 32% NZ 
European, 20% NZ Māori and 13% Asian.25

Selection of participants
Data were collected from the first 1000 patients that were 
discharged from CMH-ED between 28 April and 6 May 
(autumn), and a further 600 patients between 28 July and 
9 August (winter), 2014. The gap between May and July 
was purposeful to enable comparison between seasons.

Patient data were eligible for inclusion if they were resi-
dents within the Auckland Regional Public Health Service 
boundaries, admitted to CMH-ED and discharged with 
a prescription for one or more medicines. Any patients 
presenting to ED who were subsequently admitted 
to another ward, transferred to another hospital, left 
CMH-ED without seeing a doctor or were discharged 
without a prescription, were excluded from the study.

Data collection
Undergraduate research assistants, who receive formal 
research training as part of their degree, identified 
eligible patients through CONCERTO (a programme 
that coordinates all patient data across the whole of the 
Auckland region in a central electronic platform) by 
limiting the search to ‘ED specialty’ and selecting the 
designated start date of the study. The patients were allo-
cated a unique identifying code (UIC) to maintain confi-
dentiality, which was linked back to their National Health 
Index (NHI) number for audit purposes. Patients who 
presented to the ED more than once during the study 
period were allocated the same UIC and only their first 
discharge was analysed.

A paper-based data collection tool was developed to 
facilitate documentation, and was piloted for efficiency 
using 50 patient records. Non-modifiable factors of the 
patient including age, gender, country of birth, residen-
tial suburb, ethnicity, language spoken and details of their 
regular primary physician (if available) were obtained 
from electronic hospital records in CONCERTO. 
Presenting indication, discharge date and time, smoking 
status, medicines provided on discharge and other 
comorbidities were obtained from available electronic 
and paper discharge summaries.

Information on whether patients filled their ED 
prescriptions from a community pharmacy was accessed 
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via TestSafe found within the CONCERTO platform. 
TestSafe records all medicines (including generic and 
proprietary drug name, strength, quantity) prescribed to 
patients via their NHI, and information entered includes 
patient’s name, address, gender and age; the prescriber’s 
name; the date the item was supplied; how many medi-
cines were dispensed at each dispensing and the contact 
details of the dispensing community pharmacy. For this 
study, Testsafe was used to provide data on whether all 
medicines on the prescription were entered into the 
system that is, dispensed by the pharmacy. Where pharma-
cists made generic substitutions to prescribed medicines, 
the item was still considered to be dispensed, and these 
were recorded accurately as generics on the database.

All New Zealanders are covered by a national public 
health system, which largely covers pharmaceuticals. For 
non-funded medications, the patient is required to pay 
full price for the medicine; however, those fully funded 
under the Preferred Medicines List (PML) attract a 
co-payment of $5 per prescription item. At the time of 
this study, a $5 co-payment applied to all PML medicines 
for all age groups except children under 6 years (who also 
received free doctor visits and any after-hours services); 
unemployed and other beneficiaries paid $2 per prescrip-
tion item. Once 20 items per nuclear family or individuals 
living alone has been reached, all prescription items are 
exempt from the co-payment fee for the remainder of the 
calendar year. About 30%–35% of New Zealanders have 
private health insurance and according to their chosen 
plan, prescription fees may be able to be reimbursed.

Data validation
Using the MS Excel randomisation function (=RANDBE-
TWEEN), 20% of the total patient data set was randomly 
selected and manually cross-checked by two undergrad-
uate researchers to ensure that the handwritten informa-
tion on the paper tool matched the electronic patient 
record.

To ensure triangulation of the data, a randomised 
sample of 50 patients was selected by the same randomi-
sation method. Approximately 1 year following presenta-
tion to the ED, a member of the research team telephoned 
the selected patients and using a pre-scripted telephone 
checklist, asked if they recalled whether they had picked 
up their medicine from a pharmacy following discharge. 
Patients were not asked to provide detail on which medi-
cations had been filled or not filled.

Data entry and management
Data were entered into an MS Excel spreadsheet and vari-
ables were coded for subsequent analysis. Ethnicity data 
were grouped into categories based on population data 
from Statistics New Zealand. The age structure was largely 
categorised according to Ministry of Health guidelines; 
however, those under 25 years were further divided into 
three categories as follows: under 10 years; 10–17 years 
(school and teen working-aged) and 18–24 years (univer-
sity students and younger working-aged population). 

Suburb deprivation was coded using the 2013 NZ Indexes 
of Deprivation (NZDep2013).26 Occupation was catego-
rised according to information available in the hospital 
notes. In many cases this was listed as ‘other’, and although 
these patients were adults between the ages of 18 and 
65, and of employable age, due to uncertainty around 
their employment status, it was decided to group them 
as a separate class; patients under the age of 5 years were 
classed as infants/children (data for the occupation of 
infant’s parents/guardians were not available); students 
included children of school-going age (5–17 years) plus 
any others who were listed as a tertiary education student 
or likewise.

Patients were considered non-adherent if they did not 
fill all items on their prescription.

Statistical analysis
To evaluate adherence, Poisson regressions on the number 
of filled medicines were conducted with a generalised 
linear model with the log of the total prescribed medi-
cines as the offset. This results in estimates for percentage 
filled. Simple linear regression analysis was compared 
with multivariable analysis. All possible one-way and two-
way interaction terms of all available variables were evalu-
ated to find the best fitting model. A stepwise procedure 
(repeated adding and dropping model terms) was used to 
find the multivariable model with the minimum value of 
the Akaike Information Criterion (AIC). The model with 
the minimum AIC value was considered the best fitting 
multivariable model.27 The evaluated independent (cate-
gorical) variables were age category, ethnicity, gender, 
country of birth, continent of birth, District Health 
Board (DHB), suburb deprivation, language, occupa-
tion, regular GP, smoking, discharge date, discharge 
day and discharge time. There were no missing data in 
the response variables (number of filled medicines and 
total number prescribed). An extra level ‘unknown’ was 
constructed for the missing values in the explanatory 
categorical variables. All analysis was conducted using the 
glm function of the core stats package of R (V.3.3.1, 64 
bit).28 Priory pairwise comparisons were made to group 
the levels within the categorical variates using the cova-
riance matrix derived from the fitted model. No param-
eter for each level within a group (denoted with a single 
letter) is significant from each other, alpha is 0.05.

Patient and public involvement
This research was done without patient involvement in the 
design, outcomes or interpretation of the study. Patients 
were not invited to contribute to the writing, editing or 
dissemination of findings.

RESULTS
Data were collected from 1600 patients presenting to 
CMH-ED. Of these 608 patients were excluded. Reasons 
for exclusion are presented in table 1.
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The demographic data, smoking status and enrolment 
with a regular GP practice of eligible patients (n=992) 
in the study are presented in table 2. The patient cohort 
was predominantly between the ages of 0 and 24 years 
(n=559; 56.4%), NZ-born (n=660; 70.1%) and of Pacific 
Island descent (n=425; 42.8%). Gender representation 
was evenly proportioned with 50.1% (n=497) being 
women. Most patients were living in the Manukau region 
(n=797; 80.3%), and in the most socioeconomically 
deprived suburbs (NZdep9&10) (n=775; 78.1%). A size-
able proportion of patients were listed as ‘other’ (n=171; 
17.2%) under ‘occupation’ in the clinical notes.

The majority of patients (n=893; 90%) were prescribed 
between one and three medicines as seen in table 3.

From the study population, 480 (48.4%) patients did 
not fill at least one medication item on their prescription. 
Although men showed slightly higher adherence across 
all medicine classes compared with women, this was not 
significant. Age was a strong predictor of adherence 
with significantly poorer adherence seen in those aged 
10–17 years compared with those under 10 years (43.4% 
vs 66.7%, p<0.01) and over 25 years (p<0.01). Ethnicity 
data indicated significantly poorer adherence in NZ 
Māori compared with Middle Eastern, Latin American 
and African (51.3% vs 83.3%, p=0.046), NZ Europeans 
(51.3% vs 64.1%, p=0.014) and Pacific Peoples (51.3% vs 
60.3%, p=0.014).

From the available data, patients who were born 
outside of NZ (n=270; 27.2%), of which 163 (60.3%) were 
born in the Pacific Islands, showed significantly greater 
adherence compared with those born in NZ (65.1% vs 
57.6%, p<0.05). And when comparing by continent of 
birth, patients born inside Oceania were found to be 
significantly less adherent than those born in Asia (58.4% 
vs 71.7%, p<0.05). The ability to speak English did not 
appear to affect adherence. Socioeconomic deprivation 
did not appear to have any effect on adherence rates, 
nor did the geographical area in which patients resided. 
Very few patients were reported as not having a regular 
GP, which did not appear to influence adherence rates 
overall. Current smokers showed significantly poorer 
adherence to non-smokers (43.5% vs 58.6%, p<0.01).

Homemakers and the unemployed were significantly 
less likely to be adherent compared with the infants/chil-
dren (45.7% and 46.8% vs 66.5%, p<0.01) and retired 

patients (66%, p<0.05) whereas students were signifi-
cantly less adherent than infants/children (55.6% vs 
66.5%, p=0.03). A breakdown of the occupation status in 
each age category is shown in table 4. It is important to 
note that for infants/children and students, the occupa-
tion status of their parents/guardians was not provided in 
the clinical files.

After fitting the age category and occupation into the 
multivariable statistical model, the strongest predictors of 
primary medication non-adherence were patients aged 
10–17 years, and those who were classified as unemployed 
or homemakers (table 5).

Discharge times and medicines
Compared with the other days of the week, approximately 
double the number of patients presented to the ED on 
Monday (n=238; 24%), and the most common discharge 
time was between 16:00 and 04:00 (n=582; 58.7%) with a 
prescription. Bivariate analysis looking at discharge day 
and time did not yield any significant results or interac-
tions (online supplementary table 1, online supplemen-
tary figure 1).

Data validation
From the 50 patients who were contacted, only 15 patients 
were able to be reached via telephone and agreed to talk 
to researchers (30% response rate). Of these, two (13%) 
reported that they did fill all items on their prescription, 
which conflicted with TestSafe dispensing records.

DISCUSSION
Principle findings
This study found that 48.4% of patients did not fill at 
least one medication prescribed following discharge from 
the ED. Simple linear regression analysis indicated that 
patients 10–24 years of age, of NZ Māori ethnicity, born in 
NZ, were homemakers or unemployed and were cigarette 
smokers, exhibited poorer primary medication adher-
ence compared with other groups in the study. When 
accounting for age and occupational status in multivari-
able analysis, the patients in the 10–17 year group were 
significantly less likely to fill their prescription (p=0.002) 
as were those who listed as unemployed or homemakers 
(p=0.01).

Comparison with existing literature
Overall primary non-adherence in our study is higher 
than that of previously reported US studies, which cite 
non-adherence rates of 7%–35%.29 As there is a paucity of 
research available on primary medication non-adherence 
in NZ EDs, we were unable to compare this result with 
other hospitals across NZ where it is likely that there 
are fewer patients with complex health needs and/or 
differing health beliefs.

At the time of this study, CMDHB-ED experienced the 
second highest rate of ED admissions from all hospitals 
in NZ, with over 100 000 events reported.30 According to 

Table 1  Reasons for patient data exclusion

Reason for exclusion Number

Discharged without a prescription from CMH-ED 470

Left the ED without seeing a doctor 70

Non-Auckland resident 32

Admitted to a ward at CMH 19

Transferred to another healthcare facility 12

Incomplete data 5

CMH-ED, Counties Manukau Health Emergency Department.

https://dx.doi.org/10.1136/bmjopen-2019-035775
https://dx.doi.org/10.1136/bmjopen-2019-035775
https://dx.doi.org/10.1136/bmjopen-2019-035775
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Table 2  Patient characteristics and simple linear regression analysis (n=992)

Percentage filled

Variable n (%) RR Lower 95% Upper 95% P value % Lower 95% Upper 95% Group

Gender

 � Male 495 (49.9) 1.00 61.8 57.3 66.6 a

 � Female 497 (50.1) 0.94 0.84 1.05 0.2622 58.1 53.7 62.8 a

Age

 � >64 59 (5.9) 1.00 69.4 55.5 86.8 a

 � <10 323 (32.6) 0.96 0.75 1.23 0.7502 66.7 60.3 73.7 a

 � 45–64 159 (16) 0.95 0.74 1.23 0.7018 66 58.7 74.3 a

 � 25–44 215 (21.7) 0.84 0.66 1.08 0.1746 58.4 52.3 65.2 a b

 � 18–24 120 (12.1) 0.74 0.56 0.97 0.0282 51 43.5 59.8 b c

 � 10–17 116 (11.7) 0.63 0.47 0.84 0.0018 43.4 35.8 52.5 c

Ethnicity

 � MELAA 17 (1.7) 1.00 83.3 58.2 119.2 a

 � NZ European 213 (21.5) 0.77 0.53 1.12 0.1703 64.1 57.2 71.8 a

 � Pacific peoples 425 (42.8) 0.72 0.5 1.05 0.0849 60.3 55.5 65.6 a

 � Unknown 5 (0.5) 0.74 0.34 1.61 0.4461 61.5 30.7 123.2 a b

 � Asian 157(15.8) 0.73 0.5 1.07 0.1097 61 53.4 69.7 a b

 � Māori 175 (17.6) 0.62 0.42 0.9 0.013 51.3 44.9 58.8 b c

Country of birth

 � Outside NZ 270 (27.2) 1.00 65.1 59.2 71.6 a

 � Unknown 50 (5) 0.9 0.7 1.15 0.3917 58.3 46.1 73.8 a b

 � NZ 672 (67.7) 0.88 0.89 0.99 0.0406 57.6 53.8 61.8 b

Continent of birth

 � Asia 77 (7.8) 1.00 71.7 60.1 85.5 a

 � America 7 (0.7) 1.01 0.57 1.78 0.9792 72.2 41.9 124.5 a b

 � Europe 19 (1.9) 1.00 0.67 1.48 0.9864 71.4 49.9 102.2 a b

 � Africa 9 (0.9) 1.00 0.58 1.7 0.9899 71.4 43 118.6 a b

 � Unknown 50 (5) 0.81 0.61 1.09 0.1683 58.3 46.1 73.8 a b

 � Oceania 830 (83.7) 0.81 0.68 0.98 0.0309 58.4 55 62 b c

Language

 � Non-English 61 (6.2) 1.00 64.1 51.1 80.4 a

 � English 877 (88.4) 0.93 0.74 1.18 0.5564 59.8 56.4 63.3 a

 � Unknown 54 (5.4) 0.91 0.65 1.28 0.5935 58.5 45.6 75 a

Suburb deprivation*

 � 5 18 (1.8) 1.00 77.5 54.5 110.2 a

 � 3 16 (1.6) 0.89 0.51 1.53 0.6674 68.7 45.2 104.5 a

 � 6 43 (4.3) 0.87 0.57 1.33 0.5161 67.3 53.1 85.4 a

 � 7 35 (3.5) 0.87 0.55 1.35 0.5271 67.1 51 88.3 a

 � 4 44 (4.4) 0.86 0.57 0.32 0.5003 67 52.9 84.8 a

 � 1 9 (0.9) 0.86 0.46 1.62 0.6401 66.7 39.5 112.6 a

 � 10 405 (40.8) 0.78 0.54 1.12 0.1758 60.4 55.5 65.7 a

 � 8 25 (2.5) 0.76 0.46 1.25 0.2816 58.8 41.1 84.2 a

 � 9 370 (37.3) 0.73 0.51 1.05 0.0906 56.6 51.7 62 a

 � 2 23 (2.3) 0.6 0.35 1.04 0.0705 46.8 30.8 71.1 a

 � Unknown 4 (0.4) 0.59 0.23 1.51 0.2682 45.5 18.9 109.3 a

Continued
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this report, men consistently exhibited higher rates of ED 
use to women.30 While the female sex is reported to be a 
predictor of low adherence, findings are often inconsis-
tently reported in the literature.29 31 32 In our study, men 
and women presented in similar numbers, and women 
were shown to be more non-adherent than men; however, 
this was not significant.

Children under the age of 15 years form the largest 
proportion of ED presenters, with children under 5 years 
exhibiting the greatest rates of ED utilisation.30 The largest 
group of patients in our study were under 10 years of age, 
and the most significant predictor of non-adherence 
were children/teenagers in the 10–17 year-old age group. 
Literature is conflicting, with some reports suggesting no 
difference in adherence between various paediatric age 
groups,33 while other studies show that prescriptions not 
filled following paediatric discharge are more common 

among older children, boys and lower income families or 
those without public health insurance.34 35 At the time of 
this study, the co-payment charge for prescription items 
was NZ$5 per item (a $2 increase from 2013), and this 
was applied to all patients over the age of 6 years, regard-
less of income status.16 This may account for the finding 
that infants and children under the age of 5 in our study 
had higher adherence rates than older children. In the 
older age group of 18–24 years, simple linear regression 
analysis showed significantly poorer adherence when 
compared with children under 10 years and those over 
45 years. This has been seen elsewhere.31 This association 
disappeared, however, when controlling for occupation 
in multivariable analysis. This could partially be explained 
by the heterogeneity in occupation of this age group, with 
almost 50% of the patients categorised as student, unem-
ployed or homemaker. Alone, these factors did not predict 
non-adherence but when controlling for age, those who 
were unemployed or classed as homemakers were found 
to be significantly less likely to fill their prescriptions. This 
is most likely attributed, at least in part, to prescription 
costs. Younger patients are also thought to have lower 
adherence due to less established or continuous relation-
ships with a primary care provider,31 and in an ED setting, 

Percentage filled

Variable n (%) RR Lower 95% Upper 95% P value % Lower 95% Upper 95% Group

Auckland district

 � Other/unknown 16 (1.6) 1.00 75.6 53.2 107.6 a

 � Waitakere City 6 (0.6) 0.88 0.41 1.92 0.7509 66.7 33.3 133.4 a

 � Manukau 797 (80.3) 0.79 0.55 1.13 0.1924 59.6 56.1 63.4 a

 � Auckland City 173 (17.4) 0.79 0.54 1.14 0.2098 59.5 52.3 67.7 a

Occupation

 � Other 171 (17.2) 1.00 67.6 60.4 75.6 a

 � Infant/child 236 (23.8) 0.98 0.84 1.16 0.8507 66.5 59.1 74.9 a

 � Retired 51 (5.1) 0.98 0.75 1.28 0.8637 66 51.6 84.3 a b

 � Unknown 20 (2) 1.01 0.7 1.45 0.9665 68.1 48.1 96.3 a b c

 � Employed 143 (14.4) 0.87 0.73 1.04 0.1221 58.8 51.4 67.3 a b c

 � Student 228 (23) 0.82 0.7 0.97 0.0205 55.6 49.3 62.7 b c

 � Unemployed 77 (7.8) 0.69 0.55 0.88 0.0024 46.8 38 57.7 c

 � Homemaker 66 (6.7) 0.68 0.52 0.88 0.0034 45.7 36.1 57.9 c

Regular GP

 � Yes 958 (96.6) 1.00 60.3 57.1 63.7 a

 � No 34 (3.4) 0.83 0.6 1.16 0.2688 50 36.1 69.3 a

Smoking

 � No 804 (81.1) 1.00 62.2 58.6 66.1 a

 � Unknown 49 (4.9) 0.91 0.71 1.17 0.4669 56.8 44.7 72.2 a b

 � Yes 139 (14) 0.81 0.69 0.94 0.0075 50.3 43.5 57.1 b c

*Suburb deprivation: 1 represents areas of least deprived; 10 is most deprived.
GP, general practitioner; MELAA, Middle Eastern, Latin American and African; NZ, New Zealand; RR, rate ratio.

Table 2  Continued

Table 3  Number of medications prescribed for patients

Number of medicines prescribed

1 2 3 4 5 6 7 8 12 14

Number of 
patients

290 362 241 71 17 7 1 1 1 1
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healthcare providers are usually unfamiliar with their 
patient’s lifestyle and/or resources.10

Medication cost is commonly cited as a significant 
barrier to medication adherence29 and predominantly 
affects those living in poverty. The rate of ED use 
increases with the level of neighbourhood deprivation; 
in 2014/2015, one in five people who presented at ED 
resided in the most deprived neighbourhoods.30 During 
this same period, Pacific peoples exhibited the highest 
rate of ED use across NZ (19.3 per 100 population), 
followed by Māori (18 per 100 population).30 Evidence 
suggests that NZ Māori and Pacific peoples are more likely 
to be affected by cost due to typically being lower income 
earners, and hence less likely to fill their prescriptions.16 
In our study, although NZ Māori exhibited significantly 
poorer adherence compared with all other ethnicities 
except Asian patients in the simple linear regression anal-
ysis, this disappeared after fitting age class and occupa-
tion. This indicates that in our patient cohort, age and 

occupation are better descriptors of non-adherence, and 
that there is probably a skewed age and occupation distri-
bution among different ethnicities in our study. Other NZ 
studies have suggested that NZ Māori and Pacific Peoples 
are 2.9 and 3.5 times less likely than a NZ European to 
fill a prescription medicine, respectively.23 Lower socio-
economic status, residence in areas of higher deprivation 
and differing approaches to health, have been suggested 
as possible reasons for differing adherence rates.21 23 
Similar trends can be seen in the US, where African Amer-
ican and Hispanics have lower prescription filling rates 
following ED discharge compared with their European 
American counterparts, most often due to poorer socio-
economic and financial reasons.6 Each unfilled prescrip-
tion may result in a missed treatment opportunity and 
when extrapolated to larger populations can exacer-
bate pre-existing health disparities.35 Furthermore, the 
link between smoking and non-adherence found in our 
study aligns with previous work suggesting that smoking 

Table 4  Occupation status of patients classified according to their age category

Age Student* Unemployed Homemaker Retired Other Employed Infant/child† Unknown Total

<10 87 236 323

(10,17) 109 3 2 2 116

(18,24) 25 19 13 33 25 5 120

(25,44) 4 25 34 1 77 64 10 215

(45,64) 3 28 19 2 52 52 3 159

>64 2 48 7 2 59

Total 228 77 66 51 171 143 236 20 992

*Students were patients of school-going age (5–17 years) and others listed as ‘student’ in their file.
†Infants and children were patients under the age of 5 years.

Table 5  Multivariable analysis

Estimated percentage filled

Variable Levels RR Lower 95% Upper 95% P value % Lower 95% Upper 95%

Age in years <10 1.00 54.9 41.8 72.2

(10,17) 0.65 0.50 0.85 0.002 36.0 27.1 47.7

(18,24) 0.91 0.66 1.25 0.546 49.8 41.7 59.4

(25,44) 1.07 0.76 1.52 0.681 59.0 51.0 68.4

(45,64) 1.22 0.86 1.74 0.262 67.1 57.3 78.7

>64 1.43 0.81 2.52 0.218 78.5 51.7 119.4

Occupation Student 1.00 68.3 56.0 83.3

Unemployed 0.66 0.47 0.92 0.014 44.9 35.3 57.0

Homemaker 0.62 0.44 0.89 0.010 47.4 32.6 55.9

Retired 0.69 0.39 1.24 0.215 42.7 30.1 74.7

Other 0.92 0.68 1.23 0.555 62.5 53.1 73.7

Employed 0.79 0.58 1.07 0.131 54.0 44.8 65.1

Infant/child 0.99 0.80 1.24 0.940 67.7 51.3 89.3

Unknown 0.99 0.64 1.52 0.959 67.5 46.8 97.5

RR, rate ratio.
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is a barrier to adherence,11 36 and is influenced by demo-
graphic and socioeconomic factors such as a lower level 
of education and income.11

ED visits often occur at unplanned times and/or when 
pharmacy services are not available, which affects the 
ability for patients to fill their prescriptions immediately.36 
In NZ, one in three ED events occur at the weekend, 
between Friday 17:00 and Monday 08:00.30 With no 24 
hours pharmacies in Auckland, and only three after-
hours pharmacies where patients could fill their prescrip-
tions located within the CMDHB boundaries (none 
of which are open after 21:00), we anticipated higher 
primary medication non-adherence after-hours or on 
Sundays when most pharmacies are closed. This was not 
seen in our study where discharge time and day did not 
appear to affect the level of prescription filling. Neverthe-
less, access to a pharmacy remains a significant barrier to 
filling a prescription for many patients,35 36 and the costs 
of travel may compete with other demands, leading to 
non-adherence with possible worsening of the condition 
and/or readmission. Where an onsite pharmacy has been 
available at an ED, adherence rates were shown to be 
substantially higher,29 justifiably arguing the need for the 
provision of late-night pharmacies in areas where accessi-
bility and cost are barriers for patients.

Strengths and limitations
Student researchers collected data at several time points 
in this study, thus providing a good representation over 
several months in the ED. The data collected were vali-
dated by two researchers by randomly selecting 20% of 
the total sample and was found to have 5% error rate.

As this study was retrospective, patient’s details and 
prescription filling behaviour were collected with fewer 
potential sources of bias. The exclusion criteria of this 
study ruled out any patients with chronic disease(s) in 
order to focus on the study setting that is, focused in simple 
medical issues requiring immediate treatment. This study 
was conducted at a single ED site at CMH which would 
allow specific future interventions to enhance medicine 
adherence to be more easily tested and implemented.

Limitations of this study included a small sample size, 
selection bias, given the study population was obtained 
from consecutive patients during only 1 month of the 
year and recall bias as patients were telephoned a year 
after collecting their prescription items. Also, because 
medication adherence was inferred in this study if a 
prescription was filled, true adherence rates were likely 
to be lower than reported as not every medicine collected 
from the pharmacy is always taken by the patient. The 
TestSafe system only displays the prescriptions that 
have been entered into the dispensary system, but not 
whether the prescription has been collected, or taken 
by the patient. Furthermore, 2 of 15 patients reported 
conflicting dispensing records with TestSafe, giving a 
suggested error rate of 13%. These differences, however, 
could be based on inaccurate recall or biased by social 
desirability. Moreover, ED patient admission records 

were not always accurate or complete, as they are often 
written under time constraints and personal information 
was mainly obtained through patient self-reporting. The 
study did not have a systematic way to differentiate certain 
ethnicities either. For example, Fijian Indians may have 
identified themselves as Fijian, Indian, Asian and/or 
Fijian Indian, and adherence rates for this ethnic group 
may therefore vary considerably from the larger Polyne-
sian group.

Unanswered questions and future research
Studies on predictors of ED non-adherence often report 
contradictory findings. This is owing to the multiple factors 
that influence non-adherence, such as patient sociodemo-
graphic and psychological influences, ED system factors, 
pharmacy accessibility and access to medical insurance or 
financial support. Many of these factors were not able to 
be assessed in our study due to our retrospective method. 
Moreover, pharmacy data used to determine whether 
patients had filled prescriptions. This meant that we 
were unable to determine whether patients failed to fill 
a prescription due to an existing home supply of medi-
cine, had experienced symptom resolution and no longer 
required medication such as analgesics, or were given a 
‘back-pocket prescription’ (delayed prescribing) that was 
no longer required. A prospective longitudinal study of 
a larger sample size would allow for these questions to 
be answered at the time, and not have to rely solely on 
patient recall. Additionally, possible adverse effects over 
time, and readmission rates due to non-adherence could 
have been able to provide further insights.

Given the small cohort and patient demographics at 
CMH-ED, it is not possible to generalise the results to other 
EDs across NZ where there may be patients with different 
health needs and/or health beliefs. Since the time of this 
study, there have been considerable changes to the ethnic 
distribution of patients at CMH-ED, as well as changes to 
the prescription co-payment structure. Although the $5 
co-payment has remained the same in NZ, free paediatric 
prescriptions have been extended to age 13 years. Addi-
tionally, several discount pharmacies have been offering 
free prescriptions for all patients. While it is suspected 
that this will ease the financial burden for people who are 
unable to afford prescription co-payments, the effect of 
these changes to adherence rates is yet to be determined. 
Further research is required to identify those patients in 
the community most likely to need targeted interventions 
to improve adherence to prescribed medications from 
ED departments across NZ.
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