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Abstract

Purpose –Missed appointments within the National Health Service (NHS) are a drain on resources, associated
with not only considerable time and cost implications, but also sub-optimal health outcomes. This literature
review aims to explore non-attendance within the NHS in relation to causes, impacts and possible mitigation of
negative effects of missed appointments.
Design/methodology/approach –MEDLINE, CINAHL Plus and PubMed were searched with a date range
of 2016–2021. Databases were searched for peer-reviewed articles published in English addressing non-
attendance of adults within the NHS. Studies were excluded if they were theoretical papers, dissertations or
research concerning patients aged under 18. A total of 21 articlesmet the inclusion criteria andwere selected for
analysis.
Findings –The results indicate a significant association of non-attendance and poor health outcomes. Patients
from a lower socioeconomic status, adults aged over 85 and those with multiple co-morbidities are more likely
to miss appointments. The most commonly reported patient-centred reasons for failing to attend were
forgetfulness, transportation difficulties, and family commitments. Practice-specific reasons were cited as
inefficiencies of the appointment booking system, failure of traditional reminders and inconvenient timings.
Interventions included text reminder services, the inclusion of costs within reminders and enhanced patient
involvement with the booking process.
Originality/value – Non-attendance is complex, and to secure maximum attendance, targeted interventions
are required by healthcare facilities to ensure patient needs are met. The adaption of scheduling systems and
healthcare services can assist in reducing DNA rates.
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Paper type Literature review

1. Introduction
Non-attendance within healthcare is a common phenomenonworldwide. The NHS report that
more than 15 million general practice (GP) appointments, equating to 5%, are wasted each
year to “did not attend” (DNA) appointments, at a cost of more than £216 million (NHS, 2019;
Margham et al., 2021), directly impacting on waiting times, quality of service and general
overall patient satisfaction (Brewster et al., 2020). On a global scale, even higher rates of up to
48.1% have been reported (Parsons et al., 2021). The term DNA is used for patients who miss
an appointment without giving enough notice for others to be invited (NHS, 2019). This
occurrence is associated with significant costs, not only financial, but also in terms of wasted
time and resources. With ever increasing patient expectations, and demand for services, it is
vital that DNAs are explored to improve productivity and efficiency of the NHS, whilst
concurrently working towards better patient outcomes, in line with the NHS Long Term Plan
(NHS, 2021).

There are contrasting thoughts on the idea of DNAs, and whilst patients and
administrative staff tend to find them frustrating, GPs find them useful for catching up
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when they have fallen behind schedule (Martin et al., 2005;Williamson et al., 2017; Ramlucken
and Sibiya, 2018). It is clear however, that DNAs are strongly associated with a significant
reduction in productivity and effectiveness of services, a deterioration in therapeutic working
relationships (Lee et al., 2019), and increased pressure on emergency services (Ferro et al.,
2020). In addition, the administrative work burden associated with managing DNAs is
increased, all reflecting a general misuse of resources (Wolthers, 2018). The impact of DNAs
on poor health outcomes and amplification of health inequalities is also a common focus of
research. DNAs are linked to vulnerable patients, who either continue to live with untreated
conditions or subsequently present later, emphasising the inefficiency of non-attendance
(Munasinghe et al., 2020). These contributing factors lead to longer waiting times and lower
patient satisfaction, which in turn deteriorates attendance behaviour (Bar-dayan, 2002;
Bower et al., 2003; Rutherford et al., 2016).

Existing research shows that patientsmost likely tomiss appointments are; under 21, over
85, with multiple co-morbidities, from areas of lower socioeconomic status or with mental
health problems (Wolff et al., 2019; Parsons et al., 2021). There is inconsistent evidence
regarding the impact of gender, and this lack of consistency across the evidence suggests
gender does not influence attendance (Sims et al., 2012; Guedes et al., 2014; Ellis et al., 2017;
Mander et al., 2018).

The aetiology of DNAs themself is multi-factorial, and there is a consensus that the
motivations behind missed appointments can be categorised into two groups: patient-centred
reasons, and practice-specific reasons (Akter et al., 2014). Amongst the most common patient-
centred reasons reported are forgetfulness, transport, the weather, work or family
commitments, substance misuse and alcohol dependency (Martin et al., 2005; Ullah et al., 2018).

Practice-specific reasons were generally cited as practical considerations of the
appointment booking system and the healthcare service itself, notably issues with the
failure of traditional reminders, no reminders, short notice appointments, a long lead time to
an appointment and navigation of the booking system (Akter et al., 2014). It was found that
patients were more likely to DNAwith a junior doctor, and also if their clinician of choice was
not available, contributing to the belief that interpersonal continuity can build up trust and
loyalty. These improved communications can strengthen a therapeutic relationship and
produce a positive effect on attendance behaviours (McLean et al., 2014).

Multiple interventions to reduce DNAs are suggested, with a general belief that there is no
“one size fits all” approach, and instead a tailored method should be taken and applied with a
scale and intensity proportionate to need (Campbell et al., 2015). DNAs can be the outcome of
many factors and can be difficult to quantify; this complexity should be considered when
exploring suitable interventions, being mindful that changing one or two elements will still
leave many others unaddressed (Horigan et al., 2017; Ullah et al., 2018). Recurring
interventions shown to be undertaken by healthcare practices include online consultations
(Morris et al., 2017), walk-in clinics (Slive and Bobele, 2013), same day appointments (Murray
and Tantau, 2000) and clinic overbooking (Parente et al., 2018).

Appointment reminders are shown to be an efficient method of reducing DNAs (Masoud
et al., 2017). Technological advances in recent decades have changed communication
methods, and this has been harnessed as the focus of multiple studies in which the effects of
reminders and behaviour change intervention on DNAs have been researched (Schwebel and
Larimer, 2018). Text reminders, specifically, are suggested as a successful tool in reducing
DNAs (Rohman et al., 2015), however, when used in isolation, they are shown to potentially
disadvantage certain populations, such as the elderly and those of a lower socioeconomic
status (McLean et al., 2016). Reminders are of maximum value when using a variety of media,
and when sent at varying frequencies (Opon et al., 2020).

Another intervention of significance is the encouragement of patient involvement during
the appointment booking process (MacDonald et al., 2013). Simple changes such as asking the
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patient to write down their own appointment, or getting them to repeat the appointment back,
has been demonstrated to increase attendance (Margham et al., 2021). Concepts such as
Choose and Book also envelop this concept and empower patients to make their own
appointments at a timing and location convenient to themselves, shown to reduce the
proportion of referred patients who miss appointments (Dusheiko and Gravelle, 2015).

There is conflicting evidence on the imposing of financial penalties on patients who DNA.
Whilst some patients support this idea, believing it would encourage them to attend (Martin
et al., 2005), healthcare professionals indicate a reluctance to enforce this policy, as the DNA
could be a result of an administrative error, in which case the patient would be charged
unfairly, or the thought that the collection of financial penalties could discourage patients of a
lower socioeconomic status from attending (Sharma et al., 2014).

NHS healthcare services across the United Kingdom vary vastly, but an understanding of
the commonalities relating to missed appointments between all aspects of NHS healthcare
could identify determinants of DNAs that could be addressed universally. To knowledge
there is no existing literature review on non-attendance that encompasses all medical
specialities across the NHS, and in light of this gap in research knowledge, a generalised
approach to DNAs within the NHS was the focus of this review. The research questions are:

(1) Why do patients fail to attend medical appointments within the NHS?

(2) What is the impact of DNA appointments in healthcare on patients and service
provision?

(3) What can be done to reduce DNA appointments in healthcare?

The preparation and reporting of this literature review was aligned with the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines. This
review aims to discuss DNAs within healthcare and assess the evidence for commonalities
and the detection of emerging patterns. This knowledge and understanding will be of great
value to healthcare providers; an understanding of attendance behaviours will enable
appropriate strategies to be implemented into routine practice, with the aim of mitigating any
negative effects of DNAs.

2. Search strategy
A comprehensive literature search was conducted using several databases, including
MEDLINE, CINAHL Plus and PubMed. Google Scholar was used for the inclusion of grey
literature, necessary to negate publication bias (Yasin et al., 2020). Titles, abstracts and
reference lists were examined to identify any additional relevant studies. The PEO
framework was used, and search terms generated were specifically selected to examine the
phenomenon of DNAs within the NHS. The following keywords were used: did not attend,
DNA, missed appointment, non-attendance, healthcare, cause, reason, impact and effect. To
ensure that the search results were not limited, synonyms of “non-attendance” and
“healthcare” were also used as keywords. Each database search was recorded to ensure the
strategy remained explicit, aiding in reproducibility (Craven and Levay, 2011).

2.1 Inclusion and exclusion criteria
The review was limited to peer-reviewed articles with an abstract and full text available,
published in English with a focus of missed appointments in healthcare, between 2016–2021
to ensure relevance to the most recent theories and best practices. There were no limitations
on medical diagnosis or NHS facility accessed, as DNAs impact significantly on all NHS
providers (NHS, 2021). As a single-payer healthcare system, the NHS differs from alternative
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healthcare approaches worldwide (Petrou et al., 2018), and for this reason research conducted
outside of the United Kingdom (UK) was excluded. Also excluded were patients aged under
18, due to the consideration they do not DNA, but “were not brought” (Powell and Appleton,
2012), theoretical papers, dissertations and editorials. Article selection has the potential for
bias, but the inclusion and exclusion criteria helped reduce this and provided consistency in
selection (Winchester and Salji, 2016).

Initially, criteria were developed that would address the research problem comprising the
following items: (1) The study must deal with DNAs within the UK’s NHS; (2) The occurrence
of DNAsmust be analysed and not simply reported as a problem, to allow the consideration of
extraneous variables; (3) The quality of the research is to be assessed as satisfactory and
provide robust and ethical evidence that can be used to inform policy (Hickson, 2013). The
titles and abstracts that did not provide information on the above criteria were excluded from
further analysis. Those meeting the criteria were read for full text screening.

2.2 Study selection and data extraction
The steps taken in the literature search and review process are shown in Figure 1. PubMed
was selected as a primary source of material due to its currency of literature and its status as
the most frequently used database within the biomedical field (Falagas et al., 2008). Boolean
operators and truncations were used to generate a focused search and narrow the returned
results, a process key in addressing research bias (Aveyard, 2019). A search of (“missed
appointment*” OR “did not attend” OR “unattended appointment”) AND (“healthcare” OR
“NHS”), with a limitation of MEDLINE citations only, produced 269 articles for review. An

Records idenƟfied through 
PUBMED database searching

2016 – 2021 (n = 269)

Sc
r

gninee
dedulcnI

yt ilibig ilE
noitacifitnedI

AddiƟonal records idenƟfied 
through other sources searching 

2015 – 2021 (n = 12)

Records aŌer duplicates removed
(n = 281)

Records screened
(n =  281)

Records excluded aŌer 
Ɵtle/abstract screen (n = 174)

Full-text arƟcles assessed 
for eligibility

(n = 107)

ArƟcles excluded aŌer data 
extracƟon (n = 6)

Studies included
(n = 21)

Full text arƟcles excluded
(n =  80)

Figure 1.
PRISMA flowchart of
primary study
selection
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additional 12 relevant articles were generated from a review of the reference lists. These 281
articles were screened for duplicates and eligibility based on their title and abstract. The
remaining 107 articles were assessed for inclusion criteria using complete text screening. A
total of 21 articles were retained (available on request).

2.3 Classification of data and outcome
The studies were included on their relevance to the research problem of DNAs within the
NHS. The first stage in the evaluation of selected studies was a scan to pre-analyse and
identify general themes, allowing commonalities to be recognised (Hickson, 2013). The second
stage involved a complex exploration of the studies with the aim of examining the key themes
in depth. The final stage was an interpretation of the results. It is this systematic approach
that leads to a greater awareness of how factors interact, and allows new conclusions to be
drawn (Aveyard, 2019).

3. Findings
Existing literature identified gaps in knowledge regarding aspects of DNAs within specific
healthcare services. This review explores these findings from a wider perspective and
examines what is known about DNAs in the NHS, with the aim of providing insight as to why
DNAs occur and why particular interventions impact patient sub-groups with differing
success.

Analysis of the literature identified three recurring themes: the impact of DNAs; why
DNAs occur; and how the consequences of DNAs can be mitigated to reduce their impact on
patients and healthcare services. In the section that follows, these themes are explored.
Table 1 provides an overview of the characteristics of these selected studies, and identifies the
general findings of each, study designs and sampling strategies.

A thematic analysis of the literature was considered appropriate for this study, allowing
for a more natural and less fragmented flow when critically analysing the existing research,
enabling identification, analysis and reporting of patterns in an organised manner.

3.1 What is the impact of “did not attend” appointments in healthcare on patients and
service provision?
The impact of DNAs in healthcare was discussed within the literature, however received a
significantly reduced exploration when compared to the other two themes, suggesting there
may be more to discover on this subject in future research.

DNAs have been a constant source of contention within the NHS for many years and have
considerable time and cost implications. Their negative connotations for the healthcare
industry impact heavily on patients and service provision. Within this review numerous
adverse outcomes were associated with DNAs, including hospital penalties, increased
waiting times (Jefferson et al., 2019; Sheridan et al., 2019) and the resultant increased pressure
felt by emergency services (Ellis et al., 2017). However, the main factor to emerge was with
regards to the poor health outcomes experienced by patients, and the following section
explores this consequence in greater detail.

There is a general agreement within the literature that DNAs impact on patient health and
treatment outcomes, of which both are considered avoidable costs (Eades and Alexander,
2019; Poll et al., 2017; Sheridan et al., 2019; Kiruparan et al., 2020; Firth et al., 2020).

Using a large, cohort sample that was representative of the general population, Sheridan
et al. (2019) identified a significant association between DNAs and an increased rate of early
mortality. This finding from Sheridan et al. (2019) is similar to those reported by McQueenie
et al. (2019), whereby the incidence of early mortality was also shown to be associated with a
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Characteristics of the
studies included within
the literature review
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lower socioeconomic status, which in turn was found to be a predictor of DNAs in patients
with multiple long-term conditions; resulting in these patients being at a significantly higher
risk of all-cause mortality.

These studies are indicative of DNAs in areas of a lower socioeconomic status as having a
detrimental effect on patient health, emphasising unmet health needs and socioeconomic
health inequalities (McQueenie et al., 2019). Social deprivation is only one of the many factors
that contribute to DNAs, and the resulting amplification of vulnerability, poor health
outcomes and health inequalities also become evident when considering instances of multiple
DNAs (Ellis et al., 2017; Williamson et al., 2017; Margham et al., 2021).

Having discussed the negative connotations of DNAs with regards to provision of
healthcare services and patient health outcomes, it is now necessary to gain a comprehensive
understanding of why people miss appointments, so that healthcare facilities can adapt
services as required.

3.2 Why do patients fail to attend medical appointments within the NHS?
One common explanation for DNAs is cited as forgetfulness (Fitzmaurice et al., 2015;
Hallsworth et al., 2015; MacLellan et al., 2015; Aggarwal et al., 2016; Campbell-Richards, 2016;
Poll et al., 2017; Tan et al., 2017; Eades andAlexander, 2019; Kiruparan et al., 2020; Anyaegbu,
2021). However, DNAs are considered amulti-factual issue, and not necessarily to be taken at
face value. Although patients often give the reason for their DNA as “forgetfulness” for
example, in a qualitative study by Poll et al. (2017), this is considered a “prima-facie” reason
that has a deeper complexity.

This suggestion that DNAs are a complex factor is widely supported within the literature,
and reasoned judgements have been made that various aspects of the healthcare setting are
significantly associated with attendance behaviours (Fitzmaurice et al., 2015; MacLellan et al.,
2015; Tan et al., 2017; Jefferson et al., 2019; Margham et al., 2021). Jefferson et al. (2019)
identifies several key factors, such as system flaws and doctor-patient communication, as
core complications of practice factors in their qualitative study.

Another commonly encountered system flaw that can lead to DNAswas recognised as the
failure of traditional methods of appointment reminders (MacLellan et al., 2015; Poll et al.,
2017; Allgood et al., 2017; Jefferson et al., 2019; Kiruparan et al., 2020; Anyaegbu, 2021).
MacLellan et al. (2015) emphasised that whilst most attendees in their research had received
invitation letters, those who missed appointments had not, concluding that reminders had
been influential in encouraging attendance. The failure of reminders in this study was shown
to be linked to several factors: the age of the patient, the method of reminder, a patient’s
vulnerability status and subsequent access to appropriate means of traditional reminders.
These findings fromMacLellan et al. (2015) share similarities with the research conducted by
McQueenie et al. (2019), and suggest that without the consideration of local economy,
inappropriate interventions could be applied that would prove unsuccessful, with the
implication becoming apparent that an untailored service can indirectly result in
discrimination and fail to offer an adequate service to a population (Anyaegbu, 2021).

The timing and date of the appointment were also discussed as having an impact on
attendance, with some contrasting results being reported, of which will be discussed later in
this review (Fitzmaurice et al., 2015; Firth et al., 2020; Kiruparan et al., 2020). Fitzmaurice et al.
(2015) also suggest the month of the appointment could influence attendance, however, the
data collection period in this study does not enable a true representation of the full year and is
therefore a limitation to the findings. Appointment delays are recognised as another
explanation for DNAs, specifically appointment delays of 2–3 days (Ellis et al., 2017;
Margham et al., 2021).

However, practice flaws cannot be used to explain all DNAs; patient characteristics and
behaviours also significantly impact on attendance. One of themajor influences on a patient’s
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likelihood to attend an appointment is linked to a patient’s socioeconomic status, as
previously discussed (Campbell-Richards, 2016; Ellis et al., 2017; Allgood et al., 2017;
McQueenie et al., 2019).

A large, retrospective cohort study by Williamson et al. (2017) similarly supports this
claim, and has comparative findings with Ellis et al. (2017) and McQueenie et al. (2019),
strongly indicating that DNAs in areas of lower socioeconomic status could contribute to
inverse care law. It is proposed that incidents of serial DNAs could be utilised as a predictor of
non-attendance, and that with an understanding of this health harming behaviour, health
inequalities can be tackled at service delivery level.

Campbell-Richards (2016) concurs with these findings and suggests this was a result of
vulnerable subsets of populations having difficulty in maintaining contact with healthcare
services. This itself appears to suggest that whilst a patient’s individual socioeconomic status
does have significant association with DNAs, the root cause is essentially a practice-centred
reason with existing services proving ineffective for the patient base; demonstrating the
intricacy of non-attendance (Poll et al., 2017; McQueenie et al., 2019).

Observations of other patient-centred reasons for DNAs are recognised as a patient’s age
(Fitzmaurice et al., 2015; Ellis et al., 2017; Firth et al., 2020) and a patient’s individual
circumstances and priorities, or a “chaotic lifestyle”, as noted by several researchers as an
explanation for health usage behaviours (Williamson et al., 2017; Eades and Alexander, 2019;
Jefferson et al., 2019; Anyaegbu, 2021). This suggested chaotic lifestyle can provide barriers to
treatment in many forms, such as transportation, deprivation, and co-morbidities, and if the
“cost” of the appointment is believed to be greater than the benefit of attendance, DNAs are
more likely to occur (Jefferson et al., 2019).

This “cost” of the appointment can also be linked to a patient’s perception of their illness
and the associated level of importance attached to the appointment (MacLellan et al., 2015;
Campbell-Richards, 2016; Dusheiko and Gravelle, 2015; Eades and Alexander, 2019).
Campbell-Richards (2016) presented a reasoned argument that patients who defer decision
making to family members also resulted in increased non-attendance due to priorities of the
family members having to be measured against the needs of the dependent.

Having discussed why patients may DNA and the impact this can have, the next section
will establish how a consolidation of knowledge gathered within this review can be used to
base informed policy changes, and implement appropriate interventions to assist in the
reduction of DNAs. A wide range of such interventions were identified within the literature.

3.3 What can be done to reduce “did not attend” appointments in healthcare?
The use of appointment reminders are a common theme within this review, with the
suggestion that they have the potential to significantly improve attendance (Fitzmaurice
et al., 2015; Hallsworth et al., 2015; MacLellan et al., 2015; Aggarwal et al., 2016; Morris et al.,
2017; Allgood et al., 2017; Tan et al., 2017; Tomkins et al., 2018; Jefferson et al., 2019; Kiruparan
et al., 2020; Anyaegbu, 2021; Margham et al., 2021).

Short message service (SMS) reminders in particular are a recurring recommendation
throughout, with strong evidence that they are an effective method of enhancing attendance
levels (Hallsworth et al., 2015; MacLellan et al., 2015; Tan et al., 2017; Tomkins et al., 2018;
Kiruparan et al., 2020; Anyaegbu, 2021). However, research collected by Kiruparan et al.
(2020) in a large retrospective and prospective study, indicates a shortcoming of this
intervention, and suggests that older generations can be disadvantaged as a result of this
method. Taking into consideration that people aged over 85 are more likely to DNA, and
discussion in the previous section regarding the failure of traditional reminders byMacLellan
et al. (2015), the importance of the provision of a tailored service becomes evident once more.
The results reported by Kiruparan et al. (2020) are similar to those fromAnyaegbu (2021), and
reasonable conclusions are drawn from both studies that SMS reminders may be beneficial to
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target specifically younger patients, and alternative methods should be sought for an older
patient base. Being mindful of this potential discrimination, Kiruparan et al. (2020)
implemented the use of several different methods of reminders to work concurrently, and this
resulted in a significantly reduced DNA rate.

One other strategy implemented by Kiruparan et al. (2020) involved engaging the patients
in the appointment making process, and in doing so addressed known triggers of DNAs such
as poor communication, short notification and inconvenient timings. This element is key to
reducing DNAs as it ensures the needs of the population are fully understood and a fit-for-
purpose service can be provided (Hallsworth et al., 2015).

However, this idea of a tailored service is just that, it is “tailored”. Research presented by
Allgood et al. (2017) is a good example of a facility going against the above recommendation
of integrating patients into the booking process, and in contrast the strategy in this research
was the provision of pre-arranged, timed appointments, disregarding patient preferences.
This was found a more effective method of increasing participation within their own patient
base and emphasises that there is no “one size fits all” approach to addressing DNAs. Instead,
a thorough understanding of these complexities is required to ensure healthcare providers
have the knowledge to make appropriate arrangements and meet the needs of their patients.

Eades and Alexander (2019) propose that these complexities of DNAs can be rationalised by
the theory of planned behaviour and the Self-Regulation Model, determining how these
psychological variables can be used to predict, and therefore address, non-attendance. It was
ascertained that patients often intended to attend the appointment, but key factors, such as a low
perceived value of the appointment emerged as barriers to their attendance, similarly recognised
as areas of significance by Campbell-Richards (2016) and Dusheiko and Gravelle (2015). Despite
a low response rate experienced within the research conducted by Eades and Alexander (2019),
potentially impacting on the reliability and trustworthiness of the results, this understanding of
the application of psychological variables in predicting DNAs is supported by other research
(Hallsworth et al., 2015; Aggarwal et al., 2016). In a large, randomised control trial, Hallsworth
et al. (2015) found that even a small reduction in the effort required by a patient to perform an
action can have a significant impact on behaviour, and it was demonstrated that the simple
inclusion of a contact number for cancellations in reminders could influence a patient’s intention
to attend. Hallsworth et al. (2015) also demonstrated the value of correcting perceptions of “the
social norm” and that the wording of the reminder was crucial in triggering conscious thought,
leading to situationally induced empathy and an increase in pro-social behaviour.

With the themes surrounding DNAs in the literature now identified, an in-depth critical
analysis follows.

4. Discussion
The research question for this review enquired as to why patients DNA appointments within
the NHS, the impact these DNAs have on healthcare, and how this situation can be effectively
managed.These considerationswere found to be closely linked, and interestingly, could be seen
to occur as a result of each other in some situations, for example,whilst system flaws (Margham
et al., 2021), relationships (Jefferson et al., 2019) and appointment delays (Ellis et al., 2017) were
all shown to be individual factors associated with DNAs, associations could also be made
between these individual considerations. Byway of illustration, a patient may DNA because of
a negative experience within the practice, which in turn deteriorates the relationship between
patient and practice. This DNA results in fewer appointments being available, which in turn
aggravates other patients, increasing the likelihood of non-attendance.

It is in situations such as this, that a comprehensive understanding of DNAs is necessary
by all healthcare providers to ensure underlying factors are addressed appropriately as a
team, and suitable interventions implemented to mitigate the effect of DNAs.
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Whilst age was found to be strongly associated with attendance behaviour in those aged
under 21 and those aged over 85, it was less clearly defined for those in between these ages
(Fitzmaurice et al., 2015; Poll et al., 2017; Ellis et al., 2017;McQueenie et al., 2019; Sheridan et al.,
2019; Firth et al., 2020; Kiruparan et al., 2020). Whilst Firth et al. (2020) present data that
supports a rise in attendance of 4.1% for every 10-year increase in patient age, additional
evidence of association of age on attendance for patients aged between 21 and 85 is generally
lacking, and this may prove to be an area of research in the future. Notwithstanding this, the
literature is certainly consistent regarding the aforementioned significant association of age
in those under 21 and over 85, and this occurrence could potentially reflect home or work
commitments, and also clinic factors, acting as barriers to attendance (Fitzmaurice et al., 2015;
Ellis et al., 2017; Jefferson et al., 2019; Sheridan et al., 2019; Firth et al., 2020). This once again
ties in with the research from Kiruparan et al. (2020) in which the limitations of SMS
reminders to an elderly generation were discussed, and barriers to care experienced by the
elderly will be examined in more detail further in this review.

The association of gender regarding attendance behaviour was found to be inconsistent,
and the reasons behind the observed disparities were not explored in depth. Whilst several
studies suggested that menwere more likely to DNA (Fitzmaurice et al., 2015; Ellis et al., 2017;
Sheridan et al., 2019), Eades and Alexander (2019) reported higher levels of DNAs by female
patients, and the remainder summarised that genderwas found to be insignificant (Firth et al.,
2020; Kiruparan et al., 2020). This inconclusive evidence suggests that gender has minimal
influence on DNAs and therefore limits the extent to which it can be addressed in order to
reduce missed appointments.

Throughout the review there was consistent evidence that a lower socioeconomic status
was a predictor of DNAs, suggesting that patients from a deprived population face challenges
to healthcare services that others do not, such as the ineffectiveness of traditional reminders,
less predictable, chaotic lifestyles and patient/provider communication (Campbell-Richards,
2016; Williamson et al., 2017; Allgood et al., 2017; Ellis et al., 2017; Jefferson et al., 2019;
McQueenie et al., 2019; Sheridan et al., 2019).

Whilst a lower socioeconomic status is considered to be detrimental to patient health and
significantly associated with poor health outcomes and higher levels of DNAs, Ellis et al.
(2017) suggest that practices in deprived areas may already have adapted services, as they
cope with DNAs better than practices in affluent areas. Modified services such as the
availability of same day appointments and outreach clinics, similarly suggested by both
MacLellan et al. (2015) andWilliamson et al. (2017) were cited as being effective in mitigating
the effects of DNAs in areas of deprivation. This once again highlights the necessity of
healthcare facilities to tailor their services in response to the needs and circumstances of their
patients, so that missed appointments become less frequent and health outcomes are
optimised.

Healthcare services are alluded to as a major influence on the matter of attendance, with
one of thesemain factors cited as service location and transportation difficulties; if a service is
difficult to reach, either in terms of insufficient transport provision, lack of parking or a long
distance from the patient population, an increase in DNAs is likely (Fitzmaurice et al., 2015;
MacLellan et al., 2015; Campbell-Richards, 2016; Morris et al., 2017; Poll et al., 2017; Ellis et al.,
2017; Eades and Alexander, 2019; Jefferson et al., 2019).

What stands out in the research is the recurring suggestion that the elderly generation are
especially affected by these transportation issues, which is interesting, as the literature
identifies patients aged over 85 account for a large proportion of DNAs, suggesting that
inadequate transportation can have direct consequences on attendance behaviour of the
elderly (Poll et al., 2017; Ellis et al., 2017; McQueenie et al., 2019; Sheridan et al., 2019). This
finding, in conjunction with the suggestion that technological barriers faced by elderly
patients, such as SMS reminders and navigation of appointment booking systems, can
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potentially result in an unmet service need (Jefferson et al., 2019; Kiruparan et al., 2020;
Anyaegbu, 2021). There is evidence that these factors, along with unsuitable timings of
appointments, possibly experienced due to difficulty of access in patients with probable
co-morbidities associated with old age, reflect theoretical discrimination that service
providers should consider (Jefferson et al., 2019; McQueenie et al., 2019).

Characteristics of the appointment booking system are also revealed as a contributing
factor of DNAs, namely the booking of the appointment, patient involvement and the lead
time (Fitzmaurice et al., 2015; MacLellan et al., 2015; Poll et al., 2017; Williamson et al., 2017;
Allgood et al., 2017; Dusheiko and Gravelle, 2015; Ellis et al., 2017; Tan et al., 2017; Eades and
Alexander, 2019; Jefferson et al., 2019; McQueenie et al., 2019; Kiruparan et al., 2020;
Anyaegbu, 2021; Margham et al., 2021).

The effect of the day and timing of the appointment found notable differences. Firth et al.
(2020) observed that attendance was reflected by a “U”-shaped curve throughout the day,
with most DNAs occurring around midday, whilst Fitzmaurice et al. (2015) found timing of
the appointment had no impact on attendance, but the day of the week did, with Tuesday’s
seeing the highest number of DNAs. Kiruparan et al. (2020) reported yet more inconsistencies,
with Mondays producing the most DNAs, and evening clinics proving to have the highest
attendance rates. If consistent evidence is identified in future research between the day and
time of an appointment and non-attendance, this could assist in significantly reducing DNAs
by alteration of appointment scheduling, and provide insight as to the benefit of out-of-hours
clinics, however this review does not provide sufficient evidence to support this claim.

Reduced patient involvement is identified as another factor associated with DNAs, and
several of the review articles shared key features of improving communication and
encouragement of patients inmaking their own appointments, both of whichwere found to be
major determinants of non-attendance (Tan et al., 2017; Jefferson et al., 2019; Firth et al., 2020;
Kiruparan et al., 2020). In doing this, underlying causes of non-attendance, such as poor
communication, short notification and inconvenient timings were negated. Kiruparan et al.
(2020) identified that whilst lack of patient involvement is indeed one factor that increases the
risk of DNAs, there is evidence to suggest the addition of a reminder service, in conjunction
with patient involvement, is best practice.

The value of appointment reminders in reducing DNAs is a heavily discussed topic within
this review (Fitzmaurice et al., 2015; Hallsworth et al., 2015; MacLellan et al., 2015; Allgood
et al., 2017; Tan et al., 2017; Jefferson et al., 2019; Tomkins et al., 2018; Kiruparan et al., 2020;
Anyaegbu, 2021; Margham et al., 2021). There is a general consensus that reminders are of
relatively low financial cost and effective at successfully improving attendance rates, and in
particular SMS reminders. In all five studies that implemented the use of SMS reminders as an
intervention, significant improvement in outcome was noted, and it was suggested that these
reminders should be continued (Hallsworth et al., 2015; Tan et al., 2017; Tomkins et al., 2018;
Kiruparan et al., 2020; Anyaegbu, 2021).

However, as previously noted, if the needs of the patient base are not taken into account,
the benefits of SMS reminders can be conflicted, and indirectly fail to offer a service to certain
populations (Kiruparan et al., 2020; Anyaegbu, 2021) and once more the importance of a
tailored service can be seen to be reiterated (Hallsworth et al., 2015; Williamson et al., 2017;
Allgood et al., 2017; Eades and Alexander, 2019; Jefferson et al., 2019). Acknowledging this,
two of these five studies researching the benefits of SMS reminders, used multiple reminders,
in varying forms, and the authors strongly recommended this approach in increasing
attendance due to the improvement seen (Tan et al., 2017; Kiruparan et al., 2020).

Continuing this theme of tailored reminders, Hallsworth et al. (2015) explores the
importance of the wording contained within these reminders, believing that the improvement
of healthcare systems performance is not solely dependent on technology. This study focuses
on the concept of correcting perceptions of the “social norm” and is successful in illustrating
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how tailored messages can result in changed behaviour. In particular, a significant drop in
DNAs is seen to occur when specific costs are annotated in the reminder. Due to the shielding
of direct healthcare costs within the NHS, Aggarwal et al. (2016) believe that there is strength
to this suggestion that behavioural theories and financial cost can be combined and used to
boost attendance. However, rather than the use of psychological variables to change patient
attendance behaviour, this theoretical study by Aggarwal et al. (2016) considered the
placement of actual financial penalties on patients who DNA, and the researchers ultimately
concluded that the avoidance of this tactic would be more culturally acceptable within
the NHS.

This section has examined the phenomenon of non-attendance and indicates that DNAs
can be a major risk marker for poor health outcomes, and that for these patients, healthcare
services may be ineffective. It is the recognition of this, and the modification of existing
services that will ultimately enable the reduction of missed appointments.

5. Conclusion
There are many reasons for DNAs, and in the main most patients will re-attend without ill
effect, however those that do not, face potential consequences of amplified health inequalities
and poor health outcomes (Eades and Alexander, 2019; Poll et al., 2017; McQueenie et, al.,
2019; Sheridan et al., 2019; Kiruparan et al., 2020; Firth et al., 2020).

DNAs have been shown to be linked to barriers to care and ineffective appointment
booking systems (Fitzmaurice et al., 2015; MacLellan et al., 2015; Poll et al., 2017; Williamson
et al., 2017; Allgood et al., 2017; Dusheiko and Gravelle, 2015; Ellis et al., 2017; Tan et al., 2017;
Eades andAlexander, 2019; Jefferson et al., 2019;McQueenie et al., 2019; Kiruparan et al., 2020;
Anyaegbu, 2021; Margham et al., 2021). Gender was considered as a factor in DNAs, however
no true significance was found to support this (Firth et al., 2020; Kiruparan et al., 2020). There
was also a lack of consistency in the research to suggest that the timing of the appointment
was significant, except for in those aged over 85. Age, however, was shown to have an
association with DNAs, with more appointments being missed by those aged under 21 and
those aged over 85 (Fitzmaurice et al., 2015; Ellis et al., 2017; Jefferson et al., 2019; Sheridan
et al., 2019; Firth et al., 2020). This was shown to be linked to lifestyle choices, technological
barriers and a suggestion of inappropriate appointment timings faced by these populations.
This is an area that could be researched further with the effect of out of hours or weekend
clinics on non-attendance in those aged under 21, or over 85, with the aim of overcoming home
and work commitments that act as barriers to care to these patients.

There was also shown to be a link between lower socioeconomic status and DNAs
(Campbell-Richards, 2016; Ellis et al., 2017; Allgood et al., 2017; McQueenie et al., 2019). DNAs
in this population were shown in part to be due to barriers to care, and systematic changes in
the service provision could assist in reducing these barriers and improving attendance, such
as improving transport to the healthcare service, improving patient/clinician communication,
and the use of alternative methods of reminders.

This literature review has identified strong, consistent evidence to support the use of
reminders in a healthcare setting (Fitzmaurice et al., 2015; Hallsworth et al., 2015; MacLellan
et al., 2015; Aggarwal et al., 2016; Morris et al., 2017; Allgood et al., 2017; Tan et al., 2017;
Tomkins et al., 2018; Jefferson et al., 2019; Kiruparan et al., 2020; Anyaegbu, 2021; Margham
et al., 2021). Patient reminders were shown to significantly reduce DNAs, in particular SMS
reminders were recommended. Multiple reminders were shown to be best practice, resulting
in better outcomes, provingmore effective than single reminders. This leads to the suggestion
that all healthcare practices should send patients multiple reminders prior to appointments,
using several different methods, such as a telephone confirmation followed by a text
reminder. Further research could be conducted in this area with the aim of considering
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alternative reminder systems for those at higher risk of missing appointments, such as those
in lower socioeconomic populations and the older generation.

The wording in reminders, in line with the theory of planned behaviour was considered
instrumental in improving DNA rates, aswas the inclusion of appointment costs that patients
are otherwise unaware of due to the nature of the NHS system (Hallsworth et al., 2015).

Patient involvement in the appointment booking process was also suggested as a positive
approach to adopt when booking appointments (Tan et al., 2017; Jefferson et al., 2019;
Kiruparan et al., 2020). This practice ensures common factors of DNAs are considered,
including inconvenient timings, short notification, patient forgetfulness and poor
communication.

The findings within this literature review are useful to all healthcare providers alike.
Knowledge on how DNAs impact on patients and service provision is instrumental in
developing an improved and quality service. It is this understanding that provides the means
of implementing interventions that could mitigate the otherwise negative effects of non-
attendance. The suggestions put forward in this review could be used to support change
proposals in current practice.

5.1 Strengths and limitations
This review’s strength lies in its breadth, as it covers all healthcare facilities within the NHS,
and all study designs, providing a comprehensive overview of existing literature. However, it
is recognised that there are some limitations to the review, incidentally, closely linked to the
strengths alreadymentioned. Firstly, the comparison of data across all spectrums of the NHS,
yielded from the literature search, proved problematic due to the vast differences in primary
and secondary healthcare systems, and motivations behind attendance. Secondly, the
inclusion of different study designs also proved difficult to directly compare research
findings, as patient groups studied, sample size, intervention and outcomemeasures differed,
and so data synthesis was limited to a narrative method.

5.2 Recommendations for future research
This review has been helpful in identifying areas in need of further investigation, one such
area being the use of single and multiple reminders. Additional information is required to
identity how these can be used for maximum effectiveness. It also became apparent that the
decision taken to focus on all NHS healthcare services was too diverse, and more relevant
findings would have been produced if a specific service had been the focus of the review, such
as community mental health facilities. More uniform methods should be applied in future
studies to provide greater validity and maximise generalisability. Nevertheless, it does show
that interventions such as text reminders can be implemented successfully in a variety of
healthcare settings.

The findings of this review have highlighted the complexity of non-attendance and
established that DNAs are not a random occurrence. A comprehensive knowledge of the
patient base should be considered essential, and used to predict non-attendance in
individuals, enabling the identification of appropriate interventions. It is this continual
development of the patient care delivery model that is essential to ensuring a suitable
healthcare service is available for all; resulting in positive changes in attendance behaviour,
with better outcomes for both the patient and the healthcare facility.
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