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ABSTRACT
Objectives: (1) To develop methods for conducting
cluster randomised trials of text messaging
interventions utilising routine electronic health records
at low cost; (2) to assess the effectiveness of text
messaging influenza vaccine reminders in increasing
vaccine uptake in patients with chronic conditions.
Design: Cluster randomised trial with general
practices as clusters.
Setting: English primary care.
Participants: 156 general practices, who used text
messaging software, who had not previously used text
message influenza vaccination reminders. Eligible
patients were aged 18–64 in ‘at-risk’ groups.
Interventions: Practices were randomly allocated to
either an intervention or standard care arm in the 2013
influenza season (September to December). Practices in
the intervention arm were asked to send a text message
influenza vaccination reminder to their at-risk patients
under 65. Practices in the standard care arm were asked
to continue their influenza campaign as planned.
Blinding: Practices were not blinded. Analysis was
performed blinded to practice allocation.
Main outcome measures: Practice-level influenza
vaccine uptake among at-risk patients aged
18–64 years.
Results: 77 practices were randomised to the
intervention group (76 analysed, n at-risk
patients=51 121), 79 to the standard care group (79
analysed, n at-risk patients=51 136). The text message
increased absolute vaccine uptake by 2.62% (95% CI
−0.09% to 5.33%), p=0.058, though this could have
been due to chance. Within intervention clusters, a
median 21.0% (IQR 10.2% to 47.0%) of eligible
patients were sent a text message. The number needed
to treat was 7.0 (95% CI −0.29 to 14.3).
Conclusions: Patient follow-up using routine
electronic health records is a low cost method of
conducting cluster randomised trials. Text messaging
reminders are likely to result in modest improvements
in influenza vaccine uptake, but levels of patients being
texted need to markedly increase if text messaging
reminders are to have much effect.
Trial registration number: ISRCTN48840025.

INTRODUCTION
Annual seasonal influenza vaccination is
offered to certain patient groups in the UK,
including patients aged 65 years and older,
and those who are aged under 65 years with
one or more chronic conditions (the ‘at-risk’
under 65s). The UK government sets targets
for vaccine uptake in these groups; in the
2013/2014 influenza season the target was
75%.1 While uptake in the over 65s reaches
this target in many practices, barriers to vac-
cination result in unmet targets for the
at-risk under 65s (uptake in 2012/2013 was
49.6%).2 These barriers include failure of
healthcare workers to recommend vaccin-
ation, low awareness of eligibility for vaccin-
ation, perceptions about severity of
influenza, and personal beliefs about vaccine
effectiveness, pain and side effects.3–5 In the
face of these barriers, strategies to improve
vaccine uptake are required.
Vaccination reminders by letter, postcard

and telephone have shown to be effective,6 7

but these interventions become costly when

Strengths and limitations of this study

▪ Text messaging is already commonly used in
general practice to remind patients about receiv-
ing their influenza vaccine, but this study is the
first to estimate the effectiveness of this
intervention.

▪ This cluster randomised trial in English primary
care recruited and randomised 156 general prac-
tices, including over 100 000 at-risk patients.

▪ The proportion of patients whose mobile tele-
phone numbers are recorded by their general
practice is low, limiting the power of our study
to detect an effect.

▪ Using routinely recorded electronic health
records to ascertain outcome data was a novel,
low-cost method of trial data collection.
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there are large numbers of at-risk patients. Text messa-
ging is a useful tool because it is cheap, fast and per-
sonal, and because mobile phone ownership in the UK
is widespread (94% of adults own a mobile phone).8

Consequently, text messaging has been increasingly used
in the National Health Service to contact patients for
appointment reminders and other health-related issues.
In the 2010–2011 influenza season, text messages were
used in roughly a third of practices for influenza vaccin-
ation reminders9 but there is no evidence that this strat-
egy increases uptake in primary care.
An emerging trial methodology utilises routinely col-

lected electronic health record sources to ascertain
outcome data, at far lower cost than traditional
methods of data collection.10 The feasibility of this
approach in primary care practices requires further
examination. Therefore we performed a cluster rando-
mised trial in English primary care, embedded within
routine electronic health records, to determine the
effectiveness of text message influenza vaccination
reminders in increasing influenza vaccination uptake
among the at-risk under 65s. Randomising individuals
within practices would have been logistically complex
and so a cluster design was chosen to reduce the
burden to practices of participating in our trial. The
aims of the study were (1) to develop the methods for
conducting cluster randomised trials of text messaging
interventions, and to evaluate feasibility of recruitment,
identification of eligible practices and patients, and to
follow-up through routine electronic health records at
very low cost; and (2) to implement a cluster rando-
mised trial to test the effectiveness of using a text mes-
saging influenza vaccine reminder in achieving an
increase in practice-level influenza vaccine uptake in
patients aged 18–64 years with chronic conditions, com-
pared to standard care.

METHODS
Further details of our methods have been described pre-
viously in our published protocol,11 and the formal
study protocol is available in online supplementary
appendix 1.

Trial design
This was a two arm, pragmatic, cluster randomised trial,
with general practices as clusters allocated in a 1:1 ratio
to each arm.

General practice and patient eligibility
The study took place in the 2013/2014 influenza season
(vaccinations September–December) among English
primary care practices in three settings: (1) the Clinical
Practice Research Datalink (CPRD),12 a primary care
database based on Vision software and covering 8% of
the UK population; (2) TPP SystmOne software13 users;
(3) iPLATO text messaging software users in London14

(initially only practices in Islington and Barnet were

targeted, and this was later extended to all London bor-
oughs to achieve the required sample size).
Practices were recruited between July 2013 and

October 2013. Practices were eligible if they already used
text messaging software and did not use text messaging
to contact patients about influenza vaccine in the 2012/
2013 season. Eligibility of CPRD practices was deter-
mined based on the routinely recorded data and only
practices meeting the criteria were invited. All users of
iPLATO across London boroughs, and all practices using
TPP SystmOne software were invited to the trial and eli-
gibility was determined at the next stage.
Within participating practices, eligible patients were

those aged 18–64 years in at-risk groups due to chronic
conditions at the start of the influenza vaccination
season. This comprises patients who are under 65 with
chronic heart disease, chronic neurological disease, dia-
betes, chronic kidney disease, chronic liver disease,
chronic respiratory disease and immunosuppression, as
set out by the Chief Medical Officer.15 Pregnant women
and carers, who are also eligible to get the vaccine, were
not targeted in our study to avoid ethics concerns (to
avoid contacting patients by text message whose circum-
stances are time dependent and may have changed
without being updated in the medical record). Practices
are able to identify these individuals as part of routine
care, as these patients are targeted for seasonal influ-
enza vaccination. Patients were excluded from the study
if they transferred out of the practice or died before the
end of data collection (31 December 2013). Consent
was gained from the general practitioner at each general
practice, before randomisation had taken place. Patients
did not provide consent to be part of this trial. The trial
co-ordinator enrolled general practices and informed
the practices of their allocation.

Interventions
Practices were allocated to either a standard care arm or
an intervention arm. In the standard care arm, practices
were asked to continue with their seasonal influenza vac-
cination campaign as planned, typically using measures
such as posters in the practice and letters to patients. In
addition to their planned campaign, practices in the
intervention arm were asked to send a text message
influenza vaccination reminder using their in-practice
text messaging software, to patients aged 18–64 years in
at-risk groups. This required practices to perform two
steps: (1) identify eligible patients: most clinical software
systems have algorithms to identify eligible patients and
practices were encouraged to use these; (2) send a tai-
lored text message to these patients using software
embedded in the electronic health record.
The recommended text message content was “Hello

PATIENT NAME, to reduce your risk of serious health
problems from flu, we recommend vaccination. Call
PRACTICE PHONE NUMBER to book. PRACTICE
NAME.” The message content was designed by behav-
ioural specialists and detail is given in the study

2 Herrett E, et al. BMJ Open 2016;6:e010069. doi:10.1136/bmjopen-2015-010069
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protocol.11 Step by step instructions were provided (see
online supplementary appendix 2) but no formal train-
ing was given to practices as they were included in the
trial based on their experience in using text messaging
for other purposes (eg, appointment reminders).
Practices were instructed to send one text message to

their patients at the start of their seasonal influenza
campaign, but were free to send additional messages
later in the season if they chose to. Details of the inter-
vention delivery, including which member of staff sent
the text message, the time of day the messages were
sent, and whether messages were sent in bulk or indi-
vidually were left to the discretion of the practice
(though guidance was provided in the step by step
instructions).

Randomisation, allocation concealment and blinding
After enrolment to the trial, practices were randomly
allocated (1:1) to the standard care arm or the interven-
tion (influenza text messaging reminder) arm.
Randomisation was performed within strata defined by
the clinical software system or text messaging software
used by each general practice (TPP SystmOne, CPRD,
iPLATO), and was additionally stratified by region (for
CPRD practices) and borough (for London-based prac-
tices). Block randomisation, using block sizes of 2, 4 and
6, was performed. The allocation sequence was gener-
ated by an independent statistician who was blind to
practice name. The trial co-ordinator, who enrolled the
practices and informed them of their allocation, was
unaware of the allocation until a complete block had
been randomised. It was not possible to blind practices
to their allocation but data management and analysis
were performed blind to allocation.

Outcomes
The primary outcome, measured at the cluster level (GP
practice), was influenza vaccination uptake among
patients aged 18–64 years in the seven prespecified risk
groups during the period between 1 September and 31
December 2013. This time period would have captured
the majority of influenza vaccinations.
Secondary outcomes were (1) the proportion of eli-

gible patients sent a text message, and (2) outcomes
used to establish the feasibility of our methods, includ-
ing the rate of recruitment, adherence to the text messa-
ging protocol, adverse events and problems with
message delivery, availability of electronic health record
data, and the time and cost required to gather data.

Data collection
Data on vaccination uptake, overall and by clinical risk
group, were obtained through extraction of routinely
collected data. Additional consent from GPs was
required for further demographic patient-level data
(age and sex) and so were only available for a subset. In
practices that contribute data to the CPRD or use TPP
SystmOne software, relevant patient-level data were

extracted from the database using prespecified Read
codes (the standard clinical terminology system used in
general practice in the UK). Within London practices
using iPLATO software, data were extracted by the clin-
ical software supplier of the practice or the practices
themselves. Data extracted included patient registration
details, age, sex, death date, clinical risk group, vaccin-
ation status and influenza vaccine invites. Codes indicat-
ing risk groups and vaccinations were identified using
PRIMIS Plus Read code lists, available online.16 In one
of the three settings, where text messaging was systemat-
ically recorded in the practice electronic health record,
adherence to the intervention was assessed by study
investigators. It was not possible to measure adherence
to the exact wording of the text message. All data were
stripped of personal identifiers before being supplied to
the study team. Where patient-level data were not avail-
able, practice-level data were supplied by Immform, the
UK’s surveillance system for influenza vaccine uptake.17

Sample size
To achieve 90% power with a 5% significance level,
assuming an intracluster correlation of 0.024, 100 prac-
tices were required to identify a 7.5% relative increase in
vaccine uptake from 54% to 58%.18 To account for dif-
ferences in the number of eligible patients per practice
and dilution of the intervention effect through potential
contamination between arms, we chose to recruit and
randomise 150 practices to the study.11

Statistical methods
The primary analysis was by intent to treat, comparing
the cluster-specific proportions of vaccine uptake
between randomised arms using a two-sided t test, with
cluster proportions weighted to account for differing
numbers of at-risk patients across practices. Minimum-
variance weights were used,19 which weight cluster i by
ni=ð1þ ICCðni � 1ÞÞ where ICC is the intracluster correl-
ation coefficient and ni is the number of at-risk patients
in that cluster.

Sensitivity and subgroup analyses
We conducted a number of secondary analyses to
account for contamination between the randomised
arms. First, we used an instrumental variables approach
to fit a structural mean model, using the minimum-
variance weights from the primary analysis, to estimate
the intervention effect under hypothetical full adher-
ence,20 that is, assuming all eligible patients in the active
arm received an influenza text message, and no eligible
patients in the other arm received a text message. We
additionally performed a per-protocol analysis which
restricted analysis to the patients in each practice who
actually received their allocated intervention. These ana-
lyses were restricted to practices for which data were
available regarding text messaging.
In a non-randomised preplanned comparison, we

explored whether the intervention effect differed by
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time of day the text message was sent by using a multi-
level logistic regression model including a random main
effect for practice fitted to patient-level data. These ana-
lyses were also restricted to practices for which data were
available regarding text messaging.
A post hoc exploratory analysis was conducted using

similar multilevel logistic regression models to assess the
intervention effect within seven predefined at-risk
patient subgroups.
To assess whether participation in the trial changed

vaccine uptake (Hawthorne effect), we compared prac-
tices taking part in the trial to those outside the trial
using the ResearchOne primary care database (a
research database holding over 400 TPP SystmOne
practices). T tests were used to compare the at-risk popu-
lation size and vaccine uptake of standard care practices
taking part in the trial to practices outside the trial. Data
were analysed using Stata V.14.1.

Missing data
Receipt of in-practice influenza vaccine was automatic-
ally recorded in the clinical system from which we
extracted the data, so there was no missing outcome
data. However, if patients received their influenza
vaccine outside the practice, this would not have been
recorded unless the patient informed their GP. Patients
transferring out of the practice or dying during the
study period were not included in the denominator.
Adherence to the intervention could not be measured
for all practices because specific vaccine reminder text
messages were systematically recorded for practices using
only TPP SystmOne clinical software.

Substudy
A substudy was conducted among two intervention prac-
tices, whose administrative staff sent a short question-
naire (four questions) to patients who had received the
text message. Questionnaires were sent after the data
collection phase for the trial was complete (December
2013). Patients were asked to return anonymised
responses directly to the study team by mail (postage
pre-paid) via a self-completion questionnaire (free of
any patient or practice identifiers) about their memory
of having received the text message, any objections to
the message, and whether it encouraged them to receive
the vaccine (Questionnaire in online supplementary
appendix 3).

Practice questionnaire
A questionnaire was sent to all practices in the interven-
tion group to identify comments and concerns from
practice staff regarding use of the text message (see
online supplementary appendix 4). The questionnaire
was sent electronically to the staff member who had
been the named contact for the trial, with practice staff
members able to complete online, and was sent in early
December, when practices were nearing the end of the
flu vaccination season.

This trial was approved by Surrey Borders Ethics
Committee (13/LO/0872).

RESULTS
Our invitation to the trial was sent to over 2600 English
practices through the Primary Care Research Network,
TPP SystmOne practices, the CPRD and users of iPLATO
text messaging software. 376 expressed an interest in the
trial and 156 (41%) were eligible and provided consent
(figure 1). One hundred and fifty-six practices partici-
pated in the study. Seventy-seven were allocated to the
intervention group and 79 to standard care (figure 1).
Practices were followed up for text messaging and influ-
enza vaccine uptake between 1 September 2013 and 31
December 2013. Data for the primary outcome were
available in 155 of 156 practices. One intervention group
practice was lost to follow-up due to practice closure.
Additional demographic patient-level data, including age
and sex, were available in 144/156 practices (92%, 73/
79 standard care, 71/77 intervention). Overall, the final
trial analysis included 102 257 at-risk patients aged 18–
64 years (table 1).

Primary outcome
In the standard care arm of the trial, mean vaccine
uptake across practices was 50.7% and in the interven-
tion arm was 52.4%. A minimum variance weighted t
test showed that there was an absolute 2.62% (95% CI
−0.09% to 5.33%) increase in practice-level vaccine
uptake among at-risk patients aged 18–64 years (two-
sided p value=0.058) in the text messaging intervention
group, compared to standard care (table 2, observed
ICC=0.029). This corresponds to a relative increase of
5.17%. In a sensitivity analysis, further adjustment for
clinical software system showed a similar absolute
increase in vaccine uptake of 2.66% (95% CI −0.03% to
5.34%, p=0.052). Based on this analysis, the number
needed to text (NNT) to achieve one additional influ-
enza vaccination is 38.2 (95% CI −1.01 to 77.4).

Efficacy and per protocol analyses
Only TPP SystmOne practices recorded text messaging
systematically in a way that could be extracted from the
electronic health record. Among these practices (58
intervention, 58 standard care), in the intervention arm,
6 of 58 practices (10%) did not send any text message
to at-risk patients. In the standard care arm, 21 of 58
practices (36%) sent a vaccine reminder text message to
at least one patient. Among intervention practices, the
majority of messages were sent in September/October
(96%), with 4% sent in November/December. Among
the intervention practices, the median proportion of
patients sent a text message was 21.0% (IQR 10.2% to
47.0%), representing 156 messages per practice (IQR 65
to 287) (it was not possible to measure the proportion
of patients whose phone number was held by the prac-
tice) (table 3). In the standard care arm, the median
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proportion was 0% (IQR 0–6.3%), corresponding to a
median of zero messages per practice (IQR 0–61).
Characteristics of patients who were sent a message are
described in table 4.
In secondary analyses among practices where text mes-

sages were systematically recorded (TPP SystmOne
n=116 practices), instrumental-variables-based efficacy
analyses demonstrated that texting 100% of eligible
patients, compared with texting 0%, could achieve a
14.3% (95% CI −0.59% to 29.2%) increase in vaccine
uptake. Based on this analysis, the NNT=7.0 (95% CI
−0.29 to 14.3). A more modest aim of texting 50% of
patients could achieve a 7.2% (95% CI −0.30% to
14.6%) increase in vaccine uptake.
A per protocol analysis using the same minimum vari-

ance weighted t test, but excluding patients who did not
receive their allotted intervention, showed an absolute
increase in vaccine uptake of 9.40% (95% CI 4.68% to
14.1%) in the text messaging intervention group, com-
pared to standard care.

Subgroup analyses: among risk groups
Post hoc exploratory analysis using mixed models
demonstrated that, overall, the odds of vaccination
increased by 12% (OR=1.12, 95% CI 1.00 to 1.25) in the
text messaging arm of the trial compared to standard
care. Within the seven risk groups (chronic heart
disease, diabetes, chronic respiratory disease, liver
disease, chronic kidney disease, chronic neurological
disease, immunosuppression) there was little variation in
the ORs; text messaging appears to work better in

patients with chronic heart disease (OR=1.19, 95% CI
1.05 to 1.34, p for interaction comparing the OR for
text messaging between patients with and without
chronic heart disease=0.036), though less well in
patients with diabetes (OR=1.04, 95% CI 0.93 to 1.17, p
for interaction=0.011) (table 5).

Subgroup analyses: by age and sex
Post hoc exploratory analyses showed no differences in
the effect of the intervention by age group or sex.
Results are shown in table 5.

Timing of text message
In a post hoc non-randomised analysis, compared to
patients for whom no message was sent, those receiving
a text message at any time of day had increased odds of
being vaccinated. The estimated effect of sending mes-
sages in the morning appeared to be slightly lower than
for other times of day, and the effect in the evening
appeared to be slightly higher (morning, up to midday
OR=1.18 (1.10 to 1.26); early afternoon 12:00–15:30
OR=1.40 (1.32 to 1.50); late afternoon 15:30—18:00
OR=1.29 (1.18 to 1.42); evening 18:00 onwards OR=1.44
(1.09 to 1.89), p for interaction between times of
day=0.002) (see online supplementary table S1).

Hawthorne effect
Among practices in ResearchOne, we compared prac-
tices in the standard care arm of the trial (n=55) to
those outside the trial (n=281) in terms of influenza
vaccine uptake. This showed no difference in uptake

Figure 1 Consort flow diagram.
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(uptake in trial 50.0%, uptake outside trial 50.8%,
p=0.53), though practices taking part in the trial tended
to have slightly larger at-risk populations than those not
taking part (mean practice at-risk population in trial 705
compared to 574 outside the trial, p=0.02).

Secondary outcomes
Interest in the trial was higher than anticipated, but our
inclusion criteria prevented 76 (20%) of interested prac-
tices from taking part. Among all practices invited, the
proportion recruited was roughly 6%.

Table 1 Distribution of clusters and eligible patients in the standard care and intervention arms of the trial

Standard care Intervention

N clusters 79 76

Region (n clusters)

South East 4 3

London 18 16

East of England 17 16

South West 9 8

West Midlands 1 3

East Midlands 12 12

North East and North West 4 3

Yorkshire and the Humber 14 15

Clinical software or iPLATO user

CPRD 1 2

TPP SystmOne 61 59

iPLATO 10 10

N patients at-risk 51 136 51 121

Median (minimum, maximum) at-risk patients per cluster 583 (125, 1678) 637 (79, 3022)

Sex, n (%)*

Men 24 420 (51.2) 24 182 (51.2)

Women 23 285 (48.8) 23 005 (48.8)

Age group, n (%)*

18–34 8113 (17.0) 8216 (17.4)

35–50 16 197 (34.0) 15 797 (33.5)

51–64 23 395 (49.0) 23 174 (49.1)

Risk group, n (%)†

Chronic heart disease 8419 (16.5) 8291 (16.2)

Diabetes 12 999 (25.4) 13 370 (26.2)

Chronic respiratory disease 24 244 (47.4) 24 393 (47.7)

Chronic liver disease 1728 (3.4) 1605 (3.1)

Chronic kidney disease 3190 (6.2) 3045 (6.0)

Chronic neurological disease 5949 (11.6) 5853 (11.4)

Immunosuppression 3341 (6.5) 3766 (7.4)

*From patient-level data, based on 145 practices (N=94 892; 47 705 standard care, 47 187 intervention).
†Groups not exclusive.
CPRD, Clinical Practice Research Datalink.

Table 2 Number of practices, patients and estimates of effectiveness for the text message influenza vaccine reminder

Standard care Intervention

Practice-level summary

Number of practices 79 76

Per cent vaccinated in cluster—median (minimum, maximum) 50.6 (27.7 to 76.2) 53.4 (38.5 to 81.1)

Per cent vaccinated in cluster—mean (SD) 51.7% (8.8%) 54.3% (8.4%)

Patient-level summary

Total patients 51 136 51 121

Number vaccinated 25 939 (50.7%) 26 804 (52.4%)

Estimated difference in uptake percentage:

Primary analysis* 2.62 (95% CI −0.09 to 5.33), p=0.058

Sensitivity analysis, further adjusting for data source† 2.66 (95% CI: −0.03 to 5.34) p=0.052

*Minimum variance weighted cluster t test.
† Data sources: CPRD, TPP SystmOne, EMIS/Vision; used to stratify randomisation.
CPRD, Clinical Practice Research Datalink.
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Practices in the trial understood the randomisation
process, but there was some contamination between trial
arms (table 3).
The patient substudy and practice questionnaire

allowed us to monitor adverse events and harms to
patients. Of 77 intervention group practices, 72 (94%)
responded to the practice questionnaire. Three practices
(4.2%) reported difficulties in sending the text message;
one because of a failure of the text messaging software,
one because ineligible patients were accidentally
selected to receive the message, and one because only
small numbers of patients had consented to receive
messages.
Five practices (6.9%) reported complaints from

patients about the message (though numbers of

complaints were not recorded): due to ineligible
patients receiving messages (n practices=1), receipt of
>1 message (n=1); receipt of a reminder after making
an appointment (n=1), and two resulting from protocol
deviation (text message was missing the recipient’s name
or message contained incorrect clinic times). Sixty-two
practices (86.1%) reported that text messaging for influ-
enza vaccine reminders was worthwhile. No unintended
effects were reported to the study team.
Eight hundred and twenty-five patients were invited to

complete the substudy questionnaire. One hundred
patients responded (response rate 12%). Three quarters
(75/100) recalled receiving the text message. Of those
that recalled the message, 4 (5.3%) objected to the
message with no reason given, but 48 (64.0%) reported

Table 3 Summary of adherence to randomised allocation in 116 TPP SystmOne subset of practices

Standard care Intervention

Practice-level summary

N practices 58 58

At least 1 influenza vaccine reminder text message sent—N practices (%) 21 (36.2) 52 (89.7)

Percentage of eligible patients texted—N practices (%)

None 37 (63.8) 6 (10.3)

1% to <10% 7 (12.1) 8 (13.8)

10% to <20% 4 (6.9) 14 (24.1)

20% to <50% 7 (12.1) 18 (31.0)

50% to <75% 2 (3.5) 10 (17.2)

75% to 100% 1 (1.7) 2 (3.5)

Percentage of eligible patients sent a message—median (IQR) 0 (0–6.3) 21.0 (10.2–47.0)

Number of messages sent—median (IQR) 0 (0–61) 155.5 (65–287)

Number of messages sent—mean (SD) 45.3 (84.9) 191.6 (164.2)

Patient-level summary

Number (%) of patients sent a message 2628 (6.5%) 11 113 (27.1%)

Table 4 Text messages sent to patients in the standard care and intervention arms of the trial, by clinical risk group and

demographic characteristics

Standard care Intervention

N in group

Sent text

message n (%) N in group

Sent text

message n (%)

N 43 143 2732 (6.3) 44 037 11 515 (26.1)

Clinical risk group*

Chronic heart disease 6651 436 (6.6) 6657 1698 (25.5)

Diabetes 2367 136 (5.7) 2387 630 (26.4)

Chronic respiratory disease 1251 66 (5.3) 1182 321 (27.2)

Chronic liver disease 4571 252 (5.5) 4583 1030 (22.5)

Chronic kidney disease 20 240 1187 (5.9) 20 703 5462 (26.4)

Chronic neurological disease 10 120 999 (9.9) 10 318 3807 (36.9)

Immunosuppression 2343 87 (3.7) 2341 490 (20.9)

Age group*

18–34 6823 426 (6.2) 7050 1948 (27.6)

35–50 13 809 958 (6.9) 13 598 4147 (30.5)

51–64 20 001 1244 (6.2) 22 425 5018 (24.6)

Sex*

Male 20 752 1464 (7.1) 21 012 5777 (27.5)

Female 19 881 1164 (5.9) 20 061 5336 (26.6)

*Available in patient-level data from TPP SystmOne users only (N=116 practices, 81 706 patients; 40 633 standard care, 41 073 intervention).
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being encouraged by the text message to make an
appointment for their vaccine.
A final outcome was to evaluate the feasibility of ascer-

taining practice data regarding text message delivery
and influenza vaccine uptake. Changes were made to
the methods for ascertaining outcome data in response
to difficulties in acquiring outcome data via the planned
routes. One practice withdrew from the trial due to
closure during data collection. For the remaining 155
practices, access to data from existing primary care data-
bases (practices in CPRD and ResearchOne, the
primary care database of over 400 TPP SystmOne prac-
tices) was straightforward. These databases provided
data for 111 practices. However, ascertaining the data
was more expensive and logistically complex than
expected for iPLATO software users and among prac-
tices that did not consent to join the CPRD and
ResearchOne databases (N=44 practices; 21 intervention
group). For these practices, access to data was possible
directly through TPP SystmOne, and with some add-
itional costs data were accessed through clinical software
providers EMIS and Vision (see online supplementary
table S2). Through these routes (with full practice
consent), full patient-level data were available from 144
practices.
Data from 11 practices were available only at practice-

level, and after gaining practice consent, this was pro-
vided through Immform.17 This allowed assessment of
the primary outcome (vaccine uptake) among sub-
groups of risk but contained no information on text
messaging, age or sex. Additionally, in most data
sources, text messaging is not recorded systematically,
meaning that we were only able to perform efficacy and
per-protocol analyses among practices using TPP
SystmOne software. The additional costs of data collec-
tion raised the cost of the trial substantially but the total

cost of the trial was less than £1 per patient.
A breakdown of costs is given in table 6.

DISCUSSION
Statement of principal findings
Embedding a trial within existing, routinely recorded
primary care electronic health records was a feasible,
efficient and low-cost approach. Practices allocated to
the text messaging intervention arm had higher influ-
enza vaccine uptake among at-risk patients aged 18–
64 years than practices allocated to standard care.
However, there was only weak evidence of an effect and
the increase may have been due to chance. In most
practices, adherence to the intervention was low and
messages were sent to an average of one-fifth of eligible
patients. An efficacy analysis indicated that if practices
sent a reminder text message to 50% of at-risk patients,
vaccine uptake could increase by an absolute propor-
tion of 7%, while texting 100% of patients could
achieve a 15% increase in uptake. This indicates that
the modest intervention effect observed may be partly

Table 5 Vaccination uptake and intervention effectiveness by subgroups of clinical risk group, age group and sex

Standard care Intervention

N in group Vaccinated n (%) N in group Vaccinated n (%) OR (95% CI)

N 51 136 25 939 (50.7) 51 121 26 804 (52.4) 1.11 (1.00 to 1.25)

Clinical risk group

Chronic heart disease 8419 4409 (52.4) 8291 4592 (55.4) 1.19 (1.05 to 1.34)

Diabetes 12 999 8968 (69.0) 13 370 9294 (69.5) 1.04 (0.93 to 1.17)

Chronic respiratory disease 24 244 11 767 (48.5) 24 393 12 180 (49.9) 1.12 (1.00 to 1.25)

Chronic liver disease 1728 730 (42.2) 1605 700 (43.6) 1.11 (0.94 to 1.33)

Chronic kidney disease 3190 1727 (54.1) 3045 1722 (56.6) 1.14 (0.98 to 1.32)

Chronic neurological disease 5949 2906 (48.8) 5853 2979 (50.9) 1.14 (1.00 to 1.30)

Immunosuppression 3341 1686 (50.5) 3766 2029 (53.9) 1.19 (1.03 to 1.37)

Age group*

18–34 8113 2574 (31.7) 8216 2755 (33.5) 1.16 (1.01 to 1.32)

35–50 16 197 7344 (45.3) 15 797 7382 (46.7) 1.11 (0.98 to 1.25)

51–64 23 395 14 255 (60.9) 23 174 14 423 (62.2) 1.10 (0.98 to 1.24)

Sex*

Male 24 420 11 876 (48.6) 24 182 12 208 (50.5) 1.12 (1.00 to 1.26)

Female 23 285 12 297 (52.8) 23 005 12 352 (53.7) 1.09 (0.97 to 1.23)

*Available in patient-level data only (N=145 practices, 101 159 patients; 50 659 standard care, 50 500 intervention).

Table 6 Breakdown of trial costs for TXT4FLUJAB

Cost in GBP (£)

Incentive payments for intervention

group

15 600.00

Invitation letters, postage, administration 3700.00

iPLATO software support 1200.00

Planned data costs 3500.00

Research coordination and analysis 50 000.00

Unplanned data costs 20 600.00

Substudy cost 2770.00

Trial sponsorship 1000.00

Total 98 370.00
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attributable to low adherence. Participating practices
tended to have larger at-risk populations than practices
outside the trial. The standard care arm had the same
vaccine uptake as practices not in the trial, indicating
that our results are likely to be generalisable to all prac-
tices in England. Recent evidence has shown that text
messaging is effective in other contexts,21 22 and our
trial recruitment phase, questionnaire and substudy
indicated the popularity of text messaging among prac-
tices and patients. Our trial provided some evidence
that this intervention is likely to result in modest
improvements in influenza vaccine uptake among at-risk
groups aged 18–64 years.

Strengths
This study demonstrates the feasibility of embedding a
trial within routinely recorded primary care electronic
health records. Recruitment was feasible with the
support of the NIHR Primary Care Research Networks.
Our method was advantageous for two reasons: first, it
minimised the burden of research for practices and
encouraged recruitment, and second, it reduced the
cost compared to trial-specific data collection. We have
established the feasibility of recruiting practices (beyond
initial expectations), randomising practices to a text mes-
saging intervention and ascertaining outcome data using
the electronic health record. Our intervention was
simple and easy for practices to implement and this was
reflected in the positive feedback that we received from
practices in the text messaging group. Very few patients
expressed annoyance at receiving the message, and
while there may have been a response bias in our sub-
study results, we believe that those who did not respond
are less likely to have concerns. One of the key measures
of feasibility was our ability to obtain outcome data from
practices and, unfortunately, concern over data sharing,
particularly in response to care.data,23 brought chal-
lenges to outcome ascertainment. We obtained patient-
level data for 144 of 156 practices and primary outcome
data for 155. In doing so we have identified that the
optimal method for trials attempting to use electronic
health record data is to use only practices with estab-
lished data extraction procedures. Our trial was a cost-
effective approach to reach a population of over 100 000
at-risk patients, costing less than £1 per patient. Further
cost-savings would have been possible by using only prac-
tices in established research databases.

Limitations
Adherence to the intervention
There was some contamination between the interven-
tion and standard care arms: roughly one-third of stand-
ard care practices chose to send a message and
one-tenth of intervention practices failed to send a
message. This reduced the power of our trial to identify
a difference between groups; financial incentives to prac-
tices for adherence to the intervention may have been
beneficial to reduce contamination. In intervention

group practices, an average of one-fifth of patients were
sent a message. This was low because not all patients
have a mobile phone and many do not give their
numbers to their general practice, meaning that the
pool of eligible patients that could receive the interven-
tion was smaller than expected. One of the strengths of
the trial was that it was restricted to practices that
already used text messaging for other purposes, so the
proportion of the patient population with a mobile
phone number recorded would have been higher than
texting-naïve practices. However, it was not possible to
measure the proportion of patients for whom a valid
mobile phone number was held. A common issue for
practices wishing to use text messaging is consent. At the
time of the trial, there were no laws in place about
gaining consent from patients about text messaging.
The NHS has produced guidance for text messaging,24

though it does not differentiate between the two models
of consent available to practices: (1) an ‘implied
consent’ or ‘opt-out’ approach, in which the practice
assumes consent for those patients who have provided a
mobile telephone number; practices using the ‘implied
consent’ approach must have procedures in place to
ensure that they meet the NHS Confidentiality Code of
Practice25; (2) an ‘explicit consent’ or ‘opt-in’ approach,
in which each patient must provide explicit consent to
receive text messages, even after they have supplied
their number. The decision about consent is therefore
not straightforward but the Medical Protection Society
now recommends that practices should not assume
consent and should ask for it explicitly.26 Therefore the
proportion of patients who can be sent text messages
may not increase at a fast pace.
No data were available on the proportion of patients

that received or read the text message. Our efficacy ana-
lysis assuming intervention adherence of 100% showed
that sending text message vaccine reminders could
achieve an increase in vaccine uptake as high as 14%.
However, the response to a text message reminder
among patients who have not provided a mobile tele-
phone number to their general practice may not be the
same as those who have already given their number.
As practice staff members identified at-risk patients and

sent the text message using in-practice software, we were
unable to control adherence to the intervention. Though
we were unable to assess the wording of the text message
(as this is not routinely recorded by practices) several
practices reported modification of the message to suit
vaccination clinic times. We believe that the disadvantages
of our approach to implementation are outweighed by
the advantages of the pragmatic design and cost-savings.

Comparison to other literature
This is the first study to evaluate the use of text messa-
ging for vaccination reminders in English primary care.
In the USA, an individually randomised controlled trial
in a low-income population evaluated the use of text
messaging reminders sent to parents about their child’s
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influenza vaccinations. This study showed that text mes-
saging was responsible for a 9% relative increase in
vaccine uptake.27 Elsewhere, text messaging has proven
effective in reducing non-attendance for appointments
compared to no intervention,28 to aid smoking cessation
and to improve adherence to antiretroviral treatment.29

There is also good evidence that influenza vaccination
reminders (letters, postcards and phonecalls) are effect-
ive at improving uptake.7 However, when compared
against other reminder types, a systematic review showed
no benefit of text messaging for appointment
attendance.28

Based on this evidence, we believe that text messages
are likely to have some effect on vaccination uptake, but
our ability to detect an effect was limited by non-
adherence and the following two factors: (1) the prac-
tices in our trial were instructed to carry out their
seasonal influenza vaccine strategy as planned, with the
intervention group additionally asked to send a text
message to their at-risk patients. If practices were already
devoting resources to their influenza campaigns (eg,
emails, letters, phone calls, face-to-face reminders), an
additional text message may not be expected to substan-
tially improve uptake. We were unable to assess the
effect of other reminder methods as they were not rou-
tinely or systematically recorded in the patient electronic
health record. (2) While our message addressed some
key barriers to vaccination among the at-risk groups (rec-
ommendation from general practitioner, severity of
influenza, patient’s susceptibility to influenza, prompt
for patients that may simply have forgotten),3–5 there
may be remaining barriers that a single text message is
unable to overcome, for example, our message would
have no effect on patients that are unable to attend
clinic times, patients who are concerned about vaccine
side effects, or patients who simply do not wish to be
vaccinated. These remaining barriers limit the potential
of text messaging to improve uptake. These factors may
have contributed to the modest intervention effect
observed in our study.
There has recently been a move towards more effi-

cient randomised trial designs gathering follow-up data
at lower cost from existing data sets. For example: the
TASTE trial examined the effect of thrombus aspiration
before percutaneous coronary intervention (PCI), using
the existing Swedish Coronary Angiography and
Angioplasty Registry for follow-up data;30 the SAFE-PCI
trial compared the safety of radial or femoral access for
PCI using the existing National Cardiovascular Data
Registry CathPCI Registry (although this trial was aban-
doned for futility due to low event rates);31 32 while two
low cost pragmatic randomised trials in the UK used
routinely collected NHS primary care electronic health
records for outcome data, RETRO-PRO comparing ator-
vastatin against simvastatin,10 and eLung comparing
immediate or deferred antibiotics for mild to moderate
exacerbation of COPD.10 Our study, albeit a cluster ran-
domised trial, was by far the cheapest of any such

low-cost pragmatic trial published to date. An overview
of the costs in this trial is presented in table 6. Our trial
was restricted to practices that were existing users of text
messaging and for practices that have not used texting
before, there may be some set-up costs for text messa-
ging software. However, these costs do not apply for all
software systems and are often borne by the local
Clinical Commissioning Group, meaning that the inter-
vention remains cheap at the practice level.

Implications
Text messaging is a low-cost intervention, popular with
patients and quick for practice staff to implement. As
practices are incentivised to vaccinate clinical risk
groups as part of the Quality Outcomes Framework
(QOF) (those with COPD, coronary heart disease, cere-
brovascular disease and diabetes), and as part of the
NHS Enhanced Service,33 a low-cost intervention that
may help to increase uptake is likely to have wide
appeal. While our trial provides no definitive conclusion
about the effectiveness of text message influenza vaccine
reminders, it does show that most practices are only able
to send text messages to a minority of patients within
their practice. If text messaging is to replace invitation
letters, or be used as an additional strategy to improve
vaccine uptake, then levels of patients being texted
would need to markedly increase in order to have an
important effect. Use of text message technology is
increasing and we have provided some evidence for its
utility for increasing vaccine uptake among at-risk
groups under 65. We have also demonstrated that cluster
randomised trials using routinely collected electronic
health record data can be conducted at very low cost.

CONCLUSION
This trial demonstrated the feasibility of text messaging
interventions for cluster randomisation within English
general practice. Owing to the growth of technology and
mobile phone usage, we recommend further research to
evaluate whether repeated or personalised messages are
effective at increasing vaccination uptake in those aged
18–64 years at-risk, and strategies to increase the number
of eligible patients with mobile phone numbers
recorded. Given the low cost of this trial (<£1 per
patient), the novel trial methods used here could be
applied to a wide variety of questions relevant to the
National Health Service.
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Protocol: A cluster randomised trial of text messaging 

reminders for influenza vaccine in patients under 65 in 

clinical risk groups in English primary care 

 

1 Administrative information 
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A cluster randomised trial of text messaging reminders for influenza vaccine in patients 

under 65 in clinical risk groups in English primary care. 
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Trial sponsor: LSHTM 

1.6 Lay summary 

Influenza causes a substantial burden to the NHS and the UK as a whole.  Influenza vaccine 

is safe and effective but is required annually.  In 2012, the UK government recommended 

that at least 75% of elderly people (aged 65+) and 75% people under 65 with certain chronic 

conditions (e.g. chronic heart disease, diabetes, asthma, etc) should be vaccinated.  While 

primary care practices are achieving targets for the elderly, they are under-performing in 

patients with chronic conditions, missing a third of eligible patients in 2011/12.  Therefore 

strategies to increase flu vaccine uptake in these patients are required.   

Text messaging is already being used in some practices for flu vaccine reminders but there 

has been no trial assessing its effectiveness.  Therefore, we propose a trial of a text 

message flu vaccine reminder in patients aged under 65 who have a chronic condition.   

This study will randomise general practices to either standard care (seasonal flu campaign 

as planned), or to receive additional resources allowing them to send a targeted text 

messaging campaign to eligible patients aged under 65 and with a chronic condition.  

Vaccine uptake will be ascertained through the anonymised patient medical records. 

 

1.7 Review by ethics committees 

This protocol will be reviewed by: 

 the London School of Hygiene and Tropical Medicine Ethics Committee;  

 the Independent Scientific Advisory Committee at the Clinical Practice Research 

Datalink;  

 the Research Projects Committee at ResearchOne, and  

 the Surrey Borders National Research Ethics Committee.  
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2 Introduction 

2.1 Background and rationale 

2.1.1 Justification for a trial  

Influenza morbidity and mortality causes a substantial financial burden to the NHS and to the 

UK as a whole.  Influenza vaccine is safe and effective but is required annually because the 

circulating strain of virus changes each year.  In the UK in 2012, the Chief Medical Officer 

(CMO) has recommended that at least 75% of elderly people (aged 65+) and 75% people 

under 65 with certain chronic conditions (e.g. chronic heart disease, diabetes, asthma, etc) 

should be vaccinated. 

While primary care practices are achieving these targets for elderly patients, those set for 

patients with chronic conditions are not being met and have shown no substantial increases 

in the past decade1.  Therefore strategies to increase flu vaccine uptake in these patients 

are required.   

Several randomised trials have demonstrated the effectiveness of flu vaccine reminders 

delivered to patients by letter, postcard or telephone.2, 3  However, use of text messaging in 

the NHS for appointment reminders is increasing as it is cheap, quick and effective.  Text 

messaging is already used in roughly 30% of practices to remind patients about their flu 

vaccine4 but there has been no trial addressing its effectiveness.  Trials of text messaging in 

the US have shown some success as vaccine reminders, but whether there is an effect in 

UK primary care is unknown.  Therefore, we propose a cluster randomised trial of a text 

messaging flu vaccine reminder in patients aged under 65 who have a chronic condition. We 

will randomise whole primary care practices to either standard care or a text messaging 

campaign to eligible patients.  

 

2.2 Objectives 

Primary 

(i) To estimate the level of vaccine uptake in intervention and standard care groups 

(ii) To evaluate the feasibility of recruiting and randomising practices to a text 

messaging intervention trial; 

(iii) To evaluate the feasibility of practice delivery of a text message intervention to 

eligible patients within a primary care setting; 

(iv) To evaluate the feasibility of ascertaining practice data regarding text message 

delivery and flu vaccine uptake. 

Secondary 

(v) To explore the acceptability of text messaging in a sample of patients 

 

  



Protocol version 2.7, 11/02/2014 

Page 4 of 16 
 

2.3 Trial design 

A cluster randomised trial in three settings.   

3 Methods 

3.1 Participants, interventions and outcomes 

3.1.1 Study setting 

Three settings in UK primary care: 

1. Practices contributing data to the Clinical Practice Research Datalink (CPRD), a 

primary care database; 

2. Practices contributing data to ResearchOne, a primary care database; 

3. Practices in London using iPlato software: Initially practices in Islington and 

Barnet, widening to all London boroughs to meet recruitment targets. 

 

3.1.2 Eligibility criteria 

Eligible practices will be those in one of the three settings described above that already use 

a text messaging system to communicate with patients about issues other than influenza 

vaccination.   Within CPRD and practices in London, this system is iPlato5.  Islington and 

Barnet have high iPlato coverage and therefore are ideal study settings.  All practices within 

these boroughs will be targeted initially.  We will then widen our recruitment to all iPlato 

practices to increase recruitment.  Within CPRD, practices which have sent >100 text 

messages to patients for non-flu vaccine related issues will be identified and contacted 

(assuming other eligibility criteria are met).  Within ResearchOne practices use TPP 

software, which has text messaging capability.  Therefore all practices are automatically 

eligible.  Practices using any other text messaging software will be excluded.   

We will also exclude:  

(i) Practices that used text messages for influenza vaccination reminders in the 

2012/13 influenza season because their planned seasonal flu campaign is likely 

to include a text message to the target group.  In CPRD and ResearchOne, this 

will be established by interrogating the practice medical records.  In London 

practices using iPlato, the software company will provide this information. 

(ii) Practices whose Clinical Commissioning Group (primary care trust) aims to send 

out a targeted text message campaign in all practices.  The text messaging 

software company work with the seasonal influenza leads in each Clinical 

Commissioning Group and will be able to provide this information. 

 

3.1.3 Interventions 

This is a cluster trial6, 7 in which whole general practices will be randomised to the 

intervention or control group. 
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Practices in the intervention arm will be asked to deliver a text message intervention to 

patients.  Practices will receive additional support for this, comprising guidance notes 

regarding delivery of the message (content, timing, eligible patients) and payment for the 

time of a practice administrator to deliver the intervention.   

The text message intervention will be an influenza vaccination reminder to patients who are 

under 65 in a clinical risk group (with chronic heart disease, chronic neurological disease, 

diabetes, chronic kidney disease, chronic liver disease, chronic respiratory disease, 

immunosuppression), as set out by the Chief Medical Officer.  The Chief Medical Officer also 

recommends that pregnant women are vaccinated but due to difficulties in identifying 

pregnant women, and ethical issues regarding contacting them, we will not ask intervention 

practices to send a text message to them.   

Practices will identify eligible patients based on their electronic medical records.  Practices 

will have established systems for this using their practice software and we will not ask them 

to change this process.   

The message content that practices will be asked to send is: 

“Hello PATIENT NAME, to reduce your risk of serious health problems from flu 

we recommend vaccination. Call PRACTICE PHONE NUMBER to 

book. PRACTICE NAME” 

Intervention practices may be contacted up to three times during their flu season to remind 

and offer assistance from the text messaging software company with sending the text 

message to eligible patients.   

Practices in ResearchOne: During the trial, ResearchOne collaborators will keep a record 

of intervention practices that have sent the text message, and will update the Chief 

Investigator fortnightly with this list.  A named contact at practices that have not sent the 

message will be contacted by email by a member of the Trial Management Team up to three 

times to remind them to send the message.  This will be done at weekly intervals from the 

start of the influenza campaign.  Practices will be reminded that they can use the F1 help 

service in the TPP software for assistance in sending the message. 

Practices in CPRD or in London using iPlato: During the trial, the iPlato software 

company will keep a record of intervention practices that have sent the text message, and 

will update the Chief Investigator weekly with this list.  A named contact in practices that 

have not sent the message will be contacted by email by a member of the Trial Management 

Team up to three times to remind them to send the message.  This will be done at weekly 

intervals from the start of the influenza campaign.  Practices will be reminded that they can 

contact iPlato for assistance with sending the message. 

An online or hard copy posted questionnaire will also be sent to practices in the intervention 

arm to ascertain feedback from practice staff about delivery of the intervention.  

The comparison group will be asked to continue with their seasonal flu campaign as planned 

(standard care). 
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3.1.4 Sub-study for patient feedback 

A small sub-study will also be conducted in 2 participating intervention practices.  Each of 

these practices will send a short anonymous questionnaire to patients that were targeted in 

the seasonal influenza campaign.  This questionnaire will be anonymised, with no personal 

identifiers and mailed back to the Chief Investigator in a stamped addressed envelope.   
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3.1.5 Outcomes 

Primary outcomes 

Objective (i): To estimate the level of vaccine uptake in intervention and standard care 

groups.  We will measure: 

 Influenza vaccine uptake, stratified by risk group; 

 

Secondary outcomes: 

Objective (ii): To evaluate the feasibility of recruiting and randomising practices to a text 

messaging intervention.  We will measure: 

 Practice recruitment rate; 

Objective (iii): To evaluate the feasibility of practice delivery of a text message intervention 

to eligible patients within a primary care setting.  We will measure: 

 Extent that text messages are sent by practice to eligible patients; 

 Practice acceptability of message, including aspects of delivery, content, results; 

 Cost to practice of delivering intervention; 

Objective (iv): To evaluate the feasibility of ascertaining practice data regarding text 

message delivery and flu vaccine uptake.  We will measure: 

 Availability of data to examine text message receipt in each risk group; 

 Availability of data to examine vaccine uptake in each risk group; 

 Time and cost required to gather data. 

 Level of vaccine uptake in intervention and standard care groups; 

Objective (v):  Acceptability of text messaging to patients. 

 

  



Protocol version 2.7, 11/02/2014 

Page 8 of 16 
 

3.1.6 Practice timeline 

The practice timeline is described in the table below.   

  Study period 

  Enrolment Allocation Post allocation Closeout 

Time point Aug 2013 Sept 2013 
Sep to 

Dec 2013 Dec 2013 Feb 2014 

Enrolment:     
 

    

Eligibility screen x   
 

    

Informed consent x   
 

    

Allocation   x 
 

    

Interventions:     
 

    

Intervention     x     

Control     x     

Assessments:     
 

    

Practices complete 
questionnaire 

    
 

x   

Researchers extract 
relevant data from 
practice (age, sex, 
clinical risk group, 

influenza vaccination 
reminder types, vaccine 

uptake) 

        x 

Questionnaire to patients 
in the substudy    

x 
 

 

 

3.1.7 Sample size 

At 90% power and 5% significance, we will require 180 practices to identify an increase in 

vaccine uptake from 54% to 57%. This 5.5% increase is a conservative estimate based on 

previous text messaging and vaccine reminder studies.2 We have therefore chosen to recruit 

and randomise 200 practices with approximately 750 eligible patients per practice.  This is 

based on a design effect of 0.02404; this was estimated based on clustering of influenza 

vaccine uptake in the 2011/12 influenza season for general practices in the CPRD.   

 

3.1.8 Recruitment 

3.1.8.1 CPRD 

The Chief Investigator will identify eligible practices in the CPRD.  The anonymised practice 

records of the CPRD will be interrogated to identify practice use of text messaging in the 

2012/13 influenza season.  Text messages to patients are recorded as Read codes.  Any 

practice with >100 text message Read codes to patients will be defined as a frequent user of 

text messaging software.  Practices that used text messaging for vaccination reminders in 

the 2012/13 influenza season will be excluded.   

Eligible practices will be contacted by mail to ascertain their interest in the trial, to identify 

which software system is used and to establish whether the practice meets eligibility criteria.  
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Any interested practice that meets the eligibility criteria will be sent a consent form and 

further information regarding the study.   

 

3.1.8.2 ResearchOne 

All practices using TPP SystmOne software are potentially eligible for the trial as all have the 

facility to use the in-built text messaging software.  Practices will be contacted by the Chief 

Investigator and asked for expressions of interest.  At the time of expressing interest, 

practices will give consent for their anonymised records to be interrogated.  Based on the 

practice records, the ResearchOne team will identify practices that sent a targeted text 

message campaign in the 2012/13 influenza season, and will also identify the CCG in which 

the practice sits.  These data will allow eligibility criteria to be applied.   

Any interested practice that meets the eligibility criteria will be sent a consent form and 

further information regarding the study.   

 

3.1.8.3 London practices using iPlato software 

Initially, practices in Islington and Barnet will be contacted via email for initial expressions of 

interest.  Practices will be contacted by a member of Noclor, the North and Central London 

Research Consortium.  Interested practices will be directed to the Chief Investigator or to a 

study website, where they will be able to access the practice information sheet and consent 

form.  A formal letter of invitation, practice information sheet and consent forms will be sent 

to interested practices.  To increase recruitment, we will also target practices using iPlato 

across other London boroughs. 

 

3.1.8.4 Recruitment to the sub-study 

After recruitment to the main study, practices in the intervention arm will be randomly 

selected for invitation to the sub-study.  We aim to recruit two practices. 

 

3.2 Assignment of interventions 

3.2.1 Randomisation procedure 

We will use block randomisation within each setting.  In the CPRD and ResearchOne, we 

will stratify by region.  In Islington and Barnet, we will stratify by borough. 

We will randomise using random permuted blocks of size 2, 4 and 6.  (Group 1 is the 

standard care, group 2 is intervention).  20% of blocks will be size 6, 50% of blocks size 4 

and 30% of size 2.  The randomisation will be blinded to practice name, and the study team 

will not see the randomisation list in advance. 
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3.3 Data collection, management and analysis 

3.3.1 Data collection methods 

3.3.1.1 Recruitment rate 

We will record the number of practices approached, recruited and analysed. 

 

3.3.1.2 Data relating to intervention delivery from questionnaires 

Electronic questionnaires will be sent to all intervention practices in CPRD, ResearchOne 

and London-based practices.   

 

3.3.1.3 Data relating to measurement of exposure and outcome 

CPRD: In practices that contribute data to the CPRD, all exposure and outcome data will be 

ascertained through the anonymised electronic healthcare records, which are routinely 

uploaded by the practice into the database.  We will collect data on age, sex, clinical risk 

group, vaccination reminder type (text, letter, phone call, face to face), vaccination uptake, 

death, transfer out of practice, flu and flu-like illness, and hospital admissions.  Follow-up for 

practices will be complete using this method. 

ResearchOne: In practices that contribute data to ResearchOne, all exposure and outcome 

data will be ascertained through the anonymised electronic healthcare records, which are 

routinely uploaded by the practice into the database.  We will collect data on age, sex, 

clinical risk group, vaccination reminder (text, letter, phone call, face to face),vaccination 

uptake, death, transfer out of practice, flu and flu-like illness, and hospital admissions.  

Follow-up for all practices will be complete using this method. 

For practices that do not join or withdraw from ResearchOne, we will approach the data 

provider (TPP SystmOne) directly to request a one-off data extract, or ask a practice 

administrator to extract the data for us.  All data will be anonymised,  

Practices in London using iPlato software: Within London practices, ascertainment of 

exposure and outcome data will be tested through a number of methods because it is an 

objective of this trial to establish the best approaches for data collection based on ease of 

collection, cost and time.  Approaches that we will use are: 

(i) The GP extraction service;8 

(ii) iPlato data collection; 

(iii) Practice data interrogation by a member of research staff or practice 

administrator. 

(iv) The EMIS data extraction service; 

(v) The Vision data extraction service; 

(vi) MIQUEST data extraction tool. 

Data required are age, sex, clinical risk group, vaccination reminder (text, letter, phone call, 

face to face), vaccination uptake, death, transfer out of practice, flu and flu-like illness, and 

hospital admissions.  
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3.3.2 Data management 

Data from the online questionnaires will be imported into a spreadsheet for analysis.  These 

and all other practice electronic data will be stored inside a secure network at the London 

School of Hygiene and Tropical Medicine. 

Trial consent forms, questionnaires and any correspondence with practices will be stored in 

locked filing cabinets at the Trial Coordinating Centre at the London School of Hygiene and 

Tropical Medicine.  Only trial staff will have access to these. 

3.3.3 Statistical methods 

3.3.3.1 Primary outcome 

We will compare vaccine uptake in the intervention and control groups using a t test. 

A cluster-level analysis will be performed using practice specific proportions as observations.  

We will compare vaccine uptake in the intervention and standard care groups using a t test, 

with the size of clusters taken into account.    

Although the study will be carried out in three settings, the analysis will not be stratified by 

setting.  This is because the settings are identical in terms of the intervention used, the 

vaccine used and the vaccine targets. The only differences between the settings are the GP 

software system used by the practice.  Since this will not influence vaccine uptake, there is 

no justification to stratify by setting.  

3.3.3.2 Secondary outcomes 

Across each of the three study settings, a series of descriptive statistics will be produced.  

Descriptive statistics will include: 

 Recruitment rate:  

 Number and proportion of patients within each risk group that were sent the text 

message; 

 Proportion of practices experiencing difficulties sending the text message; 

 Proportion of practices experiencing patient complaints; 

 Proportion of practices describing the intervention as worthwhile; 

 Proportion of practices open to participation in another text messaging trial; 

 Average cost of delivering intervention; 

 Cost and time required for ascertaining practice data;   

 Proportion of patients who complained (sub-study data), 

3.3.3.3 Sensitivity and subgroup analyses 

Our primary analysis will be an intention to treat analysis.  However, to account for any 

contamination between the standard care and intervention arms, we will carry out a per-

protocol analysis. 

Where available, we will also measure the difference in vaccine uptake, comparing practices 

that used the exact wording of the message in the study protocol with practices that used an 

alternative message.  We hypothesise that practices using our message (based on 

behavioural theory) will have a higher uptake than an alternative designed by the practice.   

As this will be a non-randomised comparison, we will adjust for confounders. 
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Finally, we will compare the effectiveness of the text message based on the time of day that 

it was sent to patients.  We hypothesise that messages sent in the late afternoon will have 

more effect that those sent at earlier times of day, when patients may not have the time to 

respond. 

3.3.3.4 Hawthorne effect 

The study design allows an evaluation of the generalisibility of the study population; 

practices that take part in the study can be compared to other practices outside of the trial 

that contribute data to ResearchOne and CPRD. We will test whether participation in the trial 

changes the behaviour of practices in their use of text messaging (Hawthorne effect). 

This study will provide evidence regarding the effectiveness of text messaging reminders for 

influenza vaccine in patients under 65 with chronic conditions.  The methodology here will be 

applied to future cluster randomised trials of text messaging interventions within electronic 

heath records. 

 

3.3.4 Monitoring 

The Trial Management Group will oversee the work of the coordinating centre and will meet 

regularly in person or by teleconference, to monitor the progress of the trial and to deal with 

any practical issues. 

No Trial Steering Committee will be convened.   

 

3.3.5 Data monitoring 

An independent data monitoring and ethics committee (DMC) is not required for this trial.   

 

3.3.6 Patient or usergroup involvement 

We will consult with two lay members of the Steering Commitee of two CPRD trials that are 

currently underway. 

 

4 Ethics and dissemination 

4.1 Research ethics approval 

The trial has research ethics committee approval for the UK and is gaining R&D approval 

from all sites. Potentially eligible practices will be provided with information about the trial to 

consider for up to one month. Informed consent will be sought prior to randomisation.   

Approval has also been sought from the LSHTM ethics committee and the ResearchOne 

Projects Committee. 
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4.2 Protocol amendments 

Any amendments will be submitted for approval to the appropriate bodies  

 

4.3 Consent  

Self-completion consent forms (attached in Appendix 5.1) will be mailed to practices, 

returnable to the Chief Investigator at the London School of Hygiene and Tropical Medicine.    

 

4.4 Confidentiality 

Patient and practice data will be stored as described in section 3.3.2.  Any identifiable patient 

data will be anonymised and stored inside a secure network.  Access to data will be 

controlled. 

 

4.5 Declaration of interests 

No competing interests declared. 

 

4.6 Access to data 

The data will be accessed by authorised persons from the London School of Hygiene & 

Tropical Medicine of research governance authorities to check that the study is being carried 

out correctly. All will have a duty of confidentiality and no data will be disclosed outside the 

research site.  All patient- and practice-level information will be kept strictly confidential.  

 

4.7 Dissemination policy 

The results of the trial will be published in peer reviewed journals and a report will be 

disseminated to all participating practices. 
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5 Appendices 

5.1 Informed consent materials 

Informed Consent Form for Practices 

Practice name: _____________________________________________________________________ 

Practice address:____________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

 

Please could you provide the email address of practice member of staff who will take responsibility for 

the text message campaign?___________________________________________________________ 

 

 

Study Protocol Number: 2.4 

Clinicaltrials.gov number: 

Full Title of Project: A cluster randomised trial of text messaging reminders for influenza vaccine in 

patients under 65 in clinical risk groups in English primary care. 

Name of Principal Investigator: Liam Smeeth 

 

Please initial box 

1. I confirm that I have read and understand the practice information sheet dated 
22/08/2013 (version 2.5) for the above study. I have had the opportunity to 
consider the information, ask questions and have had these answered fully. 

 

 

2. I understand that my practice’s participation is voluntary and we are free to 
withdraw at any time, without giving any reason, without our legal rights being 
affected. 

 

 

3. I understand that vaccine uptake data collected during the study may be looked at 
by responsible individuals from the London School of Hygiene and Tropical 
Medicine, from regulatory authorities or from the NHS Trust, where it is relevant to 
taking part in this research. I give permission for these individuals to access our 
practice records.   

 

 

4. I agree to our practice taking part in the above study.  
 
 

 

 

 

__________________________   ____________________  ________________ 

Name of Person giving consent   Signature    Date 

 

1 copy for practice (original); 1 copy for Principal Investigator  
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7 Read code lists 
The following are Read code lists that we will use to ascertain text message exposure and 

vaccine uptake outcome data in the Clinical Practice Research Datalink and ResearchOne 

datasets. 

 

7.1 Influenza vaccination 

 

Read code Read term 

65E..00 influenza vaccination 

65E2.00 influenza vaccination given by other healthcare provider 

65E2000 Seasonal influenza vaccination given by other healthcare provider 

65ED.00 Seasonal influenza vaccination 

65ED000 Seasonal influenza vaccination 

9OX8.00 has influenza vaccination at work 

ZV04800 [v]influenza vaccination 

ZV04811 [v]flu - influenza vaccination 

In addition to these Read codes, influenza vaccination will be based on therapy codes using 

BNF codes 14.4.2 (Vaaccines and Antisera – influenza vaccines) 

 

 

7.2 Text message vaccination reminder 

 

Read code Read term 

9OXC.00 influenza vaccination invitation sms text message sent 

9OXC100 influenza vaccination invitation 1st sms text message sent 

9OXC200 influenza vaccination invitation 2nd sms text message sent 

9OXC300 influenza vaccination invitation 3rd sms text message sent 

 

 



 

 
TEXT4FLUJAB Instructions for practices 
 

You have been assigned to the intervention group, and therefore you should send a 

text message to patients that are aged under 65 in a clinical risk group.  This is the 

group that you would normally target for your seasonal flu campaign and includes 

patients who are under 65 with: 

 Diabetes; 

 Chronic heart disease; 

 Chronic neurological disease; 

 Chronic kidney disease; 

 Chronic respiratory disease; 

 Immunosuppression; or 

 Chronic liver disease. 

You should use your practice computer system to identify these patients in the usual 

way.   

You should also still proceed with any other strategies that you had planned to 

contact patients about flu vaccine. 

The text message should be sent at the beginning of your seasonal flu campaign 

and the content should be as follows: 

“Hello PATIENT NAME, to reduce your risk of serious health 

problems from flu we recommend vaccination. Call PRACTICE 

PHONE NUMBER to book. PRACTICE NAME” 

The text messaging software has options to insert the name of the patient, your 

practice telephone number and your practice name.   

 

A step-by-step guide has been included in this information pack to help you send the 

message.  If you are having any problems with the text messaging software, then 

please contact IPLATO by emailing: support@iplato.net or calling: 020 3178 4675.  

Please note that your practice will be charged at an hourly rate for calls longer than 

15 minutes. 

If you have any other questions about the trial, then call Emily Herrett on 0207 927 

2837.

mailto:support@iplato.net


  
 

TXT4FLUJAB : 3 Step Guide 

Introduction 

The TXT4FLUJAB trial seeks to target one patient cohort: people under 65 who live with chronic 

condition(s).  

 

To send your test message, there are 3 steps to complete; together this should take no longer than 15 

min. If, at any stage, you need any assistance please email support@iplato.net to book a phone 

appointment with an iPLATO support consultant. 

 

 

 

  

Search 

• Surgery runs searches on their GP system for at risk patients eligible for flu jab and uploads 
list of patients into a group in iPLATO Patient Care Messaging. 

Send 
• Surgery sends message to at-risk patients inviting them to receive a flu jab. 

Book 
• Surgery books patient in for appointment and ensures that the patient turns up.  

mailto:support@iplato.net


  
 

Step 1- Search 

1) Search GP system:  

 On your GP system (Emis, Vision, iSoft, TPP SystemOne) run searches for the required 

cohort. 

 Export the search as an Excel spreadsheet or CSV file containing the patient’s unique ID 

number.  Open the file from its saved location. 

Please call your GP Systems provider for help on running these searches.  

2) Import search into iPLATO: Perform the steps below. 

 Log in to: http://www.pcm.nhs.uk with your user name and password. 

 Create your group: 

a. Click on ‘PHONEBOOK’ Menu. 
 

b. Click on the ‘Groups’ button. 

 

c. Click on the ‘Add New’ button and in Group Name box enter your patient group 

name e.g. Seasonal Flu 16-64 at Risk and select ‘Save’.  

d. Once saved, a pop up window will appear on screen called ‘Edit Group’. 

e. Open the saved search (Excel spread sheet or CSV file) from its saved location (see step 1 above). 

f. Highlight and Copy the ‘Patient ID’ column in the search (right click and select copy). 

 

 

 

g. Paste the column  

into the ‘Patient ID’ 

box in the ‘Edit 

Group’ window. 

 

h. Patient IDs will now 

appear in the patient 

ID box, click on the 

‘blue arrow’ to move 

the Patient IDs into 

the member box. 

i. Once all of your patients have moved across to the members box click on ‘Save’. You have created your 

group! 

 

  

http://www.pcm.nhs.uk/


  
 

Step 2 – Send 

Patients respond quickly to SMS sent from their GP so please brief your reception staff in advance of 

sending in the event that the campaign might generate increased volumes of patients calling in to the 

surgery.  You may wish to stagger the message over a few days to spread the workload, and send the 

messages on a quiet day or quiet time of day. 

 

Message Templates 

Before sending a message to relevant patients please ensure that you use the wording of the template 

message below.  You can create a template of this message through the ‘Manage Templates’ 

function. 

 

Template Hello <firstname2>, to reduce your risk of serious health 
problems from flu we recommend vaccination. Call <INSERT 
PRACTICE PHONE NUMBER> to book. <INSERT 
PRACTICE NAME> 

 

Sending 

1. Click on ‘TEXT Menu’: 
 

2. Select recipients: 

 Scroll down to the Groups box on the left hand side and highlight your first patient group.  

 Click on the ‘blue arrow’ to move the group across to the recipient list i.e. Seasonal Flu 16-65 at risk. 

 

 Press the ‘Next’ button to bring you to the next sub menu ‘Message’. 

  



  
 

3. Select your text message:  

 Scroll down to the Templates box and Highlight your flu message. Click on the ‘blue arrow’ to move 

it to the message box.  

  

 Press the ‘Next’ button to go to the next page ‘Sending Options’. 

4. Add a Read Code (Optional): 

 Click the ‘Add’ a Read Code button (feature not available if you are sending 

SMS through NHSmail OR you use iSOFT or TPP SystemOne). 
 

 Click on the button under sending option at the 

bottom left of the screen. 

 In the box labelled ‘Read Code’ enter 9OXC1 

for Flu Vaccination invite first SMS text 

message sent and click on ‘Save’.  

 Alternatively enter any Read Code you consider 

appropriate. You can also add your own 

customised comment that will be added to the 

Patient Read Code in the patient record. 

 

5. Review your message and Send: 

 Click on the ‘Confirm to Send’ button on the bottom right of the screen and check that all message 

details are correct. 

- Check the message template is correct. 

- Check number of recipients selected is correct. 

- If you wish to change any details, click on ‘Cancel’ 

button. 

- Click the ‘Send’ button 

 

  



  
 

Step 3 – Book 

Patient Responses 

In the event that patients reply to the message, the message will be forwarded by email to the practice 

manager or administrator (as per system settings).  

E-mail inboxes should be checked regularly for patient responses. Alternatively go to Reports Menu 

4 > Inbox for a list of all patient responses. 

Please ensure that you brief reception prior to sending. Patients respond quickly so, if you ask them in 

your flu message template to call in to book an appointment, you need to be prepared.  

There is no cost to the practice however the patients’ mobile network provider will charge the patient 

at the operators’ standard rate. 
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Patient questionnaire 

 

1. Do you remember receiving a text message to remind you about getting your flu vaccine? 

Yes 

No 

 

 

 

2. Did you have any objections to the text message? 

Yes (please describe in the box below) 

  No 

 

 

 

3. Did you get a flu vaccine this year? 

Yes 

  No 

 

 

 

4. Did the text message encourage you to make an appointment for your flu vaccination? 

Yes 

No 

Any comment? 

 

Any comment? 

 

Any comment? 

 

Any comment? 
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Practice questionnaire 
 

1. Did you experience any difficulties in sending the text message to patients? 

Yes 

No 

 

 

 

2. Were there any complaints from patients about the text message? 

Yes 

  No 

 

 

 

3. Did you think that it was worthwhile to send a text message to patients about getting their flu 

vaccine? 

Yes 

  No 

 

 

 

4. Would you consider being part of another trial of a text messaging intervention? 

Yes 

No 

Any comment 

 

Any comment 

 

Any comment 

 

Any comment 

 



Supplementary tables 

Supplementary Table 1. Non-randomised comparison to show the effect of the time of day that 

practices sent text message influenza vaccine reminders on influenza vaccine uptake. (N=116 

practices, N=814,706 patients) 

 OR 95% CI 

Time of day    

No text message sent 1 -  

Morning (up to midday) 1.18 (1.10, 1.26) 

Early afternoon (12-3.30pm) 1.40   (1.32, 1.50) 

Late afternoon (3.30-6pm) 1.29 (1.18, 1.42) 

Evening (6pm onwards) 1.44 (1.09, 1.89) 

 

Supplementary Table 2.  Origin of electronic health record data for 155 practices included in trial 

analysis. 

 N practices 

 Total Intervention Standard care 

CPRD 2 1 1 
EMIS 20 10 10 
ResearchOne 109 54 55 
SystmOne 7 4 3 
Vision 6 2 4 
Immform 11 5 6 

Total 155 76 79 
CPRD: Clinical Practice Research Datalink; EMIS: Egton Medical Information Systems.  
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