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Text message reminders do not improve
hepatitis B vaccination rates in an
Australian sexual health setting
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ABSTRACT
....................................................................................................................................................

Objective To evaluate the impact of text message reminders (short messaging service (SMS)) on hepatitis B virus (HBV) vaccination completion
among high risk sexual health center attendees.
Materials and Methods In September 2008, Sydney Sexual Health Centre implemented an SMS reminder system. The authors assessed the im-
pact of the reminder system on HBV vaccination rates among patients who initiated a course. The authors used a chi-square test and multivariate
logistic regression to determine if SMS reminders were associated with second and third dose vaccine completion, compared with patients prior to
the intervention.
Results Of patients sent SMS reminders in 2009 (SMS group), 54% (130/241) received 2 doses and 24% (58/241) received 3 doses, compared to
56% (258/463) (P¼ 0.65) and 30% (141/463) (P¼ 0.07) in the pre-SMS group (2007), respectively. Findings did not change after adjusting for base-
line characteristics significantly different between study groups. There were no significant differences in completion rates among people who injected
drugs, HIV-negative gay and bisexual men (GBM), and HIV-positive GBM. Among sex workers, travelers, and people who reported sex overseas, sec-
ond and third dose completion rates were significantly lower in the SMS group compared to the pre-SMS group. In the SMS group, 18% of those who
only had one dose attended the clinic within 1–18 months and 30% of those who had 2 doses attended in 6–18 months, but vaccination was missed.
Discussion SMS reminders did not increase second or third vaccine dose completion in this population.
Conclusion Clinician prompts to reduce missed opportunities and multiple recall interventions may be needed to increase HBV vaccination com-
pletion in this high risk population.

....................................................................................................................................................
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INTRODUCTION
Background and significance
The majority of mobile phone owners use short messaging service
(SMS), or “text messaging,” on a regular basis.1 Many health care
providers are adopting SMS as a strategy to streamline patient-pro-
vider communication and improve patient outcomes because it is an
instantaneous, cost-effective, and increasingly ubiquitous mode of
communication.2 One potential health application of SMS is as a re-
minder tool for vaccinations that require multiple clinic visits at sched-
uled intervals, particularly in populations where vaccination
completion rates are low.

Hepatitis B virus (HBV) is common, serious, and vaccine-prevent-
able.3 Vaccination at 0, 1, and 6 months provides life-long immunity in
over 90% of adults.3 The second dose is required to boost immunity.
The third dose is important to provide long-term protection and a com-
plete 3-dose series induces protective levels of neutralizing antibody
against HBV in >90% of adults. The frequency of seroconversion in-
creases from �35% after the first injection to over 90% after the third
injection, yet few adults at high risk for HBV infection complete the 3-
dose series.3–5

In Australia, priority populations for HBV prevention are those consid-
ered to have a higher exposure risk. This includes people who inject
drugs, gay and bisexual men (GBM), people living with HIV, sex workers,
and Aboriginal people.6 In a large cohort of Australian gay men, only 53%
of HIV negative and 24% of HIV positive men had serological evidence of

HBV vaccination.7 HBV vaccine series completion rates among GBM at-
tending sexual health clinics in a number of countries have been reported
to range between 26% and 73%.8–12 At an Australian primary care cen-
ter, only 21% of patients (predominantly people who inject drugs, sex
workers, and Aboriginal people) who commenced a course of HBV vacci-
nations completed the recommended 3-dose series.5

There are limited data on the effectiveness of various strategies
to improve vaccination completion rates in high-risk adult popula-
tions.12 Strategies that have been implemented by sexual health
services to increase HBV vaccine uptake and completion include letters,
telephone calls, specialized vaccination clinics, case management pro-
grams, and accelerated schedules.5,13–15 Sansom et al. found that tele-
phone recall and reminders were more effective than standard follow
up for completion of the second HBV dose but not the third, and a com-
bination of SMS reminders, referrals, and a specialized vaccine clinic
service resulted in high uptake and completion rates in a HIV-positive
cohort in the United States.14,16 SMS reminders have been associated
with improved HBV vaccination rates in travelers17 but, to our knowl-
edge, have not previously been evaluated as a strategy to increase HBV
vaccination completion rates in people who inject drugs, HIV-negative
GBM, or sex workers attending sexual health clinics.

OBJECTIVE
The aim of this study was to evaluate the impact of a SMS reminder
system on second and third HBV vaccine dose completion rates
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among high risk, HBV-susceptible patients attending a sexual health
center in Sydney, Australia.

MATERIALS AND METHODS
Setting
Sydney Sexual Health Centre (SSHC) is a large, publically funded sexual
health clinic in metropolitan Sydney, New South Wales, Australia, with a
high caseload of people living with HIV, GBM, and sex workers. Sydney
is the largest city in Australia with a population of 7,544,500.18

All patients are asked about past HBV vaccination on their first visit
to SSHC. If no prior vaccination is reported or the patient’s vaccination
status is uncertain, SSHC policy is to screen high risk patients for past
infection by core antibodies. Free HBV vaccinations are offered to
HBV-susceptible people living with HIV, GBM, Aboriginal people, peo-
ple who inject drugs, and sex workers (hereafter referred to as eligible
patients) at 0, 1, and 6 months.

Since September 2008, SMS reminders for HBV vaccinations have
been offered to patients who have provided a mobile phone number and
have commenced a course of vaccination. If the patient consents, the
clinician is prompted to set the date(s) future vaccine doses are due
from a calendar in the electronic medical record. (If the second dose is
delayed, the vaccinator providing the second dose will revise the third
dose reminder date). Reminders are relayed one business day prior to
the agreed upon date: “You are due for a vaccination. Please call 02
9382 7440 to book an appointment.” Messages appear on the patient’s
mobile phone from “SSHC” and are billed to SSHC at a charge of $0.10
AUS per message. SSHC has never employed any other form of vaccina-
tion recall (e.g., telephone, letter, email) although clinicians are encour-
aged to assess vaccine status at every consultation to identify patients
who are eligible or overdue. The SMS program was unable to monitor if
the text message was successfully received or not.

Study design
Using a before and after design, we assessed the proportion of eligible
patients who received 2 doses and 3 doses of HBV vaccine in 2009
(after the reminder system was implemented—SMS group) and in
2007 (before the reminder system was implemented—pre-SMS
group). The year 2009 was chosen as it was the year when the SMS
program was first introduced and 2007 was selected as a comparator
year as it was the closest time period to the intervention that would al-
low a 12-month follow-up period.

Data extraction
The following variables, extracted from the in-house electronic data-
base, were utilized in the analysis: unique identifier, demographics
(age, sex, postcode, country of birth, and Aboriginal status), HIV status,
patient’s self-reported risk information (gender of sexual partners, cur-
rent and past injecting drug use, current and past commercial sex
work, sex overseas in the past 12 months), self-reported natural or ac-
quired HBV immunity, current HBV serology results including type of
test and the date ordered, HBV vaccinations provided at SSHC, and
date vaccination reminders were sent.

Study groups
The pre-SMS group included all eligible, HBV-susceptible patients who
attended SSHC for the first time in 2007 and commenced HBV vacci-
nation in 2007 (before the reminder system was implemented). The
SMS group included all HBV-susceptible, eligible patients who at-
tended SSHC for the first time in 2009, commenced HBV vaccination
in 2009 and were sent vaccination reminders for subsequent doses.
We assessed only new patients because detailed HBV data are docu-
mented at the patient’s first visit. HBV-susceptible was defined as

having no recollection of past HBV vaccination or infection and a nega-
tive HBV core antibody result.

Statistical analysis
We conducted a post hoc sample size estimation using Pearson’s chi-
squared test. We estimated that a minimum of 326 participants (163
in each group) would be required to detect a 15% difference with a
95% confidence interval and a power of 80%.

The primary outcome was completion of second dose and third
dose HBV vaccinations within 12 months of commencing a course. We
utilized a 12-month follow-up period to allow individuals a few months
after each reminder to return for the vaccine with the third dose due 5
months after the second. According to the Australian Immunisation
Handbook, there is some flexibility regarding the intervals between the
vaccine doses in the three-dose schedule which may be required to
maximize compliance in high-risk but hard-to-reach populations.3

We used a chi-square test to determine if the proportion of patients
who received a second dose and third dose was significantly different
between the SMS and pre-SMS groups overall and by risk group (i.e.,
HIV negative and positive GBM, sex workers, travelers, and people
who reported sex overseas in the last 12 months). These risk groups
were defined using self-reported risk information from the patient’s
medical record.

Baseline characteristics of patients receiving their first vaccine
among both groups were compared using a chi-square test.
Characteristics found to be statistically different between the groups
were included in a multivariate logistic regression. Factors with a sta-
tistical difference of <0.05 were considered to be significant and in-
cluded in a backward stepwise multivariate model.

We also identified missed opportunities for follow up vaccination in
patients in the pre-SMS and SMS groups who had initiated the vaccine
course (one dose) and patients who received 2 (but not 3) doses. We
then measured subsequent return clinic visits within 18 months. We
examined the timing of the return visits according to the recom-
mended vaccination spacing at 0, 1, and 6 months, focusing on return
visits after 1 month for those who had initiated the course (one dose),
and after 6 months for those who received 2 doses.

Data analysis was undertaken in Stata 12.0.
Ethical approval was obtained from the South Eastern Sydney

Illawarra Area Health Service (Northern Sector) Human Research
Ethics Committee for use of retrospective patient data (reference 08/
223).

RESULTS
There were 463 patients in the pre-SMS group in 2007 and 241 patients
in the SMS group in 2009. The SMS group was smaller because it in-
cluded only those patients who were sent vaccination reminders in
2009. Risk group categories (e.g., sex workers, HIV positive, GBM) were
not mutually exclusive. Other than people who inject drugs, there were
no significant differences in these proportions between the pre-SMS and
SMS group (Table 1). There were no significant differences in other pa-
tient characteristics between the SMS and pre-SMS groups, except for
country of birth (P¼ 0.01) and age group (P¼ 0.02) (Table 1).

In the pre-SMS group, 258 of the 463 (56%) patients returned for
their second dose within 12 months of the first dose. Second dose
completion was highest in HIV-positive GBM (88%) and sex workers
(83%) and around 50% in all other risk groups.

In the SMS group, a similar proportion (54%, 130 of 241) of pa-
tients returned for their second dose within the 12 months, also high-
est among HIV-positive GBM (75%) and sex workers (68%), and lower
in other risk groups (Table 2).
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Using a chi-square test, there were no significant differences in
the proportion who received at least 2 vaccines by 12 months between
the SMS and pre-SMS group overall or among people who inject
drugs, GBM overall, HIV-positive GBM, and HIV-negative GBM. The
proportion of sex workers, travelers, and people who reported sex
overseas in the last 12 months and who received at least 2 doses of
vaccine was lower in the SMS group compared to the pre-SMS group
(Table 2). This difference was statistically significant.

In the pre-SMS group, 141 of the 463 (30%) patients returned for
their third dose within the 12 months of the first dose. Full course com-
pletion was highest in HIV-positive GBM (75%) and sex workers (52%)
and ranged from 21 to 33% in all other risk groups (i.e., people who in-
ject drugs, HIV-negative GBM, travelers, and people who reported sex
overseas in the last 12 months). In the SMS group, 24% (58 of 241) of
patients returned for their third dose within the 12 months with a range
from 0 to 31% across all risk groups (Table 2).

Using a chi-square test, there were no significant differences in
the proportion who were fully vaccinated by 12 months between
the SMS and pre-SMS group overall or by risk group (excluding
sex workers in which the proportion fully vaccinated was lower in
the SMS group compared to the pre-SMS group) (Table 2). Using
logistic regression to adjust for age and country of birth, the same
findings remained for the overall sample, for GBM overall, for
HIV-negative GBM, and for sex workers (Table 3). Logistic
regression could not be undertaken for other risk groups (i.e., peo-
ple who inject drugs, HIV-positive GBM, travelers, and people
who reported sex overseas in the last 12 months) due to small
numbers.

Missed vaccination opportunities
In the pre-SMS group (n¼ 463), 167 individuals initiated a HBV vacci-
nation course and received only one dose and 96 individuals only 2
doses. Of those who had only 1 dose (and not a second or third), 48
(29%) attended the clinic within 1–12 months of course initiation and
were not vaccinated (Table 4). Of those who had only 2 doses (and not
a third), 24 (25%) attended the clinic within 6–18 months of their sec-
ond dose (Table 4) and were not vaccinated.

In the SMS group (n¼ 241 clients), 98 individuals initiated a HBV
vaccination course and received only one dose and 61 individuals only
2 doses. Of those who had only one dose, 18 (18%) attended the clinic
within 1–18 months of course initiation and were not vaccinated
(Table 4). Of those who had only 2 doses, 18 (30%) attended the clinic
within in 6–18 months of their second dose (Table 4) and were not
vaccinated.

Table 1: Baseline characteristics of patients given their first
HBV vaccine dose in the SMS group (2009) compared to the
pre-SMS group (2007).

Pre- SMS
group (2007)

SMS group
(2009)

P-value

n¼ 463 (%) n¼ 241

Age group (years) 0.02

<20 37 (8) 11 (5)

20–29 252 (54) 152 (63)

30–39 106 (23) 58 (24)

40þ 68 (15) 20 (8)

Sex 0.12

Male 319 (69) 147 (61)

Female 139 (30) 89 (37)

Transgender 3 (1) 3 (1)

Country of birth 0.01

Australia 178 (38) 57 (24)

Asia 166 (36) 106 (44)

Europe 62 (13) 35 (15)

Other 55 (12) 41 (17)

Unknown 2 (0) 2 (1)

Risk group

GBM 292 (63) 143 (59) 0.15

HIV positive GBM 8 (2) 4 (2) 0.19

HIV negative GBM 284 (61) 139 (58) 0.10

Sex workers 111 (24) 75 (31) 0.40

PWID 15 (3) 5 (2) 0.02

Sex overseas in
the last 12 months

123 (27) 75 (31) 0.20

Traveler 24 (5) 13 (5) 0.73

Place of residence 0.80

Metropolitan NSW 444 (96) 228 (95)

Regional/Rural NSW 7 (2) 5 (2)

GBM¼ gay and bisexual male; PWID¼ people who inject drugs;
NSW¼ New South Wales.

Table 2: Second and third HBV vaccine dose completion
within 12 months of first dose in the SMS and pre-SMS
groups, overall and by risk group.

Second Dose Completion Third Dose Completion

Pre-SMS
group
(2007)
(n/n) %

SMS
group
(2009)
(n/n) %

Chi-
square

Pre-SMS
group
(2007)
(n/n) %

SMS
group
(2009)
(n/n) %

Chi-
square

Overall (258/463)
(56)

130/241
(54)

0.65 141/463
(30)

58/241
(24)

0.07

PWID ever 7/15
(47)

2/5
(40)

0.80 5/15
(33)

0/5
(0)

0.14

GBM 153/292
(52)

80/143
(56)

0.49 78/292
(27)

38/143
(27)

0.98

HIV
positive
GBM

7/8
(88)

3/4
(75)

0.58 6/8
(75)

1/4
(25)

0.10

HIV
negative
GBM

146/284
(51)

77/139
(55)

0.44 72/284
(25)

37/139
(27)

0.78

Sex
workers

92/111
(83)

51/75
(68)

0.02 58/111
(52)

23/75
(31)

0.00

Sex
overseas
in the last
12 months

73/123
(59)

33/75
(44)

0.04 39/123
(32)

18/75
(24)

0.25

Traveler 12/24
(50)

2/13
(15)

0.04 5/24
(21)

0/13
(0)

0.08

PWID¼ people who inject drugs, GBM¼ gay and bisexual male.
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DISCUSSION
We found that SMS reminders did not increase second or third HBV vac-
cine completion rates within 12 months of initiating a course. In both
the pre-SMS and SMS groups, approximately half of new patients re-
turned for their second dose and only one quarter completed the 3-dose
series within 1 year. We also identified missed opportunities for HBV
vaccination. Approximately a third of individuals who only had 1 or 2
doses had clinical opportunities within 18 months to be vaccinated.

We are not aware of any other studies which have evaluated SMS
reminders as a HBV vaccination strategy in high risk adults attending a
sexual health service. The low rates of second and third dose comple-
tion in this study were unexpected given that rates of sexually transmis-
sible infections (STIs) and HIV screening among GBM attending SSHC
doubled after the SMS reminder system was implemented.19 It remains
unclear why routine STI and HIV screening rates but not vaccination
rates improved with SMS reminders in a similar study population.

It is possible that some patients may be more motivated to test for
STI and HIV than vaccinate against HBV. A cross-sectional survey of
gay men found social-cognitive variables such as attitudes, social
norms, and perceived vulnerability predicted their intention to vacci-
nate.20 Patients may benefit from more intensive education about the
risks of HBV and the benefits of vaccination (beyond the current stan-
dard of care) and tailored SMS reminders with health promotion mes-
saging. Adding educational content to SMS vaccination reminders
improved the uptake of second dose influenza vaccine in children21

and vaccine focus group research has demonstrated that simple, em-
powering messages are preferred by adults.22

Additional strategies to increase HBV vaccine course completion
should also be considered. A follow up reminder relayed soon after the
initial SMS may be beneficial. A 2005 systematic review of vaccination
recall interventions (including letters and telephone messages but not
SMS) demonstrated that telephone reminders are the most effective
single intervention and that multiple reminders are more effective than
single reminders.12 The Centers for Disease Control and Prevention

recommends multi-component interventions, of which nurse-led
standing orders, free vaccine provision, and clinic-based education
are already standard practice at SSHC.21 Prompts, checklists, and reg-
istries that remind clinicians to offer vaccinations are also recom-
mended and may reduce missed opportunities for vaccination. Ideal
clinician reminder interventions are simple and automated23 and,
while SSHC does not currently have a system to identify patients who
are eligible or overdue for a vaccination, an electronic prompt function
could be developed and integrated into the electronic medical record.

A strength of this study is the low cost of the SMS intervention,
which was absorbed entirely by the clinic. There are, however, a few
limitations to consider. First, we used a before-and-after evaluation
design rather than a randomized controlled trial and so there may
have been factors we did not measure and adjust for which could
have influenced the study outcomes (e.g., attitudes about vaccination
or concurrent health promotion initiatives). We are not aware of initia-
tives during the study period that may have influenced vaccine uptake.
It is also possible that some reminders may not have been received by
patients who changed their mobile phone number or had an incorrect
number recorded in the system. We believe this would be uncommon
as the study included only new patients who would have recently re-
corded their contact details and because other SMS reminder inter-
ventions that reported positive outcomes were conducted at the clinic
during the study period suggesting a high proportion of correct num-
bers.19 In addition, vaccination rates may have been under estimated
among patients who completed their vaccine series at a different ser-
vice although we have no reason to believe this would impact one
group more than the other. Lastly, conducting the study at a single
site limits the generalizability of our findings.

CONCLUSION
This study has identified that SMS reminders do not increase HBV vac-
cine completion rates in this setting. Comprehensive vaccination

Table 3: Association between receiving a SMS reminder
and completion of a 3-dose HBV vaccine series in 12 months
compared to pre-SMS group.

Model Odds Ratio (95% CI)

Pre-SMS group SMS group

Overall

Unadjusted* 1.00 0.72 (95% CI, 0.51-1.03)

Adjusted† 1.00 0.70 (95%CI: 0.48-1.01)

GBM all

Unadjusted* 1.00 0.99 (95% CI, 0.63-1.56)

Adjusted† 1.00 1.06 (95% CI, 0.67-1.70)

HIV neg GBM

Unadjusted* 1.00 1.10 (95% CI, 0.70-1.74)

Adjusted† 1.00 1.20 (95%CI, 0.74-1.93)

Sex workers

Unadjusted* 1.00 0.42 (95%CI, 0.23-0.76)

Adjusted† 1.00 0.40 (95%CI, 0.22-0.75)

*Unadjusted, †Adjusted for age, country of birth. GBM¼ gay and
bisexual male.

Table 4: Timing of center attendances among clients with
an incomplete HBV vaccination course in 2009 and 2007.

Timing of non-vaccine
related visits among
clients who only
received one dose

Proportion attending for a
non-vaccine related visit

Pre-SMS group
(2007) n (%)

SMS group
(2009) n (%)

<1 month 22 (13) 12 (12)

1–12 monthsa 44 (26) 17 (17)

12–18 monthsa 4 (3) 1 (1)

No return 97 (58) 68 (69)

Total 167 98

Timing of non-vaccine
related visits among clients
who only received 2 doses

<6 month 19 (20) 14 (23)

6–12 monthsa 16 (17) 14 (23)

12–18 monthsa 8 (8) 4 (7)

No return 53 (55) 29 (48)

Total 96 61

aMissed vaccination opportunity.
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programs targeting high-risk populations are the most effective way to
prevent HBV infection and disease and additional strategies, such as
adding educational content to SMS vaccination reminders, implement-
ing clinician prompts to reduce missed opportunities, and combining
multiple interventions, are needed. Future evaluations of these strate-
gies would, ideally, use a randomized controlled design and have the
capacity to monitor if reminders were successfully received.
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