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Abstract

Context—This systematic review evaluated the evidence on the impact of family planning
reminder systems—interventions intended to remind patients of behaviors to achieve reproductive
health goals (e.g., daily text messages reminding oral contraceptive [OC] users to take a pill)—to
provide information to guide national recommendations on quality family planning services.

Evidence acquisition—Multiple databases including PubMed were searched during 2010-
2011 for peer-reviewed articles published in English from January 1985 through February 2011
describing studies evaluating reminder systems to improve family planning outcomes. Studies
were excluded if they focused primarily on HIV or sexually transmitted infection prevention,
focused solely on men, or were conducted outside the U.S., Europe, Australia, or New Zealand.

Evidence synthesis—The initial search identified 16,129 articles, five of which met the
inclusion criteria. Three studies examined the impact of OC reminder systems; two found a
statistically significant positive impact on correct use. Two studies examined the impact of
reminder systems among depot medroxyprogesterone acetate (DMPA) users; one found a
statistically significant positive impact on correct use.

Conclusions—Although mixed support was found for the effectiveness of reminder system
interventions on correct use of OCs and DMPA, the highest-quality evidence yielded null findings.
The evidence base would be strengthened by the development of additional studies, especially
RCTs, which objectively measure outcomes, examine additional contraceptive methods, and have
sufficient sample sizes to detect behavioral outcomes at least 12 months post-intervention.
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Introduction

Most unintended pregnancies are preventable with correct and continued contraceptive use,
yet nearly half of pregnancies in the U.S. are unintended.! Contraceptive methods that are
user-dependent—for example, hormonal contraceptives including oral contraceptives,
injectables (e.g., depot medroxyprogesterone acetate [DMPA]), and condoms—require
adherence by users to ensure the method’s effectiveness. Therefore, typical use failure rates
for user-dependent methods are substantially higher than perfect-use failure rates.? It is
estimated that approximately 40% of unintended pregnancies occur among women who used
their contraceptive method inconsistently or incorrectly.3

Non-adherence with combined hormonal contraceptive regimens (i.e., not taking oral
contraceptives as prescribed) increases the risk of ovulation® as well as side effects such as
bleeding irregularities that may lead to discontinuation® and periods of non-contraceptive
coverage. DMPA users must also maintain regular dosing schedules because injections must
be given within 14 weeks of a previous injection to ensure effective contraceptive action.
Condoms are highly user-dependent and require use during each act of intercourse during
fertile periods to protect against unintended pregnancy. Given the importance of correct and
continued contraceptive use to prevent unintended pregnancy and reduce the occurrence of
side effects and other negative reproductive health outcomes, it is important to identify
interventions that can improve family planning behaviors and effectiveness. Family planning
reminder systems—interventions intended to remind patients of some behavior to achieve a
reproductive health goal, such as taking a pill, attending a clinic visit to receive a DMPA
injection, or using a condom—are promising approaches.

The objective of this systematic review was to summarize the evidence on the impact of
reminder system interventions in clinical settings to improve family planning outcomes to
guide national recommendations on quality family planning services. The information was
presented to an expert technical panel in May 2011 at a meeting convened by the Office of
Population Affairs and CDC.

Evidence Acquisition

The methods for conducting this systematic review have been described elsewhere.5 In
summary, six key questions were developed (Table 1) and an analytic framework applied to
show the logical relationships among the population of interest (women of reproductive age
receiving services in a clinical setting); the reminder system intervention; and the long-,
medium-, and short-term outcomes of interest (Figure 1). Search strategies were then
developed that included the identification of key terms (Appendix A), which were used to
search multiple electronic databases (Appendix B), including PubMed, during 2010-2011 to
identify potential articles. A targeted search was rerun in March 2015 to identify articles
published since the initial search. Studies were not considered if they focused primarily on
prevention of HIV or sexually transmitted infections (STIs); focused solely on men; or were
conducted outside the U.S., Europe, Australia, or New Zealand.
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Selection of Studies

Retrieval and inclusion criteria were developed a priori and applied to the search results.
Acrticles were retrieved if they were published in English from January 1, 1985, through
February 28, 2011. These articles were then reviewed to assess if they had evaluated at least
one of the six key questions. Articles also must have evaluated a reminder system
intervention in a clinic-based setting where family planning services were provided. For Key
Questions 1-3, which sought to examine the relationships between utilization of reminder
systems and improved long-, medium-, and short-term outcomes, studies had to include a
comparison group. For Key Questions 4-6, which sought to examine unintended negative
consequences and barriers and facilitators for clinics offering reminder systems, or clients
achieving positive outcomes after utilizing reminder systems, articles had to describe a study
that examined the impact of a reminder system on at least one outcome of interest and met
the inclusion criteria for Key Questions 1-3.

Assessment of Study Quality and Synthesis of Data

The quality of each piece of evidence identified by the initial search was assessed by two
investigators independently using the grading system developed by the U.S. Preventive
Services Task Force.” Each reminder system intervention was evaluated on its level of
intensity using a definition developed for this review. Interventions that took place once
were classified as low intensity, those that occurred more than once but less frequently than
weekly were classified as moderate intensity, and those that occurred weekly were classified
as high intensity. As different types of reminder systems are appropriate for different
contraceptive methods, findings are reported by contraceptive method. Findings are also
stratified by outcome of interest; as such, studies that examined multiple outcomes may be
discussed more than once. Summary measures of association were not computed across
studies because of the diversity of the interventions, study designs, and populations. Articles
published since the initial search were not incorporated into the evidence table because we
wanted to only include information considered during the May 2011 expert technical panel
to guide national recommendations on quality family planning services.

Evidence Synthesis

The initial search strategy identified 16,129 articles (Figure 2). After applying the retrieval
criteria, 462 articles were retrieved for closer review. Of these, five articles8-12 met the
inclusion criteria (Appendix C). Excluded studies were mainly those not relevant to the six
key questions. Of the five studies included in this review, three8:9:11 examined the impact of
reminder systems among oral contraceptive users and two9-12 examined the impact among
DMPA users.

Oral Contraceptive Users

Of the three studies that examined the impact of reminder systems among oral contraceptive
users, one was an RCT? rated as having moderate risk for bias, one was a retrospective,
historic, non-randomized controlled trial® rated as having high risk for bias, and one was a
cohort study! rated as having high risk for bias. All three studies® %11 examined medium-
term outcomes, and two studies8- also examined barriers facing clients. None of the studies
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examined long-term outcomes, short-term outcomes, or unintended negative consequences
associated with offering reminder system interventions.

Sample sizes in the three studies were 82, 153,8 and 975.11 Two studies®? reported the ages
of participants, which ranged from 18 to 37 years. Two studies®! recruited participants
from health clinics, and one study® recruited participants through flyer and newspaper
advertisements. A different reminder system intervention was used in each of the three
studies. One used daily e-mail messages,® one used daily text messages,® and one distributed
a credit card-sized device that emitted an audible beep to aid in establishing a daily pill-
taking routine.1 All three reminder system interventions were rated as high intensity.8:9.11
Appendix C describes the details of each study.

The three studies®%11 among oral contraceptive users that examined the impact of reminder
systems on medium-term outcomes investigated correct use (i.e., no missed hormonal pills),
with two811 finding a statistically significant impact. In one of these studies,® a
retrospective, historic, non-randomized controlled trial of 153 sexually active women,
perfect oral contraceptive adherence (assessed using diary cards) was significantly (p<0.05)
higher during three cycles of pill use among intervention participants (n=50) who received
daily reminder e-mail messages on adherence than among women in a historic reference
group (n=103) who received no reminders (78% vs 58% during Cycle 1, 80% vs 59% during
Cycle 2, and 72% vs 53% during Cycle 3). In the second study,! a cohort study of 975
women, intervention participants (n=485) received a credit card—sized reminder device that
emitted a daily audible beep to establish a pill-taking routine and were compared with
control participants (n=490) who received no reminder device. Perfect oral contraceptive
adherence during the preceding 3 months was significantly (p<0.005) higher among
intervention (41%) versus control (19%) participants; adherence was assessed using a survey
completed at 3- to 6-month follow-up. The third study, an RCT of 82 women that used
electronic monitoring devices to assess adherence, found no statistically significant effect of
daily reminder text messages on the number of missed pills per cycle over 4 months of
follow-up.?

Two studies examined barriers for clients to achieving positive outcomes after utilizing
reminder systems in family planning settings.®:° The first—a retrospective, historic, non-
randomized controlled trial that included 50 intervention women who received daily
reminder e-mail messages at approximately 8:30AM each day to promote oral contraceptive
adherence—reported that participants noted that the reminders would have been more
helpful if the timing that the e-mail messages were sent could have been individualized to
their preferred pill-taking schedule.8 Furthermore, although the majority (64%) of
intervention participants wished to continue receiving the daily e-mail reminders, only 25%
were willing to pay $5.00-$10.00 per month for the service. In the second study,® an RCT
that included 37 intervention women who received daily text messages on oral contraceptive
adherence, cost of the service was also a barrier for continuing to use the reminder system.
Although >85% of participants expressed that they would continue or consider continuing to
use the reminder system, 43% would not pay for the service and 57% stated that they would
pay a median acceptable cost of $5.00 per month for the service.

Am J Prev Med. Author manuscript; available in PMC 2016 August 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zapata et al.

Page 5

Depot Medroxyprogesterone Acetate Users

Of the two studies that examined the impact of reminder systems among DMPA users, one
was an RCT10 rated as having moderate risk for bias and the other was a retrospective
cohort study2 rated as having high risk for bias. Both studies!?-12 examined medium-term
outcomes, and one study’ also examined barriers facing clinics. None of the studies
examined long-term outcomes, short-term outcomes, or unintended negative consequences
associated with offering reminder system interventions.

Sample sizes in the two studies were 18412 and 207,10 with the mean age of participants
being 21 and 23 years, respectively. One studyC recruited participants from a health clinic,
and the other'2 conducted a chart review to identify DMPA users before and after
implementation of a clinic-level intervention. A different reminder system was used in each
of the studies. Onel? sent a reminder letter 2 weeks before an upcoming injection
appointment and made repeated phone calls to participants if they missed the appointment.
The other!2 distributed a wallet-sized reminder card with the date of the next DMPA
injection and sent a reminder postcard shortly before an upcoming injection appointment.
One study0 was rated as having variable intensity, and the other'2 was rated as moderate
intensity. Appendix C describes the details of each study.

The two studies!?12 among DMPA users that examined the impact of reminder systems on
medium-term outcomes investigated correct use (i.e., timely DMPA injections), and onel0
also examined continuation of DMPA use over time. Of the two studies that examined
correct use, onel? found a statistically significant positive impact of receiving a wallet-sized
reminder card with the date of the next DMPA injection and a reminder postcard shortly
before the next injection appointment on timely DMPA injections. In this retrospective
cohort study conducted via chart review of 184 DMPA users aged 13-50 years, women were
compared before and after clinic implementation of the reminder system intervention (the
number of women in the intervention and control groups was not stated). The intervention
was significantly (p<0.05) associated with improvement in timeliness of the next DMPA
injection, with 64% of injections received on time before the intervention versus 76% after
the intervention. Furthermore, the mean number of days late for an injection significantly
(p<0.05) decreased from 20 days late to 8 days late before versus after the intervention. The
other study was an RCT of 207 DMPA users, some of whom received a reminder letter 2
weeks prior to the upcoming injection appointment and repeated phone calls if an
appointment was missed; rates of late and missed injections over 12 months of follow-up
were similar between groups (data not shown).10 This study also examined continuation of
DMPA use over time and did not find a statistically significant effect; forty-three percent of
intervention participants continued DMPA use through 12-month follow-up versus 45% of
control participants who received only a written appointment card at initial visit and no
reminder letter or phone calls. Although DMPA side effects were thought to be a main
reason for discontinuation, the percentage of women reporting side effects did not differ
between those who chose to continue DMPA (82%) and those who did not (84%).

One study, 19 the RCT that examined correct and continued use of DMPA among women
receiving a reminder letter 2 weeks prior to the upcoming injection appointment and
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repeated phone calls if an appointment was missed, examined barriers for clinics to offering
reminder systems in family planning settings. In this study, the authors reported that the
reminder system was intensive, often involving multiple phone calls and facilitation of
appointment scheduling, and would not easily be incorporated into most office settings.

Discussion

This systematic review identified five studies that examined the impact of reminder system
interventions in clinical settings on family planning outcomes and met the inclusion
criteria.3-12 Three studies®9:11 examined the impact of daily reminder systems on correct
use of oral contraceptives and found inconsistent findings. Two of the studies (both rated as
having high risk for bias)—a retrospective, historic, non-randomized controlled trial that
examined daily e-mail messages8 and a cohort study that examined use of a small reminder
device that emitted a daily audible beep!—found a statistically significant positive impact
of the reminder system on perfect oral contraceptive adherence (assessed via self-report)
during three cycles of pill use. However, the third study,® which had a stronger design
(RCT), was rated as having moderate risk for bias and used a more objective measure of
adherence—an electronic monitoring device that sent a wireless signal each time
participants opened the device to remove a pill—found no significant impact of daily text
messages on oral contraceptive adherence over 3 months. Evidence suggests that women’s
self-reported pill-taking behavior lacks validity and overestimates perfect adherence
compared with electronic monitoring devices.%13

Two studies®12 examined the impact of reminder systems on correct use of DMPA and
found inconsistent findings. One study2 rated as having high risk for bias found a
statistically significant impact of receiving a wallet-sized reminder card with the date of the
next DMPA injection and a reminder postcard shortly before the next injection appointment.
However, the other study,10 which had a stronger design (RCT), was rated as having
moderate risk for bias, and assessed timeliness of DMPA injections over a longer period of
follow-up (12 versus 3 months), found no significant effect of receiving a reminder letter 2
weeks prior to the upcoming injection appointment and repeated phone calls if an
appointment was missed. The one study10 that examined the impact of a reminder system on
continued use of DMPA did not find a statistically significant positive effect of the
intervention on DMPA continuation rates at a 12-month follow-up.

Three studies®-10 included in this systematic review examined either barriers for clients to
achieving positive outcomes after utilizing reminder systems or barriers for clinics to
offering reminder systems. Barriers for clients included costs associated with using the
reminder system8 and not being able to individualize the time the reminder message was
received.® However, one study? in this systematic review that did allow participants to
choose the time the reminder message was received did not find a significant positive impact
of the intervention. Barriers for clinics included reminder systems that were too intensive to
easily be incorporated into most office settings (e.g., repeated phone calls).10

The effect of reminder systems in other areas of health behavior has been reported. Personal
reminders such as telephone calls or e-mails from healthcare providers to patients have been
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shown to improve medication adherence rates for chronic disorders (e.g., hypertension),14.15
as have electronic reminders automatically sent without personal contact between the
healthcare provider and patient.1® Several studies!’=20 from the HIV literature have found
reminder systems to significantly improve medication adherence among HIV-infected
individuals. Evidence also suggests that text message reminders significantly improve
attendance at upcoming healthcare appointments for ongoing care?! and pediatric and
adolescent immunizations.??

It may be that reminder systems to improve adherence with taking medications for health
conditions that pose a risk to life may be more effective. Women often have ambivalent
feelings or conflicted desire toward pregnancy and having a baby,23 which may influence
correct and continued contraceptive use irrespective of reminder systems. Whereas
forgetfulness is a common reason reported for non-adherence to medications being used to
treat medical disorders,16 contraceptive behaviors are influenced by a complex host of
factors, including personal feeling and beliefs, concerns about side effects, partner
influences, cultural values and norms, and healthcare system issues.3

The evidence summarizing the impact of reminder systems in clinical settings to improve
family planning outcomes has several limitations, which should be considered when
interpreting the evidence. Of the five studies included in this review, none were determined
to have a low risk for bias (i.e., high quality), and three81112 were determined to have a
high risk for bias (i.e., low quality). Studies were considered to be at risk for bias because of
selection bias,®-1! self-report bias,811 recall bias,1! or short follow-up times for behavioral
outcomes.8211.12 participation rates were not reported in two studies.1%11 Some studies
failed to report comparability between study groups®2 and onel! included study groups that
appeared to differ related to important background and reproductive health characteristics,
limiting the ability to definitely attribute outcomes to the reminder system. Attrition bias
was also an issue for some studies; onel! did not report the percentage of participants
completing the study, and two®12 did not report the comparability between participants who
completed and did not complete the study. Among the included trials, primary weaknesses
included not reporting investigator blinding!® and possible study reactivity,8-19 a type of
information bias in trials where the outcome under investigation improves in participants
who are aware of being observed.?*

Despite these limitations, the evidence base for the impact of reminder system interventions
in clinical settings on family planning outcomes also has several strengths. Two of five
studies in this review were RCTs,%10 both of which used computer-generated randomization
for group assignment®19; investigators were also blinded to group assignment in one RCT.?
One study? followed participants for 12 months. Other strengths included high participation
and completion rates,® small differences in follow-up rates between study groups,® and study
groups with similar baseline characteristics.?10 One study® used an objective measurement
of oral contraceptive adherence (i.e., electronic monitoring devices), and two studies0.12
validated information on continuation of DMPA using clinic records.
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Additional articles meeting the inclusion criteria for this systematic review have been
published since our initial search of the literature. A targeted search was rerun in PubMed in
March 2015 and identified two newly published articles2>26 from one RCT that examined
the effect of 180 daily educational text messages on knowledge about oral contraceptives
and continuation of use at 6 months. This RCT found modest positive effects of the
intervention on mean knowledge scores?® and self-reported continuation rates at 6 months.2°

Conclusions

Although this review found mixed support for the effectiveness of reminder system
interventions on correct use of oral contraceptives and DMPA, the highest-quality evidence
yielded null findings and did not support the effectiveness of such interventions. There was
no evidence to support the effectiveness of reminder systems on DMPA continuation rates,
and no included studies (from the initial search) examined the effect of reminder systems on
oral contraceptive continuation rates. There is such limited evidence available on the impact
of reminder systems that it is difficult to draw conclusions about when and for whom they
might be effective. Along with expert feedback and findings from two other complementary
systematic reviews on the impact of contraceptive counseling?’ and education?® in family
planning programs, the information was used to develop recommendations for providing
quality contraceptive counseling in the 2014 “Providing Quality Family Planning
Services.”2? The evidence base on the impact of reminder systems in clinical settings to
improve family planning outcomes would be strengthened by the development of additional
studies, especially RCTs, which objectively measure outcomes, examine additional
contraceptive methods, and have sample sizes that are large enough to detect behavioral
outcomes at least 12 months post-intervention.
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Figure 1.
Analytic framework for systematic review on the impact of reminder systems in clinical

settings to improve family planning outcomes.
Note: Numbered lines map to key questions (Q). Dashed lines show logical relationships
between outcomes, but these relationships were not assessed in this systematic review.
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Figure 2.
Flow chart of study selection.
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Table 1

Key Questions for Systematic Review on Impact of Reminder Systems in Clinical Settings

Key question no.  Question

1 Is there a relationship between the utilization of reminder systems and improved long-term outcomes of family planning
services (e.g., decreased teen or unintended pregnancies, increased birth spacing, decreased abortion rates, decreased
repeat teen pregnancy rates, or unintended pregnancy rates)?

2 Is there a relationship between the utilization of reminder systems and improved medium-term outcomes of family
planning services (e.g., increased contraceptive use; increased use of more effective contraception; increased correct use of
contraception; increased continuation of contraception use; increased repeat, or follow-up, service use)?

3 Is there a relationship between the utilization of reminder systems and improved short-term outcomes of family planning
services (e.g., improved quality and satisfaction with service, strengthened social norms, improved intentions to use
contraception, increased knowledge, enhanced other psychosocial determinants of contraceptive use)?

4 What are the barriers and facilitators for clinics to offering reminder systems in the family planning setting?

5 Are there any unintended negative consequences associated with offering reminder systems in the family planning setting?

6 What are the barriers and facilitators for clients to achieving positive outcomes after utilizing reminder systems in the

family planning setting?

Note: Questions are put into context using the analytic framework presented in Figure 1.
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