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Abstract 

Objective Retention is essential in follow-up studies to reduce missing data, which can cause bias and limit 
the generalizability of the results. We investigated whether pre-notification letters would increase the response rates 
of approval forms and questionnaires and reduce the need for post-notifications in a prospective follow-up study 
of 17-year-old adolescents.

Study design and settings

This long-term follow-up study included 269 adolescents were randomized (1:1) into a pre-notification group (n 
= 132) and a no pre-notification group (n = 137). The pre-notification letter was sent prior to the approval form 
and questionnaires. The outcome measures were the response rates to the approval forms and questionnaires 
and the rate of post-notifications required.

Results The adolescents who received the pre-notifications were more likely to return approval forms (n = 88/132, 
67%) than the adolescents who did not receive the pre-notifications (n = 79/137, 58%) (OR 1.5, 95% CI 0.9–2.4). The 
rates of returned questionnaires were higher in the pre-notification group (n = 82/88, 93%) than in the no pre-notifi-
cation group (n = 68/79, 86%) (OR 2.2, 95% CI 0.8–6.3). The adolescents who did not receive the pre-notifications were 
more likely to need the post-notifications than the adolescents who received the pre-notifications (OR 3.0, 95% CI 1.4 
to 6.5).

Conclusions Pre-notifications decreased the need for post-notifications and may increase retention in 17-year-
old adolescents. Based on our findings, pre-notification letters are recommended in future follow-up studies 
in adolescents.

Trial registration The Ethics Review Committee of the Hospital District of South-West Finland approved the 17-year 
PIPARI Study protocol in January 2018 (23.1.2018; 2/180/2012). The study has been registered to the SWAT repository 
as SWAT 179. Filetoupload,1457904,en.pdf (qub.ac.uk).
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Introduction
Prospective follow-up studies provide valuable insight 
into the impact of a condition or treatment on patients’ 
lives. Participants staying in a study is called ‘retention’. 
Retention is essential to follow-up studies. The longer 
the follow-up time, the more difficult it is to maintain 
satisfactory retention. The reasons why participants dis-
continue participating in a study might be because they 
are busy, have difficulties coming to the clinic, or are 
just unwilling to contribute any longer. Low retention 
leads to missing data, which can cause a bias and limit 
the generalizability, validity, and reliability of the results. 
It has been considered that <  5% loss of participants is 
not problematic, but a loss of >  20% is a serious threat 
to the validity of the study [1, 2]. Walters et  al. showed 
in their meta-analysis that the median loss-to-follow-
up in a sample of 151 trials was 11% [3]. In most studies 
included in the meta-analysis, the follow-up time ranged 
from ≤ 18 months to up to 10 years. Studies within a trial 
(SWATs) are carried out within larger clinical trials to 
evaluate alternative strategies to improve the efficiency 
of the trial process. Treweek et al. have defined SWAT as 
“a self-contained study that has been embedded within a 
host trial with the aim of evaluating or exploring alter-
native ways of delivering or organizing a particular trial 
process” [4].

A recent Cochrane review identified 70 studies that 
evaluated interventions to improve trial retention [5]. 
Researchers have investigated many kinds of methods 
for retaining participants in studies and prior SWATs 
have investigated whether the following approaches 
could increase retention in adults: reminders (letter, card, 
post-it note, short message service, e-mail, telephone 
call), additional items (logo-sticker, pen, fridge magnet), 
personalized reminders, newsletters, theory informed 
letter, monetary incentives, a personalized photo on a 
letter, or the color of the envelope [5–12]. The Cochrane 
review reported that there was no study with high-cer-
tainty evidence as determined by the Grading of Recom-
mendations, Assessment, Development and Evaluations 
(GRADE) assessment which is a structured framework 
for the systematic reporting of studies [13]. The literature 
on SWAT or embedded studies using postal or electroni-
cal pre-notifications is scarce, and there is no clear evi-
dence about their retention effectiveness. As far as we 
know, there are no previous SWATs or embedded studies 
conducted on long-term follow-up studies including chil-
dren or adolescents. Nevertheless, methods used in tri-
als are expected to be appropriate also within prospective 
study design.

This study aimed to investigate whether sending a 
postal pre-notification would increase the return rate of 
approval forms or questionnaires and reduce the number 

of post-notifications needed in 17-year-old adoles-
cents. We hypothesized that the pre-notifications would 
increase both response rates (approval forms and ques-
tionnaires) and reduce the need for post-notifications.

Material and methods
Study protocol
The study has been registered to the SWAT repository as 
SWAT 179. Filetoupload,1457904,en.pdf (qub.ac.uk)

Trial design
This study was part of the Finnish prospective multidis-
ciplinary PIPARI Study (The Development and Function-
ing of very low weight infants from Infancy to School 
Age) [14]. The study protocol of the host PIPARI Study is 
described in detail in Fig. 1.

Participants
The participants were born to Finnish- or Swedish-
speaking families in Turku University Hospital, Finland, 
between 2002 and 2004. The inclusion criteria were birth 
weight ≤1500 g and gestational age < 37 weeks. From the 
beginning of 2004, the inclusion criteria were expanded 
to include all infants born < 32 gestational weeks, despite 
the birth weight. The exclusion criteria were severe con-
genital anomalies or a diagnosed syndrome affecting 
cognitive development. The control group consisted of 
healthy full term (> 37 weeks) infants born at Turku Uni-
versity Hospital during the same period. Families were 
informed about the host PIPARI Study protocol in the 
neonatal intensive care unit (very preterm infants) or at 
the newborn nursery (full term controls). At the 17-year 
age-point, all the adolescents born between 2002 and 
2004, and their parents were included in this study. The 
flowchart of the participants is shown in Fig. 2.

Intervention
The intervention aimed to discover whether the pre-noti-
fication letters increased the rate of the returned approval 
forms and questionnaires. The questionnaires related to 
mental health, behavior, quality of life, language skills, 
executive functions, substance abuse, use of media, sexu-
ality, and parenthood. Adolescents randomized into the 
pre-notification group received the pre-notification letter 
(Additional file 2) 1–3 weeks prior to the study approval 
form, which was sent at the earliest 6–8 weeks before 
the study questionnaires, depending on the return of 
the approval form (Fig. 3). In the approval form, adoles-
cents chose to complete and return the questionnaires 
by paper (n = 77) or electronically (n = 90) using the 
REDCap meta-data driven software toolset [15]. If the 
adolescent had not returned the questionnaires within 4 
weeks, the first post-notification, a short message service 
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(SMS) was sent by the study coordinator. In cases where 
the forms had not been returned after 8 weeks, a second 
post-notification phone call was made or an electroni-
cal reminder was sent. When necessary, third and fourth 
post-notifications were made by telephone or by an elec-
tronical reminder. This study followed the CONSORT 
2010 guidelines, which is a protocol for reporting the 
results of randomized clinical trials [16].

Outcomes
The primary outcome measure was the response rate of 
approval forms. The secondary outcomes were the rate 
of returned questionnaires and the rate of post-notifica-
tions (calls, SMSs, electronical reminders). The outcomes 
were assessed by including all the adolescents (both birth 
groups) in order to compare the pre-notification group 
and no pre-notification group.

Sample size
A power calculation was not performed as embedded 
studies are not powered to detect a difference because of 
limited sample size by the host studies.

Randomization
Every participant in the study has a unique identifica-
tion number (ID). Participants were assigned to the 
group using the random permuted block randomization 
employed by the SAS software, Version 9.4, of the SAS 
System for Windows (SAS Institute Inc., Cary, NC, USA) 
with a block size of 12. Computer-generated randomiza-
tion allocated the participants to either pre-notification 
or no pre-notification group. Gender and twins together 
with triplets were considered as stratification factors. 
Twins (n = 9) and triplets (n = 2) were randomized as 
one entity (pre-notification or no pre-notification group). 
The randomization was performed separately for adoles-
cents born very preterm and full term controls. A statisti-
cian performed the randomization code. The statistician 
responsible for generating the allocation sequence and 
assigning the pre-notification and no pre-notification 
groups was not involved in the PIPARI Study.

Blinding
The participants of the study were not aware of the 
study intervention (pre-notifications). The study 

Fig. 1 The study protocol of the host PIPARI Study of very preterm infants. Abbreviations with references are in Additional file 1. At the 17-year 
age-point (between January 2019 and December 2021), all the adolescents born between 2002 and 2004 and their parents who participated 
in the host PIPARI Study were included in this study. They were randomized into two groups (1:1): a pre-notification (n = 132 adolescents) and a no 
pre-notification (n = 137 adolescents). In the pre-notification group, adolescents were sent a pre-notification letter before the written information, 
the approval form, and the follow-up questionnaires. The Ethics Review Committee of the Hospital District of South-West Finland approved 
the 17-year PIPARI Study protocol in January 2018 (23.1.2018; 2/180/2012)
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coordinator managed the pre- and the post-notifi-
cations after randomization without blinding. There 
was no blinding either of the rest of the study team 
members.

Statistical methods
The normality of the distributions was assessed both 
graphically and with the Shapiro-Wilk test. The nor-
mally distributed variables were described by means 

Fig. 2 Flowchart of the study participants

Fig. 3 The flowchart of the Study protocol
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(SD). Continuous variables were compared between 
the adolescents and drop-outs in the study using the 
independent sample t-test. Comparisons between two 
categorical variables were done using the Pearson chi 
square or Fisher’s exact test, as appropriate. ORs and 
95% CIs were computed using logistic regression to 
assess the impact of intervention. All analyses were 
conducted unadjusted and adjusted. The regression 
analyses were adjusted with parents’ educational level 
as it was the only statistically significant covariant. 
Also, socioeconomic status has been suggested to pre-
dict discontinuation [17, 18]. The analyses were not 
adjusted for stratification factors. Statistical analyses 
were performed using SPSS version 28. A two-sided 
p-value < 0.05 was considered statistically significant.

Results
A total of 269 adolescents were included and randomized 
to receive or not to receive the pre-notification letter 
before receiving the approval form and the question-
naires (Fig. 2). Of the 132 adolescents (49.1%) in the pre-
notification group, 48 (36.4%) were born very preterm 
and 84 (63.6%) full term. A total of 137 (50.9%) adoles-
cents were randomized in the no pre-notification group, 
out of which 54 (39.4%) adolescents were born very pre-
term and 83 (60.6%) full term. Within adolescents born 
very preterm, perinatal background characteristics were 
compared between the adolescents randomized in pre-
notification group and in no pre-notification group to 
study the balance of the groups at baseline (Table 1). The 
comparison indicated no statistically significant differ-
ences between the groups. The equivalent information 
regarding controls born full term was not available. One 
adolescent had surrogate parents, one had a stepmother, 

Table 1 Background characteristics of the adolescents born very preterm (birth weight ≤ 1500 g or gestational age < 32 weeks). 
Continuous variables were compared using the independent sample t-test, and comparisons between two categorical variables were 
performed using the Pearson chi square

a Setänen et al. have published in 2013 the specific MRI protocol and details about the classification of the findings [19]

Adolescents born very preterm Pre-notification group, n = 48 No pre-
notification 
group, n = 54

Gestational age, mean (SD), week 28.4 (2.9) 29.1 (2.6)

Birth weight, mean (SD), grams 1023.8 (268.8) 1139.7 (307.7)

Birth weight z-score, mean (SD) − 1.4 (1.5) − 1.3 (1.6)

Small for gestational age (< − 2 SD), n (%) 14 (29.2) 16 (29.6)

Male, n (%) 24 (56.2) 27 (50.0)

Cesarean delivery, n (%) 27 (56.3) 36 (66.7)

Multiple birth, n (%) 14 (29.2) 18 (33.3)

Bronchopulmonary dysplasia, n (%) 6 (12.5) 9 (16.7)

Operated necrotizing enterocolitis, n (%) 2 (4.2) 2 (3.7)

Sepsis, n (%) 8 (16.7) 10 (18.5)

Laser-treated retinopathy of prematurity, n (%) 2 (4.2) 3 (5.6)

Major brain pathologies in magnetic resonance imaging at term  agea, n (%) 10 (20.1) 14 (25.9)

 Mother’s education > 12 years, n (%) 16 (33.3) 23 (42.6)

 Father’s education > 12 years, n (%) 10 (20.1) 10 (18.5)

Table 2 The unadjusted results between the pre-notification and no pre-notification groups of adolescents. Comparisons between 
the groups were performed using the Pearson chi square. ORs and 95% CIs were computed using logistic regression

Adolescents in the pre-
notification group, % (n)

Adolescents in the no pre-
notification group, % (n)

p-value OR 95% CI

Approval forms returned 66.7 (88/132) 57.7 (79/137) 0.1 1.5 0.9–2.4

Questionnaires returned 93.2 (82/88) 86.1 (68/79) 0.1 2.2 0.8–6.3

Need for post-notifications

 No post-notifications 35.2 (31) 15.2 (12) 0.003 3.0 1.4–6.5

 At least one post-notification 64.8 (57) 84.8 (67)
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and one had a stepfather, who all participated in the 
study.

The rates of returned approval forms and question-
naires were higher in the pre-notification group than in 
the no pre-notification group as shown in Table  2. The 
adolescents (n = 132) who did receive the pre-notifi-
cations were more likely to return approval forms and 
questionnaires than the adolescents (n = 137) who did 
not receive the pre-notifications (OR 1.5, 95% CI 0.9–2.4, 
and OR 2.2, 95% CI 0.8–6.3). These differences were not 
statistically significant, not even when adjusted with the 
mothers’ (approval forms OR 1.5, 95% CI 0.5–4.4 and 
questionnaires OR 1.2, 95% CI 0.3–4.6) or fathers’ educa-
tional level (approval forms OR 2.9, 95% CI 0.3−30.4 and 
questionnaires OR 0.3, 95% CI 0.0−3.5). The adolescents 
who did not receive the pre-notifications were more 
likely to need the post-notifications than the adolescents 
who received the pre-notifications (OR 3.0, 95% CI 1.4 to 
6.5) also when adjusted with the mothers’ (OR 2.3, 95% 
CI 1.0–5.3) or fathers’ educational level (OR 2.6, 95% CI 
1.1–6.5). These differences regarding the need for post-
notifications between the groups were statistically signifi-
cant also when analyzed separately according to the birth 
group (very preterm and full-term controls); however, 
they were not significant when adjusted for the mothers’ 
or fathers’ educational level within the birth groups.

Discussion
This study provides novel information on the effect of 
pre-notification letters on retention and the need for 
post-notifications within a 17-year prospective follow-up 
study of adolescents born very preterm. As hypothesized, 
sending pre-notifications decreased the need for post-
notifications and may increase retention.

It might be challenging to obtain participants’ postal 
or electronic addresses in prospective follow-up studies. 
Monetary incentive is suggested as a retention increas-
ing method, but it is against Finnish research regula-
tions [20]. Many different study protocols have evaluated 
methods to increase retention of the follow-up studies. 
The present study is the first embedded follow-up study 
including children or adolescents. In the SWAT reposi-
tory, one registered ongoing pre-notification protocol 
(SWAT 86) investigated the effect of pre-notification let-
ters on questionnaire response rates in adults. Previous 
SWATs have investigated the effect of the pre-notification 
SMS on the retention rate of the questionnaires in trials 
regarding adults [6, 7, 9, 21, 22]. In contrast to our find-
ings from the follow-up study including adolescents born 
very preterm and full term, none of these trials reported 
a difference in response rates in adults. However, as there 
are no previous literature about improving retention in 
a follow-up study of adolescents, methods used in trials 

are expected to be appropriate also within prospective 
study design. The effect of electronic message timing 
on response rate has been investigated previously [23]. 
Post-notifications were found to be more effective than 
pre-notifications. Keding et al. found both pre- and post-
notifications ineffective [21]. There are no previous stud-
ies supported by high certainty evidence as determined 
by the GRADE assessment [3].

Retention has varied widely in previous follow-up stud-
ies of children or adolescents born very preterm [24–30]. 
The reasons for discontinuation have been many and 
inconsistent depending on the study settings and follow-
up protocols. To our knowledge, there are no previous 
studies evaluating differences in retention rates between 
adolescents and adults. Regular contact with study par-
ticipants and feedback have been suggested to increase 
retention in follow-up studies of children and adolescents 
[31]. The PIPARI Study is a unique follow-up study of 
very preterm infants because of the long follow-up time 
and high retention (93% at 2 years of corrected age, 84% 
at 5 years of chronological age and 81% at the age of 11 
years) [32]. This might be due to regular contacts with 
families due to the study protocol and providing the feed-
back of the results. The effect of pre-notifications might 
be even more remarkable in follow-up studies with lower 
retention.

A major strength of the present study was that the 
CONSORT guidelines were followed accurately [16]. The 
study coordinator precisely coordinated the sending of 
pre- and post-notifications and recording the returned 
approval forms and questionnaires. A possible limitation 
was that the number of participants was relatively small 
in each group. The observed differences between the 
groups might have become more distinct, if the number 
of participants had been higher. The neonatal background 
characteristics were compared between adolescents born 
very preterm who received pre-notifications and those 
who did not without any difference. We lacked the equiv-
alent information regarding controls born full term. Our 
study cohort included more controls than adolescents 
born very preterm, which enables generalization of the 
results on study populations including adolescents born 
full term. In this study, there were participants in both 
groups, who returned the approval forms, but not the 
questionnaires, despite the post-notifications. To prevent 
this phenomenon, further research is needed.

Conclusion
Our study expands the knowledge of the impact of 
pre-notifications on the return rates of approval forms 
and questionnaires in adolescents born very preterm 
and full term. We showed that the pre-notification let-
ters decreased the need for post-notifications and may 
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increase retention. Based on our findings, sending pre-
notification letters are recommended in future follow-up 
studies.
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