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Abstract

Introduction Programs supporting adolescent parents have been shown to increase socio-economic opportunities and pro-
mote healthy child development for young families, but retaining young parents is challenging. The Massachusetts Pregnant
and Parenting Teen Initiative (MPPTI) offers case management and linkages to community and clinical services to young
families. We examine engagement strategies identified by MPPTI participants and staff members in relation to participant
retention by program site to identify potential strategies for increasing program engagement.

Methods We employed a mixed-methods approach incorporating quantitative data on program participant characteristics
and program retention by site with qualitative data from staff and participant interviews and focus groups.

Results Key program engagement strategies identified by both MPPTI staff and youth participants were social-emotional
supports, staffing model, and concrete supports. We found significant differences in program retention by site; the two sites
with the highest levels of program retention offered all engagement strategies identified.

Discussion Quantitative data on program retention coupled with qualitative data from staff and youth interviews suggests that
in our program, there may be an association between the engagement strategies identified and levels of program retention.

Keywords Adolescent parents - Youth engagement - Young families

Significance

The majority of research on youth program engagement
focuses on youth as a broad group and not specifically on
adolescent parents. This paper builds upon previous research
by identifying specific strategies for engaging high-risk
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young families in case management programming. The
effect of these strategies on program retention and subse-
quent program outcomes should be further explored.

Introduction

Unplanned adolescent births are associated with decreased
socioeconomic opportunities and poor health outcomes
for both the adolescent parents and their children. Adoles-
cent parents more frequently report postpartum depression
(Lanzi et al. 2009; Reid and Meadows-Oliver 2007), have
low levels of social and community support (Angley et al.
2015; Crawford et al. 2011; Ellis-Sloan and Tamplin 2019;
Logsdon et al. 2005), have higher incidences of poor birth
outcomes (Malabarey et al. 2012), and are more likely to
have lower educational attainment and employment levels
(Assini-Meytin and Greene 2015) compared to older parents.
Children of teen parents are more likely to have lower edu-
cational achievement and income levels later in life (Lipman
etal. 2011).
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The Massachusetts Pregnant and Parenting Teen Initiative
(MPPTI) offers case management and linkages to commu-
nity and clinical services to expectant and parenting adoles-
cents aged 14-24 years. The goal of MPPTI is to provide a
comprehensive support model for expectant and parenting
adolescents so that they (1) increase academic achievement
and employment, (2) improve reproductive health outcomes,
and (3) enhance family stability. MPPTT uses a two-gener-
ation model consisting of the following core services: help-
ing participants set and work toward achieving education/
employment goals; assessing reproductive, primary, and
pediatric care needs and providing supported referrals; pro-
viding behavioral health supports as necessary either directly
or via referral; assisting with securing housing; conducting
screenings for child development and providing referrals to
early intervention services; offering concrete supports such
as child care and transportation; and providing health educa-
tion. MPPTT targets adolescents who are disengaged from
or ineligible for other young parent programming. Many
programs serving young families have eligibility require-
ments such as serving only first-time parents or employ-
ing age cutoffs (i.e. serving only adolescents under age 21).
Some programs may also restrict eligibility to participants
who can commit to proscribed attendance requirements up
front. To achieve program outcomes, MPPTI aims to engage
participants in the program for a minimum of six months
and ensure that participants have at least monthly check-ins
with program staff.

During 2014-2017, services were provided by commu-
nity-based agencies in five Massachusetts communities with
high teen birth rates. The funded communities—Chelsea,
Holyoke, Lawrence, New Bedford, and Springfield—have
teen birth rates that are 3 to 4 times the state rate and up
to 1.7 times the national rate (Massachusetts Department
of Public Health 2018; Martin et al. 2018). Although core
services were the same across all five agencies, the service
delivery approach differed. Four of the five agencies used a
“centralized” staffing model where services were offered by
the agency and referrals were made for services not directly
provided. Under this model, participants were assigned to
a youth worker who acted as the participant’s point person.
One agency used a “network” model where one organiza-
tion served as the backbone and subcontracted with mul-
tiple organizations to provide direct services. Participants
typically did not have one point person and interacted with
multiple staff at different agencies.

Programs supporting adolescent parents have been shown
to increase socioeconomic opportunities and promote
healthy child development (Jacobs et al. 2016; Ickovics
et al. 2016), but previous studies have identified barriers
to program engagement such as transportation and child
care (Asheer et al. 2014). Negative experiences with health
care providers and/or fear of being judged or stereotyped
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by providers may also impact youth seeking or remaining
engaged in services (Harrison et al. 2017; Recto and Cham-
pion 2018). Due to these barriers, retaining young parents
most in need is challenging (Asheer et al. 2014).

Strategies that have been associated with higher levels of
youth engagement include meaningful staff-participant rela-
tionships and quality program content (Greene et al. 2013),
whereas the impact of financial incentives on increasing
youth engagement is mixed (Greene et al. 2013; Gneezy
et al. 2011). The majority of research on youth program
engagement focuses on youth as a broad group and not spe-
cifically on adolescent parents. Many adolescent parents
experience postpartum depression and/or social isolation
(Angley et al. 2015; Crawford et al. 2011; Ellis-Sloan and
Tamplin 2019; Logsdon et al. 2005) and therefore may have
unique needs for social support compared to other youth
populations. The role that social-emotional supports may
play in program engagement for adolescent parents has been
largely unexplored in the literature. The aim of this study
is to build upon existing research identifying strategies for
increasing participant engagement that may be useful to
other programs serving young families. We examined par-
ticipant retention by program site in relation to engagement
strategies identified by program participants and staff mem-
bers to identify potential strategies for increasing program
engagement among young families.

Methods

To understand the relationship between engagement strate-
gies employed by program staff, youth perception of the pro-
gram, and program retention, we employed a mixed-methods
approach. We used quantitative methods to describe par-
ticipant characteristics and examine differences in program
retention by agency. Qualitative data were used to under-
stand what was helpful from youth and staft’s point of view
for increasing program engagement.

We measure program retention by the number of months
participants were actively engaged in the program. Partici-
pants are considered “active” if they have, at a minimum,
monthly check-ins with program staff to receive case man-
agement services. Many participants receive case manage-
ment services more than once per month and participate
in other programmatic activities such as attending support
groups, attending parenting classes, and accessing health
services. A preliminary analysis of program outcomes found
that participants who were retained in the program for six
months or longer were significantly more likely to achieve
outcomes such as securing full or part-time employment and
switching to a long-acting reversible contraceptive method.
Participants that were retained for nine months or longer
were more likely to secure stable housing, but the increase
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was not significant. Although length of time in the program
does not provide information on the breadth of services
received or program satisfaction, we use retention as a proxy
for engagement.

Themes that emerged from youth focus groups and staff
interviews were used to identify key strategies for program
engagement. During staff interviews, we also identified ser-
vices offered, such as social activities or wellness groups
that differed from or went beyond core services. We exam-
ined levels of program retention by site in relation to the
presence of the engagement strategies identified to draw pre-
liminary conclusions about potentially effective strategies.

Quantitative Data

Quantitative data on MPPTI participants served during
2014-2017 were collected by funded community agencies
and updated monthly in a Microsoft Access database. Data
collected included participant demographics, length of time
in the program, and services received. Data were exported
from Microsoft Access to SAS 9.3. SAS was used to gener-
ate descriptive statistics on participant characteristics and the
number of participants recruited and retained in the program
by site. A one-way analysis of variance (ANOVA) test was
performed to determine if the mean number of months of
program participation differed significantly by agency. Post
hoc analyses comparing pairwise differences in agencies’
mean number of months of engagement were made using
Scheffe’s test. Spearman correlation was used to test if there
was any correlation between: (1) program engagement and
participant characteristics, including demographics, being
homeless, and education/employment status at the time of
program entry, and (2) program engagement and number
of engagement strategies employed by agency. Engagement
strategies were coded as yes/no for the presence of the fol-
lowing strategies identified during qualitative interviews:
support groups, social activities, and concrete supports.

Qualitative Data
Program Staff Interviews

Key informant interviews were conducted with staff at each
of the five community agencies implementing MPPTI. Five
semi-structured group interviews lasting approximately
one hour each were conducted with 16 staff members. Staff
members were recruited for participation based on their
roles in the program: at least one youth worker and one pro-
gram coordinator or supervisor were invited to participate
via email. Staff members were interviewed on the following
topics using a 10-question guide: services provided, barriers
to service delivery, approaches for recruiting and retaining
participants, partnerships, resources/funding, successes, and

lessons learned. We report only on services provided and
participant recruitment and retention approaches. Staff inter-
view results are reported by agency and not by individual
staff member.

Focus Groups with Adolescent Parents

Six youth focus groups were conducted in English and Span-
ish with a convenience sample of 19 MPPTI participants
across the five program sites. Current participants ages 18
and older were recruited by youth workers at their respective
program sites to participate in the focus groups and were
offered a meal and child care as incentives. Youth self-
selected to participate after being provided with the informa-
tion by youth workers. One focus group was conducted per
community in four of the program sites; two focus groups
were conducted in the community of Springfield. All focus
group participants were between 18 and 24 years old. Six-
teen of the participants identified as female and three iden-
tified as male. While the gender make-up of focus group
participants was reflective of all program participants, youth
under the age of 18 were not represented and information on
participants’ race/ethnicity and specific needs, such as hous-
ing and academic supports, was not examined. Focus group
length ranged from 30 to 60 minutes. A 12-question focus
group guide was used; these questions covered motivation
for participating in the program, services received, interac-
tion with program staff, program satisfaction, and sugges-
tions for improvement.

Focus groups and key informant interviews were con-
ducted from July to August 2016. All participants consented
to being interviewed and were able to opt out of answering
questions they did not feel comfortable with. The Massa-
chusetts Department of Public Health (MDPH) and Harvard
University institutional review boards approved the project
in July 2016. A Harvard University doctoral student with a
master’s degree in public health and more than five years’
experience in qualitative data collection and analysis devel-
oped the question guides for the staff interviews and youth
focus groups, conducted the interviews and focus groups,
coded data, and led the qualitative data analysis. The ques-
tion guides were not piloted before use. An MDPH staff
member sat in on the interviews and focus groups, which
were audio recorded and transcribed. Interviews and focus
groups were held at the program sites. An inductive analysis
approach (Elo and Kyngas, 2008) was used to identify and
code key themes that emerged from focus groups and staff
interviews. Analysis was conducted and a codebook was cre-
ated using ATLAS.ti software. This codebook was used to
group and quantify key themes. The COREQ checklist was
used to guide qualitative data collection and reporting (Tong
et al. 2007).
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Results
Quantitative Results

During the period of 2014-2017, MPPTI served 588
participants; the number of participants served by each
agency ranged from 86 to 150 (Table 1). There were some
differences in youth served by agency: the Holyoke agency
had higher percentages of participants reporting being
homeless and/or not in school and not employed at pro-
gram entry and being aged 18 years or older, whereas the
Chelsea agency had a higher percentage of participants
without a high school diploma, requiring an interpreter,
and who were postpartum at program entry. Participant
race/ethnicity also varied by agency (Table 1).
Participant engagement and key engagement strategies
varied across agencies (Table 2). All agencies offered

support groups and concrete supports; three agencies
offered social activities. The mean number of months
that participants remained in the program differed by site
as determined by one-way ANOVA (F [4, 565]=13.12,
p <0.0001) and ranged from 9.6 to 18.8 months (Table 2).
Post-hoc comparisons using Scheffe’s test demonstrated
significantly different mean months of engagement only
between certain agencies (Appendix).

Spearman correlation indicated a significant posi-
tive association between number of months of program
engagement and the following: number of engagement
strategies (rs=0.29, p<0.0001), being Hispanic (rs=0.16,
p=0.0003), requiring an interpreter (rs=0.15, p=0.001),
and being female (rs=0.12, p=0.009). There were sig-
nificant negative associations between number of months
of program engagement and being homeless at the time of
program entry (rs= —0.19, p<. 0001) and not being in
school and not being employed at the time of program entry

Table 1 MPPTI participant characteristics at program entry by site, 2014-2017

Chelsea Holyoke Lawrence New Bedford Springfield All agencies Chi-Sq measures of independence

Female (%) 100.0 954 92.0 84.9
Male (%) 0.0 4.6 8.0 15.1
14-17 years (%) 16.7 2.8 20.0 329
18-19 years (%) 245 293 20.0 224
20-24 years (%) 58.8 679 60.0 44.7
Black NH (%) 56 12.0 2.7 12.8
Hispanic (%) 84.1 759 86.5 58.1
White NH (%) 84 11.1 6.7 244
Other NH (%) 1.9 1.0 4.1 4.7
Pregnant (%) 7.5 75.9 69.1 40.7
Postpartum (%) 925 241 30.9 59.3
Homeless (%) 132 356 3.5 5.8
Requires interpreter (%) 50.5 6.6 18.3 8.1
Not in school and not employed 49.0 62.6 33.0 29.1
(%)
Did not graduate HS (%) 88.6  56.7 36.8 67.4

87.5 92.1 X2 (4)=20.5, p=.0004, n=579
12.5 7.9
17.1 17.5 X2 (8)=32.9, p= <.0001, n=572
27.9 24.6
55.0 57.9
12.9 8.7 X2 (12)=47.2, p= <.0001,
724 76.8 n=565

6.9 10.6

7.8 3.9
75.8 26.6 X2 (4)=31.8, p= <.0001, n=578
24.2 734
20.7 19.6 X2 (4)=58.4,

p=<.0001, n=552

11.0 19.1 X2 (4)=90.5, p= <.0001, n=554
44.3 435 X2 (4)=40.1, p= <.0001, n=>543
74.6 63.8 X2 (4)=78.7, p= <.0001, n=552

Notes. The number of participants varies for each characteristic due to missing data for some participants for some characteristics. The number
of participants for each agency ranges from 86 to 150. MPPTI Massachusetts Pregnant and Parenting Teen Initiative; NH non-Hispanic; HS high

school

Table 2 Program engagement

. . Site Support Social Concrete Staffing model Mean number of months
strategies an.d program retention groups activities supports of program participation
by MPPTI site, 2014-2017

Chelsea X X X Centralized 18.8
Holyoke X X Centralized 12.2
Lawrence X X X Centralized 15.1
New Bedford X X X Centralized 12.7
Springfield X X Network 9.6

Note. MPPTI Massachusetts Pregnant and Parenting Teen Initiative
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(rs= —0.13, p=0.004). There were no significant associa-
tions between number of months of program engagement
and age, having graduated high school, or pregnancy status.

Qualitative Results

All staff from agencies interviewed stated they received a
high number of referrals and had significant need for ser-
vices for adolescent parents in their communities. Staff from
all five agencies also reported that getting participants in the
door and keeping them engaged were significant challenges.
A staff member at one agency said,

Working with young people...can be difficult. They
move a lot, their phones aren’t working anymore,
they’re homeless, they’ve got stuff going on and they
can’t be in one place long enough with you emotion-
ally to connect with something. A lot of our folks have
experienced multiple traumas in life and find trust very
difficult. And the work is challenging.

Program components identified as being helpful by both
the key informant interviews and the youth focus groups
were (1) social-emotional supports, (2) staffing model, and
(3) concrete supports. A summary of these key themes is
presented in Table 3.

Social-Emotional Supports

Social-emotional supports such as supportive relationships
with staff members, social activities (family activities or
“field trips”), and support groups (wellness or parenting
groups) were most frequently mentioned by youth as their
reasons for remaining in the program. Program partici-
pants varied in their preferences for which types of social-
emotional supports were most helpful. Some participants

emphasized close relationships with program staff. Several
participants preferred field trips or gatherings where the
purpose was to have fun rather than formal support groups.
Although many participants reported support groups to be
engaging, some participants said they did not like groups.

Supportive Staff Relationships. The most common theme
across both the key informant interviews and youth focus
groups was creating trusting relationships between staff
members and program participants. Program staff empha-
sized that building relationships with participants was key
to engaging them in the program and getting them enrolled
in direct services such as educational programs and repro-
ductive health care. A program director stated, “I think the
backbone of the model is to establish a transformational rela-
tionship between the youth worker and the mom.”

Youth spoke positively of program staff that were non-
judgmental and relatable because they had similar lived cir-
cumstances or prior experience working with youth: “With
[staff X], I’m able to trust cause he used to do this work
before he came here. He was very experienced and knew
what to do.” Several participants stated they worked toward
going back to school or seeking employment because their
youth workers pushed them or believed in them more than
they felt other adults in their lives had. One youth stated,
“When you’re in a bad position or feeling down, you don’t
have that motivation...they are always right there and it’s
like you have this opportunity and we can do this.”

Building supportive relationships with program staff
countered the most common barrier reported by youth to
engaging in services, which was hesitation around trusting
staff. One participant said, “I thought...I didn’t really vibe
with professional people because I feel like they are not
down to earth. I felt like I had to put on a mask with these
people with all smiles...that’s why I wasn’t open to help at
all from anyone.”

Table 3 Themes and findings from key informant interviews and youth focus groups

Theme Key informant agencies (n=5)

Youth participants (n=19)

Social-emotional supports

Staffing model

Concrete supports

Transformational, strengths-based, and trusting relation-
ships with staff are key to program engagement. (n=35)

Offer a variety of activities, such as parenting groups, art
therapy, and wellness groups to engage participants.
(n=2)

Prioritizing staff team meetings to coordinate care allows
for a better participant experience. (n=2)

Without consistent staff communication regarding
service coordination, it becomes confusing about who
is doing what. (n=1)

Offer supports, such as child care, transportation, gift
cards, bus passes, transportation, food, and diapers.
(n=5)

Good relationships with staff are the reasons participants
continue to show up for programming. (n=7)

Social activities (e.g., field trips) are engaging aspects of
the program. (n=6)

Support groups and opportunities to interact with other
participants are key to the program. (n=5)

More social activities would improve program engage-
ment. (n=2)

Staff turnover is confusing in terms of coordinating refer-
rals and whom to contact/who is contacting partici-
pants. (n=2)

Concrete supports are a helpful part of the program.
(n=5)
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Social Activities. Staff at two funded agencies mentioned
social activities as engagement strategies. Staff at one agency
said the “selling point” for engaging youth in programming
was “summer trips.” Participants were eager to be involved
in the program so that they could build community with the
other participants and participate in these trips and other
social activities.

Participants also frequently mentioned social activities
as key to program engagement. Youth from two agencies
stated that field trips kept them interested in attending the
program, and participants from another agency suggested
increasing the number of social activities the program pro-
vides. When asked how to make the program better, one
participant stated, “More playdates cause I don’t really know
that many people around here...It would be nice to have
more parent get-togethers cause sometimes when you're a
young parent you don’t go out as much.”

Support Groups. The opportunity to interact with other
adolescent parents was an important aspect of support
groups. When discussing a parenting group offered, one
participant said,

The other thing about the groups, too, is that some-
times there is support within the groups, like she can
teach me something that I didn’t know. It’s like we’re
all the same age, we can relate to each other, we come
from the same background, same city, same every-
thing.

Some participants enjoyed the groups primarily for the
social aspects of connecting with other adolescent parents.
When asked about their favorite part of the program, one
participant said, “Groups. Cause it was like fun...we used to
come every week. We were having so much fun.”

Two participants stated not liking groups: one preferred
one-on-one interaction with program staff and another pre-
ferred smaller groups, stating that the groups offered had too
many people in them. Several other participants described
not being open to groups when beginning the program
because they did not feel comfortable, but that after some
time they opened up and enjoyed the groups.

Staffing Model

Another theme among both the staff and participants was
staffing. Building time into staff schedules to coordinate case
management with other program staff appeared to be critical
to clearly communicating with participants. Four agencies
used a centralized staffing model in which services were
offered directly by the agency and participants were assigned
a youth worker who acted as their point person. One agency
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used a network model in which multiple organizations pro-
vided direct services and participants typically did not have
one point person. Program staff at two of the agencies with
a centralized approach emphasized the importance of staff
communication to coordinate care and suggested discussing
every case at least once per month in a group setting. Pro-
gram staff at the agency using the network model discussed
staff communication as a significant challenge:

When you are trying to create a fluid system and eve-
ryone has their own system...[it] is a challenge to
making sure that young people are being taken care
of. Everyone is in their silo doing their own thing but
you’re trying to cross refer.... Good vision, but I think
there were too many cooks in the kitchen.

Youth participants in the network model also noted that
communication and coordination of services were barriers:
“Nobody communicated with me. Like...you got referred
cause of this, this, and that. They didn’t tell me that.... Who
referred me? So it was weird to meet all these people all at
once and all saying that they were my [youth] worker.”

Concrete Supports

All agencies reported that they offered incentives to increase
program engagement. When probed, agencies defined incen-
tives as supports such as child care, transportation, food, and
clothing. No MPPTT agencies offered cash incentives for
program participation. Youth reported that these supports
allowed them to more easily access the program: “That was
like the best thing when I first came here, when they said that
they had the child care so it makes it easy.”

Discussion

We identified three key strategies—social-emotional sup-
ports, staffing model, and concrete supports—perceived to
be important in program engagement by MPPTI program
staff and participants. Quantitative data on program reten-
tion coupled with qualitative data from staff and youth inter-
views suggest that in MPPTI, there may be an association
between some of the strategies identified and levels of pro-
gram retention. Much of the previous research on youth pro-
gram engagement has not focused exclusively on adolescent
parents and therefore may miss some of the unique needs
of this population. Participants most frequently reported
social-emotional supports as key to program engagement.
To our knowledge, few studies examine social activities as
engagement strategies for young parents. The link between
providing social-emotional supports and in particular purely
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social activities such as field trips or play dates in relation to
program retention and achieving program outcomes should
continue to be explored.

Young parents in programs with more centralized staft-
ing models described better communication and trusting
relationships with program staff. This theme corresponds
to previous research identifying quality staff-participant
relationships as key to program engagement (Greene
et al. 2013; Rhodes 2004). We hypothesize there may be
an association between staffing model and the level of
social-emotional support that participants experience via
staff-participant relationships. Future studies could exam-
ine whether having a single point of agency contact per
participant leads to more supportive staff relationships and
greater levels of program engagement.

While the two agencies with the highest levels of pro-
gram retention used a “centralized” model and offered
all engagement strategies we identified, a third agency
employing all engagement strategies identified and using
a centralized staffing model did not have a similar level of
program retention. Our analysis does not capture all of the
program components or other factors related to program
engagement. For example, social activities were identified
as a program component by three agencies, but we did not
examine the types of social activities offered by agency,
the frequency with which activities were offered, or how
many youth participated in each type of activity. Other
program components such as the quality of programming
related to employment or educational supports were not
included in our study and may also play an important role
in program engagement.

Spearman correlation results indicated significant asso-
ciations between homelessness and not being in school/not
being employed at program entry and program retention.
The two agencies with the highest percentages of homeless
participants at program entry also had the lowest levels of
program retention. Our study did not explore the interac-
tion between participant characteristics and engagement
strategies in relation to program retention. Some engage-
ment strategies may be more effective for certain popula-
tions. Further research could examine which engagement
strategies are most effective, especially within the realm of
social-emotional supports.

There are limitations to this study. Youth focus groups
were conducted among a convenience sample of current pro-
gram participants over the age of 18. Therefore, the views
expressed may not represent all youth in programming and
may differ from the views of participants under age 18 and
participants who were no longer engaged in the program at
the time of the focus groups. We examined only five sites

which differed on participant characteristics, location, and
other factors beyond the engagement strategies and staffing
model we examined in this paper. We cannot rule out that
differences in these factors may be predictors of program
engagement because we did not conduct robust analyses on
these factors. Finally, we did not measure the quality of the
engagement strategies identified or of the staff relationships
with participants.

This paper builds upon previous research identifying
specific strategies for youth program engagement (Asheer
et al. 2014; Greene et al. 2013; Rhodes 2004). In addi-
tion to offering concrete supports and emphasizing quality
staff-participant relationships, programs seeking to engage
adolescent parents should consider the social isolation
that many young parents experience and build a variety of
social-emotional supports into their programs. Strategies for
staff retention and training to ensure continuous care and to
maintain trusting relationships between program participants
and staff may also be beneficial. To identify which engage-
ment strategies and program models may be most effective
for specific populations, future research could explore how
participant characteristics may be related to program model
and engagement. Relationships between program content,
social-emotional supports, and staff relationships could be
examined to develop more effective programming for ado-
lescent parents and their children. Focusing this research
on adolescent parents may help meet the unique needs of
young families.

Acknowledgements This work was supported by the Office of Popu-
lation Affairs in the U.S. Department of Health and Human Services
(grant number 1-SP1AH000071-01-00). Its contents are solely the
responsibility of the authors and do not necessarily represent the offi-
cial views of the Office of Population Affairs, the Office of the Assistant
Secretary for Health, or the Department of Health and Human Services.
The authors would like to thank Elizabeth Beatriz, PhD (Massachusetts
Department of Public Health) for her valuable input and review.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

Appendix

See Table 4

@ Springer


http://creativecommons.org/licenses/by/4.0/

5198

Maternal and Child Health Journal (2020) 24 (Suppl 2):5191-5199

Table 4 Comparison of
program retention by MPPTI
site, 2014-2017

Site pair Difference between 95% confidence limits Significant
means in months at 0.05
level
Chelsea—Lawrence 2.2 -2.5,68
Chelsea—New Bedford 6.5 1.2,11.8 *
Chelsea—Holyoke 7.1 2.1, 12.1 *
Chelsea—Springfield 9.6 49,144 *
Holyoke—Chelsea -7.1 -12.1,-2.1 *
Holyoke—Lawrence —-4.9 -9.5,-0.3 *
Holyoke—New Bedford -0.5 —-5.8,4.7
Holyoke—Springfield 2.6 -2.2,73
Lawrence—Chelsea -22 —-6.8, 144
Lawrence-New Bedford 4.4 —-0.5,9.3
Lawrence—Holyoke 4.9 0.3,9.5 *
Lawrence—Springfield 7.5 3.1,11.8 *
New Bedford—Chelsea —-6.5 -11.9,—-1.2 *
New Bedford—Lawrence —4.4 -9.2,0.5
New Bedford—Holyoke 0.5 -4.7,5.8
New Bedford—Springfield 3.1 -2.0,82
Springfield—Chelsea -9.6 —14.4,-4.6 *
Springfield-Lawrence =75 —-11.8,-3.1 *
Springfield-New Bedford -3.1 -8.2,2.0
Springfield—Holyoke -2.6 —-2.6,-7.3

Notes. Pairwise comparisons made

Teen Initiative
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