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Abstract 

Background: Young mothers are more likely to provide a suboptimal early language environment for their children 
who in turn show impairments in their language development, yet few studies have used observational methods to 
assess the effectiveness of home‑visiting programmes in improving the language outcomes of young mothers and 
their children. The Family Nurse Partnership (FNP) is a licensed home‑visiting intervention developed in the USA and 
introduced into practice in England. The intervention involves up to 64 structured home visits from early pregnancy 
until the child’s second birthday by specially recruited and trained Family Nurses. We assessed the effectiveness of FNP 
in improving the language outcomes of first‑time teenage mothers and their infants.

Method: We conducted a pragmatic, non‑blinded, randomised controlled trial to test whether the FNP programme 
improved mothers’ and children’s language production at 24 months postpartum. Eligible participants were nul‑
liparous, aged 19 years or younger, and were recruited at less than 25 weeks’ gestation from community midwifery 
settings (Country). Pregnant young mothers were randomly assigned to FNP plus usual care (n = 243) or usual care 
alone (n = 233). At 24 months postpartum, mother–child dyads were observed during a standardised free‑play task 
with their first‑born child and features of their language production was coded. Data was analysed using multi‑level 
modelling; linear or poisson/negative binomial regression models were used as appropriate.

Results: A small effect of FNP on mothers’ productive language was detected, where mothers in the FNP group 
demonstrated higher mean length of utterances than mothers who received usual care alone, mean difference 
(adjusted by minimisation variables and by site, linear regression) = 0.10, p < .05, 95% CI (0.004–0.20), d = .18. No dif‑
ferences were detected between groups regarding other characteristics of maternal language or children’s language 
outcomes.

Conclusion: This observational study conducted within the context of a randomised‑controlled trial suggests that 
the FNP home‑visiting programme may have a small, but potentially important impact on young mothers’ speech 
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Background
Teenage parenthood remains high on the political and 
public health agenda and is associated with a range of 
adverse outcomes for both mother and child. Becoming a 
parent during the teenage years predicts long-term pov-
erty, family instability and mental ill-health [1]. Children 
born to teenage mothers display suboptimal language 
development, score lower on standardized tests of cogni-
tive ability, and experience elevated rates of behavioural 
and emotional problems [1–3]. These childhood difficul-
ties persist into later life leading to higher rates of edu-
cational under-achievement, criminal convictions, and 
mental health problems [4, 5]. Consequently, early inter-
vention programmes have been developed to improve the 
lives of teenage mothers and their offspring [6].

Intervention programmes that begin early in a child’s 
life and place emphasis on enhancing parenting skills and 
promoting children’s language development can be effec-
tive in improving children’s longer-term outcomes [6, 7]. 
Language acquisition is a key developmental milestone 
that is crucial for a child’s subsequent cognitive, behav-
ioural, and socio-emotional development and is therefore 
a key target for intervention. Early language develop-
ment is inextricably linked to the quality of the language 
environment provided by primary caregivers [8, 9], and 
is a key predictor of later reading proficiency, academic 
success, and psychosocial functioning [10]. Adolescent 
mothers’ own low verbal ability and sub-optimal parent-
ing skills predict delays in their children’s language devel-
opment [2, 3]. In some studies, interventions aimed at 
enhancing parent–child interactions and the quality and 
quantity of parental speech have been shown to be effec-
tive in improving children’s language and cognitive out-
comes among adolescent mother–child dyads [7].

Home-visiting programmes that begin during preg-
nancy or shortly after childbirth and continue through 
the first one to two years of a child’s life represent one 
approach to improving parent–child interaction and the 
language skills of teenage mothers and their offspring. 
Home-visiting programmes are family-focused inter-
ventions that aim to improve multiple health, social, 
and educational outcomes for both mother and child. 
Evidence supporting the efficacy of home-visiting pro-
grammes in improving children’s language outcomes and 
mothers’ parenting skills is promising but inconsistent. In 

general, home-visiting programmes that begin in preg-
nancy and involve more frequent home visits report bet-
ter parenting and child language outcomes [6, 11, 12]. 
In contrast, home-visiting programmes that begin after 
childbirth and involve less frequent home visits often fail 
to replicate the positive impact on children’s language 
development and mothers’ parenting skills [13]. There 
are, however, limitations to these broad conclusions, as 
not all home-visiting programmes that begin in preg-
nancy have demonstrated a positive impact on children’s 
language abilities [14]. Furthermore, assessments of 
mothers’ parenting skills tend to focus on maternal and/
or home visitor ratings rather than independent evalua-
tions of mother–child interaction [15]. An investigation 
of young mothers’ behaviour during interactions with 
their children may reveal processes that could be inte-
grated into intervention programmes to improve chil-
dren’s language and cognitive outcomes [16].

Originating in the USA, the Nurse Family Partnership 
(NFP) is one of the most well established home-visiting 
programmes. The seminal work of Olds and colleagues 
who developed the NFP reported mixed findings for 
children’s language and parenting outcomes. In a trial 
of NFP conducted in Elmira USA, NFP mothers, par-
ticularly unmarried teenagers, scored higher on the lan-
guage stimulation scale of the HOME inventory than 
those who did not receive NFP [17]. In the Memphis 
trial, no effect of the programme was detected on moth-
ers’ teaching behaviour at 24  months, however children 
born to nurse-visited mothers with low psychological 
resources were more communicative and responsive than 
their control-group counterparts [18]. By age six, nurse-
visited children in the Memphis trial had better recep-
tive vocabulary [12]. In the Denver trial, NFP delivered 
by paraprofessionals did not improve children’s directly 
assessed language outcomes or the quality of parent–
child interaction [6, 19, 20]. In contrast, when the NFP 
was delivered by qualified nurses, significant improve-
ments in children’s directly assessed language outcomes 
were observed, but only for the offspring of young moth-
ers defined as low in psychological resources. Specifically, 
for children of mothers with low psychological resources, 
NFP significantly improved children’s receptive language 
skills at ages two and four years but not at six years [6, 
12, 19, 20]. Significant improvements for nurse-visited 

to their toddlers. Exploratory analyses identified family environment, maternal, and child related predictors of the 
language outcomes of young mothers and their offspring.

Trial registration This trial is registered with ISRCTN, number ISRCTN23019866, 20/04/2009.
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families at age two years in the quality of parent–child 
interaction (mother-infant responsiveness) was observed 
for both high and low resource mothers [6]. At the age 
four follow-up the home environments of low resource 
mothers were more supportive of children’s learning [12, 
19].

Given that the findings of Olds and colleagues were 
partially replicated across samples, and that the effec-
tiveness of complex interventions does not always trans-
late across contexts [21], it is important to examine the 
efficacy of NFP in improving the language environment 
provided by parents and children’s language outcomes in 
countries outside of the USA. The German adaptation of 
the original NFP programme, ‘Pro Kind’ failed to replicate 
the positive impact of NFP on children’s language out-
comes and parent–child interaction [22]. Canadian and 
Dutch trials of NFP did not assess programme impact on 
children’s language ability or parent–child interaction [23, 
24]. We conducted the evaluation of the NFP in England 
(the Building Blocks trial), which was commissioned by 
the United Kingdom Government (UK) and was licenced 
in the UK [25], as the Family Nurse Partnership (FNP). 
Analyses of the secondary outcomes revealed that by the 
time children were 24-months-old, mothers in the FNP 
trial arm reported their children’s language to be better 
developed when compared to families who received usual 
care alone. As a potentially important finding, it is now 
essential to provide in-depth and independent measures 
of children’s language development and maternal interac-
tive behaviour [26].

Although young mothers’ language input is a primary 
source of variation in children’s early language ability 
[2, 3], little is known about other environmental factors 
that shape individual differences in the language skills of 
young mothers and their children. Therefore, the second 
aim of the current study was to examine individual dif-
ferences in mothers’ and children’s language production. 
Young motherhood is associated with numerous risk 
factors that may contribute to reduced language input 
from the mother and poorer language development in 
her offspring [3, 7]. It is well-recognised that the social 
disadvantage associated with young motherhood affects 
maternal and child language skills [8], including less 
maternal speech and reduced sentence complexity [27, 
28]. Studies of mothers that span the childbearing age 
range have identified that maternal depression, particu-
larly postnatal depression, is associated with less respon-
sive caregiving environments, reduced maternal language 
stimulation and poorer offspring cognitive and language 
development [29]. Similarly, exposure to maternal sub-
stance abuse during pregnancy and the postnatal period 
is associated with poorer offspring language outcomes 
and sub-optimal childrearing practices [30]. Higher levels 

of social support and consistent father involvement are 
associated with home environments that are more sup-
portive of offspring language development [31].

In terms of child related factors, children who are 
female and show linguistic superiority in the early years 
are more likely to elicit rich conversation from their car-
egiver [32]. Language ability is reduced in children who 
are born very preterm (< 32  weeks’ gestational age) and 
with a very low birthweight (< 1500  g), where delays in 
language development extend into the preschool years 
[33]. Longer breastfeeding duration is also associated 
with better child cognitive outcomes at ages two and 
three [34]. The association between these risk and pro-
tective factors and the language outcomes of young 
mothers’ and children therefore requires examination.

The primary aim of our study was to investigate the 
effectiveness of the FNP in improving the language out-
comes of young mothers and their children. We coded 
video-recordings of mothers interacting with their 
24-month-old children for features of both maternal and 
child language production. We hypothesized that moth-
ers and children in the FNP trial arm would produce 
more speech, and more complex speech, than mothers 
and children who received usual care. We also conducted 
an exploratory investigation of the family environment, 
maternal, and child related predictors of mothers’ and 
children’s language outcomes.

Method
Design
The Building Blocks trial was a randomised control trial 
(RCT) designed to investigate the effectiveness of the 
FNP programme in England. The Building Blocks trial 
took place within 18 sites across England, where local 
partnerships, including primary and secondary National 
Health Service (NHS) organisations and local authori-
ties were established to provide FNP. Participants in the 
Building Blocks trial were allocated to receive either FNP 
(in addition to usually provided health and social care 
services) or usual care alone. Participants were randomly 
allocated to trial arm in a ratio of one-to-one, strati-
fied by site and minimised by gestation (< 16  weeks vs. 
≥ 16 weeks), smoking (yes vs. no), and preferred language 
of data collection (English vs non-English) with a prob-
ability of 0.80. Following baseline data collection prior 
to randomisation, follow-up data collection took place 
in late pregnancy, and at six, 12, 18 and 24 months post-
partum. This study is a secondary analysis of data from 
the Building Blocks trial, whose sample size was based 
on four primary outcomes (2 maternal; 2 infant). There-
fore, this exploratory study is not likely to be sufficiently 
powered. This trial is registered with ISRCTN, number 
ISRCTN23019866, 20/04/2009.
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Participants
The original trial included 1645 nulliparous women 
who at recruitment were 19  years or younger, of less 
than 25  weeks’ gestation, were living within an FNP 
catchment area, and able to provide consent and speak 
and understand English. Maternal mental health sta-
tus and intentionality of the pregnancy was neither an 
FNP programme enrolment nor a trial eligibility crite-
rion. The trial was undertaken at 18 sites across in Eng-
land. Women were identified and approached via local 
maternity services and recruited usually at their home 
by locally based researchers. Participants were allocated 
to the FNP (N = 823) or usual care trial arms (N = 822). 
Of these participants, 1154 took part (mostly in person) 
in the data collection interview at the 24-month follow-
up. The present study focuses on the subsample of 483 
(41.9%) mothers and their children (237, 49.1% female) 
who consented to being video recorded during a mother–
child interaction task at the 24-month assessment. Of the 
N = 483 eligible families, five were excluded from the 
analysis as the parent–child interaction task was con-
ducted in a language other than English. For two families, 
there were technical errors at the point of data collection 
and we were unable to score the data. These participants 
formed the sample for the BABBLE sub-study (see Fig. 1).

Procedure
FNP intervention FNP is an evidence-based nurse-led 
intensive home visiting programme for women expect-
ing their first baby. FNP was originally developed in the 
USA (University of Colorado, Denver) as the Nurse Fam-
ily Partnership [17], and is designed to improve perinatal, 
offspring health, developmental outcomes and parental 
economic self-sufficiency. The programme is based on 
three theoretical approaches: attachment theory [35]; 
ecological theory [36]; and self-efficacy theory [37]. In 
the adaptation of the programme, trained Family Nurses 
conduct home visits from early pregnancy until the child 
reaches 24-months of age. Although the number of vis-
its is determined by individual need, families can receive 
a maximum of 64 scheduled visits: 14 during pregnancy, 
28 during infancy (0–12  months postpartum) and 22 
during toddlerhood (13–24  months postpartum). In 
the main trial cohort, the median number of valid visits 
reported by family nurses as being received by FNP cli-
ents was: pregnancy 10 (8–12), infancy 19 (14.5–22) and 
toddlerhood 13 (8–16). The mean (SD) visit duration 
varied by delivery phase (pregnancy: 79.14  min (13.78), 
infancy: 73.17 (11.61), toddlerhood: 74.75 (13.50) which 
exceeded the programme target of 60 min. Family nurses 
cover content including personal and environmental 
health, life course development, maternal role, family and 
friends and access to health and Social Services. Several 

programme elements are considered especially relevant 
to either parent–child interaction or child language 
development. These include the use of interventions 
delivered during home visits based on PIPE (Parents in 
Partnership Education), assessments of parent respon-
siveness (Nursing Child Assessment Satellite Training, 
NCAST) and a strengths-based approach used by fam-
ily nurses within the therapeutic relationship involv-
ing modelling of positive communication styles. Family 
nurses also deliver the universally offered Healthy Child 
Programme (HCP).

Usual care Participants in the usual care arm received 
care from their local maternity services, as well as their 
postnatal midwifery care and support from existing child 
health services available locally, including an allocated 
Health Visitor.

Data collection Routine data such as antenatal, birth 
and neonatal data were collected from maternity records. 
Secondary care data (e.g., emergency admissions) were 
collected via the NHS Health and Social Care Informa-
tion Centre, now NHS Digital. Primary care data were 
collected directly from primary care records for a pro-
portion of participants. At baseline (< 25  weeks’ gesta-
tion) and at 24  months’ postpartum, computer-assisted 
personal interviews were conducted by researchers. 
Computer-assisted telephone interviews were conducted 
at late pregnancy and six, 12 and 18 months postpartum 
by office-based researchers. Participants were not blind 
to the intervention. However, at the baseline, late preg-
nancy, six, 12 and 18 month assessments, data collection 
was completed by field researchers blind to the trial arm. 
While 24-month interviews were completed by research-
ers not blinded to trial arm, they occurred independent 
of service delivery.

For those families who provided additional consent 
at the 24-month assessment, mother–child dyads were 
video recorded as they interacted during a 3-min free 
play session. Each mother–child dyad was provided with 
a standardized set of age-appropriate toys (stacking cups, 
bells, a stuffed Winnie the Pooh/Tigger and a wind-up 
car). Mother–child dyads were asked to play however 
they liked and could also use their own toys.

Transcriptions of speech All meaningful speech by 
mothers and children was transcribed verbatim from 
the audio-visual records by trained research assistants 
who were blind to trial arm. All speech was divided into 
utterances, defined as speech bounded by grammatical 
closure, a transition in speaker, or by a pause or change 
in intonational pattern [38]. Transcripts included all 
mother and child meaningful clear speech referring 
to entities, properties or events. Transcript agreement 
was established for 24 (5%) of cases with agreement at 
91.4% for maternal speech, and 90.8% for child speech. 
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Of those who provided audio-visual data, seven dyads 
were excluded (five did not take place in English and 
two had technical errors at the point of data collection), 
resulting in a final subsample of 476/483 (98.6%; FNP 
n = 243, usual care n = 233) mother–child dyads.

Measures
Mother and child language Frequently used measures of 
maternal and child language production were coded in 
the current study [27, 28, 38], by coders blind to the trial 
arm. Second research assistants who were also blind to 
the trial arm coded random sub-samples of 71/476 (15%) 

Fig. 1 Flow diagram of progression to sample
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cases to establish reliability for coding of mother and 
child language.

Mean length of utterance Sentence complexity was cal-
culated in line with Brown’s [39] classic recommenda-
tions for calculating mean length of utterance (MLU) in 
morphemes: (1) only full, clear words were coded; (2) 
all exact utterance repetitions were included, but not 
repeated efforts at a single word; (3) fillers such as “mm,” 
and “oh,” were excluded; (4) compound words, proper 
names, and ritualised reduplications were coded as sin-
gle morphemes (e.g., “choo-choo,” “night-night” “Peppa-
Pig”); (5) irregular verbs (e.g., “ran”) were coded as single 
morphemes; (6) diminutives (e.g., “doggy”, “mummy”) 
were coded as single morphemes; and (7) all auxiliaries 
(e.g., “is,” “have,” “can,”) and catenatives (e.g., “gonna,” 
“wanna,” “hafta”) were counted as single morphemes, as 
were all morphemes with inflections (i.e., possessive [-s], 
plural [-s], third person singular [-s], regular past [-s], 
and progressive [-ing]). Inter-rater reliability for mother 
MLU (intraclass correlation [ICC] = 0.99) and child MLU 
(ICC = 0.96) were both excellent.

Upper bound MLU Both mothers’ and children’s long-
est utterance in morphemes was recorded as their upper 
bound. Excellent reliability was established for both 
mother ICC = 0.96 and child (ICC = 0.83) upper bound 
MLU.

Tokens Mother and child utterances were coded 
for number of words (tokens). All meaningful speech 
(therefore excluding fillers such as “mm” and “oh”) were 
counted. Excellent reliability was established for mother 
and child tokens (ICCs = 0.95 and 0.99 respectively).

Types Mother and child utterances were also coded 
for the number of different root words they produced 
(types) as a measure of lexical diversity. All inflected 
forms of words were coded as the same type (e.g., “run,” 
“running” = 1 type; “eye, “eyes = 1 type), as were irregu-
lar verbs (e.g., “run,” “ran” = 1 type). Words with different 
derivational morphology were treated as different types 
(e.g., “love,” “lovely” = 2 types). Words were also coded as 
1 word type if they were a variation of a proper name or a 
proper name containing more than one word (e.g., “Lily,” 
“Lil,” = 1 type; “mummy”, “mumma”; “mum,” = 1 type 
“WinnieThePooh” = 1 type; [28]). Excellent reliability was 
established for mother types (ICC = 0.99) and child types 
(ICC = 0.99).

Early language milestones scale Children’s language 
ability was reported the Early Language Milestones 
(ELM) scale at the 24-month assessment, which is 
based on maternal reports with some elicitation of 
child behaviour (ELM; [40]). The ELM has been estab-
lished as a sensitive indicator of children’s early lan-
guage development in high-risk populations [40]. 
Children’s performance was calculated using the point 

scoring method to yield percentile values for overall 
language ability, and for the Auditory Expressive and 
Receptive subscales.

Sociodemographic characteristics Variables included: 
(a) maternal age at recruitment; (b) language spoken in 
the home (English or English and other); (c) relation-
ship status with the focal child’s father at the 24-month 
assessment; (d) not in education, employment or train-
ing (NEET) at the 24-month assessment; and (e) number 
of people living in the home at the time of the 24-month 
assessment. At recruitment, an overall measure of depri-
vation was recorded using the Index of Multiple Depriva-
tion (IMD; [41]), a measure comprising seven weighted 
factors that yield a score between 0 and 100 (least to most 
deprived). These include: (1) income; (2) employment; (3) 
health deprivation and disability; (4) education, skills and 
training; (5) barriers to housing and services; (6) crime 
and disorder; and (7) living environment.

Maternal psychological distress Mothers’ psychological 
distress at 24 months was assessed using the Kessler Psy-
chological Distress Scale, a 10-item screening scale that 
discriminates with precision DSM-IV cases from non-
cases [42]. Mothers were asked to report how they had 
been feeling during the last 30 days, for example, “How 
often did you feel tired out for no good reason?” and 
“How often did you feel hopeless?” Mothers’ responses 
were scored between 10 and 50 (higher scores indicated 
more distress). Reliability of the Kessler Psychological 
Distress Scale was assessed using Cronbach’s alpha, and 
was found to be excellent at 0.91.

Postnatal depression Postnatal depression (PND) was 
assessed at the six-month follow-up assessment using 
the Edinburgh Postnatal Depression Scale (EPDS; [43]). 
In this 10-item scale, mothers were asked to report how 
they had felt in the last seven days on items such as “I 
have felt scared or panicky for no very good reason” and 
“I have felt sad or miserable” on a scale of 0 = no, not at 
all, 1 = no, not much, 2 = yes, sometimes, or 3 = yes, quite 
a lot. Where necessary, items were reverse scored. Moth-
ers’ symptoms of PND were scored between 0 and 30 
(higher scores indicated more symptoms). Reliability of 
the scale was found to be good (Cronbach’s alpha = 0.86).

Social support Mothers’ perception of her social sup-
port and networks (MOS survey; [44]) was assessed 
at 24-months. Mothers selected one of five possi-
ble responses, 0 = never, 1 = seldom, 2 = sometimes, 
3 = almost always, and 4 = always on 19 items such as “If 
you need it, how often can you depend on somebody for 
help?” Responses were scaled to a score between 0 and 
100; higher scores indicated higher social support. Reli-
ability of the scale was found to be excellent (Cronbach’s 
alpha = 0.96).
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Substance abuse The CRAFFT substance and abuse 
screening test [45] was used to assess maternal prob-
lems with alcohol and drug use at 24  months. Mothers 
answered 0 = no or 1 = yes to 6 items, for example, “Do 
you ever forget things you did while using alcohol or 
drugs?” and “Have you ever gotten into trouble while 
you were using alcohol or drugs?” Mothers could score 
between 0 and 6, where higher CRAFFT scores indi-
cated greater problems related to drug and alcohol use. 
Reliability of the CRAFFT scale was poor (Cronbach’s 
alpha = 0.56).

Pregnancy, birth, and parenting behaviour Childbirth 
data was collected from maternity records, and included 
gestation at birth (in weeks), birthweight (in grams). 
Information about maternal antenatal smoking was col-
lected at baseline and in pregnancy. The final antena-
tal smoking variable used was a calibrated measure of 
cigarettes smoked per day during late pregnancy using 
a combination of urinary cotinine results (collected at 
late pregnancy) and self-reported number of cigarettes 
smoked per day (based on three days prior to the inter-
view, time of last cigarette, and hours since last cigarette). 
Mothers’ duration of breastfeeding (in days) was reported 
at six months, and updated at 12, 18, and 24 months.

Data analysis
Data preparation and analysis was conducted using SPSS 
version 20 and Stata version 13. Trial arm differences 
in children’s productive language were tested adjust-
ing for minimisation variables: gestation (< 16  weeks 
vs > 16 weeks); smoking (yes vs. no); and language (Eng-
lish vs. non-English). Models were further adjusted 
using multilevel modelling to adjust for site. Child ELM 
scores were analysed using linear regression. Mothers’ 
MLU, types and tokens were treated as continuous data 
and analysed using linear regression. All assumptions 
for linear regression were met. Normality of residuals 
were assessed by inspection of histograms and Normal 
P-P Plots, and independence of observations using the 
Durbin-Watson Test. For children, due to high counts of 
single-morpheme utterances resulting in skewed data, 
child MLU was categorised as: 0 = 0 counts, 1 = single-
morpheme use, and 2 ≥ 1 morphemes and therefore ana-
lysed using ordinal regression. Mothers’ upper bound 
MLU and children’s types and tokens were count data, 
and were analysed using poisson/negative binomial 
regression as appropriate. Linear regression models are 
presented as adjusted mean differences in the FNP group 
minus the usual care group. Ordinal regression models 
are presented as odds ratios (ORs), and poisson/negative 
binomial regression models are presented as incident rate 
ratios (IRRs).

Predictors of the primary feature of mother and child 
observed language (MLU in morphemes) were first 
assessed on the univariable level, using linear and ordinal 
regressions, respectively. Identified sample-wide predic-
tors that reached 10% significance level in the bivariate 
tests were entered in a multivariable analysis, with asso-
ciations reaching p < 0.05 reported as significant in mul-
tivariable models. Linear and ordinal regressions are 
presented as mean differences and odds ratios, respec-
tively. Analyses of predictor variables in all the models 
showed no collinearity (variance inflation factor < 10, tol-
erance > 0.20; Myers, 1990).

Results
Description of sample
The baseline sociodemographic characteristics of the 
families who participated and consented to filming at the 
24 month assessment compared to the rest of the Build-
ing Blocks sample is detailed the supplementary material. 
Participants in the FNP trial arm of the BABBLE sub-
study received more FNP visits than those who did not 
take part in the sub-study. The BABBLE sample was also 
imbalanced in terms of ethnicity and more spoke only 
English in the home. Of the 483 mother–child dyads who 
took part in BABBLE, 246 dyads were allocated to FNP 
(50.9%), and 237 to usual care (49.1%). The BABBLE sub-
sample was balanced according to baseline sociodemo-
graphic characteristics between the FNP and usual care 
groups.

Sample‑wide description of mother and child language
All mothers in the BABBLE sample made at least one 
utterance to their child during free-play, with the major-
ity of children (N = 432, 90.8%) making at least one 
utterance. Of those who made at least one utterance, 
129 (29.9%) produced only single-morpheme utterances 
and 303 (63.7%) produced multi-morpheme utterances. 
Table 1 shows the descriptive data for the BABBLE sam-
ple for mother and child productive language: MLU 
in morphemes, upper bound MLU, tokens, and types. 
Mothers’ reports of child language at 24 months are also 
presented in Table  1. Measures of children’s observed 
language and mothers’ reports of child language ability 
on the ELM were significantly associated (r = 0.45 s-0.50 
for all coded outcomes, all p < 0.01).

Trial arm differences in mother and child language
Table 1 shows the descriptive data for observed mother 
language measures and reported and observed child lan-
guage measures by trial arm.

Trial arm differences in mother language Significant 
differences were detected between the FNP and usual 
care groups in mother MLU (Table 1), where mothers in 
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Table 1 Descriptive data for measures of maternal and child language by trial arm

Full sample N = 476, +n = 457. FNP n = 243, +n = 233. Usual care n = 233, +n = 224

SD standard deviation. IQR interquartile range. MLU mean length of utterance in morphemes. ELM Early Language Milestones Scale. ELM AE Early Language Milestones 
Auditory Expressive Subscale. ELM AR Early Language Milestones Auditory Receptive Subscale

Mean SD Range Median IQR

Mother

Observational data MLU
 Full sample 3.01 0.57 1.44–4.75 3.00 2.64–3.37

 FNP 3.06 0.52 1.68–4.66 3.03 2.72–3.42

 Usual care 2.96 0.61 1.44–4.75 2.95 2.55–3.34

Upper bound MLU
 Full sample 8.46 2.03 3.00–16.00 8.00 7.00–10.00

 FNP 8.62 1.89 3.00–15.00 8.00 7.00–10.00

 Usual care 8.30 2.15 3.00–16.00 8.00 7.00–10.00

Tokens
 Full sample 165.03 65.40 15.00–403.00 162.00 118.00–208.00

 FNP 168.39 60.93 19.00–403.00 167.00 128.00–205.00

 Usual care 161.52 69.71 15.00–383.00 154.00 111.00–213.00

Types
 Full sample 59.82 17.82 9.00–116 59.00 48.00–72.00

 FNP 61.31 16.93 10.00–116.00 61.00 51.00–72.00

 Usual care 58.37 18.62 9.00–113.00 57.00 46.50–71.00

Child

Observational data MLU
 Full sample 1.22 0.54 0.00–3.56 1.19 1.00–1.50

 FNP 1.24 0.53 0.00–3.56 1.20 1.00–1.50

 Usual care 1.20 0.56 0.00–3.08 1.19 1.00–1.50

Upper bound MLU
 Full sample 2.30 1.66 0.00–10.00 2.00 1.00–3.00

 FNP 2.32 1.73 0.00–10.00 2.00 1.00–3.00

 Usual care 2.29 1.60 0.00–9.00 2.00 1.00–3.00

Tokens
 Full sample 14.49 14.69 0.00–142.00 11.00 3.00–21.00

 FNP 14.27 15.99 0.00–142.00 9.00 4.00–19.00

 Usual care 14.73 13.24 0.00–68.00 13.00 3.00–22.00

Types
 Full sample 7.86 6.97 0.00–52.00 6.00 2.00–12.00

 FNP 7.72 7.15 0.00–52.00 6.00 3.00–11.00

 Usual care 7.99 6.80 0.00–33.00 7.00 2.00–7.00

Assessment Data ELM+

 Full sample 60.77 31.85 0.00–99.00 65.00 32.50–95.00

 FNP 63.32 31.48 0.00–99.00 75.00 35.00–95.00

 Usual care 58.11 32.10 0.00–99.00 62.50 30.00–90.00

ELM AE+

 Full sample 54.10 32.33 2.00–98.00 50.00 25.00–90.00

 FNP 57.07 31.85 2.00–98.00 60.00 30.00–90.00

 Usual care 51.02 32.62 2.00–98.00 50.00 20.00–80.00

ELM AR+

 Full sample 65.86 29.17 2.00–98.00 75.00 45.00–90.00

 FNP 68.00 28.47 2.00–98.00 80.00 45.00–90.00

 Usual care 63.63 29.77 2.00–98.00 75.00 41.25–90.00
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the FNP group produced a higher MLU within mother–
child interaction than those who received usual care, 
adjusted difference in means (adjusted by minimisation 
variables and by site, linear regression) = 0.10, p < 0.05, 
95% CI (0.004–0.20), d = 0.18. No differences were 
detected between the trial arms for mother upper bound 
MLU, adjusted IRR (Poisson regression) = 1.03, p = 0.21, 
95% CI (0.97–1.10), d = 0.02. Similarly, no differences 
were detected between trial arms in terms of moth-
ers’ tokens, adjusted difference in means (linear regres-
sion) = 6.78, p = 0.25, 95% CI (− 4.95 to 18.52), d = 0.10, 
or mothers’ types, adjusted difference in means (lin-
ear regression) = 2.84, p = 0.08, 95% CI (− 0.36 to 6.03), 
d = 0.16.

Trial arm differences in child language Although the 
differences did not reach statistical significance, analy-
sis of the ELM total score in the BABBLE subsample 
showed similar trial arm differences to those found in the 
full-sample [25], adjusted difference in means (adjusted 
by minimisation variables and by site, linear regres-
sion) = 4.01, 95% CI (−  1.57 to 9.58), p = 0.15, Cohen’s 
d = 0.16 (d = 0.14 in full sample). No differences were 
detected between the trial arms for child MLU, adjusted 
OR (ordinal regression) = 1.07, 95% CI (0.74–1.55), 
p = 0.72, d = 0.04; child upper bound MLU, adjusted 
IRR (negative binomial regression) = 1.01, 95% CI (0.89–
1.15), p = 0.85, d = 0.01; tokens adjusted IRR (negative 
binomial regression) = 0.97, 95% CI (0.80–1.17), p = 0.74, 
d = 0.02; and types adjusted IRR (negative binomial 
regression) = 0.97, 95% CI (0.82–1.14), p = 0.68, d = 0.02).

Predictors of mother and child language
Descriptive statistics for family environment, maternal, 
and child characteristics are presented in Table 2. These 
variables were investigated as predictors of the primary 
mother and child observed language outcomes (MLU).

Predictors of mother MLU Bivariate associations were 
first investigated using a series of linear regressions (see 
Additional file 1: Table S2 for all analyses). Mothers not 
being in education, training or employment and those 
with minimal social support had lower maternal MLU 
scores, ß = −  0.199, 95% CI (−  0.304 to -0.093) and 
ß = 0.003, 95% CI (0.000–0.006) respectively. In contrast, 
higher ratings of problematic drug use and a greater 
duration of breastfeeding was associated with higher 
maternal MLU, ß = 0.056, 95% CI (− 0.008 to 0.120) and 
ß = 0.002, 95% CI (0.001–0.004) respectively. In terms 
of child factors, higher child MLU scores and the child 
being female were associated with higher maternal MLU, 
ß = 0.240, 95% CI (0.148–0.331) and ß = 0.109, 95% CI 
(0.008–0.211) respectively (all ps < 0.10) These predictors 
of mother MLU were entered together into a multivariate 
linear regression (Table  3). In the final model, mothers’ 

Table 2 Descriptive data for predictors of maternal and child 
language production

Sociodemographic characteristics BABBLE 
observation 
sample (N = 476)

Maternal age at recruitment (years)

Mean (SD) 17.91 (1.22)

Range 13.82–19.98

Language spoken in the home N (%)

English 467 (98.1)

Other 9 (1.9)

NEET status at 24 months N (%)

Yes 307 (64.5)

No 169 (35.5)

Relationship with child’s father at 24 months+ N (%)

Married 15 (3.2)

Separated/divorced 25 (5.3)

Closely involved/boyfriend 208 (43.7)

Just friends 91 (19.1)

Not in any relationship 136 (28.6)

Number of people living in the home at 24 months

Mean (SD) 1.03 (1.31)

Range 0–7

IMD score at baseline

Mean (SD) 38.52 (17.96)

Range 3.15–82.00

Maternal health and wellbeing

Psychological distress at 24 months

 Mean (SD) 17.10 (1.27)

 Range 10–43

Postnatal depression at 6 months

 Mean (SD) 6.71 (5.05)

 Range 0–24

Social support at 24 months

 Mean (SD) 84.41 (17.74)

 Range 11.84–100

Problem alcohol and drug use at 24 months

 Mean (SD) 0.36 (0.80)

 Range 0–5

Pregnancy, birth, and parenting behaviour

Gestation at birth (weeks)

 Mean (SD) 39.31 (1.89)

 Range 27–42

Birthweight (grams)

 Mean (SD) 3284.53 (534.11)

 Range 993–4700

Antenatal smoking (number of cigarettes) in 2nd & 
3rd trimester

 Mean (SD) 4.61 (5.94)

 Range 0–24.07

Duration breastfeeding (days)

 Mean (SD) 20.81 (44.64)
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education, employment or training (NEET) status and 
her report of substance abuse at 24  months remained 
significant predictors of mothers’ MLU. The duration of 
breastfeeding and child MLU also remained significant in 
the model (all ps < 0.05, Table 3).

Predictors of child MLU Bivariate associations were 
first tested using a series of ordinal regressions (see Addi-
tional file 1: Table S3 for all analyses). Mothers not being 
in education, employment or training (NEET) was asso-
ciated with lower child MLU, OR = 0.60, 95% CI (0.40–
0.90). Similarly, higher maternal psychological distress 

was also associated with lower child MLU, OR = 0.97, 
95% CI (0.95–1.00). Higher maternal MLU was associ-
ated with higher child MLU OR = 1.86, 95% CI (1.32–
2.63). Children who were female, OR = 2.53, 95% CI 
(1.73–3.70), who were born at a higher number of weeks 
gestation, OR = 1.13, 95% CI (1.03–1.24), and higher 
birth weight, OR = 1.00, 95% CI (1.00–1.01), had higher 
MLU scores (all ps < 0.10). These variables were entered 
together into an ordinal regression model, where higher 
mother MLU and the child being female significantly 
predicted higher child MLU at 24  months (all ps < 0.05, 
Table 3).

Discussion
In the context of this pragmatic randomised controlled 
trial we examined the impact of the FNP home-visiting 
programme on mothers’ and toddler’s language produc-
tion during a parent–child interaction task. We detected 
a small but significant difference between the FNP and 
usual care groups in mothers’ MLU, where mothers in the 
FNP group showed higher MLU than the mothers who 
received usual care alone. No differences were detected 
between groups in other coded features of maternal 
or child language. Our findings suggest that FNP has 

+ Only 1 in sample was divorced, so merged with ‘separated’; Language spoken 
in the home was not examined as a predictor variable due to the majority 
having English language only

SD standard deviation; NEET not in education, employment or training; IMD 
index of multiple deprivation

Higher IMD score indicates more deprivation. Mean IMD score for England in 
2010 was 21.67 [41]

Table 2 (continued)

Sociodemographic characteristics BABBLE 
observation 
sample (N = 476)

 Range 0–194

Table 3 Multivariatble analysis of predictors of maternal MLU (Model 1) and child MLU (Model 2)

Model 1, predictors of maternal MLU. N = 472. Multivariable linear regression. Number of days breastfeeding was entered in a separate regression model with reduced 
sample who had data available (N = 339) and was also a significant predictor of mothers’ MLU, Odds ratio = .002, 95% CI (0.001–0.003), p = .003. Model 2, predictors of 
child MLU. N = 475. Multivariate ordinal regression

NEET not in education, employment or training; MLU mean length of utterance in morphemes

Model 1 B 95% CI p‑value

NEET status at 24 months

No Reference

Yes − 0.161 − 0.264 to − 0.058 .002

Social support at 24 months 0.003 0.000–0.005 .066

Child MLU 0.200 0.107–0.294 .000

Sex of baby

Male Reference

Female 0.059 − 0.042 to 0.159 .253

Substance abuse at 24 months 0.062 0.000–0.124 .050

Model 2 Odds ratio 95% CI p‑value

NEET status at 24 months

No Reference

Yes 0.68 0.45–1.03 .071

Mother psychological distress at 24 months 0.98 0.96–1.01 .313

Mother MLU 1.61 1.13–2.29 .007

Sex of baby

Male Reference

Female 2.36 1.59–3.49 .000

Number of weeks gestation 1.08 0.95–1.23 .224

Birth weight 1.00 1.00–1.01 .705
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a small, but positive impact on the language environ-
ment that mothers provide for their children. Given that 
enriched parent–child verbal engagement strengthens 
children’s processing and acquisition of language [28], the 
finding that FNP increased maternal MLU within a very 
brief observation of mother–child interaction is promis-
ing. Although such differences may be modest when con-
sidering the impact of highly-targeted interventions, for 
programmes that are rolled out at scale to larger popu-
lations of first-time mothers the population benefit may 
have important policy implications, especially if aligned 
to other programme benefits.

In contrast to our hypotheses, we found no statistically 
significant differences between the FNP and usual care 
control group for the language children produced dur-
ing the parent–child interaction task. On the maternally 
reported ELM scale we observed almost identical differ-
ences in the current study to those found in the original 
trial—with the magnitude of this difference classified as 
a small effect size [25]. However, in contrast to the larger 
Building Blocks sample, the between group difference on 
the ELM was not statistically significant in the smaller 
BABBLE sub-sample. Measures of children’s observed 
language and mothers’ reports of children’s language abil-
ity were moderately correlated. This finding suggests that 
maternal reports of offspring language development on 
the ELM are a reasonably accurate reflection of children’s 
language ability. Nevertheless, the small benefits of FNP 
for children’s language development were not detectable 
during the brief observation of parent–child interaction 
conducted in the current study.

Our findings extend past research by examining moth-
ers’ as well as children’s language outcomes following a 
home-visiting intervention [6, 11, 12, 15, 19]. To improve 
children’s language outcomes home-visiting programmes 
need firstly to enhance the language environment pro-
vided by parents [46, 47]. By embedding a parent–child 
interaction task within a large-scale pragmatic RCT 
we micro-analysed maternal language. Research shows 
that the language environment provided by parents is 
inextricably linked to children’s language development, 
which in turn predicts school readiness and subsequent 
behavioural and socio-emotional adjustment [8–10]. 
Increasing and enhancing parents’ interactions with their 
young children is an important component of home vis-
iting programmes. Only the longer-term follow-up of 
the BABBLE sample will determine whether the impact 
of FNP on mother’s language interactions observed in 
the current study leads to improved offspring outcomes. 
Recent evidence from a data linkage study indicates 
small but positive effects of FNP on development (school 
readiness) and educational outcomes when children were 
approximately 7-years-old [48].

Identifying the mechanisms through which early 
intervention programmes improve children’s outcomes 
remains a challenge [49]. Our findings indicate that in 
addition to standardised interview, questionnaire and 
developmental assessments, future evaluations of home-
visiting programmes would benefit from conducting 
observational assessments of parent–child interactions. 
Few evaluations of home-visiting programmes have con-
ducted in-depth observational assessments of paren-
tal behaviour [15, 16]. In-depth assessments of specific 
domains of parental behaviour could help elucidate the 
processes that mediate beneficial programme effects. 
One such focus could be maternal responsiveness to child 
cues, which is robustly associated with child language 
development [50]. Other potential mechanisms that 
underpin the effects of early intervention programmes 
are also worthy of exploration, including processes within 
parents (e.g. increased parental self-efficacy and reduc-
tions in barriers to effective parenting), processes within 
children (e.g. reductions in early problem behaviours that 
persist over-time and/or increased resilience and self-
regulation), and improvements in parents and children’s 
transactions with their environmental contexts [49].

Our sample wide analyses of the predictors of mater-
nal MLU showed that mothers who breastfed their 
babies for longer had higher MLU scores, whereas those 
not in employment, education or training had lower 
MLU scores. Increased breastfeeding duration could be 
a marker for other maternal behaviours associated with 
positive maternal-child outcomes. For example, breast-
feeding duration is associated with greater maternal 
sensitive responsiveness which in turn is associated with 
more positive parent–child outcomes [51]. Contrary to 
hypotheses, mothers with a greater risk of problems asso-
ciated with alcohol or drug use had higher MLU scores. 
Why this is, remains unclear. The substance and abuse 
screening test used in the current study captures the risk 
of impairment associated with alcohol/drug use rather 
than the frequency or severity of abuse. Future studies 
examining the relationship between maternal substance 
abuse and mother–child language production would ben-
efit from using more comprehensive measures of mater-
nal alcohol and illegal drug use.

The sample wide predictors of children’s MLU also 
showed that female offspring had higher MLU scores, 
whereas mothers not in employment, education or train-
ing had offspring with lower scores. Mothers with a 
higher MLU score also had children with a higher MLU 
score and vice versa. Similar correlates of mothers’ and 
children’s language production have been identified in 
other samples of children and their mothers who span 
the childbearing age range [32]. Furthermore, our find-
ings highlight that young mothers not in employment, 
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education or training represent a sub-group of mother–
child dyads who are at particular risk of poorer language 
outcomes and could benefit from additional targeted 
intervention.

Limitations and future directions
Compared to the families in the original sample who did 
not agree to be video-recorded, the families observed 
in the present sub-sample had more FNP home visits, 
more antenatal check-ups, and the sample was not rep-
resentative on some sociodemographic variables. As 
such, differences in these variables could have resulted 
in the sub-sample not being representative of the origi-
nal sample, if the higher dosage was driving some of our 
findings. Additionally, the observations of mother–child 
interaction were restricted to a 3-min free-play task, and 
therefore the speech samples available for analysis were 
limited. While MLU is considered a reliable and valid 
index of language acquisition [52], historically, MLU is 
typically calculated on the basis of 50 to 100 utterances, 
however, studies have demonstrated that short samples 
of speech (e.g., 1- to 3-min samples yielding as few as 12 
utterances) show consistency with longer samples [53]. 
Similarly short observations have been used to success-
fully measure maternal linguistic input and mother–child 
interactions, e.g., [54, 55]. Sample size invariably results 
in a trade-off with length of observations. Although lan-
guage production and quality of interaction are typically 
studied in concentrated time-periods, the use of a more 
naturalistic observation of mother–child dyads within 
the home may give a more accurate reflection of chil-
dren’s daily conversational environments.

Conclusions
This study furthers the evidence base for home-visiting 
programmes by taking an observational approach to 
study both mother and child language outcomes. Within 
a brief mother–child interaction task, we detected that 
FNP had a small but significant impact on young moth-
ers’ speech to their toddlers. This finding supports 
the delivery of FNP as enriched parent–child verbal 
engagement promotes children’s language development. 
Although there was no detectable impact on children’s 
observed language production within the mother–child 
interaction task, our findings are encouraging given that 
intervention effects on positive child outcomes can be 
mediated by improvements in the quality of mother–
child interactions [7]. As such, evidence for benefit 
of FNP on children’s language outcomes may become 
more apparent later in childhood. Longer-term follow-
up studies of home-visiting programmes are needed to 
determine whether early indications of positive benefits 

translate into enduring educational, occupational and 
health related outcomes for women and children.
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