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ABSTRACT
Background  Intensive home visiting for adolescent 
mothers may help reduce health disparities. Given limited 
resources, such interventions need to be effectively 
targeted. We evaluated which mothers were enrolled 
in the Family Nurse Partnership (FNP), an intensive 
home-visiting service for first-time young mothers 
commissioned in >130 local authorities in England since 
2007.
Methods  We created a population-based cohort of 
first-time mothers aged 13–19 years giving birth in 
English National Health Service hospitals between 1 April 
2010 and 31 March 2017, using administrative hospital 
data linked with FNP programme, educational and social 
care data. Mothers living in a local authority with an 
active FNP site were eligible. We described variation in 
enrolment rates across sites, and identified maternal and 
FNP site characteristics associated with enrolment.
Results  Of 110 520 eligible mothers, 25 680 (23.2% 
(95% CI: 23.0% to 23.5%)) were enrolled. Enrolment 
rates varied substantially across 122 sites (range: 
11%–68%), and areas with greater numbers of first-
time adolescent mothers achieved lower enrolment 
rates. Mothers aged 13–15 years were most likely to 
be enrolled (52%). However, only 26% of adolescent 
mothers with markers of vulnerability (including living in 
the most deprived areas and ever having been looked 
after as a child) were enrolled.
Conclusion  A substantial proportion of first-time 
adolescent mothers with vulnerability markers were 
not enrolled in FNP. Variation in enrolment across sites 
indicates insufficient commissioning of places that is not 
proportional to level of need, with mothers in areas with 
large numbers of other adolescent mothers least likely to 
receive support.

INTRODUCTION
Children of adolescent mothers are more likely 
to experience adverse health outcomes than chil-
dren of older mothers, partly due to socioeco-
nomic disadvantage.1–3 Interventions aiming to 
reduce these inequalities include the Family Nurse 
Partnership (FNP), an intensive home-visiting 
programme supporting first-time mothers, has a 
strong evidence base from three US randomised 
trials and is recommended within the UK’s Healthy 

Child Programme.4 5 The FNP aims to improve 
birth outcomes, child health and development.6 
Although a randomised trial in England found no 
evidence of benefit on outcomes including birth 
weight and hospital admissions before age 2 years, 
improved development and educational outcomes 
were reported, and there remains strong support 
for the programme locally.5 7–9

FNP has been commissioned in >130 English 
local authorities (LAs) since 2007. While eligibility 
criteria suggest all first-time adolescent mothers are 
eligible, the service has been rationed to ~25%–
30% of adolescent mothers10 as sufficient funding 
for all was not made available. Effective targeting 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Intensive home-visiting services (such as the 
Family Nurse Partnership (FNP)) have the 
potential to reduce adverse child outcomes 
associated with adolescent motherhood.

	⇒ In England, the FNP is only offered to a subset 
of eligible pregnant adolescents.

	⇒ There is a lack of evidence on the characteristics 
of mothers enrolling (and those who are not 
enrolled) in targeted interventions.

WHAT THIS STUDY ADDS
	⇒ Using data from more than 100 000 first-time 
adolescent mothers in England, we showed that 
23% of eligible mothers are enrolled in the FNP.

	⇒ Lower enrolment rates were seen in areas 
with large populations of adolescent mothers; 
variation in enrolment rates across the country 
remained after adjusting for maternal risk 
factors in the eligible population.

	⇒ Only half of mothers aged 13–15 years, 44% of 
those ever looked after by social care services 
and 40% of those with a history of mental 
health or adversity-related hospital admissions, 
were enrolled.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ This research indicates a need for increased 
commissioning of targeted services relative to 
level of need in local areas.
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to those with highest need is therefore key for FNP service, with 
local teams encouraged to decide who to prioritise for enrol-
ment. Evidence suggests that young mothers living in the most 
deprived areas, with histories of mental health conditions and 
prior contact with children’s social care are at higher risk of poor 
infant outcomes.11–13 However, little is known about the extent 
or drivers of variation in the targeting of intensive support to 
mothers in England.

To address this evidence gap and inform commissioning and 
targeting of the FNP, we quantified the variation in enrolment 
rates across 122 FNP sites in England and evaluated maternal 
vulnerability indicators and site characteristics associated with 
enrolment. We used population-based administrative data for all 
eligible mothers in England to generate evidence for decision-
makers of targeted preventive services.

METHODS
Data sources and linkage
The FNP enrolled first-time mothers aged <20 years at their 
last menstrual period, ≤28 weeks of pregnancy for most of our 
study period. From November 2016, a few FNP sites enabled 
enrolment after 28 weeks’ gestation, and among mothers aged 
20–24 years with vulnerability markers.14

Using data in Hospital Episode Statistics (HES), we 
constructed a cohort of first-time mothers aged 13–19 years at 
last menstrual period, living in England, and giving birth in a 
National Health Service (NHS) hospital between 1 April 2010 
and 31 March 2017.15 HES is an administrative database with 
coded information on all admissions to English NHS hospitals.16 
Each care episode includes ≤20 clinical diagnosis codes from 
the International Classification of Diseases (ICD-10). Pseudony-
mised HESIDs link admissions for the same person over time. 
Information on Accidents & Emergency (A&E) attendance was 
obtained from the HES A&E dataset.

Records for enrolled FNP participants from the FNP Infor-
mation System (IS) were linked to HES by a trusted third party 

(NHS Digital) using a deterministic linkage algorithm including 
name, NHS number, sex, date of birth and postcode. Of 27 
065 FNP participants giving birth in our study period, 27 035 
(99.9%) were linked to HES via the NHS Digital algorithm. 
Another 25 were linked manually based on dates of birth and 
delivery, birth weight, and LA, or through HES mother–baby 
linkage developed previously,15 leading to >99.9% linkage of 
FNP mothers to HES.

We used FNP IS data to determine enrolment dates by lower-
tier LA, and validated site dates and catchment area with the 
FNP National Unit.

HES records for all mothers in our cohort were linked to the 
National Pupil Database (NPD) by a trusted third party (Depart-
ment for Education), to enrich our dataset with information on 
maternal education (including Special Educational Needs status 
and receipt of free school meals) and contact with children’s 
social care services (including child protection plans and child 
looked after). A total of 83.5% of adolescent mothers in our 
cohort were linked to NPD.

Cohort definition
Our study cohort included all 110 520 eligible mothers aged 
13–19 years with a first birth between 1 April 2010 and 31 
March 2017, and whose first antenatal booking appointment as 
recorded in HES (or estimated date of 28 weeks’ gestation, if 
missing) occurred while there was an active FNP site in their 
LA of residence (figure  1). Date of last menstrual period was 
estimated by subtracting gestational age at birth from the date of 
childbirth, or subtracting 40 weeks (the median gestational age 
at birth among adolescent mothers) from the date of childbirth, 
for 13% of mothers with missing data. Mothers whose antenatal 
booking appointment occurred between 28 and 33 weeks’ gesta-
tion were excluded as they would not have met eligibility criteria 
(figure  1). (We may have excluded a small number of eligible 
mothers within the few sites that allowed enrolment >28 weeks 
from November 2016.) We considered recorded gestational age 

Figure 1  Flow diagram of cohort selection. Ninety mothers who linked to an HESID that contained no inpatient hospital records (eg, due to home 
delivery), and only A&E attendance records, were excluded from our cohort. Numbers have been rounded to the nearest 5 in accordance with NHS 
Digital’s statistical disclosure rules for subnational analyses; totals may not be equal to the sum of component categories. ‘First-time mothers’ refers 
to first live birth; mothers may have had a previous pregnancy ending in miscarriage or abortion (in line with FNP eligibility criteria). A&E, Accidents & 
Emergency; ANC, antenatal care; FNP, Family Nurse Partnership; HES, Hospital Episode Statistics; LA, local authority; LMP, last menstrual period; NHS, 
National Health Service.
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at booking appointment of ≥33 weeks among 6% of mothers 
to be data errors, and recoded them to 28 weeks to retain these 
mothers in the cohort. We excluded mothers whose pregnancy 
ended in stillbirth and those enrolled in FNP for their second 
delivery (eg, following a previous stillbirth) to ensure compara-
bility with unenrolled mothers. Ten FNP mothers who did not 
link to HES, and 90 who linked to an HESID with no inpatient 
hospital records, were also excluded.

Outcome
Our outcome of interest was enrolment in FNP, as identified by 
linkage of a mother in FNP IS to a record in HES, regardless of 
the number of FNP visits received.

Maternal risk factors
We selected potential risk factors for FNP enrolment based 
on maternal vulnerability characteristics associated with poor 
infant outcomes, and available in HES: maternal age, ethnicity 
and area-level deprivation (Index of Multiple Deprivation 
quintile).11 We also considered maternal unplanned hospital 
admissions within 2 years prior to 20 weeks’ gestation: mental 
health-related admissions (excluding self-harm and substance 
misuse), adversity-related admissions (violence, self-harm or 
substance misuse) and chronic condition admissions were identi-
fied based on published lists of ICD-10 diagnostic codes (online 
supplemental table 1).11 17–19 Having ≥1 A&E attendance within 
2 years prior to 20 weeks’ gestation was also considered as a risk 
factor. We considered educational and social care characteris-
tics before 20 weeks of pregnancy, including ever having a child 
protection plan or being looked after, having Special Educational 
Needs, receiving free school meals, living in the Income Depri-
vation Affecting Children Index (IDACI) bottom decile, school 
exclusion/pupil referral unit/alternative provision, and persistent 
absence. We also considered Key Stage 4 educational attainment.

We used 20 weeks’ gestation since 93% of all mothers attend 
an antenatal booking appointment by this stage.20 We defined 
vulnerability markers as maternal age 13–15 years, living in the 
most deprived quintile, ever having Special Educational Needs, 
ever being looked after or having a child protection plan, and 
previous mental health-related or adversity-related admission.

Site characteristics
FNP sites consist of a team covering one or more (neigh-
bouring) LAs. We classified sites into enrolment rate quartiles 
(‘high-enrolment sites’ as those in the highest quartile and ‘low-
enrolment sites’ in the lowest quartile), and examined variation 
in enrolment according to enrolment quartile, geographical 
region, and year. We hypothesised low-enrolment sites would 
show more selective targeting of vulnerable mothers, and provide 
insight into prioritisation of mothers when resources are limited.

Data analysis
We calculated enrolment rates as the percentage of FNP partic-
ipants among eligible first-time adolescent mothers living in an 
LA with an active FNP site at the time of first antenatal appoint-
ment, including by site and maternal risk factors. Multilevel 
logistic regression models with mothers nested within FNP 
sites were used to calculate crude and adjusted ORs of enrol-
ment. Multivariable models included all maternal risk factors; 
multicollinearity was assessed using Spearman correlation coef-
ficients. To examine variation in maternal risk factors, we strati-
fied the analysis by site characteristics: high/low-enrolment site, 
region and financial year of delivery, and tested for interaction 

with maternal risk factors. We explicitly classified mothers not 
linking to NPD as ‘unlinked’ in relevant variables to retain them 
in models.

Lastly, we built crude and adjusted funnel plots of enrolment 
rates by site according to the size of the eligible adolescent 
mother population, separately for ages 13–17 and 18–20 years 
at childbirth, to assess whether variation in enrolment rates was 
likely due to chance. The outer limits on the plots define the 
range of percentages that are within three SDs of the national 
average. If the observed variation was due to chance alone, we 
would expect only 1 in 500 sites to have a percentage that is 
outside these limits.

Secondary analysis
We repeated the analysis for first-time mothers aged 20–24 years 
at last menstrual period in relevant FNP sites (detailed methods 
in online supplemental material 2).

RESULTS
Description of enrolment
Among all 110 520 eligible adolescent mothers giving birth 
between April 2010 and March 2017, 25 680 (23.2% (95% CI: 
23.0% to 23.5%)) were enrolled in FNP. Enrolment rates ranged 
across 122 FNP sites from 11% in Cumbria to 68% in Wand-
sworth (figure 2). Online supplemental table 2 describes the 136 
LAs, enrolment dates and rates by FNP site.

Figure 2  Percentage enrolment in the Family Nurse Partnership (FNP) 
among eligible adolescent mothers, living in a local authority (LA) with 
an active FNP site at the time of first antenatal appointment, by Local 
Authority–England, births between 1 April 2010 and 31 March 2017. 
The 122 FNP sites active during the study period covered 136 LAs 
(numbers and geographical boundaries of sites and LAs changed over 
the study period). Different sites were active for different periods within 
the 2010–2017 cohort; the FNP was never commissioned in 15 LAs 
(online supplemental figure 1).
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Overall, 12.5% (12.4%–12.7%) of all (25 680 of 204 690) 
first-time adolescent mothers giving birth in England in our 
study period were enrolled in FNP.

Risk factors for enrolment
Most eligible first-time adolescent mothers were white (85%), 
aged 18–19 years at childbirth (55%) and living in the most 
deprived quintile (49%) (table  1). Five per cent of first-time 
adolescent mothers had ever been looked after before 20 weeks 
of pregnancy, 32% had ever been absent ≥10% school half-days 
within a term and 63% had attempted but not achieved 5 A*-C 
GCSEs. Characteristics of eligible mothers were similar to LAs 
having never commissioned FNP (online supplemental table 3). 
Overall, 52% of eligible adolescent mothers had at least one 
vulnerability marker.

The enrolment rate was highest (52%) among those aged 
13–15 years than 20 years at childbirth (12%), although those 
aged 13–15 years old accounted for only 2% of eligible mothers 
(table  1). The enrolment rate increased slightly from 21% in 
the least deprived quintile to 24% in the most deprived. A total 
of 40% of adolescent mothers with previous mental health or 
adversity-related admissions were enrolled, as well as 44% of 
mothers ever looked after and 29% of those ever identified as 
having Special Educational Needs. Overall, 26% of adolescent 
mothers with any vulnerability marker were enrolled.

Results from the adjusted model (table  1) showed younger 
mothers were prioritised for enrolment (the OR decreased from 
2.65 (95% CI: 2.39 to 2.94) in mothers aged 13–15 years old 
to 0.56 (0.53 to 0.59) in mothers aged 20 years, compared 
with those aged 18–19 years old). Other important risk factors 
for enrolment included ever having been a child looked after 
(OR=1.92 (1.81 to 2.04)), ever had a child protection plan 
(OR=1.62 (1.46 to 1.80)) or ever having been identified as 
having Special Educational Needs (OR=1.22 (1.18 to 1.27)).

Variation in maternal risk factors according to site 
characteristics
Low-enrolment FNP sites included 51% of all eligible mothers 
in their catchment areas but enrolled ≤21% of these mothers, 
while high-enrolment sites included only 9% of all eligible 
mothers and had rates >36% (online supplemental table 4).

The effect of age and ethnicity on enrolment was more 
pronounced in low-enrolment sites (online supplemental table 
5) and varied across regions (online supplemental figure 2, 
online supplemental table 6). The age gradient appeared in all 
regions, but was particularly pronounced in the South-West, East 
Midlands and South-East. In five of nine regions, mothers living 
in the most deprived areas were more likely to be enrolled than 
those in the middle quintile of deprivation. Only in London was 
enrolment higher in the least deprived areas (OR=1.68 (1.08 to 
2.63), compared with the middle quintile).

Risk factors for enrolment also varied over time (online 
supplemental table 7), partly due to changes in regional distribu-
tion of active sites.

Funnel plots of variation in enrolment rates
A substantial proportion of FNP sites’ enrolment rates fell 
outside the funnel plot limits, indicating that much of the vari-
ation in enrolment rates across sites for younger mothers (aged 
13–17 years at childbirth) was unexplained by chance (figure 3). 
There was even more unexplained variation among mothers 
aged 18–20 years at childbirth, as indicated by the majority of 
FNP sites falling outside the funnel plot limits. Among both age 

groups, adjusted enrolment rates were lower than expected in 
sites with larger numbers of eligible adolescent mothers (online 
supplemental figure 3).

Secondary analysis: enrolment among mothers aged 20–24 
years
In FNP sites enrolling mothers aged 20–24 years at last menstrual 
period, the enrolment rate was 3.7% (165 of 4470; 3.1%–
4.2%), varying between 2% and 11% across sites. Mothers who 
were ever looked after, recorded as receiving free school meals 
or having Special Educational Needs were more likely to be 
enrolled (online supplemental material 2).

DISCUSSION
Our study fills an important evidence gap on coverage and 
targeting of intensive home-visiting services such as FNP within 
England. We show the most vulnerable mothers are being targeted 
for FNP, especially the youngest teenagers, and those with prior 
contact with children’s social care. However, despite all first-
time adolescent mothers living in FNP catchment areas being 
eligible for the programme, only 23% were enrolled between 
2010/2011 and 2016/2017. Our findings indicate insufficient 
commissioning of FNP relative to need: areas with the greatest 
numbers of adolescent mothers had lower enrolment rates, and 
variation in enrolment rates remained after adjusting for known 
differences in maternal risk factors. Overall, only 26% of eligible 
adolescent mothers with vulnerability markers associated with 
adverse outcomes were enrolled, including 52% of those aged 
13–15 years, 44% of those ever looked after, and 40% of those 
with prior mental health or adversity-related hospital admis-
sions. These groups represent mothers and infants at significantly 
greater risk of low birth weight, unplanned hospital admissions 
for injury and infant mortality.11 Moreover, adolescent mothers 
had similar risks of young maternal age and having been looked 
after in areas where FNP was never commissioned, and where 
similar intensive support is not available.

A major strength of our study was the use of a population-
based cohort of all first-time adolescent mothers giving birth in 
English NHS hospitals, linked to routine education and social 
care records, and >99.9% ascertainment of FNP mothers in 
HES. We used extensive data quality checks for LA-specific site 
activity dates and geographical coverage with the FNP National 
Unit to minimise misclassification of unenrolled eligible mothers. 
However, complex site histories (including different local areas 
within sites being commissioned at different times) mean we 
may have overestimated unenrolled eligible mothers and there-
fore underestimated some enrolment rates. Conversely, birth 
ascertainment in HES (97% of total births in English hospitals 
according to the Office for National Statistics)15 means some 
mothers may have been wrongly excluded from the denomi-
nator. Neither underascertainment nor overascertainment of 
unenrolled eligible mothers is likely to have biased the risk factor 
analysis, since they should not be associated with risk factors.

Some data limitations are worth noting. First, missing data on 
gestational age at booking appointment (32%) and birth (13%) 
required us to make assumptions to determine eligibility. Some 
mothers with missing gestational age at first antenatal appoint-
ment may have booked after 28 weeks but were retained in our 
cohort (2.6% were excluded due to known booking appoint-
ment after 28 weeks, vs 7% expected based on primary care 
records—S Syed, personal communication). Second, the NPD 
does not identify mothers who had contact with social services 
only before starting school, likely underestimating history of 
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Table 1  Risk factors for FNP enrolment among mothers aged 13–19 years at last menstrual period, living in a local authority with an active FNP 
site at the time of first antenatal appointment (England, births between April 2010 and March 2017)

N eligible mothers N enrolled in FNP % enrolled in FNP Crude OR (95% CI) Adjusted* OR (95% CI)

Total 110 520 25 675 23.2 — —

Maternal age at birth

 � 13–15 2380 (2.2) 1240 52.1 4.62 (4.24 to 5.02) 2.65 (2.39 to 2.94)

 � 16–17 22 725 (20.6) 8720 38.4 2.50 (2.42 to 2.59) 1.80 (1.72 to 1.87)

 � 18–19 61 090 (55.3) 12 875 21.1 1 (ref) 1 (ref)

 � 20† 24 325 (22.0) 2840 11.7 0.48 (0.46 to 0.50) 0.56 (0.53 to 0.59)

Ethnicity

 � White 93 730 (84.8) 21 845 23.3 1 (ref) 1 (ref)

 � South Asian 3170 (2.9) 535 16.9 0.55 (0.49 to 0.61) 0.74 (0.67 to 0.83)

 � Black 3970 (3.6) 1195 30.1 1.18 (1.09 to 1.28) 1.31 (1.21 to 1.43)

 � Mixed/other 5695 (5.2) 1335 23.4 0.89 (0.83 to 0.95) 0.97 (0.90 to 1.04)

 � Unknown 3950 (3.6) 770 19.5 0.69 (0.63 to 0.75) 0.84 (0.77 to 0.92)

Index of Multiple Deprivation (quintile)

 � Least deprived 5550 (5.0) 1135 20.5 0.80 (0.74 to 0.87) 0.85 (0.78 to 0.92)

 � 2 8565 (7.7) 1820 21.2 0.91 (0.86 to 0.98) 0.95 (0.88 to 1.01)

 � 3 14 835 (13.4) 3330 22.4 1 (ref) 1 (ref)

 � 4 27 520 (24.9) 6430 23.4 1.07 (1.02 to 1.13) 1.02 (0.97 to 1.08)

 � Most deprived 53 905 (48.8) 12 820 23.8 1.19 (1.14 to 1.25) 1.07 (1.01 to 1.12)

 � Unknown 145 (0.1) 145 100 — —

Admission with diagnoses within 2 years before 20 weeks of pregnancy

 � Mental health (excluding substance misuse and 
self-harm)

2420 (2.2) 955 39.5 2.20 (2.03 to 2.40) 1.41 (1.27 to 1.57)

 � Adversity related (self-harm, substance misuse, 
violence)

4460 (4.0) 1770 39.7 2.34 (2.20 to 2.50) 1.24 (1.13 to 1.36)

 � Any chronic condition 9580 (8.7) 3170 33.1 1.74 (1.66 to 1.83) 1.16 (1.09 to 1.25)

 � A&E visit 68 965 (62.4) 17 815 25.8 1.48 (1.43 to 1.53) 1.29 (1.25 to 1.34)

Gestational age at antenatal booking appointment

 � Before 10 weeks 29 390 (26.6) 6810 23.2 1 (ref) 1 (ref)

 � 10–20 weeks 40 640 (36.8) 9540 23.5 0.93 (0.90 to 0.97) 0.90 (0.87 to 0.94)

 � 20 weeks or more 6095 (5.5) 1515 24.9 0.93 (0.87 to 0.99) 0.77 (0.71 to 0.82)

 � Unknown 34 390 (31.1) 7815 22.7 0.92 (0.89 to 0.96) 0.81 (0.78 to 0.85)

Linked to NPD

 � Linked to NPD 92 260 (83.5) 22 980 24.9 1 (ref) 1 (ref)

 � Not linked to NPD 17 405 (15.7) 2570 14.8 0.46 (0.44 to 0.48) 0.86 (0.81 to 0.92)

 � Linked to NPD but not to NPD census 855 (0.8) 125 14.6 0.47 (0.38 to 0.56) 0.79 (0.64 to 0.96)

Ever had a child protection plan (CPP) or was looked after before 20 weeks of pregnancy

 � No CPP or looked after 85 890 (77.7) 19 860 23.1 1 (ref) 1 (ref)

 � Looked after (CPP) 5540 (5.0) 2445 44.1 2.60 (2.46 to 2.76) 1.92 (1.81 to 2.04)

 � CPP, but not looked after 1685 (1.5) 800 47.5 2.95 (2.67 to 3.26) 1.62 (1.46 to 1.80)

 � Not linked to NPD 17 405 (15.7) 2570 14.8 0.51 (0.49 to 0.53) —‡

Ever recorded as having Special Educational Needs before 20 weeks of pregnancy

 � No 45 270 (41.0) 9190 20.3 1 (ref) 1 (ref)

 � Yes 46 990 (42.5) 13 790 29.3 1.61 (1.56 to 1.66) 1.22 (1.18 to 1.27)

 � Not linked to NPD 17 405 (15.7) 2570 14.8 0.60 (0.57 to 0.63) —‡

 � Linked to NPD but not to NPD census 855 (0.8) 125 14.6 0.61 (0.50 to 0.74) —‡

Ever recorded as receiving free school meals before 20 weeks of pregnancy

 � No 41 455 (37.5) 8050 19.4 1 (ref) 1 (ref)

 � Yes 50 805 (46.0) 14 930 29.4 1.69 (1.63 to 1.74) 1.20 (1.16 to 1.24)

 � Not linked to NPD 17 405 (15.7) 2570 14.8 0.63 (0.60 to 0.66) —‡

 � Linked to NPD but not to NPD census 855 (0.8) 125 14.6 0.64 (0.53 to 0.77) —‡

Ever in IDACI bottom decile before 20 weeks of pregnancy

 � No 59 765 (54.1) 13 760 23 1 (ref) 1 (ref)

 � Yes 32 495 (29.4) 9220 28.4 1.33 (1.29 to 1.38) 1.05 (1.01 to 1.09)

 � Not linked to NPD 17 405 (15.7) 2570 14.8 0.52 (0.49 to 0.54) —‡

 � Linked to NPD but not to NPD census 855 (0.8) 125 14.6 0.53 (0.43 to 0.64) —‡

Educational attainment before 20 weeks of pregnancy

Continued
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social care and effect estimates. The administrative data we used 
did not capture information on all relevant maternal character-
istics or service contacts (eg, community mental health service 
use). Linkage to primary care and the Maternity Services Dataset 

could enable investigation of a wider range of risk factors. Given 
limited resources, individual-level or household-level depriva-
tion measures (including those available through Unique Prop-
erty Reference Numbers) could allow for more effective targeting 
and follow-up of the many young mothers experiencing socio-
economic disadvantage.21

To our knowledge, this is the first study examining enrolment 
in a targeted intensive home-visiting programme for expectant 
mothers. Similar to our findings, two previous studies have 
shown high variation in acceptance rates for universal home 
visiting between sites, and higher acceptance rates among higher-
risk mothers.22 23 In a similar targeted home-visiting interven-
tion for vulnerable families in Canada, unenrolled mothers were 
more vulnerable than enrolled mothers—contrary to our find-
ings—nonetheless illustrating similar difficulties in enrolling the 
most vulnerable groups.24

Budget cuts since the inception of the FNP in England in 
2007 mean that the programme, costing approximately £3000 
per client per year, has been offered to a more select group of 
mothers over time.25 26 Our study demonstrates FNP places are 
not commissioned proportionately to the level of need within 
local areas, with particularly insufficient commissioning in LAs 
with higher numbers of adolescent births, contrary to stated aims 
of prioritising ‘areas with […]the highest numbers of eligible 
population’.27 Pregnant adolescents living in areas with many 
adolescent mothers are less likely to receive support than those 
in areas with few adolescent mothers, with important implica-
tions for equity. Commissioning an intensive service for only 
some eligible mothers has potential knock-on effects on those 
unenrolled, that is, if most adolescent mothers are assumed to be 
receiving additional support.

Young age is the main eligibility criterion for FNP in England, 
based on ease of identification, associations with social adver-
sity, disrupted education and employment,2 28 and other factors 
contributing to poor health outcomes among their children.29–31 
However, only half of mothers aged 13–15 years were enrolled 
in FNP. Furthermore, other countries additionally focus on low 
educational level or unemployment,32–34 based on evidence of 
higher effectiveness in socioeconomically deprived groups in 
the USA.35–37 Given strict caseload limits (maximum 25 mothers 

N eligible mothers N enrolled in FNP % enrolled in FNP Crude OR (95% CI) Adjusted* OR (95% CI)

 � Attempted but did not achieve 5 A*-C GCSEs 69 345 (62.7) 16 365 23.6 1 (ref) 1 (ref)

 � 5 A*-C GCSEs 16 960 (15.3) 3320 19.6 0.77 (0.73 to 0.80) 1.05 (1.00 to 1.10)

 � Not linked to NPD 17 405 (15.7) 2570 14.8 0.49 (0.47 to 0.52) —‡

 � Had not attempted GCSEs prior to 20 weeks of 
pregnancy

6810 (6.2) 3420 50.2 3.56 (3.38 to 3.75) 1.54 (1.44 to 1.64)

Ever excluded, in pupil referral unit, or alternative provision

 � No 65 620 (59.0) 14 640 22.3 1 (ref) 1 (ref)

 � Yes 28 105 (25.2) 8620 30.7 1.55 (1.51 to 1.61) 1.05 (1.01 to 1.08)

 � Not linked to NPD 17 515 (15.8) 2590 14.8 0.53 (0.51 to 0.56) —‡

Ever persistently absent in a term (≥10% possible sessions)

 � No 58 100 (52.6) 10 533 18.1 1 (ref) 1 (ref)

 � Yes 35 535 (32.2) 12 725 35.8 2.71 (2.63 to 2.80) 1.44 (1.39 to 1.50)

 � Not linked to NPD 17 515 (15.8) 2590 14.8 0.71 (0.67 to 0.74) —‡

Numbers have been rounded to the nearest 5 in accordance with NHS Digital’s statistical disclosure rules for subnational analyses.
*Adjusted models included all variables in the table as covariates.
†Includes only mothers aged 19 years at last menstrual period.
‡Estimates omitted due to multicollinearity.
A&E, Accidents & Emergency; CPP, Child Protection Plan; FNP, Family Nurse Partnership; GCSE, General Certificate of Secondary Education; IDACI, Income Deprivation Affecting Children Index; 
NHS, National Health Service; NPD, National Pupil Database.

Table 1  Continued

Figure 3  Unadjusted funnel plots of variation in FNP enrolment 
rates among eligible first-time adolescent mothers across FNP sites, by 
maternal age–England, births between April 2010 and March 2017. FNP, 
Family Nurse Partnership.
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per family nurse), many sites in England have explicit policies 
of prioritising younger adolescent mothers. Overall, 74% of 
mothers with vulnerability markers were not enrolled in FNP, 
reflecting a failure of policy and commissioning to address 
vulnerable mothers’ needs, with important variation in who is 
offered intensive services across England.

There are several explanations and implications of this. 
First, identifying vulnerable mothers may be challenging, due 
to limited and variable information on vulnerabilities avail-
able to referring health providers and FNP teams. Although 
FNP teams may prioritise mothers with additional vulnerabili-
ties not captured in administrative data we used (homelessness 
or community mental health service use), we show that only 
44% of mothers looked after as children were enrolled. Some 
vulnerabilities (such as family violence) may be disclosed only 
after a trusting relationship is built with their family nurse or 
health visitor,38–40 underscoring the need for effective universal 
services. Second, there is uncertainty regarding which vulnerable 
mothers are likely to accept and benefit from intensive support. 
Ongoing evaluations of the FNP will determine which subgroups 
of young mothers benefit the most from FNP and inform deci-
sions by referring clinicians.41 Given insufficient funding for 
universal offer, family nurses and referring providers need stan-
dardised, real-time information on vulnerabilities for all mothers 
to support decision-making and better target the FNP. Work on 
defining vulnerabilities by the FNP National Unit will support 
sites to determine priority criteria for their local context.

Third, vulnerable mothers may have higher refusal rates. 
FNP’s fidelity target is to enrol 75% of mothers offered FNP; 
aggregate site data suggest not all sites meet this target. We 
were unable to determine whether under-representation of 
some groups, for example, South Asian adolescent mothers, 
was because they were less likely to be offered a place, accept 
it or both. FNP teams report most mothers who decline feel 
socially well supported, although some decliners are especially 
vulnerable (eg, involved with social care services).42 Last, more 
vulnerable mothers may be unknown to midwifery services, due 
to enrolling after 28 weeks (eg, due to moving between LAs in 
pregnancy). Individual-level information on who is approached 
and who accepts would help inform strategies to increase uptake 
among especially vulnerable mothers.

To successfully reduce social inequalities, interventions 
need to be commissioned for all families with higher need. In 
2010–2017, most adolescent mothers at highest risk of adverse 
outcomes were not receiving intensive support during and after 
pregnancy. Due to variation in service delivery across England, 
eligible adolescent mothers living in areas with many adolescent 
mothers were least likely to receive FNP support. Moreover, 
adolescent mothers with similar vulnerabilities had no access to 
equivalent support in areas where FNP was not commissioned. 
Commissioning should aim to provide adequate support to 
meet the needs of all adolescent mothers (not just a subset of 
them), through increased provision of intensive services in line 
with local need, including for mothers not eligible for FNP. With 
limited resources and pressure on health visiting services, deci-
sions about the appropriate level of care for each family should 
be based on continuous evaluations of who is most likely to 
benefit, supported by more complete recording of vulnerabili-
ties antenatally and real-time linkage of routine health and social 
care data.11 43
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