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ABSTRACT
Background  Unintentional injuries are a common 
cause of morbidity and mortality in the under-5s, but 
undertaking home safety practices can reduce injury 
risk. Stay One Step Ahead (SOSA) is an evidence-based 
standardised home safety programme. This study 
evaluates the cost-effectiveness of SOSA versus usual 
care in Nottingham, UK.
Methods  Cost-effectiveness analysis from a National 
Health Service and personal social services perspective. 
SOSA activity data, injury occurrence and associated 
short-term healthcare costs were collected within a 
controlled before-and-after study from 2017 to 2020. 
The primary outcome was the incremental cost-
effectiveness ratio (ICER) per additional home adopting 
three key safety practices (working smoke alarm, 
safe poisons storage and fitted stair gate). Secondary 
outcomes were ICERs per injury avoided and quality-
adjusted life-years (QALYs) gained.
Results  SOSA costs £30 per child but reduces short-
term healthcare expenditure by £42. SOSA increased the 
number of homes with three key safety practices by 0.02 
per child, reduced injuries per child by 0.15 and gained 
0.0036 QALYs per child. SOSA was dominant as it was 
cheaper and more effective than current practice. ICERs 
were −£590 per additional home deemed safe, −£77 per 
injury avoided and −£3225 per QALY gained. Focusing 
on healthcare expenditure alone, SOSA saved £1.39 for 
every pound spent.
Conclusions  SOSA is a cost-saving intervention. 
Commissioners should consider implementing SOSA.

INTRODUCTION
Unintentional injuries are a common cause of 
morbidity and mortality in 0–5 years.1 Most of 
these injuries occur in the home environment and 
are preventable.2 3 The most frequently occurring 
avoidable causes are falls, unintentional poisonings 
and scalds.1 Injuries from these causes are associ-
ated with considerable costs, both to the affected 
families and to health services.4

Injury risks can be reduced by safety practices 
which may involve modifying homes or undertaking 
certain safety behaviours. Many of these safety 
practices can be improved through educational 
interventions.5 Examples of these that have the 
strongest evidence for effectiveness include having a 
fitted and working smoke alarm; storing household 

poisons (cleaning products and medications) out 
of children’s reach; and having a stair gate (also 
known as a safety gate) on stairs.5–11 Though some 
types of intervention are effective in improving 
home safety or reducing the risk of injury,5 their 
cost-effectiveness may vary.12–14 Providing robust 
economic evaluations, therefore, is crucial in 
informing child injury prevention strategies, poli-
cies and funding decisions.15 16 Current guidance 
in England and Wales recommends that health and 
social care services provide safety advice, home 
safety assessments or safety equipment to families 
whose children are at increased risk of injury,17 but 
there is a lack of consistent implementation.6

The Stay One Step Ahead (‘SOSA’) programme 
is a multicomponent intervention that was imple-
mented in Nottingham City in electoral wards with 
high levels of health, social and educational needs.18 
The purpose of SOSA was to increase home safety 
practices and reduce child injuries within these 
electoral wards. The aim of this study was to esti-
mate the cost-effectiveness of the SOSA programme 
compared with usual care in increasing the number 
of homes with the three key safety practices (having 
at least one fitted and working smoke alarm, a safety 
gate on stairs and storing poisons out of reach) and 
reducing the number of child injuries. The effec-
tiveness of the programme is reported elsewhere.19

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Unintentional injuries among children under 
5 years old are a common cause of morbidity 
and mortality. Multicomponent interventions to 
reduce injuries have been shown to be effective 
but not cost-effective.

WHAT THIS STUDY ADDS
	⇒ The multicomponent intervention was found 
to be more effective at making homes safer, 
reducing injuries and increasing health. The 
intervention cost was smaller than healthcare 
savings resulting from the intervention. The 
intervention was cost saving.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Funders should commission evidence-based 
multicomponent interventions for preschool 
children as they are cost saving.
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MATERIALS AND METHODS
Objectives
The objectives of this study were to:

	► Estimate the cost of the SOSA programme as delivered.
	► Estimate the number of injuries in children aged under 5 

years over the 24-month follow-up for SOSA and usual 
care wards, and their associated healthcare cost and health-
related quality of life.

	► Estimate the number of homes with the three key safety 
practices for both SOSA and usual care wards.

	► Demonstrate the cost-effectiveness of the SOSA programme 
for increasing the number of homes with the three key safety 
practices, avoiding injuries among children and increasing 
quality-adjusted life-years (QALYs).

Study design
The economic evaluation was done alongside a non-randomised 
controlled before-and-after study.18 19 The key components of 

the economic evaluation including population, intervention, 
comparator, perspectives outcomes and analytical strategy can 
be found in table  1. The SOSA programme was delivered in 
four electoral wards in Nottingham City, UK. SOSA wards were 
chosen due to high levels of health, education and social needs, 
with four matched control wards, matched on the basis of rate 
of emergency department injury presentation by 0–5 years,20 
income deprivation affecting children, similar child population 
sizes of children aged 0–5 and minimising health visitor service 
caseload overlap.

Patient and public involvement
The SOSA intervention was coproduced with parents from 
Nottingham City. These ‘Parent Champions’ were parents of 
young children, residents of the intervention wards and part of 
the SSBC programme. They contributed to developing parent 
recruitment and retention strategies, designing data collection 
tools, study oversight and dissemination.

Table 1  Key components of the economic evaluation of the SOSA programme
Decision problem Does the SOSA programme offer value for money for improving home safety, reducing childhood injuries and improving health?

Type of evaluation Cost-effectiveness and cost–utility analyses alongside a non-randomised controlled before and after study

Population Children aged between 2 and 7 months of age with parents aged 18 years or older, residing in within one of eight electoral wards of Nottingham City. Cohort 1 was recruited in 
September 2017, cohort 2 in March 2018 and cohort 3 in September 2018.

Setting and 
perspective

Eight electoral wards in Nottingham city, NHS and local authority perspective28

Time horizon Two years for each cohort

Intervention The SOSA programme involved using evidence-based home safety promotion delivered to families within the four SOSA wards. Service providers (health visiting team members, 
family mentors (peer family support workers) and children’s centres staff) were specifically trained to deliver the SOSA programme. The SOSA programme was tailored to a family’s 
needs, and included referral/signposting to partner organisations for additional risk assessments (eg, home fire risk assessments provided by the fire service), and referral to charities 
for safety equipment (if available).
The components delivered by each practitioner group were:
Health visiting teams:
1.	 Provided home safety advice through use of age-specific checklists at infant (9–12 months) and toddler (2–2.5 years) child health reviews.
2.	 Used the checklists to guide advice to families following attendance at the emergency department for an injury as required.
3.	 Discussed with or distributed monthly safety messages and safety week resources to parents in ad-hoc contacts or clinics.
Family mentors:
1.	 Undertook home safety activities from the family mentor manual.
2.	 Discussed with or distributed monthly safety messages to parents at home visits.
Children’s centres:
1.	 Ran four safety weeks per year.
2.	 Discussed with or distributed monthly safety messages to parents.

Comparator Usual care: Four wards received home safety promotion from health visiting teams and children’s centres that was already provided as part of routine care and did not have access to 
the SOSA programme. Family mentors were not available in control wards.

Costs National currency (£) at 2019/2020 prices

Outcomes Primary outcome: Number of homes which adopted the three key safety practices (one fitted and working smoke alarm, a safety gate on stairs and storing poisons out of reach)
Secondary outcomes: Number of injuries avoided, Quality-Adjusted Life Years (QALYs) gained

Discounting 3.5% per annum

Analytical strategy 1.	 For each cohort, we estimated the total healthcare cost, number of homes with the three key safety practices, number of injuries and QALYs
2.	 Incremental healthcare costs, number of homes with the three key safety practices, number of injuries, and QALYs were estimated using regression modelling with variables 

specified a-priori using multi-level mixed regression analysis controlling for29 :
	► Matched ward.
	► Mother’s age at birth of first child.
	► Number of children (aged under 16 years) at home.
	► Single-parent family.
	► Index of Multiple Deprivation 2019 score.
	► Whether the house had the three key safety practices at baseline (excluded from primary analysis as that analysis took account of change from baseline).

(3) The primary measure of cost-effectiveness was the incremental cost-effectiveness ratio (ICER) per additional house with the three key safety practices ‍

(
ICER3KSP

)
‍ defined as

‍
ICER3KSP =

Incremental Healthcare Cost+Intervention Cost
Incremental homes with three key safety practices ‍

Secondary measures of cost-effectiveness were

ICER per injury avoided ‍

(
ICERIA

)
:‍

‍
ICERIA =

Incremental Healthcare Cost+Intervention Cost
Incremental injuries avoided ‍

And ICER per QALY gained ‍

(
ICERQALY

)
:‍

‍
ICERQALY =

Incremental Healthcare Cost+Intervention Cost
Incremental QALYs ‍

One-way sensitivity 
analyses

Varying SOSA programme costs, incremental healthcare costs, incremental homes with three key safety practices, incremental injuries avoided, and incremental QALYs gained were 
varied between 0.5 and 2 times their initial value. Results were plotted using a Tornado Plot.

Probabilistic 
sensitivity analysis

Bootstrapping with replication, sampling 10 000 times, generating pairwise incremental costs and outcomes, allowing estimation of 95% CIs on ICERs, and generation of scatterplots 
of incremental cost versus incremental outcomes and cost-effectiveness acceptability curves.30

NHS, National Health Service; SOSA, Stay One Step Ahead.
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Microcosting of the SOSA programme
A detailed description and breakdown of the microcosting of the 
SOSA programme can be found in online supplemental infor-
mation S1. In summary, costs were split into two categories: 
programme development and day-to-day running. Development 
costs represented the resources required to create and refine 
the materials and resources required for the SOSA programme 
through consultations with stakeholders (parents, health visiting 
teams, family mentors, children’s centre staff, the Fire and 
Rescue service and an injury prevention expert from the Child 
Accident Prevention Trust) as part of a series of workshops.

For day-to-day running costs, activity was split into six cate-
gories: children’s centre activity, family mentor activity, health 
visiting team activity, provision of interpreters, provider training 
and central administration. Information regarding activity related 
to children’s centres, family mentors, health visiting teams and 
interpreters was estimated where possible on a per ward basis, 
to allow for any variation of SOSA delivery that might occur 
across wards. This was done by direct contact with each team (if 
possible) with requests for a summary of their SOSA programme-
related activity and the length of time spent on each activity. 
Details of reported activity can be found in online supplemental 
file SI1. Costs were estimated on a per each occurrence basis 
(eg, cost per safety week, costs per monthly safety message), at a 
ward level where possible. If a ward was missing information on 
activity, then an average cost across the other wards was used as 
an estimate. For each provider training session, the total cost was 
estimated by multiplying the length of time at the session by the 
number of attendees by their salary, as well as the number and 
level of instructors at the session. Costs of central administration 
were collected directly by the study team. These included staff 
time for printing resources for monthly safety messages, safety 
weeks and home safety checklists, the costs of printing materials 
and the postage required to send materials to relevant teams.

Total SOSA programme costs were estimated for each finan-
cial quarter over the full duration of the programme. For each 
cohort of children, we then estimated the cost per child of the 
SOSA programme by dividing the total SOSA programme cost 
per financial quarter by the number of children aged 0–5 years 
on health visitor caseloads within SOSA programme wards. 
Next, we summed the cost per quarter over the 2-year follow-up 
to estimate the total cost per child for each cohort. Finally, we 
took the average total cost per child across the three cohorts. A 
detailed description is given in online supplemental file SI1.

Costing healthcare consultations
Data on injury occurrence and associated healthcare consulta-
tions were obtained from 3-monthly administered parent self-
reported questionnaires. A recall period of 3 months was used 
to assess injury occurrence as previous research suggests parents 
recall over 80% of minor injuries to their children which resulted 
in attendance at an urgent care provider or emergency depart-
ment or major injuries regardless of place of treatment.21 They 
included the number of injuries and healthcare provided for each 
injury (general practitioner consultation, emergency department 
visit, urgent care/walk-in centre consultation, hospital admis-
sion and outpatient follow-up). For each child, the number of 
health service consultations was totalled for year 1 and year 2 
of follow-up. Prices for each type of National Health Service 
(NHS) consultation can be found in online supplemental file 
SI2. All prices were inflated to 2019/2020 prices using the NHS 
Cost Inflation Index.22 The unit prices of an emergency depart-
ment visit and an outpatient visit were taken as the average 

weighted price across all emergency department visits and all 
outpatient visits reported in NHS Reference Costs, as per stan-
dard approaches.23 For the cost of hospital admission, as data on 
length of stay were not recorded, we used a weighted average for 
the total cost of admission for an injury as reported in Cooper 
et al.4 Parental self-reported injury data were validated against 
injuries recorded in medical records for 22 participants whose 
parents gave consent for injury data to be extracted from their 
child’s medical records.

Primary outcome measure
Data on the three key safety practices (having at least one fitted 
and working smoke alarm, a safety gate on stairs and storing 
poisons out of reach) were obtained by parent-completed ques-
tionnaires at recruitment, 12-month and 24-month follow-up. 
Further information can be found elsewhere.19

Estimating QALYs
Utilities for children were taken from published literature,24 and 
further details as to how utility weights were applied to estimate 
QALYs can be found in online supplemental file SI3.

Secondary analysis
Two secondary analyses were conducted:
1.	 Inclusion of development costs attributed in the first finan-

cial quarter.
2.	 Using per family as the denominator in estimating incremen-

tal costs and outcomes rather than per child as some families 
had more than one child aged under 5 years, based on health 
visitor caseloads.

RESULTS
Cost of SOSA programme
The total discounted total cost of the SOSA programme was 
£216 805. A breakdown of costs by activity can be found in 
table  2. The average cost per child of the SOSA programme 
across the three cohorts was £30.

Number of injuries and their associated cost
Data from 764 children across all wards were collected over 
2 years. 110 had missing outcome data for both first-year and 
second-year follow-up while a further 58 children had missing 
data on prespecified independent variables, leaving 596 children 
with complete data in the analysis (278 children in SOSA wards 
and 318 in usual care wards). 154 children reported having one 
or more injuries, with a total of 235 injuries over the 2-year 
follow-up requiring 291 healthcare consultations. The total 
discounted healthcare cost was £45 497 for both usual care and 
SOSA wards (see table  3). Validation of self-reported injuries 
on 22 participants found that parents reported 29 medically 
attended injuries in the 2-year follow-up period while medical 
records reported 28 medically attended injuries.

Home safety practices
At recruitment, 103 homes in the usual care wards and 94 homes 
in SOSA wards had the three key safety practices, increasing to 
141 and 129 homes in usual care and SOSA wards respectively 
at 24 months follow-up.

Base case analysis
SOSA wards were associated with a saving of £42 per child in 
healthcare costs while increasing the number of homes with the 
three key safety practices by 0.02 per child, reducing injuries by 
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0.15 per child and gaining 0.0036 QALYs per child. Incremental 
total cost was −£12, suggesting that the SOSA programme was 
dominant as it was more effective than usual care and saved 
money. The respective incremental cost-effectiveness ratios 
(ICERs) were −£590 per additional home deemed safe, −£77 
per injury avoided and £3225 per QALY gained. The Stay One 
Step Ahead (ROI) was £1.39, suggesting that for every pound 
spent on the SOSA programme there was a return of £1.39 in 
healthcare savings.

Sensitivity analyses
ICERs were most sensitive to changes in the overall incremental 
SOSA programme cost and incremental healthcare savings while 
changes in the incremental number of homes with the three key 
safety practices safe and injuries avoided had little impact on the 
ICERs (see online supplemental file SI4).

The probabilistic sensitivity analysis suggested considerable 
uncertainty in the base case findings with wide 95% CIs (see 
table 4), with the possibility that the SOSA programme did not 

reduce healthcare costs, increase homes with the three key safety 
practices, reduce injuries or increase QALYs. Mean ICERs were 
£350 (95% CI −£1621 to £1490) per additional home with the 
three key safety practices, −£206 (95% CI −£1161 to £983) 
per injury avoided and £6600 (95% CI −£42 876 to £64 771) 
per QALY gained. There was a 62% chance that SOSA was cost 
saving (ie, greater reductions in healthcare expenditure than the 
increase in programme cost per child), a 52% chance that the 
SOSA programme led to an improvement in homes with the 
three key safety practices, a 75% chance that there was a reduc-
tion in injuries, and a 95% chance that there was an increase in 
QALYs (see figure 1 and online supplemental file SI5). The ROI 
for the SOSA programme was £1.28 (95% CI −£0.33 to £3.08), 
suggesting on average there was a £1.28 return in healthcare 
savings for every £1 spent on the SOSA programme.

Secondary analyses
The total cost of developing the SOSA programme was £12 275, 
increasing the cost of the SOSA programme to £229 080 and 
the average cost per child to £33. This reduced incremental cost 
to −£9 per child. Therefore, the SOSA programme remained 
dominant. ICERs were now −£468 per additional home with 
the three key safety practices, −£61 per injury avoided and 
−£2559 per QALY gained. The ROI was reduced to £1.29, 
suggesting that for every pound spent on the SOSA intervention 
returned £1.29 in healthcare savings.

The SOSA programme cost was £39 per household. Data on 
households registered to health visitors per financial quarter 
indicated there were on average 1.31 children per household in 
SOSA wards, therefore, we multiplied the base case incremental 
healthcare savings, incremental injuries avoided, incremental 
homes with the three key safety practices and incremental 
QALYs by 1.31, giving £55, 0.20, 0.03 and 0.0047, respectively, 
per household. The incremental cost per household was −£16, 
hence the SOSA programme was still estimated to be dominant. 
ICERs were now −£613 per additional household with the three 
key safety practices, −£82 per injury avoided and −£3405 per 
QALY gained. The SOSA programme had an ROI of £1.41, 
which meant a return of £1.41 was made per household for 
every pound spent on the programme.

Table 2  Total discounted (3.5% per annum) cost for SOSA programme by activity, excluding development costs

Financial year Quarter

Total cost per activity (£)

Total costTraining Central administration Health visiting Family mentors Children’s centres Provision of interpreters

2017–2018 3 13 597 425 962 9005 1026 397 25 412

2017–2018 4 0 647 2199 8965 4512 395 16 718

2018–2019 1 1296 765 3015 8926 5482 392 19 876

2018–2019 2 0 881 3840 8887 6435 392 20 434

2018–2019 3 653 874 3790 8810 6380 385 20 893

2018–2019 4 0 746 2944 8699 5342 382 18 112

2019–2020 1 324 739 2900 8624 5296 374 18 258

2019–2020 2 266 733 2917 8550 5251 386 18 103

2019–2020 3 0 727 2867 8477 5206 376 17 652

2019–2020 4 419 721 2834 8404 5161 370 17 909

2020–2021 1 0 621 2433 8332 0* 364 11 751

2020–2021 2 0 616 2444 8261 0* 366 11 688

Total cost 16 555 8496 33 145 103 941 50 091 4578 216 805

Percentage of total cost (%) 8 34 15 48 23 2

*Children’s centres were closed during the COVID-19 pandemic, so no cost was applied in these quarters while other aspects of the programme continued remotely.
SOSA, Stay One Step Ahead.

Table 3  Discounted costs (3.5% per annum) for healthcare by 
consultation type and ward

Time Consultation type

Discounted costs (£)

Usual care wards SOSA wards Total

Year 1 GP 490 641 1130

Urgent care/walk-in centre 239 334 573

Emergency department 5739 4264 10 003

Hospital admission 3964 991 4956

Outpatient 1754 626 2380

Total 12 186 6856 19 042

Year 2 GP 510 364 874

Urgent care/walk-in centre 508 277 785

Emergency department 8239 5387 13 625

Hospital admission 5746 1915 7661

Outpatient 1573 1936 3510

Total 16 575 9880 26 455

Total across all 2 years of follow-up 28 761 16 736 45 497

GP, general practitioner; SOSA, Stay One Step Ahead.
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DISCUSSION
The SOSA programme was found to increase the number 
of homes with the three key safety practices and gain QALYs 
while decreasing the number of injuries among children 
as well as reducing healthcare expenditure. Meanwhile, 
the SOSA programme cost was smaller than the healthcare 
savings, suggesting that the SOSA programme was a dominant 
intervention in that it saved money and was more effective. 
However, sensitivity analyses demonstrated considerable uncer-
tainty regarding the result, with a 52% chance that the SOSA 
programme led to an improvement in homes with the three key 
safety practices, a 75% chance that there was a reduction in inju-
ries and a 95% chance of increasing QALYs.

Strengths and limitations
We have investigated the cost-effectiveness of the SOSA 
programme in a real-world setting, using a combination of 
routinely collected data as well as data collected directly from 
families. The microcosting approach used provided an accurate 
picture of the costs of providing the SOSA programme.

Although we have captured most healthcare expenditure, we 
originally intended to capture more detailed healthcare data from 

the medical records of a sample (n=100) of study participants 
but only recruited 22 parents, so our analysis is based on self-
reported data. This meant that we did not capture prescription 
data for any injuries that occurred in the 2-year follow-up, and 
our analyses may, therefore, slightly underestimate healthcare 
expenditure. However, Cooper et al found that prescriptions 
costs were only a small amount of the total cost of an injury,4 
with £0.16 being for prescriptions out of a total of £194.11 for 
a child who has a fall. Therefore, although we are missing this 
data, it is unlikely that this would change the main findings of 
our study.

Recall bias may have occurred in parents’ self-reported injury 
data as this data was collected at 3-monthly intervals, a time 
period previously shown to have injury recall rates of between 
58% for clinic visits and 86% for emergency department visits or 
hospital admissions.21 But the small amount of data we extracted 
from medical records found parents were accurately reporting 
their child’s medically attended injuries, though numbers are too 
small to assess accuracy of reporting between the two arms.

Our analysis was only able to take account of short-term 
healthcare costs. This will underestimate the true cost of injuries 
to health services, education, social care, parents, children, and 

Table 4  Results of probabilistic sensitivity analyses

Mean 95% CI Min Max

Incremental SOSA programme cost (£) 30 28 32 27 34

Incremental healthcare cost (£) −39 −92 10 −160 65

Incremental total cost (£) −8 −62 40 −131 97

Incremental homes with the three key safety practices 0.0066 −0.4233 0.4258 −0.8404 0.8974

ICER per additional home with the three key safety practices (£) 350 −1621 1490 −719 194 2 579 330

Incremental injury avoided 0.1403 −0.2673 0.5637 −0.7543 1.1110

ICER per injury avoided (£) −206 −1161 983 −1 032 089 132 462

Incremental QALYs 0.0034 −0.0007 0.0078 −0.0057 0.0119

ICER per QALY gained (£) 6600 −42 876 64 771 −5 458 803 16 813 714

Return on investment (£) 1.28 −0.33 3.08 −2.08 5.48

ICER, incremental cost-effectiveness ratio; QALYs, quality-adjusted life-years; SOSA, Stay One Step Ahead.

Figure 1  Cost-effectiveness acceptability curves for the SOSA programme per additional home with the three key safety practices and per injury 
avoided. QALY, quality-adjusted life-year; SOSA, Stay One Step Ahead.
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wider society and hence our estimate of the cost-effectiveness of 
the SOSA programme is likely to be an underestimate.

The COVID-19 pandemic also impacted our study, with many 
of the SOSA programme activities becoming remote as face-to-
face activities were suspended during periods of social restric-
tions, decreasing the provision of materials. This impacted the 
SOSA programme cost (see table 2 where the last two financial 
quarters are below the previous quarter’s cost) and potentially 
the effectiveness of the SOSA programme.

The considerable uncertainty within the evaluation results 
may be of concern. However, the probabilistic sensitivity anal-
ysis demonstrates a 62% chance that the SOSA programme 
saved money even though the evaluation excludes longer-term 
health and social costs for more severe injuries, educational costs 
and productivity losses. This means that SOSA is more likely to 
be cost-effective than our evaluation finds.

In context with the literature
Findings of the economic evaluation of SOSA are consistent 
with studies indicating cost-effectiveness of interventions that 
improve home safety through home visiting,25 and educational 
interventions promoting safe poison storage26 and fire escape 
planning.14 Family mentors were a new type of role, and there-
fore, an economic evaluation of their inclusion in a child home 
safety intervention has not previously been performed. There 
is evidence, however, that interventions provided by trained 
laypersons to reduce child maltreatment (and therefore injuries) 
are cost-effective.27 Previous research shows that promotion 
of safe poison storage is more cost-effective when provided in 
disadvantaged as opposed to more affluent areas, and the disad-
vantaged areas in which SOSA was delivered may partly explain 
its cost-effectiveness.26

Implications for policy and research
Policy-makers and health and social care commissioners should 
note that SOSA is cost saving, returning £1.39 for every one 
pound spent on the SOSA programme, even when only short-
term healthcare costs are included in the evaluation. Using costs 
associated with longer-term health, social care, education and 
productivity losses is only likely to make SOSA more cost saving. 
Commissioners should, therefore, consider commissioning the 
SOSA programme for families in disadvantaged areas. Further 
research, perhaps as part of larger studies and incorporating 
longer-term costs of injuries, would be helpful to produce more 
precise estimates of cost-effectiveness.

CONCLUSIONS
The SOSA programme was associated with an increase in the 
number of homes with the three key safety practices and a 
reduction in associated injuries. Despite the SOSA programme 
including only short-term healthcare costs, it returned £1.39 
for every £1 spent on SOSA, with a 62% chance of SOSA 
producing cost savings. SOSA is a cost-saving intervention, and 
as such commissioners should consider implementing the SOSA 
programme. Further larger studies, particularly including the 
longer-term costs of injuries would provide more precise esti-
mates of cost-effectiveness.
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SUPPLEMENTARY INFORMATION 

SUPPLEMENTARY INFORMATON 1: MICRO-COSTING OF THE SOSA PROGRAMME 

 

Aim: To estimate the cost per family of the SOSA programme  

 

Objectives: 

1) Capture staff activity regarding development and delivery of SOSA programme 

2) Identify unit prices for staff activity 

3) Estimate total cost of the different components of the SOSA programme over delivery 

4) Estimate a cost per family based upon the number of families living within SOSA wards 

 

METHODS 

 

Study design and strategy 

 

Micro-costing of SOSA programme as delivered within SOSA programme wards between October 

2017 and September 2020, using a NHS and local health authority perspective. All unit prices were 

estimated in 2019-2020 prices. Costs were split into two categories: development costs, and day to 

day running costs (those associated with the SOSA programme on a daily basis). Development costs 

represented the resources required to create and refine the materials and resources required for the 

SOSA programme. Day-to-day running costs involved quantifying those resources which were 

involved with the delivery of the SOSA programme on a daily basis, e.g. staff time spent offering 

home safety advice. All staff activity required unit prices for time spent on the SOSA programme, 

and this was estimated by multiplying time by the hourly rate of the staff member in question (see 

Table SI1A for unit prices).  
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Table SI1A: Unit prices for SOSA programme activity, 2019/2020 prices, GBP 

 

Item Hourly rate (£/2019-2020 

price year) 

Notes / Source 

Academic development & Central Administration 

Research & Teaching 

Level 3 

20.03 University of Nottingham Mid Point 

Research & Teaching 

Level 4 

25.01 University of Nottingham Mid Point 

Research & Teaching 

Level 5 

33.78 University of Nottingham Mid Point 

Research & Teaching 

Level 6 

42.93 University of Nottingham Mid Point 

Research & Teaching 

Level 7 

53.48 University of Nottingham Mid Point 

External consultant 31.25  

Health visitors 

Band 2 administrator 9.03 Mid-point band 2, NHS Agenda for Change 

Band 4 community 

Nurse 

30 Unit costs of Health & Social Care  

Band 5 community 

nurse 

39 Unit costs of Health & Social Care  

Band 6 community 

nurse 

49 Unit costs of Health & Social Care  

Family mentors 

Family mentor 9.93 Based upon 37 hour working week, £19,105 

annual salary, Framework 

Administrator 8.84 Based upon 37 hour working week, £17,000 

annual salary, Framework 

Children centres 

Level 1 staff 10  

Level 2 staff 12.50  

Other staff 

Interpreter 42.50  

Public health manager 68 Band 8a Nurse, Unit costs of Health & Social 

Care 

Health visitor manager 68 Band 8a Nurse, Unit costs of Health & Social 

Care 

Community service 

manager 

29.71 NCC Level K1 

F2 Doctor 35 Unit costs of Health & Social Care 

 

Costing development of SOSA programme 

 

The SOSA programme was developed through consultation with interested parties (health visitors, 

children centre staff, and parents) through a series of workshops. Therefore, development costs 

were divided into three areas: 1) workshop preparation, 2) workshop delivery, 3) SOSA programme 

design and development based upon workshop results. For the workshops, all attendances were 

reimbursed for parking (two-hour workshop, zone 1 parking Nottingham, £7.20), and mileage, based 

upon University of Nottingham (UoN) reimbursement rates (45p per mile). As details of parents 

were not kept, it was assumed these individuals had zero cost and were excluded from the analysis. 
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A record of attendance was not kept for three workshops, and hence an average cost across the 

other workshops was applied. The cost of workshop preparation, workshop delivery, and SOSA 

programme design and development were estimated by multiplying time spent on each activity by 

the hourly salary of the staff member involved.  

 

SOSA programme running costs associated with children centres, family mentors, health visitors, and 

providing interpreters 

 

For day to day running costs, activity was split into six categories: children centre activity, family 

mentor activity, health visitor activity, provision of interpreters, provider training, and UoN 

administration. Information regarding activity related to children centres, family mentors, health 

visitors, and interpreters were estimated where possible on a per ward basis, to allow for any 

variation of SOSA delivery that might occur across wards. For health visitors, activity was divided 

across SW, MSM, infant and toddler reviews (ITR), and post-accident reviews. For children centres, 

activity was focused on SW and MSM. For family mentors, activity was around MSM, and advice at 

home visits as part of the family mentor manual. The cost per SW, MSM, and other activity were 

estimated on a per each occurrence basis (e.g. cost per SW), at a ward level where possible. If a ward 

was missing information on activity, then an average cost across the other wards was used as an 

estimate.  

 

For children centres, the cost per ward per quarter was estimated using the following equation: 

                                       (                             )                                    

 

Where          represents the cost of children centre safety week activity, and           

represents the cost of children centre monthly safety message activity.  

 

For family mentors, the cost per ward per quarter was estimated using the following equation: 

                                     (                               )                        

 

Where           represents the cost of family mentor monthly safety message activity,            represents the number of visits where a family mentor provides homes safety advice 

as part of the family mentor manual, and          represents the cost of providing general home 

safety advice as part of the manual based upon per ward estimates of visits made by family mentors 

per quarter.  

 

For health visitors, the cost per ward per quarter was estimated using the following equation: 

                                      (                             )  (                               ) (                            ) 

 

Where          represents the cost of health visitor safety week activity,           represents 

the cost of health visitor monthly safety message activity,          represents the cost of 

administration for infant and toddler reviews per quarter, and         represents the cost of home 

safety related infant and toddler reviews.,  
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Unfortunately, data on the use of interpreters amongst family mentors and health visitors was 

unavailable. However, direct communication with a manager of family mentors for one ward gave an 

indication as to an approximate proportion of visits that required an interpreter. This proportion was 

as applied to family mentor visits, and for health visitor activity relating to infant and toddler 

reviews, and post-accident home visits. The cost of interpreters was estimated on a per ward basis 

per quarter using the following equation: 

                               (                                  ) (                                 )                                     

 

Where       represents the proportion of visits which require an interpreter,       represents the 

hourly rate for an interpreter,                        represents the number of visits where a 

family mentor provides homes safety advice as part of the family mentor manual,                       represents the number of infant and toddler reviews carried out by health 

visitors, and                      represents the number of post-accident home visits carried out 

by health visitors. 

 

SOSA programme running costs associated with provider training and UoN administration 

 

For each provider training session, the total cost was estimated by multiplying the length of time at 

the session by the number of attendees by their salary, as well as the number and level of 

instructors at the session. All costs were then grouped into a financial quarter. 

 

Costs of UoN administration were collected directly by the trial team. These included staff time for 

printing of resources for MSM, SW, and home safety checklists (HSCs) as used in infant and toddler 

reviews, the printing of materials itself, and the postage required to send materials to relevant 

teams. MSM and SW were costed on a per individual occurrence and were then multiplied by the 

number of SWs and MSMs per quarter to estimate a total cost per quarter. HSCs were costed on a 

quarterly basis.  

 

Estimating the total and the per family SOSA programme cost 

 

For health visitor activity, family mentor activity, and children centre activity, costs per ward per 

financial quarter were summed together to give a total cost per activity per financial quarter. Then, 

to estimate the total cost of the SOSA programme, for each financial quarter, the costs of the 

individual aspects of the SOSA programme were summed together using the following equation: 

                                        
 

Where    represents the financial quarter in question,     represents the total cost of health 

visitor activity in that financial quarter,     represents the total cost of family mentor activity in 

that financial quarter,    represents the total cost of children centre activity in that financial 

quarter,    represents the cost of training (if conducted) in that financial quarter,    represents the 

cost of UoN administration in the financial quarter, and    represents the cost of interpreters that 

financial quarter. The total cost of the SOSA programme was then estimated by summing the cost 

per financial quarter: 
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               ∑       
    

 

To estimate the cost per family of the SOSA programme, the cost per family per quarter was 

estimated first:                                    
 

Where    represents an individual financial quarter, and            represents the total number of 

families registered in SOSA wards in that financial quarter. The number of families in SOSA wards 

was estimated from caseload reports of family mentors for each SOSA ward. The total cost per 

family of the SOSA programme was then estimated by summing the cost per family per financial 

quarter: 

                           ∑                  
    

 

For the main analysis, only day-to-day running costs were included. However, for a secondary 

analysis development costs were added as a sunk cost, with the cost per family estimated by dividing 

the development costs by the number of families in the first quarter. All costs were initially 

estimated without discounting, but discounting was added at 3.5% per annum as recommended by 

UK specific guidelines [1], on a quarterly basis. All costs were assumed to occur at the end of the 

financial quarter, except for development costs as these were assumed to occur at time equal to 

zero. 
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RESULTS 

 

Costing the SOSA programme – Development of Programme 

 

The total cost of developing the SOSA programme was £12,275.00. Three workshops had no 

information regarding attendance (workshops 2, 3, and 4). Therefore, these workshops were costed 

by taking the average of the costed workshops (£622.13) and applying this to each of the three 

workshops. This meant that the total cost of the SOSA programme development workshops was 

£4,354.88. Tables SI1B, SI1C, and SI1D provide a detailed breakdown of costs. 

 

Table SI1B: Cost of SOSA development workshop preparation (GBP (£), 2019-2020 prices, 

undiscounted) 

Item Level Time 

(hrs) 

Cost (£) 

Preparing workshop plan and activities Research & Teaching 

Level 7 

21 1,123.08 

Booking room, inviting participants, printing 

activity sheets 

Research & Teaching 

Level 4 

21 525.21 

Writing up workshop notes and circulating to 

participants 

Research & Teaching 

Level 4 

14 350.14 

Total cost of workshop preparation   1,998.43 
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Table SI1C: Cost of SOSA development workshops where attendance was recorded (GBP (£), 2019-2020 prices, undiscounted) 
 Workshop 1 Workshop 5 Workshop 6 Workshop 7 

Staff level / 

item 

Number 

attending 

Staff 

cost 

(£) 

Mileage 

reimbursement 

(£) 

Parking 

reimbursement 

(£) 

Number 

attending 

Staff 

cost 

(£) 

Mileage 

reimbursement 

(£) 

Parking 

reimbursement 

(£) 

Number 

attending 

Staff 

cost 

(£) 

Mileage 

reimbursement 

(£) 

Parking 

reimbursement 

(£) 

Number 

attending 

Staff 

cost 

(£) 

Mileage 

reimbursement 

(£) 

Parking 

reimbursement 

(£) 

Research & 

Teaching 

Level 4 

1 50.02 2.70 7.20     1 50.02 2.70 7.20     

Research & 

Teaching 

Level 5 

                

Research & 

Teaching 

Level 6 

1 85.86 2.70 7.20         1 85.86 2.70 7.20 

Research & 

Teaching 

Level 7 

1 106.96 2.70 7.20 1 106.96 2.70 7.20 1 106.96 2.70 7.20 1 106.96 2.70 7.20 

External 

consultant 
        1 250.00 50.40 7.20 1 250.00 50.40 7.20 

Band 4 

community 

(nursery) 

nurse  

1 60.00 1.35 7.20 1 60 3.15 7.20         

Band 6 

community 

(health 

visitor) 

nurse 

2 196 4.50      1 98.00 0.90 7.20 1 98.00 0.90 7.20 

Level 2 

children 

centre staff 

        2 39.72 5.85 14.40 1 19.86 1.80 7.20 

Public 

health 

manager 

1 136.00 1.35 7.20             

Health 

visitor 

manager 

1 136.00 1.35 7.20             

Community 

service 

manager 

1 59.42 4.05 7.20             

F2 Doctor 1 70.00 2.70 7.20             

Total cost 

of 

workshop 

995.66 187.21 650.45 655.18 
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Table SI1D: Cost of subsequent SOSA programme development based upon results of workshops (GBP 

(£), 2019-2020 prices, undiscounted) 

Item Level Time 

(hrs) 

Cost (£) 

Guidelines for child health reviews Research & Teaching Level 

7 

3 160.44 

Guidelines for post-accident contacts Research & Teaching Level 

7 

3 160.44 

Home safety checklist for infants Research & Teaching Level 

7 

6 320.88 

Home safety checklist for toddlers Research & Teaching Level 

7 

6 320.88 

Production of monthly safety message 

resources 

Research & Teaching Level 

4 

150 3,751.50 

Refinement of monthly safety message 

resources 

Research & Teaching Level 

7 

7.5 401.10 

Research & Teaching Level 

6 

7.5 321.98 

External consultant 7.5 234.38 

Production of safety week resources Research & Teaching Level 

4 

10 250.10 

Total cost of SOSA programme development   5,921.69 

 

Costing the SOSA programme – Training providers 

 

A total of 14 training sessions on the SOSA programme were provided (the six-hour sessions were 

two three-hour sessions in morning and afternoon), with 84 health visitors, 77 family mentors, and 4 

children centre staff attending training. The total cost of provider training over the SOSA project was 

£16,811.70. Table SI1E provides a breakdown of costs by session.  
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Table SI1E: Cost of provider training for delivery of SOSA programme (GBP (£), 2019-2020 prices, 

undiscounted) 

Date of 

training 

Number of 

presenters 

Level of 

presenters 

Number of 

health 

visitors 

Number of 

family 

mentors 

Number of 

children 

centre staff 

Time 

(hrs) 

Cost (£) 

06/09/2017 2 Research & 

Teaching Level 6 

/ External 

consultant 

7 6 0 6 1,715.32 

07/09/2017 2 Research & 

Teaching Level 6 

/ External 

consultant 

18 27 0 6 3,957.91 

13/09/2017 2 Research & 

Teaching Level 6 

/ External 

consultant 

15 0 0 6 2,712.58 

20/09/2017 2 Research & 

Teaching Level 7 

/ External 

consultant 

13 10 0 6 2,779.78 

27/09/2017 2 Research & 

Teaching Level 6 

/ External 

consultant 

14 0 3 3 2,549.29 

25/04/2018 2 Research & 

Teaching Level 7 

/ External 

consultant 

6 0 1 3 1,329.94 

07/11/2018 2 Research & 

Teaching Level 6 

/ External 

consultant 

5 0 0 1.5 681.90 

24/04/2019 1 Research & 

Teaching Level 6 

0 13 0 2 344.04 

26/09/2019 1 Research & 

Teaching Level 6 

0 10 0 2 284.46 

08/01/2020 1 Research & 

Teaching Level 6 

0 11 0 3 456.48 

 

Costing the SOSA programme – Day to day running 

 

Costing Health Visitor Activity 

 

Health visitor activity was collected through direct contact with the health visiting teams at three 

wards, with one ward not responding. For that particular ward an average costs based upon activity 

within other programme wards were applied for this ward. Activity was split into safety weeks, 

monthly safety messages, infant and toddler reviews, and home visits. Details and assumptions for 

costing health visitor activity can be found in Table SI1F. Although the SOSA programme also 

included changes to post-accident visits, the fidelity of the programme identified that health visitors 

did not use SOSA materials in these, and hence these were removed from the cost of the 

programme. The total cost for health visitor activity during the SOSA programme was £35,106.93, 

including infant and toddler reviews. A breakdown by ward can be found in Table SI1G. 
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Table SI1F: Ward specific details and assumptions for costing health visitor activity 
 Ward 1 Ward 2 Ward 3 Ward 4* 

Item Time 

(mins) 

Staff level Number of 

staff 

Cost (£) Time 

(mins) 

Staff level Number of 

staff 

Cost (£) Time (mins) Staff level Number of 

staff 

Cost (£) Cost (£) 

Safety week activity by centre 

Sorting through and 

organising material 

10/5/5 
1
 Band 2 

Administrator / 

Band 4 nurse / 

Band 5 nurse 
1
 

2/1/1 
1
 9.59 

1
 20 Band 2 

administrator 

1 3.01 90 Band 2 

administrators 

2 27.09  

Distributing 

material to relevant 

staff 

20 Band 2 

administrator 

2 6.02     60 Band 2 

administrator 

2 18.06  

Displaying of 

materials 

    17.5 Band 6 Nurse 1 14.29 5 Band 2 

administrator 

1 0.75  

Ad-hoc discussion 

with families (1 to 

1) 

10/10 
2
 Band 4 nurse / 

Band 6 nurse 
2
 

4 / 10 
2
 131.67 

2
     12.5/12.5 

3 
Band 4 nurse / Band 

6 nurse 
3
 

1/1 
3
 32.92 

3
  

Discussion of 

material with 

individuals at baby 

clinics 

5/5 4  Band 4 nurse / 

Band 6 nurse 
4
 

1 / 1 
4
 32.92 

4
 2.5 

5
 Band 2 

Administrator / 

Band 4 Nurse / 

Band 6 Nurse 
5
 

1 / 1 / 1 
5
 67.30 

5
      

Distribution of 

materials to families 

        5 / 5 
6
 Band 4 Nurse / 

Band 6 Nurse 
6
 

1 / 1 6 29.08 
6
  

Total cost per safety week (£) 180.20 84.65 107.90 124.24 

Monthly safety messages activity by centre 

Sorting through and 

organising materials 

10 Band 2 

administrator 

2 3.01 17.5 Band 2 

administrator 

1 2.63 30 Band 2 

administrator 

2 9.03  

Distributing 

material to relevant 

staff 

20 Band 2 

administrator 

2 6.02 60 Band 2 

administrator 

1 9.03 30 Band 2 

administrator 

2 9.03  

Ad-hoc discussion 

with families (1 to 

1) 

10 / 10 Band 4 nurse / 

Band 6 nurse 
7
 

4 / 10 526.67     10 / 10 Band 4 nurse / Band 

6 nurse 
10

 

1 65.83  

Discussion of 

materials with 

individuals at baby 

clinics 

5 / 5 Band 4 nurse / 

Band 6 nurse 
8
 

1 / 1 131.67 1.5 Band 2 

Administrator / 

Band 4 Nurse / 

Band 6 Nurse 
9
 

1 / 1 132.26 7.5 / 7.5 Band 4 nurse / Band 

6 nurse 
11

 

1 79.00  

Total cost per monthly safety message (£) 667.36 143.92 162.89 324.73 

Infant and toddler checklist use 

Distribution of 

infant & toddler 

checklists 
12

 

20 Band 2 

administrator 

2 6.02 5 Band 2 

administrator 

1 0.75 20 Band 2 

administrator 

2 6.02 4.26 

9-12 month review 0
13

 Band 4 Nurse / 

Band 5 Nurse / 

Band 6 Nurse 

1 0 0.1786
14

 Band 4 Nurse / 

Band 5 Nurse / 

Band 6 Nurse
15

 

1 0.09 0.4286
16

 Band 4 Nurse 1 0.21 0.10 

2-2.5 year review 0
13

 Band 4 Nurse / 

Band 5 Nurse / 

Band 6 Nurse 

1 0 1.1786
14

 Band 4 Nurse / 

Band 5 Nurse / 

Band 6 Nurse
15

 

1 0.59 0.9286
16

 Band 4 Nurse 1 0.46 0.35 

* Data for ward 4 was not available, so have assumed an average across the other three wards 
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1 
10 mins by administrators, 5 mins each by nurses 

2
 Based upon 10 visits per week, so 2.5 visits per band 4 nurse and 1 visit per band 6 nurse 

3
 2 clinics per week, one staff member of each level at each clinic 

4
 5 clinics a week, one staff member of each level at each clinic 

5
 1 staff member of each level at main clinic, 1 level 6 at secondary clinic, 10 infants at main clinic and 15 infants at secondary clinic, 1 each clinic per week 

6 
One relevant visit per week for Band 6, 10 relevant visits per week for Band 4 

7
 4 Band 4 Nurses, 10 visits per month each, 10 Band 6 Nurses, 4 visits a month each 

8
 1 Band 4 and 1 Band 6 Nurse, 20 clinics per month 

9
 1 staff member of each level at main clinic, 1 level 6 at secondary clinic, 10 infants at main clinic and 15 infants at secondary clinic, 4 of each clinic per month 

10
 10 visits per month, 5 each of Band 4 and Band 6 Nurses 

11
 16 clinics per month, 1 Band 4 or Band 6 at each, 8 for each band 

12
 These costs are applied quarterly rather than per review 

13 
Health practitioner questionnaire responses from health visitors in ward 1 suggested no change in length of reviews spent on home safety

 

14 
Health practitioner questionnaire responses from health visitors in ward 2 suggested that on average, health visitors spent an additional 0.1786 of a minute at the 9-12 month review and 1.1786 mins at the 2-2.5 year review discussing 

home safety compared to controls
 

15
 98.92% of reviews are Band 4, 1.01% of reviews are Band 5, 0.07% are Band 6 

16 
Health practitioner questionnaire responses from health visitors in ward 3 suggested that on average, health visitors spent an additional 0.4286 of a minute at the 9-12 month review and 0.9286 of a minute at the 2-2.5 year review 

discussing home safety compared to controls.
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Table SI1G: Breakdown of cost of Health Visitor activity by ward over the length of the SOSA programme (GBP (£), 2019-2020 prices, undiscounted) 
  Infant & Toddler Reviews Monthly Safety Messages Safety Weeks 

Year Quarter Ward 1 Ward 2 Ward 3 Ward 4 Ward 1 Ward 2 Ward 3 Ward 4 Ward 1 Ward 2 Ward 3 Ward 4 

2017-

2018 
3 

6.02 30.70 53.63 14.38 342.06 143.92 162.89 216.29 0.00 0.00 0.00 0.00 

2017-

2018 
4 

6.02 40.43 59.38 12.87 684.12 287.84 325.79 432.58 98.87 84.61 107.90 97.13 

2018-

2019 
1 

6.02 33.31 58.84 12.03 1,026.18 431.76 488.68 648.87 98.87 84.61 107.90 97.13 

2018-

2019 
2 

6.02 41.20 61.74 16.15 1,368.24 575.69 651.57 865.17 98.87 84.61 107.90 97.13 

2018-

2019 
3 

6.02 32.11 48.84 20.47 1,368.24 575.69 651.57 865.17 98.87 84.61 107.90 97.13 

2018-

2019 
4 

6.02 36.38 54.09 19.37 1,026.18 431.76 488.68 648.87 98.87 84.61 107.90 97.13 

2019-

2020 
1 

6.02 35.79 42.49 11.48 1,026.18 431.76 488.68 648.87 98.87 84.61 107.90 97.13 

2019-

2020 
2 

6.02 33.19 61.92 39.55 1,026.18 431.76 488.68 648.87 98.87 84.61 107.90 97.13 

2019-

2020 
3 

6.02 22.42 58.31 26.57 1,026.18 431.76 488.68 648.87 98.87 84.61 107.90 97.13 

2019-

2020 
4 

6.02 28.90 32.91 36.26 1,026.18 431.76 488.68 648.87 98.87 84.61 107.90 97.13 

2020-

2021 
1 

6.02 17.81 32.88 22.55 1,026.18 431.76 488.68 648.87 0.00 0.00 0.00 0.00 

2020-

2021 
2 

6.02 29.42 45.27 33.72 1,026.18 431.76 488.68 648.87 0.00 0.00 0.00 0.00 

Total 72.24 381.65 610.30 265.41 11,972.08 5,037.24 5,701.27 7,570.20 889.84 761.45 971.12 874.14 
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Costing Family Mentor Activity 

 

Family mentor activity was collected through direct contact with the family mentor teams at all four 

wards. Activity was split into monthly safety messages and general home safety advice delivered as 

part of the family mentor manual. Details and assumptions for costing family mentor activity can be 

found in Table SI1H. The total cost for family mentor activity during the SOSA programme was 

£123,581.39. A breakdown by ward can be found in Table SI1I. 
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Table SI1H: Ward specific details and assumptions for costing family mentor activity 
 Ward 1 Ward 2  Wards 3 & 4 

Time taken 

(mins) 

Level of staff Number of 

staff 

Cost (£) Time taken 

(mins) 

Level of 

staff 

Number of 

staff 

Cost 

(£) 

Time taken 

(mins) 

Level of staff Number of 

staff 

Cost (£) 

Monthly safety messages             

Distributing MSM material to staff 5 Administrator 1 0.74 2 1 Administrator 0.29 2 Administrator 1 0.29 

Distributing MSM material to families 1 Family 

mentor 

14 2.32 5 15 Family mentor 12.41 3 Family 

mentor 

33 16.38 

Printing MSM material if required 10 Administrator 1 1.47 15 1 Administrator 2.21 15 Administrator 1 2.21 

Total cost of monthly safety messages    4.53    14.92    18.89 

General home safety advice through 

manual (per month) 

45 Family 

mentor 

14 1,126.06 
1
 

30 Family 

mentor 

15 446.85 
3
 

 Family 

mentor 

33 1,441.84 
2
 

1
 Based upon 27 visits per month per family mentor (378 in total), 40% of which will be home safety related (151) 

2
 Based upon 22 visits per month per family mentor (726 in total), 40% of which will be home safety related (290) 

3
 Based upon 15 visits per month per family mentor (225 in total), 40% of which will be home safety related (90) 

 

 

Table SI1I: Breakdown of cost of family mentor activity by ward over the length of the SOSA programme (GBP (£), 2019-2020 prices, undiscounted) 

  Monthly Safety messages Provision of home safety advice 

Year Quarter Ward 1 Ward 2 Wards 3 & 4 Ward 1 Ward 2 Wards 3 & 4 

2017-2018 3 4.53 14.92 18.89 3,663.79 1,626.15 4,896.71 

2017-2018 4 9.05 29.83 37.78 3,663.79 1,626.15 4,896.71 

2018-2019 1 13.58 44.75 56.67 3,663.79 1,626.15 4,896.71 

2018-2019 2 18.11 59.67 75.56 3,663.79 1,626.15 4,896.71 

2018-2019 3 18.11 59.67 75.56 3,663.79 1,626.15 4,896.71 

2018-2019 4 13.58 44.75 56.67 3,663.79 1,626.15 4,896.71 

2019-2020 1 13.58 44.75 56.67 3,663.79 1,626.15 4,896.71 

2019-2020 2 13.58 44.75 56.67 3,663.79 1,626.15 4,896.71 

2019-2020 3 13.58 44.75 56.67 3,663.79 1,626.15 4,896.71 

2019-2020 4 13.58 44.75 56.67 3,663.79 1,626.15 4,896.71 

2020-2021 1 13.58 44.75 56.67 3,663.79 1,626.15 4,896.71 

2020-2021 2 13.58 44.75 56.67 3,663.79 1,626.15 4,896.71 

 

Total 158.45 522.10 661.12 43,965.43 19,513.80 58,760.50 
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Costing Children Centre Activity 

 

Children centre activity was collected through direct contact with the children centre manager, 

covering all four children centres within SOSA wards. Activity was split into monthly safety messages 

and safety weeks. Details and assumptions for costing children centre activity can be found in Table 

SI1J. The total cost for health visitor activity during the SOSA programme was £52,695, although 

there was a zero cost for the last two financial quarters for the SOSA programme due to the COVID-

19 pandemic as all children centres were closed. A breakdown by financial year and quarter can be 

found in Table SI1K.
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Table SI1J: Assumptions for costing children centre activity 
Activity Time taken Number of staff involved* Total cost per centre (£) Total cost across all centres** (£) 

Safety week activities 

Organising material 300 2 112.5 450 

Printing of material 120 2 45 180 

Displaying of material 120 1 22.5 90 

Ad hoc discussion with families during group sessions 300 2 112.5 450 

Ad hoc discussion with families (1 to 1) 300 2 112.5 450 

Distributing materials to families  300 3 168.75 675 

Clearing material away 120 2 45 180 

Distributing emailed to staff 60 1 11.25 45 

Total cost per safety week 2,520 

Monthly Safety Messages 

Organising material 120 1 22.5 90 

Printing of material 120 1 22.5 90 

Displaying of material 120 1 22.5 90 

Ad hoc discussion with families during group sessions 180 2 67.5 270 

Ad hoc discussion with families (1 to 1) 120 1 22.5 90 

Distributing materials to families  120 2 45 180 

Clearing material away 120 2 45 180 

Distributing emailed to staff 60 1 11.25 45 

Total cost per monthly safety message 1,035 

* Have assumed an average of level 1 and level 2 staff 

** 4 centres in total 

 

Table SI1K: Breakdown of cost of children centre activity by ward over the length of the SOSA programme (GBP (£), 2019-2020 prices, undiscounted) 

  Monthly safety messages Safety weeks 

Year Quarter Ward 1 Ward 2 Ward 3 Ward 4 Ward 1 Ward 2 Ward 3 Ward 4 

2017-2018 3 258.75 258.75 258.75 258.75 0.00 0.00 0.00 0.00 

2017-2018 4 517.50 517.50 517.50 517.50 630.00 630.00 630.00 630.00 

2018-2019 1 776.25 776.25 776.25 776.25 630.00 630.00 630.00 630.00 

2018-2019 2 1,035.00 1,035.00 1,035.00 1,035.00 630.00 630.00 630.00 630.00 

2018-2019 3 1,035.00 1,035.00 1,035.00 1,035.00 630.00 630.00 630.00 630.00 

2018-2019 4 776.25 776.25 776.25 776.25 630.00 630.00 630.00 630.00 

2019-2020 1 776.25 776.25 776.25 776.25 630.00 630.00 630.00 630.00 

2019-2020 2 776.25 776.25 776.25 776.25 630.00 630.00 630.00 630.00 

2019-2020 3 776.25 776.25 776.25 776.25 630.00 630.00 630.00 630.00 

2019-2020 4 776.25 776.25 776.25 776.25 630.00 630.00 630.00 630.00 

2020-2021 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2020-2021 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 
Total 7,503.75 7,503.75 7,503.75 7,503.75 5,670.00 5,670.00 5,670.00 5,670.00 
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Costing of Interpreters 

 

Data on the use of interpreters on a quarterly basis was unavailable. However, direct communication 

with a manager of Family Mentors from one ward indicated that between July and November 2019, 

28 visits required an interpreter, approximately 5.6 visits per month. In that particular ward, it was 

estimated that Family Mentors conducted 378 per month, therefore interpreters were only needed 

in 1.48% of these. This was applied to Family Mentor visits in other wards, and for Health Visitor 

activity relating to Infant and Toddler Reviews. The total cost for the provision of interpreters was 

£4,839.42. A breakdown of costs by ward can be found in Table SI1L. 

 

Table SI1L: Breakdown of cost for the provision of interpreters by ward over the length of the SOSA 

programme (GBP (£), 2019-2020 prices, undiscounted) 

Year Quarter Ward 1 Ward 2 Wards 3 & 4 

2017-2018 3 95.20 95.83 209.29 

2017-2018 4 95.20 96.03 210.23 

2018-2019 1 95.20 95.88 210.76 

2018-2019 2 95.20 96.05 214.22 

2018-2019 3 95.20 95.86 211.07 

2018-2019 4 95.20 95.95 210.97 

2019-2020 1 95.20 95.93 206.14 

2019-2020 2 95.20 95.88 222.62 

2019-2020 3 95.20 95.65 215.38 

2019-2020 4 95.20 95.79 211.91 

2020-2021 1 95.20 95.56 208.97 

2020-2021 2 95.20 95.80 215.27 

 
Total 1,142.40 1,150.19 2,546.83 

 

Costing of Central Administration of SOSA 

 

Central administration was provided by the study team at the University of Nottingham (UoN), and 

were collected directly by the study team. These included staff time for printing of resources for 

MSM, SW, and HSCs, the printing of materials itself, and the postage required to send materials to 

relevant teams. MSM and SW were costed on a per individual occurrence, whereas HSC were costed 

on a quarterly basis. Assumptions regarding central administration costs can be found in Table SI1M, 

while a breakdown per quarter for central administration costs can be found in Table SI1N. The total 

cost of central administration was £8,989.19.
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Table SI1M: Assumptions regarding costing central administration 
Item Level Time (mins) Cost (£) 

Safety weeks 

Staff time printing and mailing Research & Teaching Level 4 60 25.01 

Printing of resources   74.20 

Postage of resources   2.90 

Total cost per safety week 102.11 

Monthly safety messages 

Staff time printing and mailing Research & Teaching Level 4 120 50.02 

Printing of resources   74.20 

Postage of resources   2.90 

Total cost per monthly safety message 127.12 

Home safety checklists 

Staff time printing and mailing Research & Teaching Level 3 300 120.18 

Printing checklists   64 

CAPT sheet   53.10 

RoSPA height charts   32.47 

Postage of checklists   32 

Total cost for home safety checklists per quarter 301.75 

 

Table SI1N: Breakdown of central administration costs over the length of the SOSA programme (GBP (£), 2019-2020 prices, undiscounted) 

Year Quarter Monthly safety messages Safety weeks Checklists for infant & toddler reviews 

2017-2018 3 127.12 0.00 301.75 

2017-2018 4 254.24 102.11 301.75 

2018-2019 1 381.36 102.11 301.75 

2018-2019 2 508.48 102.11 301.75 

2018-2019 3 508.48 102.11 301.75 

2018-2019 4 381.36 102.11 301.75 

2019-2020 1 381.36 102.11 301.75 

2019-2020 2 381.36 102.11 301.75 

2019-2020 3 381.36 102.11 301.75 

2019-2020 4 381.36 102.11 301.75 

2020-2021 1 381.36 0.00 301.75 

2020-2021 2 381.36 0.00 301.75 

 

Total 4,449.20 918.99 3,621.00 
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Total cost of SOSA programme 

 

The total undiscounted cost of the SOSA programme was £228,314.84 excluding development costs, 

and £240,589.84 including development costs. Out of the total cost (excluding development costs), 

the proportion of costs by staff were as follows: 48% was on family mentor activity, 23% was on 

children centre activity, 15% was on health visitor activity (including Infant & Toddler reviews), 7% 

was on training, 4% on central administration, and 2% on interpretation. The total cost per financial 

quarter and breakdown by activity can be found in Table SI1O. 

 

Table SI1O: Total undiscounted costs of SOSA programme by activity, financial year and quarter. 

2019/2020 prices. GBP (£). 
Financial 

year 

Quarter Total cost per activity Total cost 

(£) Training Central 

Admin 

Health 

Visitor 

Family 

Mentor 

Children 

Centre 

Interpretation 

2017-

2018 

3 

13,714.88 428.87 969.89 9,082.58 1,035.00 400.32 25,631.54 

2017-

2018 

4 

0.00 658.10 2,237.54 9,120.91 4,590.00 401.46 17,008.01 

2018-

2019 

1 

1,329.94 785.22 3,094.20 9,159.24 5,625.00 401.84 20,395.45 

2018-

2019 

2 

0.00 912.34 3,974.27 9,197.58 6,660.00 405.47 21,149.66 

2018-

2019 

3 

681.90 912.34 3,956.61 9,197.58 6,660.00 402.13 21,810.56 

2018-

2019 

4 

0.00 785.22 3,099.86 9,159.24 5,625.00 402.11 19,071.44 

2019-

2020 

1 

344.04 785.22 3,079.77 9,159.24 5,625.00 397.27 19,390.55 

2019-

2020 

2 

284.46 785.22 3,124.67 9,159.24 5,625.00 413.69 19,392.29 

2019-

2020 

3 

0.00 785.22 3,097.32 9,159.24 5,625.00 406.23 19,073.01 

2019-

2020 

4 

456.48 785.22 3,088.10 9,159.24 5,625.00 402.90 19,516.95 

2020-

2021 

1 

0.00 683.11 2,674.76 9,159.24 0.00 399.73 12,916.84 

2020-

2021 

2 

0.00 683.11 2,709.93 9,159.24 0.00 406.27 12,958.55 

Total cost (£) 16,811.70 8,989.19 35,106.93 109,872.59 52,695.00 4,839.42 228,314.84 
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Total cost of SOSA programme per family 

 

To evaluate the SOSA programme, three cohorts of children were recruited. Cohort one were 

recruited in October 2017, cohort two in April 2018, and cohort three in October 2018. Each Cohort 

was followed up for 24 months from recruitment, as the SOSA programme was designed for children 

up to age two years. For each cohort, the total cost for that quarter was discounted at 3.5% per 

annum, and divided by the total number of children registered across all four SOSA programme 

wards, estimating a cost per child per financial quarter. Then, the cost per child of the SOSA 

programme for each cohort was estimated by summing the cost per quarter over the two year 

follow-up. Then, the average cost was estimated across the three cohorts to estimate the cost per 

child of the SOSA programme. A breakdown by cohort can be found in Table SI1P. The average cost 

per child across the three cohorts is £30.22 per child for the SOSA Intervention.
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Table SI1O: Total discounted cost of the SOSA programme as attributed for each cohort. 2019/2020 prices. GBP (£). 

Financial 

year Quarter 

Number of 

children 

Cohort 1 Cohort 2 Cohort 3  

Discounted 

total cost (£) 

Discounted cost 

per child (£) 

Discounted 

total cost (£) 

Discounted cost 

per child (£) 

Discounted 

total cost (£) 

Discounted cost 

per child (£) 

Average 

discounted cost 

per child (£) 

2017-

2018 
3 5,069 25,412.04 5.01 N/A N/A N/A N/A 

2017-

2018 
4 5,087 16,717.96 3.29 N/A N/A N/A N/A 

2018-

2019 
1 5,109 19,875.95 3.89 20,220.79 3.96 N/A N/A 

2018-

2019 
2 5,084 20,434.45 4.02 20,788.98 4.09 N/A N/A 

2018-

2019 
3 5,036 20,892.54 4.15 21,255.02 4.22 21,623.78 4.29 

2018-

2019 
4 4,989 18,112.27 3.63 18,426.51 3.69 18,746.20 3.76 

2019-

2020 
1 4,936 18,257.63 3.70 18,574.39 3.76 18,896.65 3.83 

2019-

2020 
2 4,938 18,102.91 3.67 18,416.99 3.73 18,736.51 3.79 

2019-

2020 
3 4,877 N/A N/A 17,958.65 3.68 18,270.22 3.75 

2019-

2020 
4 4,837 N/A N/A 18,219.28 3.77 18,535.38 3.83 

2020-

2021 
1 4,790 N/A N/A N/A N/A 12,162.16 2.54 

2020-

2021 
2 4,645 N/A N/A N/A N/A 12,096.95 2.60 

Total for each cohort over two 

years 157,805.77 31.35 153,860.61 30.90 139,067.85 28.40 30.22 
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SUPPLEMENTARY INFORMATION 2: UNIT PRICES FOR HEALTHCARE ACTIVITY,  

Table SI2A: Unit prices for healthcare activity, reported in Great British Pounds Sterling (GBP) 

Item 

Unit price 

(£) 

Price year 

reported 

2019/2020 

prices (£) Source 

General Practitioner 

Consultation 
39 2019/2020 39 

Unit costs of health and 

social care [2] 

Emergency Department 

visit 
166.05 2018/2019 169.72 

NHS Reference costs 

[3] 

Hospital admission 927.55 2012-2013 1025.81 Cooper et al [4] 

Outpatient consultation 126.85 2018/2019 129.65 
NHS Reference costs 

[3] 

Urgent care/Walk in 

centre consultation 
30.58 2000-2001 49.45 Salisbury et al [5] 
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SUPPLEMENTARY INFORMATION 3: HOW UTILITY WEIGHTS WERE APPLIED TO ESTIMATE QUALITY-

ADJUSTED LIFE YEARS  

 

Based upon Brussoni et al [6], the following utility values were estimated. The baseline scores we 

used to represent one year without injury. 

 

Table SI3A: Estimating weighted mean baseline utility scores and weighted utility score one month 

after injury 

 Number Weighting Baseline 

mean 

One month 

post injury 

Not 

admitted 

174 N/A 0.97 0.90 

Admitted 

1-3 days 

27 0.4655 0.94 0.76 

Admitted 

4+ days 

31 0.5345 0.93 0.61 

Total 58 Weighted 

mean 

0.9347 0.6798 

 

Children were split into those who had an admission and those who didn’t. Those who had no 
admissions received baseline and injury values associated with “not admitted” from Table 1. Those 
who reported any admission received a weighted average for the “admitted” baseline and injury 
values in Table 1. 

 

SOSA injury questionnaires were self-reported by parents, and collected at three monthly intervals, 

i.e. 3 months, 6 months, 9 months, 12 months, 15 months, 21 months, and 24 months. Therefore, if 

a child without any admissions had no injury in that 3-month period, they received a utility applied 

of 0.2425, while a child that had had an admission received a utility of 0.2337.  Hence, if a child had 

no injuries over the 24 month follow-up period, they could earn a total of 1.9223 QALYs. 

 

For a child who suffers an injury, data suggests that there is a QALY loss during the first month after 

an injury, but that four months post injury quality of life has returned to baseline levels. [7]. Hence 3 

month utilities were converted into monthly utilities, and each month a healthy child would earn 

0.0808 QALYs if they have not had any admissions, or 0.0779 QALYs if they reported having any 

admissions over the two years follow-up.  

 

For children who didn’t have any admissions, if they reported an injury, they would earn 
(0.9/12)=0.0750 QALYs for the first month post injury. Assuming a linear return to baseline levels for 

months two and three up to month four, they would earn 0.0769 QALYs for month two, and 0.0789 

for month three, giving a total for that three month period of 0.2308 QALYs.  Because date of injury 

was not reported, we assumed that the injury occurred in the first month of the three month cycle, 

so that by month four post injury was the first month in the next cycle. For example, if an injury was 

reported in the 3 month questionnaire, then they would assume to be back in full health for the 6 
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month questionnaire. Utility lost was only awarded once during each questionnaire irrespective of 

the number of injuries that occurred in a three month period.  

 

We applied an identical approach for children who did have an admission over the two-year follow 

up period, with them earning 0.0567 QALYs for the first month, 0.0637 for the second month, and 

0.0708 for the third month, giving a total of 0.1912 for the three months where an injury was 

reported.  

Table SI3B: Total number of QALYs awarded depending on number of questionnaires reporting an 

injury occurrence (Note: no discounting applied) 

 Total QALYs over 24 month follow 

period 

Number of questionnaires reporting an injury No admission Any admission 

No questionnaires reporting injuries 1.9400 1.8963 

1 questionnaire with injury reported 1.9283 1.8268 

2 questionnaires with injury reported 1.9167 1.7844 

3 questionnaires with injury reported 1.9050 1.7419 

4 questionnaires with injury reported 1.8933 1.6694 

5 questionnaires with injury reported 1.8817 1.6570 

6 questionnaires with injury reported 1.8700 1.6145 

7 questionnaires with injury reported 1.8583 1.5720 

8 questionnaires with injury reported 1.8476 1.5295 

 

All QALYs were then discounted at 3.5% per annum.  
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SUPPLEMENTARY INFORMATION 4: RESULTS OF ONE-WAY SENSITIVITY ANALYSES 

 

Figure SI4A: Tornado plot for spread of ICER per additional home with the three key safety practices 

after variation in evaluation inputs – the wider the bar, the greater the change in the ICER and hence 

the more uncertainty created by varying that particular evaluation input. 
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Figure SI4B: Tornado plot for spread of ICER per injury avoided after variation in evaluation inputs – 

the wider the bar, the greater the change in the ICER and hence the more uncertainty created by 

varying that particular evaluation input. 

 
Figure SI4C: Tornado plot for spread of ICER per QALY gained after variation in evaluation inputs – 

the wider the bar, the greater the change in the ICER and hence the more uncertainty created by 

varying that particular evaluation input. 
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SUPPLEMENTARY INFORMATION 5: SCATTERPLOTS OF INCREMENTAL COST VERSES INCREMENTAL 

PRIMARY AND SECONDARY OUTCOMES 

 

Figure SI5A: Scatterplot of incremental total cost and incremental number of homes with the three 

key safety practices, each dot represents a bootstrap replication while the yellow diamond represents 

the mean ICER 
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Figure SI5B: Scatterplot of incremental total cost and incremental injuries avoided, each dot 

represents a bootstrap replication while the yellow diamond represents the mean ICER 

 

 

Figure SI5C: Scatterplot of incremental total cost and incremental QALYs, each dot represents a 

bootstrap replication while the yellow diamond represents the mean ICER 
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