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Abstract

Background: Healthy Start is a food assistance programme in the United Kingdom (UK) which aims to provide a
nutritional safety-net and enable low-income families on welfare benefits to access a healthier diet through the provi-
sion of food vouchers. Healthy Start was launched in 2006 but remains under-evaluated. This study aims to determine
whether participation in the Healthy Start scheme is associated with differences in food expenditure in a nationally
representative sample of households in the UK.

Methods: Cross-sectional analyses of the Living Costs and Food Survey dataset (2010-2017). All households with

a child (0-3 years) or pregnant woman were included in the analysis (n =4869). Multivariable quantile regression
compared the expenditure and quantity of fruit and vegetables (FV), infant formula and total food purchases. Four
exposure groups were defined based on eligibility, participation and income (Healthy Start Participating, Eligible Non-
participating, Nearly Eligible low-income and Ineligible high-income households).

Results: Of 876 eligible households, 54% participated in Healthy Start. No statistically significant differences were
found in FV or total food purchases between participating and eligible non-participating households, but infant
formula purchases were lower in Healthy Start participating households. Ineligible higher-income households had
higher purchases of FV.

Conclusion: This study did not find evidence of an association between Healthy Start participation and FV expendi-
ture. Moreover, inequalities in FV purchasing persist in the UK. Higher participation and increased voucher value may
help to improve programme performance and counteract the harmful effects of poverty on diet.

Keywords: Healthy start vouchers, Nutrition assistance programmes, Public health nutrition, public health policy
evaluation

Background

Individuals in the UK from higher socioeconomic posi-

tions (SEP) are 80% more likely than those from lower
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leading risk factors for non-communicable disease mor-
bidity and mortality, inequalities in dietary intake con-
tribute to health inequalities in the UK [2]. The cost of a
healthy diet is proposed as a key factor among the com-
plex and multifaceted determinants of socioeconomic
inequality in diets [3—5]. Moreover in recent years, the
price of FV has increased disproportionately relative to
nutrient-poor, energy-dense foods [6, 7], serving to exac-
erbate the financial barrier to a healthy diet.

The UK’s Healthy Start scheme was introduced in
2006 by the Department of Health and Social Care, with
a stated aim of providing a nutritional safety net and
improving the access to a healthy diet for low-income
families [8, 9]. This UK-wide statutory scheme enti-
tles low-income families with a pregnant woman or
child aged 0-3years to receive vouchers which can be
redeemed for FV, cow’s milk and infant formula (see
Table S1 for details). The vouchers were worth £3.10/
week per pregnant woman and child aged 1-3years
and £6.20/week per child under 1 year. In England, the
voucher value had not changed since 2010, however in
April 2021 the value increased to £4.25/week [10]. There
are roughly 500,000 eligible beneficiaries in England,
but uptake has been declining from 73% in 2015 to 51%
in 2020 [11]. One reason for this is that access to the
scheme is not automatic, beneficiaries must apply. As the
promotion of Healthy Start is the responsibility of local
public health teams and health professionals, awareness
of the scheme varies between regions [12]. Moreover,
beneficiaries have stated barriers in the application pro-
cess, such as the need for a health professional to sign
the application [13, 14]. Consequently, uptake is strongly
determined by health professionals signposting partici-
pants in pre- and post-natal healthcare appointments
[15].

Qualitative evaluations have found that Healthy Start
vouchers were valued by recipients and helped reduce
the experience of food insecurity [13, 14, 16]. However,
the only two existing large-scale quantitative evaluations
of Healthy Start are in contradiction; reporting a null
effect on FV intake [17] and positive effect on FV pur-
chasing [18], respectively. These two previous evaluations
used eligibility, not participation, as the exposure vari-
able. Not all eligible households participate in Healthy
Start [12]. It is currently unknown which household char-
acteristics are associated with participation in Healthy
Start. Moreover, there is no evidence on whether par-
ticipation is associated with different spending within the
eligible population. It is important for policy makers to
understand if Healthy Start reaches its target population
and whether it is effective at improving the nutrition of
low-income families.
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This paper aims to determine whether Healthy Start
participation is associated with differences in purchas-
ing of FV, infant formula and total food purchases among
households who are Healthy Start participants, eligible
non-participants, nearly eligible non-participants and
ineligible non-participants.

Methods

Data source and study participants

The Living Costs and Food Survey (LCES) is an annual
cross-sectional survey of UK households which collects
detailed income, expenditure and sociodemographic data
[19]. The sample is a multi-stage stratified random sam-
ple with clustering, selected from a register of postcodes
in the UK [20]. Full details of survey methodology are
reported elsewhere [20]. Participating households were
surveyed at home by a trained interviewer and instructed
to complete a two-week expenditure diary collecting the
expenditure and quantity of purchases. LCFS measured
Healthy Start participation from 2010 onwards. Due
to low annual sample size of participating households,
a cross-sectional study design was used, pooling years
2010-2017.

Analytic sample

All households with a pregnant woman or child 0-3years
were included in the analytic sample, in congruence
with the Healthy Start eligibility criteria (see Table S1).
Healthy Start vouchers are dispensed at the household
level, so the household was used as the unit of analysis.
There was a total of 42,034 households surveyed across
years 2010-2017 in the LCFS. Households without a
child 0-3years or pregnant woman (n=37,147) and
households with missing data (n=25) were excluded,
leaving 4869 households in the study.

Exposure groups

Data on income and welfare benefits were collected
through interview and confirmed through official docu-
mentation (e.g. payslips). Income was equivalised using
OECD scales to account for the effect of household size
and composition on expenditure [20]. All the households
in the study sample had a household member who would
qualify for Healthy Start by their age or pregnancy sta-
tus, thus income-level was used to stratify the exposure
groups.

Households were categorised as eligible for Healthy
Start if they received a qualifying income-related welfare
benefit (see Table S1). This group was further divided by
participation in the Healthy Start scheme. The remaining
households did not receive a qualifying benefit, therefore
were ineligible for Healthy Start. Ineligible households
were also divided into two groups, low- and high-income
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households. Households were defined as low-income if
they had an income less than 60% of the median dispos-
able income that year, after adjustment for inflation [21].
The low-income group represented households who just
missed out on welfare schemes but were still at a high
risk of experiencing food insecurity. The high-income
group was included to explore and quantify differences
in household expenditure across the socioeconomic
gradient.
In summary, the four exposure groups derived were:

1. Healthy Start Eligible Participants; households who
received an income-related welfare benefit and
reported receiving Healthy Start vouchers.

2. Healthy Start Eligible Non-participants; households
who received an income-related welfare benefit but
did not report receiving Healthy Start vouchers.

3. Nearly Eligible Non-participants; households defined
as low-income but did not receive benefits.

4. Ineligible Non-participants; households who were
neither low-income nor received benefits.

Outcome variables
Expenditure and quantity of all purchases were recorded
in a two-week expenditure diary, confirmed by receipts.
Analysis using quantity variables as outcomes were
restricted to years 2010—2015 as later data on quantity of
purchases have not yet been released. Both the expendi-
ture and quantity of food purchases were used as out-
comes to explore whether households chose different
priced products within the same category. For example,
low-income households are more likely to be price sensi-
tive [22], and therefore may choose FV which are lower
in cost, but not volume. This is important as only differ-
ences in the quantity of food purchased have important
implications for health. It would be interesting to explore
the types of FV spending, but the analysis lacked statisti-
cal power to differentiate spending at such low levels.
The following variables were used as outcome variables,
all averaged across 1 week per household: (i) FV expendi-
ture (£/week); (ii) Healthy Start qualifying foods (fresh or
frozen FV, cow’s milk and infant formula) expenditure (£/
week); (iii) infant formula expenditure (£/week); (iv) total
food expenditure (£/week); (v) FV quantity (kg/week) and
(vi) Healthy Start foods quantity (kg/week). The outcome
variables are guided by.

Covariates

Covariates included survey year, survey quarter, house-
hold size, number of children in the household, age of
household reference person (HRP)(years), ethnicity of
HRP (White or Ethnic Minority), National Statistics
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Socioeconomic Classification (NS-SEC) social class
(higher professional occupations, intermediate occupa-
tions, routine and manual occupations and unemployed
or students), age HRP completed full-time education
(<16years; 16—18years and > 18 years) and region (North,
Midlands, East, London, South, Wales, Scotland and
Northern Ireland).

Statistical analysis

To account for inflation, income and expenditure vari-
ables were adjusted using category specific Consumer
Price Indices, using 2017 as the base year [23]. Indicators
for survey year and quarter were included to control for
macroeconomic differences across time. Survey weights,
generated by LCFES, were used in all analyses to account
for non-response bias and to produce results representa-
tive to the population [20]. Analyses using infant formula
as an outcome were performed on a subsample of house-
holds with a child less than one-year old (n=1260), as
the vouchers may only be redeemed for infant formula
for this age-range.

Differences in characteristics across groups were com-
pared using x* for categorical variables, student t-test and
analysis of variance for normally distributed variables,
and Mann-Whitney and Kruskal-Wallis test for skewed
continuous variables, as appropriate (See Table 1 for
details).

Multivariable quantile regression was used to assess
differences in each outcome between the four exposure
groups, using Healthy Start Eligible Non-participants
as the reference group. Since outcomes were positively
skewed, quantile regression estimates the median (or
other percentile) of outcome distribution instead of
the mean and is therefore less sensitive to the influence
of outliers [24]. Quantile regression also allows for the
effects of the covariates to differ at different points of the
outcome distribution. Results are presented for the 25th,
50th and 75th percentiles of the outcome variable.

Ordinary least squares (OLS) regression was also per-
formed and presented alongside results of the quantile
regression as a comparison between the two methods
and check for robustness. Wald tests were performed to
test for equality between Nearly Eligible and Ineligible
coefficients at the 25th, 50th and 75th percentile. Multi-
collinearity was tested by calculating variation inflation
factors (VIF), all values were below 10 (max VIF=1.51)
indicating no evidence for multicollinearity.

Covariates were added into the regression models in a
stepwise manner. Model 1 adjusted for survey year and
survey quarter. Model 2 additionally included household
size, number of children and age of HRP. Model 3 addi-
tionally included ethnicity of HRP, NS-SEC social class,
age HRP completed full-time education and region.
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For sensitivity analyses, the same descriptive analyses
and quantile regressions on expenditure outcomes were
performed after excluding participants without quantity
of food purchases data (2015-2017).

Stata V.15 (StataCorp) was used to perform all descrip-
tive and inference tests, using a 95% confidence level for
significance.

Results

Table 1 presents the characteristics of the analytic sam-
ple. A total of 876 households were eligible for Healthy
Start, of these, 54% (n=475) reported participating in
Healthy Start and 46% (n = 401) households were Eligible
Non-participants. Healthy Start Participants and Eligible
Non-participants had similar mean income level, ethnic-
ity and education, but participants were more likely to
be in a lower social class and have young children but
were less likely to have a pregnant woman than Eligible
Non-participants. Households which were ineligible for
Healthy Start were found to be older and have a higher
occupation, education and income levels than eligible
households.

Results of the median quantile regression of FV,
Healthy Start foods, infant formula and total food
expenditure across the four exposure groups are dis-
played in Table 2. In the minimally adjusted model,
a significant lower purchase of FV and HS foods was
observed in Healthy Start Participants compared to Eli-
gible Non-participants. However, differences did not
persist. In the fully adjusted models, there was no statisti-
cally significant difference between Healthy Start Partici-
pants and Eligible Non-participants in FV, Healthy Start
food or total food expenditure. Infant formula purchases
were significantly lower in Healthy Start Participants
(—1.82 £/week; 95% CI -3.12, — 0.51). These results were
consistent when quantity variables were analysed (Table
S2). Cow’s milk was tested as an outcome but there was
no difference in expenditure across all groups (Table 2).
Nearly Eligible and Ineligible households, however, were
observed with higher FV and Healthy Start food expend-
iture than Eligible Non-participants. For total food
expenditure, only Ineligible households had significantly
higher spending compared to Eligible Non-participants
(7.30£/week; 95% CI 3.06, 11.53).

We additionally assessed the differences in outcome
at the 25th and 75th percentile using quantile regres-
sion across the four exposure groups. This is important
as the difference in spending between Healthy Start Eli-
gible, Nearly Eligible and Ineligible households differed
across the expenditure distribution. For example, the
non-significant differences in FV expenditure between
Healthy Start Participants and Eligible Non-participants
were observed consistently at the 25th, 50th and 75th
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percentile (Fig. 1.A). However, differences in FV expendi-
ture of Nearly Eligible and Ineligible compared to Healthy
Start Eligible Non-participants increased between the
25th and 75th percentile of FV expenditure (Fig. 1.A).
This implies that the more ineligible households spent
on FV, the greater the magnitude of difference compared
to Healthy Start Eligible Non-participating households.
Importantly, a similar pattern was not seen for FV quan-
tity. The coefficients were of consistent magnitude across
all percentiles assessed (Fig. 1.B). This indicates that the
higher levels of expenditure observed did not correspond
to a higher quantity of FV purchased.

Sensitivity analyses demonstrated that results were robust
when using a complete case analysis (Table S2 and S3).

Discussion

Using nationally representative data, the present analysis
did not find evidence of an association between Healthy
Start participation and the purchase of FV, Healthy Start
foods or total foods. An inequality in purchases was
observed as FV expenditure was higher in both Nearly
Eligible and Ineligible households, compared to Healthy
Start Participants or Eligible Non-participants. Total food
expenditure was higher only in Ineligible households.

No previous evaluation of the scheme has compared
the impact of the Healthy Start programme within an eli-
gible population. Griffith et al. [18] used a difference-in-
differences analysis of household purchase data 2 years
before and after programme implementation, reporting
a £2.43/month (£0.61/week) increase in FV spending in
Healthy Start eligible households compared to ineligi-
ble low-income households with a child aged 4—8years.
Scantlebury et al. [17] compared FV intake among adults
and children aged 5years or over from Healthy Start eli-
gible and ineligible households in England, but reported
no association between Healthy Start eligibility and indi-
vidual FV intake following programme introduction. The
present finding adds to the current evidence base, indi-
cating that it is unlikely that Healthy Start vouchers had
a discernible impact on the dietary behaviours of its tar-
get population, for the study period. In lieu of an experi-
mental design, our study has used the most appropriate
control group, eligible non-participants, to evaluate the
effect of the voucher.

By contrast, a similar food assistance programme in
the United States has demonstrated greater success. The
Special Supplemental Nutrition Program for Women,
Infants and Children (WIC) serves low-income fami-
lies with pregnant women or children aged 0-5years at
risk of nutritional deficiencies. However, alongside dis-
tributing cash-value vouchers for FV, WIC additionally
provides healthy food packages (i.e. low-fat milk, whole-
meal bread, and legumes, see details in Table S1). Despite
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Table 2 Median regression of HS participation on food expenditure in LCFS (years 2010-2017, n =4870)
Model 1 Model 2 Model 3
Coef. (95% CI) Coef. (95% Cl) Coef. (95% ClI)

FV expenditure (£/week)

HS Participants —0.89* (—1.67,-0.10) —0.25 (—0.80,0.29) 037 (—=037,1.11)

HS Non-participants - - - - - -

Nearly Eligible 1.56** (049,2.63) 1.40%* (0.49,2.31) 1.14* (0.18,2.09)

Ineligible 4.56%** (3.88,5.23) 3.55%** (291,4.18) 2.22%%% (1.57,2.86)
HS food expenditure (£/week)

HS Participants —1.14* (—2.27,-0.00) —0.64 (—1.48,0.20) —0.07 (—0.85,0.71)

HS Non-participants - - - - - -

Nearly Eligible 2.05%* (0.81,3.29) 1.96*** (0.84,3.09) 1.60%** (0.79,247)

Ineligible 5.11%%* (4.26,5.97) 3.69%** (2.86,4.51) 2.56%** (1.77,3.35)
Infant formula expenditure (£/week) ?

HS Participants —3.07%*%* (—4.80,-1.35) —2.73*%* (—4.51,-0.94) —1.82*%* (—3.12-051)

HS Non-participants - - - - - -

Nearly Eligible —0.53 (—1.76,0.70) —0.61 (—1.95,0.73) —0.54 (—1.91,083)

Ineligible —044 (—1.49,061) —035 (—1.52,0.82) —0.83 (—2.04,0.38)
Total food expenditure (£/week)

HS Participants —0.31 (—5.99,5.37) —4.11 (—9.46,1.25) —1.39 (—5.72,2.95)

HS Non-participants - - - - - -

Nearly Eligible 452 (—0.02,9.06) 161 (—3.97,7.19) 265 (—2.19,7.48)

Ineligible 21.85%*%* (17.58,26.13) 13.43%** (8.69,18.18) 7.30%%* (3.06,11.53)
Cow’s milk expenditure (£/week)

HS Participants —0.24 (—0.53,0.04) —0.25 (—0.53,0.02) —0.17 (—0.43,0.09)

HS Non-participants - - - - - -

Nearly Eligible —0.2 (—0.49,0.08) —0.15 (—0.35,0.06) —0.21 (—0.46,0.03)

Ineligible 0.14 (=0.11,0.39) —0.02 (—0.22,0.18) —0.18 (—0.41,0.05)

LCFS Living Costs and Food Survey, Cl Confidence interval, FV Fruit and Vegetables, HS Healthy Start, HRP Household Reference Person
Boldface indicates statistical significance *P <0.05 **P < 0.01 ***P < 0.001

Model 1 - Adjusted for year 4+ quarter

Model 2 - Adjusted for Model 1, household size, number of children < 1year, 0-3 years + age of HRP

Model 3 - Adjusted for Model 2, region, ethnicity, social class and education of HRP

@ Sample of households with children < 1years (n = 1260)

some inconsistencies [25, 26], evaluations of WIC report  unlikely that the voucher provided enough purchasing

improved dietary intake [27-29] and infant health out-
comes [30] in WIC participants compared to eligible
non-participants. WIC participants are given access to
a larger amount and wider variety of food than Healthy
Start participants.

We did not find evidence of an association between
Healthy Start participation and FV purchases. Eco-
nomic theory suggests that a voucher will only increase
the spending for households which previously spent less
than the voucher value on target foods [18, 31]. Other-
wise, the voucher will act as financial assistance, permit-
ting money in the budget to be spent elsewhere. As the
average spending on FV was above the voucher value for
Eligible Non-participants (£4.5/week [see Table 1]), it is

power to increase FV expenditure above usual levels in
low-income households. Moreover, Healthy Start par-
ticipants have reported using the vouchers as financial
assistance [13, 15]. In addition, the Healthy Start voucher
has not changed value since 2010. Price inflation over
this period may have exacerbated this issue and further
undermined the voucher value. Price indices show that
fruit and vegetable prices have increased by 46 and 31%
respectively between 2006 and 2017, while the value of
Healthy Start vouchers increased by 11% [23]. A situa-
tion which is estimated to worsen due to Brexit [32]. As
such, it is concerning that the voucher may have a fur-
ther diminished value in the future. In response to this
issue, the Scottish government raised the Healthy Start
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voucher value to £4.25 in August 2019, with the English
government announcing the same for April 2021 [10, 33].
Increasing the benefit may enable Healthy Start partici-
pants to make a more meaningful change to their diet.
Health professionals have expressed concern that the
inclusion of infant formula in the Healthy Start scheme
may discourage breastfeeding [34]. In this analysis,

Healthy Start Participants purchased a significantly lower
amount of infant formula compared to Eligible Non-
participants, which could neither be explained by differ-
ences in total food expenditure nor differing prevalence
of infants in the households. However, breastfeeding
rates were unobserved thus could not be controlled for in
this analysis. Findings from a Scottish longitudinal cohort



Parnham et al. BMC Public Health (2021) 21:2220

suggest infant feeding practices were not significantly dif-
ferent between Healthy Start recipients and other nearly
eligible mothers [35]. Together, these results could sug-
gest Healthy Start does not disincentivise breast-feeding,
however further investigation is needed to confirm this
hypothesis.

An inequality in FV purchases was apparent between
low-income and relatively higher-income households,
reinforcing previous literature that income is associ-
ated with FV purchasing behaviours [1, 3]. A higher
quantity of FV purchased in Nearly Eligible households
compared to Healthy Start Participants or Eligible
Non-participants indicates that the programme may
not mitigate even small income-inequalities. Future
success of the programme could be determined by its
ability to reduce the socioeconomic gradient in food
purchases.

This study was novel in its ability to characterise
Healthy Start Participants compared to Eligible Non-
participants. We found that households with pregnant
women were less likely to participate in the Healthy
Start scheme. This is supported by qualitative research
reporting poor awareness of the scheme amongst
pregnant women [36]. A reliance on health profession-
als to promote the scheme has meant eligible preg-
nant women frequently learnt of the programme after
birth. There have been no national-level campaigns
to improve awareness, with local efforts targeting the
eligible population. Improving universal awareness of
the scheme has been suggested as a way of increasing
uptake [14]. Moreover, the requirement for a health
professional’s signature was removed in April 2020 and
the scheme is being digitised throughout 2021, which
may help to improve future uptake of the scheme.

Strengths and limitations

The strengths of the present study are that it is the
first to use a nationally representative dataset for the
UK and observed participation in the Healthy Start
scheme. We were able to accurately define a range
of exposure groups due to the use of data contain-
ing detailed variables on household composition and
income. Our results were also robust to a range of
sensitivity analyses on the potential impacts of miss-
ing data.

The primary limitation is that the data were cross-
sectional, therefore change in participant’s purchas-
ing behaviours as a result of the vouchers could not
be determined. Additionally, pooling years limited the
ability to account for macroeconomic changes over
time, although we did adjust for inflation and include
year and quarter indicators in analyses to reduce poten-
tial biases. Additionally, as Healthy Start is targeted at
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very low-income households, the number of eligible
households in nationally representative data was low.
Resultantly, the analysis was underpowered to deter-
mine significance in small differences of FV expendi-
ture. Finally, although participation in the scheme was
self-reported, all reported incomes were confirmed
with documentation, minimizing any potential misclas-
sification bias.

Conclusion

In summary, our analysis did not provide evidence of
different FV, Healthy Start foods or total food expendi-
ture between Healthy Start participants and non-par-
ticipants. The observed socioeconomic gradient in food
spending reflects continuing inequalities in the UK.
Our findings implicate that improvements to Healthy
Start are needed for the programme to better serve
the target population. Recent amendments to Healthy
Start including simplifying the application (April 2020),
increasing voucher value (April 2021) and introduction
of an electronic card (2021) may provide the necessary
changes to improve programme uptake and effective-
ness. This study provides valuable shared lessons for
similar food-assistance programs worldwide; iterative
evaluations of food assistance programs are needed to
ensure they dynamically meet the needs of low-income
families.
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