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Abstract

Objective: To investigate the association between food insecurity (FI) and diet quality in

private sector service workers.

Design: Data were collected via electronic questionnaires (2019) and the national register
data (2018-2019). FI was measured using Household Food Insecurity Access Scale (HFIAS),
and diet quality using a food frequency questionnaire and a modified Healthy Food Intake
Index (mHFII). The associations between HFIAS and mHFII were studied using ANOVA

and ordinal regression analysis.

Setting: Cross-sectional survey and register data for all municipalities in Finland in 2018 -
20109.

Participants: Individuals (n=6435) belonging to the Finnish Service Union United (PAM).
The members are predominantly women and work mainly in retail trade, tourism, restaurant

and leisure services, property maintenance, and security services.

Results: Overall diet quality, measured by mHFII, was significantly lower in those
experiencing severe FI than in those who were food secure (8.0 vs. 9.1). Additionally, those
with severe FI were less likely to have higher (more optimal) scores in sugar-sweetened
beverages (OR: 0.67), fibre-rich grains (OR: 0.79), vegetables (OR: 0.54), fruits and berries
(OR: 0.61), vegetable oil (OR: 0.80), fish (OR: 0.65), milk (OR: 0.89), and nuts and seeds
(OR: 0.66) than food-secure participants. Severe FI was associated with higher odds for less
frequent consumption of red and processed meat (OR: 1.15, higher score represents less

frequent consumption).

Conclusions: Severe FI was linked to both lower overall diet quality and suboptimal
consumption of several food groups. Individuals experiencing severe FI may be predisposed

to accumulating dietary risk factors for chronic diseases.
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Introduction

According to the World Food Summit (1996) definition, “food security exists when all
people, at all times, have physical and economic access to sufficient, safe, and nutritious food
that meets their dietary needs and food preferences for an active and healthy life”. Food
insecurity is defined as lack of availability or access to food or lack in capacity to utilize food
to provide an adequate diet. Food insecurity has been linked to adverse health outcomes, such
as cardiometabolic conditions ) and diabetes @, as well as higher mortality than in food-

secure populations ©.

Food insecurity has been commonly researched by the Organisation for Economic Co-
operation and Development (OECD) in low- to middle-income countries, and food insecurity
data in the USA have been published by the U.S. Department of Agriculture (USDA) since
1995, but only within the past decade has more attention been drawn to rising food insecurity
in Europe “~. Limited data are available in Finland. According to the Food and Agriculture
Organization of the United Nations’ (FAO) report, the prevalence of severe food insecurity in
Finland was 2%, while in 2017 the prevalence of moderate or severe food insecurity was
8.3% ®. A Finnish study from 2001 of a nationally representative sample of 25-64-year-olds
®) noted that 9% reported fears of running out of food due to economic problems, 11% had
experiences of running out of money to buy food, and 3% had had too little food due to lack
of money. In a previous study on a group of private sector service workers belonging to the
Finnish Service Union United (PAM) 36% of participants were severely food insecure and
29% were mildly or moderately food insecure “%. Furthermore, participants reported worse
self-perceived health than the population average @ In Finland, the union membership rate

of the private service sector was 48% in 2017 2.

The negative associations between food insecurity and health have been hypothesized to not
only be direct but also mediated by an unhealthy diet *®, as it is an established risk factor for
many chronic diseases “). Several studies in Western societies have linked food insecurity to
overall lower diet quality and particularly lower consumption of fruits and vegetables 315
1) Up to the last decade, most studies had been conducted in the USA 38 but reports from
Europe have emerged in recent years >'¢19%) Tg date, only one study has been carried out
in the Nordic countries ®®. In this Danish study, Lund et al. found that after adjustment for
sociodemographic factors, adults from low or very low food-secure households had a higher

probability of having an unhealthy diet, as measured by the Danish Dietary Quality Score
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(DQS), and food insecurity was associated with lower intakes of fruits, vegetables, and fish.
It is important to investigate these associations in Nordic welfare countries since dietary
patterns, social safety nets, food availability, and price policies, among others, differ from the

USA and other European countries.

In high-income countries, diet quality tends to follow a socioeconomic gradient where higher
quality diets are associated with higher socioeconomic status ®Y. According to a Finnish
report, one of the socioeconomic factors linked to low diet quality was occupational class;
blue-collar workers had on average lower quality diets than white-collar workers ¢?. Thus, it
is important to identify the most vulnerable groups for whom the dietary risk factors could
accumulate. Evidence shows that people in lower socioeconomic groups, including lower
occupational class, are at higher risk of both lower diet quality and higher food insecurity
(15212329 It remains unclear whether food insecurity exacerbates the poor diet quality
observed in lower socioeconomic groups such as Finnish private sector workers in low-salary

positions.

The aim of this study was to investigate the association between food insecurity and diet
quality in private sector service workers who were members of PAM and to analyse
differences in consumption of selected food groups across the different levels of food

insecurity.
Methods
Study design and participants

Data were collected via two online surveys in collaboration with Service Union United PAM,
the trade union for private sector service workers. Most PAM members work in retail trade,
tourism, restaurant and leisure services, property maintenance services (including cleaning),

or security services. PAM has 190 000 members, 71% of whom are women ©®.

In April-May 2019, the PAMEL study survey was sent to all Finnish-speaking employed,
unemployed, and retired PAM members who had provided their email address in the PAM
member register, excluding student members (n=111 850). The number of individuals
receiving or reading the email is unknown. The study survey included questions on food
consumption frequency, food insecurity, and sociodemographic characteristics. Data on

employment industry were obtained from the annual PAM survey sent in May—June 2019.
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Participants were asked for permission to link their survey answers to national register data
provided by Statistics Finland for the years 2018-2019. Data obtained from Statistics Finland
for 2019 included sex, year of birth, municipality type, and individual income for 2018. Of
the 6435 participants who answered the PAMEL study survey, national register data were
available for 6431 members in 2018 and for 6421 members in 2019.

Measures

Food insecurity was measured with a slightly modified Household Food Insecurity Access
Scale (HFIAS), originally developed by Coates et al. ¢”. Although other food insecurity
questionnaires are available (e.g. Food Insecurity Experience Scale by the Food and
Agriculture Organization of the United Nations) ©“®, we chose to use the modified HFIAS
because it was previously validated in the same study population “%. The tool was translated
into Finnish and modified to inquire about an individual’s food insecurity experience rather

than the entire household’s, as described in Walsh et al. 2.

The HFIAS questionnaire includes nine questions on how often participants have experienced
issues related to worry about having enough food or having to limit the food quality or
quantity for financial reasons during the past 30 days. Based on their responses, participants
were categorized as food secure or mildly, moderately, or severely food insecure ", In the
previous study among the same sample of service workers, the HFIAS tool demonstrated

acceptable construct and criterion validity @2,

Food consumption was measured with a food frequency questionnaire (FFQ) inquiring
about the frequency of consumption of different food items over the last month. The FFQ was
designed to measure the whole diet of participants and was based on an FFQ that has
previously shown acceptable validity when ranking food group consumption compared with
food records in Finnish children ®. The FFQ was modified for adults: Some food items were
combined into broader food groups (cheese instead of low-fat and high-fat cheese, yoghurt
instead of natural and flavoured yoghurt, breakfast cereals instead of sugar-sweetened
breakfast cereals and whole-grain breakfast cereals, sweet pastry instead of biscuits and
cakes), and some food items were added (oils, margarines, oil-based salad dressings, coffee,

tea, bottled water, wine, beer, cider, alcohol-free beer and cider, and spirits), and finally,
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dried fruits and berries, and flavoured nuts were removed. Because of these changes, the
number of food items in the final modified FFQ was 52 food items (instead of 47 in the
original). The FFQ was modified to concern the previous month instead of the previous week
as in the original FFQ, with the seven response options ranging accordingly from “not at all”
to “more than once a day”. The frequency options were converted to weekly values as
follows (converted values in parentheses): not at all (O times per week), less than once a
month (0.12 times per week), 1-3 days per month (0.47 times per week), 1-2 days per week
(1.5 times per week), 3-5 days per week (4 times per week), daily or almost daily (6 times per
week), and more than once a day (8 times per week). Portion sizes were not included in the

form.

Diet quality was measured with a modified version of the Healthy Food Intake Index (HFII),
developed and validated by Meinila et al. ®®. The HFIl components reflect the food-based
dietary guidelines of the Nordic Nutrition Recommendations V. In a validation study, higher
HFII scores reflected nutrient intake closer to the recommendations, and scores were higher
in those who had higher educational attainment, were more physically active, had lower body
mass index (BMI), or were non-smokers %, Detailed FFQ data allowed us to incorporate
processed and red meat as well as nuts and seeds in the original HFII to create a modified
HFII (mHFII). Certain cut-off points had to be altered since our FFQ response options

differed from the original.

A detailed description of the foods included in the different food groups of the index and the
frequency cut-off points can be found in Table 1. In brief, items fast food and low-fat cheese
were removed as those were not included in the FFQ, and red and processed meat and nuts
and seeds were added because the Finnish and Nordic nutrition recommendations include a
recommendation for both food groups ©**2). The modified index comprised of 11 food groups
for which points between 0 and 2 or between 0 and 1 were awarded based on the frequency of
consumption and weighting. Maximum score was higher (2 points vs. 1 point) for food
groups considered to have relatively more importance in the Finnish diet. The total index
score ranged from 0O to 18, with a higher score indicating more optimal consumption.

Statistical analyses

Normality of the variables was assessed through visual inspection separately in each HFII

and food insecurity category. The association between food insecurity levels and modified
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mHFIl score was first tested with one-way ANOVA, followed by estimation of pairwise
differences to the reference level (food secure). Associations between sociodemographic

variables and food insecurity were described in Walsh et al. .

Multi-way ANOVA was then used to refine the estimates after adjustment for confounding
variables. The confounding variables were identified using a combination of hypothesis-
driven and data-driven methods. First, potential confounders were identified from previous

studies (3%

). These comprised age, sex, highest education, marital status, household size,
number of children in the household, housing type (e.g. owner-occupied housing, rented
municipal housing), municipality type (urban, semi-rural, rural), employment status, and

income.

Second, key confounders were defined as those significantly associated with both food
insecurity and mHFII score, influencing the estimates of food insecurity levels, and doing so
persistently and with little correlation with the other key confounders. Following these
criteria, key confounders in the multi-way ANOVA model were age, sex, and highest
education. The associations of these variables and the mean of the mHFII scores were tested
with one-way ANOVA.

Furthermore, the associations of food insecurity and individual food group scores were
examined with ordinal regression analysis using a proportional odds model. Because our
analyses revealed that mHFIl scores differed significantly only between those who
experienced severe food insecurity and those who were food secure, we compared only these
two groups. Analyses were conducted for each of the 11 food groups, where the outcome
variable was the food group score (either 2 or 3 score categories), and the explanatory
variable was food insecurity level (severe food insecurity/food secure). The ordinal

regression models were adjusted for the key confounders.

Missing data were excluded from the analyses. The level of statistical significance used was
set at 0.05. To control multiplicity, pairwise comparisons were Bonferroni-corrected. All
statistical analyses were performed using the SPSS statistical software package, version 27
(SPSS Inc., Chicago, IL, USA).
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Results
Participants

Sample characteristics and the associations of sociodemographic variables with mHFII score
are presented in Table 2. Most of the participants were women (80%), and the largest age
groups were 30-44-year-olds (34%) and 45-59-year-olds (37%). Most (72%) of the
participants reported their highest education as upper secondary school or vocational

education.

Mean mHFII was consistently higher in older age groups; the oldest age group had the
highest mHFII score, with a score 1.9 points higher than the youngest age group. Females had
a 0.4-point higher score than males. Participants with postgraduate level education had the
highest score, with a 0.8-point difference to the group with the lowest score, which was the
participants with upper secondary or vocational education. There were no differences in HFII
between different job industry sectors (retail, hospitality, property maintenance, and other;

data not shown).
Diet quality and food insecurity

In the unadjusted model, diet quality, as measured by mean mHFII scores, was significantly
lower in all three levels of food insecurity than in the food-secure level, and this difference
was the most prominent among those with severe food insecurity (Table 3). The severe food
insecurity level had a 1.1 (95% CI: —1.3, —0.95) point lower mean mHFII score than the
food-secure level. Differences for mild and moderate food insecurity levels were

approximately one-third of this difference.

After adjusting for age, sex, and education level, differences in diet quality remained
significant only between severe food insecurity and food-secure levels. The mHFII score was
on average 0.8 points (95% CI: —1.0, —0.6) lower in the severely food-insecure group than in

the food-secure group.
Food groups and food insecurity

Compared with food-secure participants, those with severe food insecurity had nearly two-
fold lower odds for high vegetable score (Figure 1 and Supplemental Table 1). The odds were
lower also for scores in sugar-sweetened beverages (SSBs), fibre-rich grains, fruits and
berries, vegetable oil, fish, nuts and seeds, and milk, both before and after adjustment for

https://doi.org/10.1017/51368980024002386 Published online by Cambridge University Press


https://doi.org/10.1017/S1368980024002386

Accepted manuscript

sociodemographic factors. On the contrary, compared with food-secure participants, those
with severe food insecurity had 1.15-fold odds of having a higher (more optimal) score in red
and processed meat. The odds did not differ between the food security levels in the scores for

fat spreads and snacks.
Discussion

Our main finding was that severe food insecurity was associated with overall lower diet
quality than in those without food insecurity. More specifically, severe food insecurity was
linked to less frequent consumption of vegetables, fruits and berries, fibre-rich grains, fish,
vegetable oil, and nuts and seeds, and more frequent consumption of SSBs. Since lower
consumption of these food groups (apart from SSBs) are all linked to various adverse health

(14)

outcomes “, participants who experienced severe food insecurity may be predisposed to

cumulation of risk factors for chronic diseases over time.

Our findings are mainly in line with studies from other countries that suggest lower diet
quality in individuals who experience food insecurity in terms of both overall diet “***9 and
individual food groups ®***". Regarding consumption of individual food groups, Lund et
al. @ found similar results to ours among Danish adults (n=1877); food insecurity was
associated with lower intake of fruits, vegetables, and fish, which were also the food groups
in which we found the largest differences between severely food-insecure and food-secure
participants. This could be because of the preference for “cheap energy” as discussed later.

Interestingly, severe food insecurity was associated with less frequent consumption of red
and processed meat than in the food-secure group. As limiting the consumption of red and
processed meat is recommended ©Y, in this regard the diet of the food-insecure group could
be viewed as healthier. Alternatively, the finding could be an indication of low energy intake,
which we cannot rule out because we did not measure energy intake. The small number of
studies in high-income countries have not found an association between food insecurity and
energy intake ®2%3) \We also do not know whether red and processed meat were replaced
with less nutritious food items, in which case the infrequent intake would not indicate a
healthier diet. Consequently, it is difficult to draw conclusions about the healthiness of the
less frequent use of red and processed meat of the severely food-insecure participants.
Nevertheless, one reason for less frequent consumption of red and processed meat could be

the high price of some red meat products ®3*% although the variation in the prices of red meat
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products is large “?). Previous studies suggest that meat is also an established part of the low-
income houscholds’ diets “*?, and that its consumption has not been associated with income
(4042 However, the participants in those studies were not identified as food insecure, and
therefore may have still had more financial flexibility to make food choices based on
preference—something that may not be possible for individuals experiencing food insecurity.
A somewhat similar result to our high consumption of SSBs by food-insecure individuals is
that of a French study of a nationally representative population (n=2624) ™®. The researchers
found that consumption of soft drinks was high in both those with food insecurity and those
with the lowest income without food insecurity, compared with subjects with a higher
income. An American study on dental students (n=286) also found higher sugar intake from
SSBs among those experiencing food insecurity than among food-secure individuals 7.
Although the criteria for high consumption differed between the French and American studies

and our study, the direction of the association was similar.

It should be noted that to be categorized as severely food insecure in our study required
skipping meals several times and/or going a whole day without eating at least once during the
past month. Hence, it is logical that the consumption frequency is lower in many food
categories, as severely food-insecure participants, by definition, ate less frequently than food-
secure participants. It could, however, be speculated that people with severe food insecurity
prefer cheaper sources of energy, such as refined grains and sugary drinks, instead of the
foods they consumed less frequently, including fruits, vegetables, and fish. Earlier studies
have demonstrated that foods of lower nutritional value, and lower-quality diets in general,
cost less per calorie and tend to be favored by groups of lower socioeconomic status “®. In a
Belgian study, consumers who spent less money on food were more likely to fail to meet
healthy dietary guidelines “%. Food insecurity has also been linked to overweight and
obesity, and a previous study suggested that obesity was a mediator between food insecurity

and cardiometabolic diseases @,

The results of this study must be interpreted with certain limitations in mind. First, due to the
cross-sectional study design, conclusions on causality cannot be made. We do not know the
duration of food insecurity or possible changes in the diet, as the measures only consider the
past month. The main limitations of food consumption assessment were the self-reporting of
consumption frequency, with no measurement of portion sizes or energy intake. Those who

experience food insecurity tend to consume smaller portion sizes “®, but we did not consider
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this. In addition, we were unable to adjust the analysis for energy intake, which is a potential
confounder. However, in the validation study of the HFII, the correlation coefficients
between the HFII scores and nutrient intakes measured with food records did not change
substantially when adjusted for energy intake ©%. In addition, as is common in health
research, the participants, on average, had a higher socioeconomic status than typical private
sector service workers, suggesting that the results may not be generalizable to all private

sector service workers.

One notable strength of the study was that the HFIAS tool for measuring food insecurity is
validated in this population ™. The measures for food intake and diet quality were not
validated in this population, but the original FFQ has previously been validated in Finnish
children ®®, and the original HFII in pregnant Finnish women ©%. Our HFII modifications
included the important food group of red and processed meat, as well as nuts and seeds,
thereby improving the HFII to better reflect current dietary recommendations. Also, the FFQ
allowed us to examine food intake over a longer time period than, for example, food diaries

or 24h recalls, which only consider short periods.

Another strength is that we were able to investigate a typically hard-to-reach population —
low-paid private sector service workers — who are usually underrepresented in studies. The
representativeness of the current sample of the low-salary private sector worker population is

described in more detail in Walsh et al. @©

, but it can be concluded that despite some
limitations we were able to capture Finnish-speaking private service sector union non-student
members reasonably well. However, because we studied only members of PAM, our research
has not reached part of the individuals in most vulnerable groups who are less frequently
members of trade unions, namely, young people, men, unemployed, and those in part-time or
fixed-term contracts 2. In addition, because the questionnaires were not translated to other
languages, the study population may have consisted of lesser diversity due to high likelihood
of missing non-Finnish speaking members. According to PAM’s own data, 6.2% of its
members have foreign background ®®. Immigrant background has been identified as a risk
factor for food insecurity “, and ethnicity has been found to moderate the association

(18)

between food insecurity and diet quality “™. Therefore, more inclusive data collection

methods should be considered in the future.

Low intake of healthy foods, such as fruits, vegetables and fish, is more common in

socioeconomically disadvantaged groups ©. Our findings suggest an even more concerning
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situation: clustering of suboptimal consumption across various food groups among those
experiencing severe food insecurity. Our findings highlight the urgency of implementing
effective actions to ensure equal access to a healthy diet. Potential actions include reforms in
food taxation and the availability of affordable, nutritious meals in workplace restaurants.
However, the primary focus should be on decreasing poverty among workers through
sufficient salaries, fair employment contracts, and robust social security to prevent food

insecurity 9.

Food insecurity is a relevant issue also due to elevated food costs. The cost of food in Finland
increased by 16% in March 2023 from March 2022 7. It is reasonable to assume that rising
costs will further drive people towards food insecurity and worsen the situation for those
already affected, as could be the case for 65% of the PAM members in the present sample.
Our results suggest that private sector service workers are at increased risk of non-
communicable diseases not only because of more prevalent food insecurity, but also because
of lower diet quality . In addition, food insecurity and poor diet quality are associated with

n “5)  More research is

worse work ability and more frequent health care utilizatio
warranted on the long-term implications and interconnections between food insecurity, diet

quality, health, and the societal impacts these may have.
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Table 1. Description of modified Healthy Food Intake Index (mHFII).

Reasoning Food Foods included from theScore Intake frequency
for  highergroup food frequency
score questionnaire
Better Fat spread Butter, margarine 2 Margarine (> 60% fat) > 1-3
quality x/month (and others less than that)
1 Margarine (< 60% fat) > 1-3 x /
month OR more than one spread > 1-
3 x/month
0 Butter > 1-3 x/month (and others
less than that)
Milk All milks, sour milk, plant2 Low-fat milk and sour milk > 1-3
milk x/month (and others less than that)
1 A mixture of low and full-fat milk
and/or plant-based milk > 1-3
x/month
0 Full-fat milk > 1-3 x/month or no
milk (=all milk intake < 1-3
x/month)
Less frequentSnacks Sweets, chocolate, sweet2 < 3 x/week
consumption astries, crisps, popcorn,
P P PS: POp 1 3-6 x/week
salted nuts, ice cream
0 > 6 x/week
Sugar- Sugar-sweetened softl < 1-3 x/month
tened drink, jui
sweetened drink, juice 5 S 13 month

beverages

Processed Red meat, cold cuts,2
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and redsausages, frankfurters 1 4-5 x/week
meat
0 > 5 x/week
More Fibre-rich Dark rice and pasta, rye2 > 12 x/week
f t [ bread, crispy bread, whit
requen grains read, crispy bread, w |e1 611 x/week
consumption wholegrain bread,
Vegetable Vegetable oil in foodl > 1-2 x/week
| : L
oi preparation, oil-based 0 <12 xiweek
salad dressing
Vegetables Fresh, cooked, and2 > 12 x/week
canned egetables,
ved 1 6-12 x/week
legumes, pulses
0 < 6 x/week
Fruits andFresh, canned, and frozenl > 6 x/week
berries fruits, fresh and frozen
I o 2 0 <6 x/week
berries
Fish Fish foods and products 2 >1 x/week
0 <1 x/week

Nuts andNon-salted nuts, almonds,1

seeds seeds

> 3-5 x x/week

0

< 3-5 x/week

Total

18
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Table 2. Sample characteristics and associations of sociodemographic variables with the
mean of the modified Healthy Food Intake Index (mHFII) scores, in Finnish private sector
service workers (n=6435) in 2019.

N % mHFII, sb p
mean
Total sample 6435 100 8.6 2.9
Age, years <0.00
1
17-29 087 15 8.0 2.8
30-44 2214 34 8.1 2.8
45-59 2381 37 8.8 2.8
60+ 839 13 9.9 2.8
Missing data 14 0.2 9.2 1.7
Sex <0.00
1
Female 5120 80 8.7 2.9
Male 1301 20 8.3 2.8
Missing data 14 0.2 9.2 1.7
Highest education <0.00
1
Obligatory education or less 708 11 8.7 2.9
Upper secondary school or 4655 72 8.5 2.8
vocational
Undergraduate 964 15 9.0 2.9
Postgraduate 104 1.6 9.3 2.6
Missing data 4 0.1 9.0 2.2

8 One-way ANOVA
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Table 3. Mean difference in diet quality measured by modified Healthy Food Intake Index
(mHFII) at different food insecurity levels, with food-secure participants as a reference

group, in Finnish private sector service workers (n=6435) in 2019.

Food n mHFII, Difference from
insecurity mean reference 95% ClI p
level (SD) category
Unadjusted
6435 <0.001
model

Food secure 2280 9.1(29 —0

Mildly  food
) 743 8729 —04 —0.6,—0.1
insecure
Moderately

) 1113 8.8(28) —0.3 —0.5,—0.1
food insecure
Severely food
) 2299 8.0(28) —l1.1 —1.3,—0.95
insecure

Adjusted b
6417 <0.001
model?

Food secure 2274 +0
Mildly  food
_ 742 —0.2 —0.5,—0.01
insecure
Moderately

_ 1111 —0.2 —0.4, +0.05
food insecure
Severely food

2290 —0.8 —1.0,—0.6

insecure

SD, standard deviation; Cl, confidence interval. * Adjusted for age, sex, and highest
education, ” data on age, sex, and/or highest education missing for 18 participants.
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Figure 1. Adjusted likelihood of severely food-insecure participants achieving higher food
group scores relative to food-secure participants (represented by a score of 1.0 on the scale)

in Finnish private sector service workers (n=4564-4579) in 20109.

https://doi.org/10.1017/51368980024002386 Published online by Cambridge University Press


https://doi.org/10.1017/S1368980024002386

