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CHAPTER 7
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Chapter 7

The main objective of this thesis was to improve understanding of the prevalence
of food insecurity in the Netherlands and its consequences for dietary quality and
health. In this chapter, we first describe and discuss the main findings presented in
this thesis. Secondly, we discuss methodological considerations regarding the study
design and assessment of variables. Thirdly, the implications of our research, as
well as directions for future research, are discussed. Finally, an overall conclusion is
presented.

Main findings

While food insecurity has previously been shown to be associated with obesity, the
explanatory factors underlying this association are less clear. The study presented in
Chapter 2 therefore explored potential explanatory factors by conducting mediation
analyses, which involved describing the association between food insecurity and
obesity and potential mediation by sociodemographic and lifestyle factors. The
findings indicated that food insecurity was associated with obesity but not with
overweight, and that the food insecurity-obesity association was partially mediated
by living situation, dietary quality, and smoking status. Our finding that food insecurity
and obesity were associated among adults is consistent with previous literature;
a systematic review and meta-analysis by Moradi et al. (2019), and a review by Te
Vazquez et al. (2021), including the most recent studies on this topic, both indicate
that food insecurity increases the risk of obesity, especially among women (1, 2).
The mechanisms and pathways underlying this association are, however, not yet
fully understood (3). Chapter 2 advances our understanding of explanatory factors
underlying the complex association between food insecurity and obesity, and as such
contribute to filling one of the main research gaps in current literature on this topic:
understanding the mechanisms and pathways underlying the association between
food insecurity and obesity (3).

Improving health among disadvantaged groups and an ability to identify those most
at risk of poor health has great potential for improving population health. Population
health management is an emerging concept that aims to improve population health
and includes effective risk stratification: identification of populations that are most
at risk of poor health (4). Risk stratification and explaining poor health based on
traditional risk factors and social determinants of health (such as employment
status, educational level, and income) often yields disappointing results, indicating
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that less traditional social determinants of health, such as food insecurity, might be
worth considering for these purposes. In Chapter 3 we therefore explored the value
of assessing food insecurity and adding this to traditional social determinants of
health when explaining poor physical and mental health: food insecurity was indeed
a strong predictor of poor physical and mental health. Our results further indicated
that food insecurity was of added value beyond traditional socioeconomic risk
factors (i.e., age, educational level, income, living situation, employment, migration
background): explained variance improved by approximately one-half for physical
health and doubled for mental health. Although the association between food
insecurity and poor health is well established in literature (e.g., (2, 5, 6)), our study
nevertheless is among the first to investigate the added value of food insecurity
status in explaining poor health. This information can contribute to effective risk
stratification (by identifying populations at increased risk of poor health); to providing
targeted interventions to improve their health; and to decreasing health care costs
and utilization. Implementation requires information on food insecurity status to be
available (for example through routine screening for food insecurity status, which is
not current practice in the Netherlands) and the availability of effective interventions
to reduce food insecurity and improve health. The importance of addressing social
determinants of health when seeking to identify people at increased risk of poor
health, which requires screening for these determinants, is recognized in recent
literature (7-9). However, screening for social determinants such as food insecurity
does require consideration of the health benefits, health care costs, and acceptance
of screening by both the person being screened and the professional performing
the screening. Furthermore, despite a growing recognition of the importance of
interventions aimed at reducing food insecurity and improving health outcomes,
current literature provides little high-quality research on this topic (10). A recent
review indicates that health care-based food insecurity interventions (based on food-
related resources or assistance provided, and on providing food or food vouchers in
addition to resource referrals) may improve food security and health outcomes, but

more research is warranted (10).

Advancing our understanding of factors that influence eating behavior among
people at risk of experiencing food insecurity is essential when developing targeted
interventions to support this population. Chapter 4 presents narratives of people
at risk of experiencing food insecurity, using a qualitative approach to gain a better
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understanding of the needs and perceptions regarding healthy eating behavior
among this target group. The results of this study suggested that participants possess
adequate nutritional knowledge; nevertheless, participants reported various social,
environmental and financial barriers to healthy eating behavior, including poor mental
health, financial stress, high food prices, and an unfavorable food environment. This
chapter offers some initial suggestions for interventions that may help improve
eating behavior in this vulnerable population. These suggestions include lowering
the price of healthy foods and improving the food environment, as high prices of
healthy foods and an unfavorable food environment characterized by an abundance
of fast-food outlets were among the main perceived barriers for healthy eating
articulated by our participants. This is in line with a recent photovoice study by
Lindow et al. (2021) on how food insecurity affected parent’s eating behavior and
health. This study described how healthy foods seem out of reach due to relatively
high prices, whereas unhealthy foods are relatively cheap, heavily promoted and
food environments contain an abundance of unfavorable food outlets, all of which

represent barriers to healthy eating (11).

In Chapter 5, we further explored the influence of the food environment as a barrier
for healthy eating among people at risk of experiencing food insecurity. In this
study, we assessed the interplay between fast-food outlet exposure, household food
insecurity, and dietary quality in disadvantaged districts in the Netherlands. Fast-food
outlet exposure measures were calculated using Geographical Information Systems
(GIS). The results of the study presented in Chapter 5 indicated that experiencing
food insecurity was associated with lower dietary quality, and that this association
was moderated by fast-food outlet proximity: stratified results revealed that the
adverse effect of food insecurity on dietary quality was more pronounced for those
with the nearest fast-food outlet located closer to home. This is in line with previous
literature, showing substantial evidence for an association between experiencing food
insecurity and lower dietary quality (12). Contrary to these studies, a recent study by
Gupta and Freedman (2021) did not show a significant direct association between
food insecurity and dietary quality, however, their results indicated that among
people experiencing food insecurity, a greater perception of healthy food availability
was associated with a better dietary quality (13). These authors argue that people
experiencing food insecurity may be more constrained to the retail food choices
available within their neighborhood because of limited access to transportation (13).

The results of the study presented in Chapter 5 also showed that increasing fast-
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food outlet distance (i.e., increasing distance between the fast-food outlet and the
participants’ home) was associated with a slightly higher dietary quality (indicating
that maintaining a healthy diet may be easier when living further away from a fast-
food outlet), whereas no association was found between fast-food outlet density
and dietary quality. A recent study including over 8000 Dutch older adults also found
no evidence for an association between an unhealthy food environment with a
relatively high proportion of fast-food outlets and lower dietary quality (14). Overall,
the evidence for an association between the food environment and dietary quality
remains limited and shows inconsistent results (15). Our study contributes to the
growing body of literature focused on the influence of the neighborhood fast-food
environment on food insecurity and dietary quality. Taken together, this indicates
that improving dietary quality by promoting healthier food environments may be
especially important in areas with high percentages of food insecure households, as
people experiencing food insecurity are most affected by their food environment,
and because food insecurity and a high prevalence of fast-food outlets generally
cluster within neighborhoods (16, 17).

The role of financial barriers in explaining dietary quality is elaborated on in Chapter 6.
In this study, we aimed to assess whether extending the Theory of Planned Behavior
(TPB) - one of the most commonly used models for understanding health behaviors
such as dietary behavior — by adding barriers related to financial scarcity and food
insecurity better explains dietary quality. Our findings indicate that compared to the
traditional TPB and less extended TPB models, the most extended TPB (including
both financial scarcity and food insecurity) showed best model fit and best explained
variance in dietary quality, highlighting the importance of taking finance-related
barriers for healthy eating into account when seeking a better understanding of
individual dietary behaviors in populations with a lower socioeconomic position.
As the literature on psychosocial factors explaining differences in dietary intake is
still relatively sparse, our study represents a substantial contribution to addressing
this gap in current research (18). A recent study by Ranjit et al. (2021) showed that
levels of various behavioral and psychosocial mediators of dietary quality, such as
self-efficacy for healthy eating, were low among people experiencing food insecurity,
and that psychosocial factors (e.g., self-efficacy for healthy eating and for planning
healthy meals, stage of change of fruit and vegetable consumption) appeared most
effective in reducing inequalities in dietary quality (18). Although including other

psychosocial factors than used in our study (i.e., self-efficacy and stage of change),
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this study also stresses the importance of addressing psychosocial factors as well as
systemic factors linked to food security (e.g., costs, availability, and accessibility of
adequate food) when seeking to improve dietary quality in low-income populations
(18).

Methodological considerations and recommendations for
future research

Inthe following sections, methodological considerations and strengths and limitations
of the study designs and assessment methods applied in this thesis are discussed, as

well as opportunities for future research.

Study design

Most studies presented in this thesis used a cross-sectional, observational study
design. This study design was suited to the main aim of this thesis (which was to
improve understanding of the prevalence of food insecurity in the Netherlands and
its consequences for dietary quality and health) and was a pragmatic choice in view
of the time and budget available for our studies. Nonetheless, to put the results
of this thesis into perspective, this type of study design has several limitations that
should be addressed. First of all, using cross-sectional data precludes conclusions
on the temporal order of the associations and paths found in our studies, as the
determinants and outcomes are simultaneously assessed (19). This is especially
important for the mediation and path analyses presented in this thesis, as for these
types of analyses we clearly assumed a temporal order. For example, in Chapter
2 we assumed that food insecurity preceded mediating variables, which in turn
preceded obesity. We further assumed that TPB constructs, financial scarcity and
food insecurity preceded dietary quality in Chapter 6. For the studies presented in
Chapters 3 and 5, we assumed that the determinants preceded the outcomes of the
regression analyses, although this cannot be confirmed using a cross-sectional study
design. However, our aim was not to establish causal pathways, but rather to gain
a better understanding of how food insecurity, dietary quality, obesity, and other
factors may be associated, and which could be potential factors to take into account
when developing interventions. Nevertheless, a longitudinal study design assessing
outcomes of interest at a later timepoint than determinants would allow the
temporal order of pathways to be determined. Furthermore, a life course perspective
is preferred for future studies, as life course theory (which states that what happens
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at one moment in life influences what happens later in life) helps to explain the
long-lasting adverse effects of experienced food insecurity (20). Experience of food
insecurity is also closely linked to Adverse Childhood Experiences (ACEs) (a concept
that, amongst others, encompasses experiences of physical and emotional abuse,
neglect, and household instability, for example witnessing domestic violence or
experiencing parental separation), and accumulating ACEs in childhood are linked
to food insecurity later in life (21, 22). This highlights the importance of a life course

approach for future studies seeking to understand and alleviate food insecurity.

Other challenges of observational, cross-sectional research are precision (i.e., a
lack of random error or variation in the study estimates) and validity (i.e., a lack
of systematic error) (19). In observational studies, random variation arises from the
participant sample (as this is always limited to a selection of the possible sample
that could have been included) and assessment of variables, which can affect the
precision of the study estimates. Greater precision can be achieved by having
balanced groups (i.e., people with and without food insecurity), and including a
sufficiently large sample, as we have strived to do in our studies. As for validity, one
can differentiate between internal validity (i.e., the strength of the inferences from
the study: differences in outcome arise from differences in exposure rather than
from systematic errors) and external validity (i.e., generalizability of the results to
a more universal population) (19). In our studies, we attempted to limit systematic
errors and biases, and to include representative study populations. However, it
should be noted that for the studies presented in Chapters 2, 3, and 5, our sample
size was relatively small and mainly included women living in a disadvantaged urban
setting, even though we recruited participants at various locations and also offered
help with filling in the questionnaires (which were available in different languages),
both of which increased our reach within the target population. The study presented
in Chapter 6 managed to include a relatively large sample size, although it should
be noted that questionnaires were only available in the Dutch language and no
help could be offered with filling in the questionnaires due to the anonymous
online format. This approach excluded non-Dutch speaking and illiterate people,
which may explain the disproportionately high number of participants born in the
Netherlands in this study. Therefore, to demonstrate external validity of our results
and generalizability to the broader Dutch population, future studies should replicate
our findings in different populations, places, and time periods. Furthermore, it is

important that future studies approach the problem from a life course perspective
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and consider specific subgroups separately, as risk of experiencing food insecurity

varies between and within countries, regions, populations, and life stages.

Assessment of study variables

Assessment of food insecurity status

Food insecurity is an elusive and multidimensional concept, occurring when people
lack consistent physical, social, or economic access to adequate food due to limited
resources. Naturally, this makes food insecurity status difficult to define (as described
in Chapter 1) and even more difficult to measure (23). Various indicators, assessment
procedures and surveys are available and are used to estimate food insecurity.
National-level food insecurity estimates include the Global Hunger Index (GHI) and
Global Food Security Index (GFSI) (24). To assess experience-based food insecurity
(i.e., indicators that “directly measure food insecurity based on the food deprivation
process that food insecurity households experience”) as carried out in our studies, a
range of surveys are available including the United States Department of Agriculture
Food Security Survey Modules (USDA FSSM), Household Food Insecurity Access Scale,
Household Hunger Scale, Latin American and Caribbean Household Food Security

Scale, and Food Insecurity Experience Scale (24).

In our studies we used the USDA FSSMs, which are widely used and accepted and
have shown excellent predictive validity and good fit (24). For the majority of studies
presented in this thesis, we used the most comprehensive (18-item) USDA FSSM,
but in the study presented in Chapter 6, due to the already extensive questionnaires
developed for that study, we chose to use the 6-item module in order to limit
participant burden. Although the original USDA FSSM was only validated for use in the
United States, the module has been extensively adapted and subsequently validated
among various populations and settings in recent years (24). Although it has been
previously used in the Netherlands (25), it should be noted that the USDA FSSM has
not yet been validated specifically for the Dutch population. This indicates the need
for a future Dutch validation study to assess whether the (translated) USDA FSSM is
actually suitable for assessing food insecurity in the Dutch context and sufficiently
covers all dimensions of food insecurity that may occur in the Netherlands.

Regardless of which specific survey is used, and although tools to measure experience-
based food insecurity have been shown to provide a reliable and valid estimate of
food insecurity (26), several biases associated with these tools need to be addressed.
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Firstly, these tools are generally self-reported. As opposed to objective measures of
nutritional status (such as anthropometric measures) or stress (such as chronic stress
levels measured in hair cortisol), self-reported experience-based food insecurity tools
reflect a subjective experience/perception of inadequate access to food. Different
groups (for example, people of different gender, ethnic- or cultural background) may
perceive and report their food insecurity experience differently (26). Furthermore,
household food insecurity is often reported by one member of the household and
their responses may not reflect the views of other family members. Child food
insecurity status is often reported by a parent, while parents may not be reliable

reporters of their children’s intakes and experiences (27, 28).

Secondly, self-reported measures of food insecurity and other variables used in our
studies may have been affected by biases such as social desirability bias and recall
bias. For example, we used reference periods of up to 12 months for experienced food
insecurity, which may have been difficult to recall in general or recall may have been
affected by current food security status. It is important here to distinguish between
non-differential and differential misclassification: non-differential misclassification
occurs when the probability of individuals being misclassified is equal across all
groups in the study, whereas differential misclassification occurs when the probability
of individuals being misclassified varies between groups because the error depends
on other variables (29). With regard to measurement of food insecurity, differential
misclassification may have occurred if participants currently experiencing food
insecurity show differences in their recall and reporting of factors such as dietary
intake, financial scarcity, and psychosocial factors related to healthy eating (such as
attitudes, subjective norm, perceived behavioral control, and intention) compared
to food-secure people. This is not unlikely, as people currently struggling to gain
adequate access to food may be more focused on food and finance-related matters,
which may result in differences in reporting of these matters. As these differences
may theoretically lead to biased results, replication of the study using repeated
measures of food insecurity and related variables across various time points is
therefore needed.

Assessment of dietary quality

As most studies described in this thesis included dietary quality (as a determinant,
mediator, or outcome), itisimportant to address some methodological considerations
regarding the assessment of dietary intake and dietary quality. To assess dietary
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intake and compute dietary quality scores in our studies, we used short Food
Frequency Questionnaires (FFQ) that contained only a limited range of foods. The
FFQ did not allow detailed assessment of nutrient intakes and therefore our dietary
quality scores could not be validated by relating them to nutrient adequacy (30).
Based on previous literature describing a similar FFQ, we believe that these FFQs
adequately provided an approximate ranking of subjects according to their dietary
quality (31). An important consideration is that the FFQ was designed for - and
therefore most applicable to - Dutch eating patterns and to a lesser extent to non-
Dutch eating patterns. It should further be noted that we based our dietary quality
scores on Dutch dietary guidelines, which may also be less suitable for non-Dutch
ethnic groups. This could have biased our results, for example if particular foods that
are more often eaten by non-Dutch ethnic groups were not included in the FFQ and
therefore not considered in the dietary quality score. Depending on the healthiness
of these foods, this could have resulted in both higher or lower dietary quality scores
among various non-Dutch ethnic groups. Therefore, future studies should assess the
appropriateness and potential need for improvement of the FFQ for non-Dutch ethnic
groups. Furthermore, dietary intake was self-reported, and may therefore have been
affected by biases such as social desirability bias and recall bias as described above. It
would be valuable if future studies combine dietary intake as assessed using the FFQ
with objective measures of dietary quality and nutrient intake such as biomarkers for
vitamins and minerals obtained from urine or blood.

Assessment of the food environment

Several methodological considerations regarding food environment research have
already been discussed in Chapter 5. Following the methodological considerations
regarding the assessment of dietary intake described above, it should be noted here
that it would have been valuable to obtain information on actual fast-food purchase
and consumption behaviors from the participants, rather than just assess density

and proximity of fast-food outlets and an indication of overall dietary quality.

Lamb et al. (2020) indicate that longitudinal studies or quasi- or natural-
experimental designs (with appropriate comparison groups), including information
on neighborhood choice and preference and related individual characteristics, offer
the best potential to study how changes in the environment influence changes in
behavior (32). As described in a systematic umbrella literature review by Sawyer et

al. (2021), the food environment includes social, physical, economic, and political
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factors within the dimensions of food availability, affordability, accessibility and
acceptability (33), which are also essential elements of food security. They note that
despite observed associations between adverse food environments and poor diets,
unravelling the mechanisms underlying these associations in low-income groups
remains difficult. A novel, comprehensive and promising way to study the associations
between food environments, dietary intake, and poverty is from a systems dynamics
perspective (33). These authors applied causal loop diagramming (a specific method
within system dynamics research), resulting in an evidence-based mapping of the
complex adaptive system underlying the food environment influencing dietary intake
in low-income groups. This showed that an adverse food environment is shaped by
multiple, interconnected feedback loops - wherein food insecurity also plays an
important role - increasing accessibility, availability, affordability, and acceptability
of unhealthy foods, leading to poorer dietary intake in low-income groups (33).
The comprehensive and complex systems described in this study help to put our
findings into perspective and highlight the importance of taking broader systems into
account when seeking to identify leverage points on which interventions are more
likely to have sustainable impact in terms of accessibility, availability, affordability, or
acceptability of healthier food (33).

Implications and future directions

As outlined throughout this thesis, even in high-income countries such as the
Netherlands, food insecurity exists and negatively impacts dietary quality and health.
Food insecurity is further associated with increased healthcare utilization and costs,
even when socioeconomic factors are taken into account (34). These factors make
food insecurity an important issue for population health and highlight the pressing
need to properly address food insecurity and its consequences. The question is,
how should we address this problem? Should we screen for food insecurity in the
Netherlands? And once we have identified people at increased risk of food insecurity,
how can we help them to improve their dietary quality and health? These questions

will be addressed below.

Should we screen for food insecurity in the Netherlands?

A growing body of literature recognizes that addressing social determinants of
health is essential when seeking to improve population health and identify people
at increased risk of poor health (7, 8). Assessing and addressing social determinants
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of health will require screening for these determinants, and is increasingly being
recognized as a priority among interprofessional health care teams across various
settings and domains (9). Only when health care providers are aware of the existence
of social risk factors such as food insecurity, can they address these issues and
improve access to resources, if available (9).

However, despite the recognized importance, at present neither food insecurity
screening nor monitoring is routinely implemented in European countries,
including the Netherlands. Indirect indicators of food insecurity, such as poverty or
neighborhood-level disadvantage, are not suitable for accurately capturing perceived
food insecurity. Food insecurity should therefore be assessed directly at the person
or household level (9). Multiple tools are currently available for this purpose, ranging
from very short, one-item screening tools to more elaborate surveys (9).

In the Netherlands, monitoring could be carried out at the population level, for
example through inclusion in the CBS Health Survey (a yearly survey) or the GGD
Health Monitor (a 4-yearly survey), both of which focus on health- and lifestyle-
related topics among the Dutch population. This could provide insight into the
prevalence and fluctuations over time of food insecurity, as well as risk groups/risk
regions in the Netherlands and consequences for health, all of which could help
guide policy making.

Alternatively, screening could also focus on specific (high-risk) populations, for
example in nonclinical settings such as community centers (focusing on people living
in disadvantaged contexts). Screening could also take place in clinical settings, for
example at the general practice, as most Dutch citizens regularly visit their primary
care physician. In order to minimize additional time and costs for health care
providers and maintain acceptability of patients and providers, short screening tools
are, unsurprisingly, best suited to health care settings (7). Furthermore, screening for
food insecurity should not be done in isolation: screening results should be carefully
discussed and interpreted within the prior context of the patient (9). Screening could
also further reinforce stereotypes and stigmatization if only targeted subgroups are
included in the screening, but this can be avoided by engaging the entire practice
population (35, 36).

If screening for food insecurity is to be implemented in the Netherlands, it is

important to monitor acceptability and address potential barriers for both those
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screened and those doing the screening. For example, addressing this sensitive issue
could be uncomfortable for both those questioned and those asking the questions
(35). Efforts should also be made to minimize the reinforcement of stereotypes and
stigmatization due to screening, indicating that best practices when screening for
food insecurity in the Netherlands should be carefully explored.

Importantly, the identification of people at risk of food insecurity should ideally
be followed by referral to effective interventions or resources. This may also call
for referral to resources across domains, such as the social domain (i.e., social
prescribing), which in the current Dutch context is challenging due to different
funding streams. Moreover, in the absence of adequate interventions or resources,
screening for food insecurity could be considered unethical (35), as also addressed in
other criteria for screening programs for health outcomes (37, 38).

How can we help people experiencing food insecurity?

Due to the many determinants and multidimensional nature of perceived food
insecurity, no single intervention or solution can be expected to resolve this issue.
Regarding possible interventions, one can distinguish between population-based
approaches (targeting the whole population with the aim of favorably shifting
the entire risk distribution) and high-risk approaches (targeting specific, high-risk
populations with the aim of decreasing the number of people at the high-risk end of
the distribution), as emphasized by the epidemiologist Geoffrey Rose (39).

The importance of addressing food insecurity is increasingly being recognized in
current literature: several literature reviews have appeared recently describing
interventions to address food insecurity in high-income countries (10, 40-42).
However, these reviews did not yield conclusive results regarding the most effective
interventions for tackling food insecurity, as few high-quality studies or evaluations
are currently available. Nevertheless, the findings of these reviews generally point
towards systemic, population-based ‘upstream’ interventions (e.g., social protection
programs; policy, governance and legislation targeting determinants related to living
and working conditions; or community strengthening and building social support and
cohesion) as the most promising approaches to structurally address food insecurity,
although interventions with a ‘downstream’, individual focus (e.g., providing
emergency food aid such as foodbanks or changing people’s food knowledge, skills

or behavior) can also contribute to reducing food insecurity (10, 40-42).
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As described by Geoffrey Rose, population-based interventions generally have the
largest total effect (e.g., on reducing population-wide food insecurity prevalence,
because the number of people at low/ intermediate risk is largest), but may offer little
benefit at the individual level (e.g., the extent to which food insecurity is reduced in
individual cases) (39). Therefore, one can argue that population-based and (high-
risk) individual-based interventions are both needed when aiming to reduce food
insecurity, and may indeed complement each other.

In the Netherlands, few interventions (either at population or individual level)
are currently available to address food insecurity-related issues, and the available
interventions have received little evaluation concerning their effectiveness in

reducing experienced food insecurity.

However, the results of our own studies and conversations with participants yielded
several suggestions for interventions. For example, although foodbanks can play an
important role in alleviating acute food deprivation, they generally have a limited
ability to improve overall food insecurity, for example due to inadequate amounts
of nutritionally-dense foods (43). Our results and other literature suggest that an
improved type of foodbank (e.g., providing more fresh and healthy foods) or an
adapted form of food aid (e.g., a social supermarket and improved facilities for social
contact) may better meet the needs and preferences of people experiencing food

insecurity and should therefore be explored further (25, 44-46).

Our results and other literature further suggest that improving social networks and
social support - included in social capital - among people (at risk of) experiencing food
insecurity may be a promising strategy to reduce food insecurity and improve dietary
quality and health (44, 47). For example, some of our participants perceived a lack of
social support and social contacts in the neighborhood as barriers to healthy eating
(44). To date, few studies have focused on intervention studies for social capital and
health, and future research is warranted to improve our understanding on how social
capital interventions can improve health (48). Evidence supporting interventions in
the social environment (i.e., social norms and social support) to improve dietary

intake is presently limited, but seems promising (49).

Another intervention proposed by our participants was to decrease prices of healthy
foods and/or to increase prices of unhealthy foods (44, 45). Previous studies show

that pricing interventions (such as taxes on unhealthy foods, subsidies on healthy
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foods, and food subsidy programs for low-income families) can effectively improve
dietary quality (50-52).

The results of our studies further highlight the need to promote healthier food
environments when aiming to improve dietary quality among people experiencing
food insecurity, for example by decreasing the number of unhealthy food outlets
(such as fast-food restaurants), increasing the number of healthy food outlets, and
a larger supply of healthy and affordable foods in supermarkets and restaurants (44,
45, 53). Although there is still considerable scope for research on food environment
interventions, current evidence suggests a positive effect of these types of
interventions on diet-related outcomes (54). This indicates that implementing and
testing interventions to improve the food environment, and thus to improve dietary
quality among people experiencing food insecurity, is well worth pursuing.

Through policy and legislation, the Dutch government plays an important role in
creating an affordable and healthy food environment. Nevertheless, a recently
published research report showed that the Dutch governmentis missing opportunities
in this area and the study provided recommendations for policy improvements that
are mostly in line with suggested interventions following from our studies (e.g.,
lowering prices of healthy foods; increasing prices of unhealthy foods; increasing
the amount of healthy products in supermarkets, restaurants and other providers;
and funding food assistance such as vouchers for free purchases of healthy foods for
people living on a low income) (55). We naturally support these recommendations
and believe they can also help improve the diets of people experiencing food
insecurity. How these policy actions can best be implemented, however, remains
to be determined, as current national and international laws and regulations
hinder policy to lower prices of healthy foods (such as lower tax rates for fruits and
vegetables) or improve the food environment (such as providing municipalities with
the opportunity to ban unhealthy food outlets such as fast-food restaurants from
(parts of their) community), although these possibilities are currently being explored
(56). A recent study assessing the views of Dutch stakeholders regarding taxation
of sugar-sweetened beverages, together with perceived barriers and facilitators to
its adoption in the Netherlands, indicated that successful adoption of this tax will
require several remaining challenges to be overcome: these barriers included the
strong lobby against the tax, perceived public opposition, administrative load and

difficulties in defining sugar-sweetened beverages (57).
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In summary, reducing food insecurity and improving dietary quality and health in the
Netherlands will require a range of population- and individual-based interventions.
Further studies will be needed to assess the feasibility and effectiveness of these

interventions in The Netherlands.

Population health management: pursuing the Triple Aim

The association between food insecurity and poor health is well established in
literature (e.g., (2,5, 6)). Moreover, food insecurity is associated with higher healthcare
costs and more frequent emergency department visits and inpatient admissions (34).
Food insecurity is forecasted to increase due to the current COVID-19 pandemic,
thereby further increasing the risk of poor health in the short-term and long-term
through several pathways, including household stress, behavioral-, and inflammatory
pathways (58). Population health management is increasingly being recognized as a
key concept to achieve improved population health, improved experienced quality
of care, improved provider experience, and reduced healthcare costs (referred to as
the Quadruple Aim) (59). The importance of screening for food insecurity and other
social determinants of health and then integrating interventions to address these
determinants in health care settings, as well as connecting patients to appropriate
resources (such as local social support resources), is increasingly recognized and
appears effective in improving poor health outcomes in adults in the United States
(34, 60).

Based on evidence from the studies presented in this thesis, we advocate the
development and implementation of population-based and risk group-based
interventions that address food insecurity and its consequences, while incorporating
the needs and preferences of this population. Particularly in the case of risk group-
based interventions, appropriate screening is required and optimal forms and
feasibility should be explored in the Dutch context. Together, these actions are
expected to contribute to the Quadruple Aim by improving experienced quality
of care (as underlying needs associated with food insecurity and its consequences
can be addressed), reducing healthcare costs (which will follow from reduced food
insecurity prevalence and improved health and dietary quality), improved provider
experience (as their needs and preferences are also considered, allowing them to
better aid their patients in need), and ultimately improved population health (61).
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Conclusion

Based on this thesis, we can conclude that a considerable number of people in
the Netherlands experience food insecurity. The findings described in this thesis
provide insight into the consequences: food insecurity is associated with obesity,
poor physical and mental health, and poor dietary quality. Our results also illuminate
the role of sociodemographic and lifestyle factors, psychosocial factors and the
food environment in these associations. In addition, our findings offer a clearer
understanding of the perceived needs, perceptions and barriers regarding healthy
eating among people at risk of experiencing food insecurity, as well as suggesting
potential interventions. This thesis has shown that the issue of food insecurity needs
to be better recognized and addressed in the Netherlands, for example through
the development and implementation of population-based and risk group-based
interventions for which appropriate screening and targeted interventions should be

further explored.
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