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Chapter 1 

Imagine, you are a wealthy man of 55 years old. You 
have a good job, a beautiful house along the canals 
in Amsterdam, and plenty of money. From that money, 
you buy lots of tasty and healthy foods to support 
yourself, your lovely wife and two children. And then, 
there is an economic crisis. You lose your job, your 
beautiful house, your money, and your lovely family. 
Ultimately, you rely on the content of a food parcel 
supplied by the Dutch food bank.

This is not made-up, but based on a true story of a 
food bank recipient.

POVERTY

Poverty can be defined as the inability of having choices and opportunities, it 
is a violation of human dignity. It means lack of basic capacity to participate 
effectively in society. It may involve not having enough to feed and clothe a 
family, not having a medical clinic to go to, not having a job to earn one’s living, 
nor having access to credit. It means insecurity, powerlessness and exclusion 
of individuals, households and communities (1).

Even in high-income Western countries like the Netherlands, there are people 
who cannot make ends meet. Of the more than 16.3 million Dutch inhabitants 
in 2016, 980 000 individuals (6%) were living below the low-income threshold. 
From those, over 660 000 (4%) individuals had an income that was even below 
the basic needs variant of the low-income threshold (2). This lowest-needs 
variant relates to costs incurred by a single person for purchasing goods 
which are regarded as (virtually) unavoidable in the Netherlands, such as food, 
clothing, housing and personal care (2).

LOW SOCIOECONOMIC STATUS

Poverty, assessed by income, is one of the core measures of socioeconomic 
status (SES). SES is a composite measure of an individual’s economic and 
sociological standing in relation to others. It can be measured as a combination 
of education, income and occupation (3, 4). When placing an individual into a 
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SES category (i.e. low, medium, high), any or all of the three variables (education, 
income, and occupation) can be used.

SOCIOECONOMIC INEQUALITIES IN HEALTH

SES is commonly considered in public health research, as it is an important 
source of health inequality. Health inequalities are the unjust and avoidable 
differences in people’s health across the population and between specific 
population groups.

Several studies have shown that lower SES is related to higher morbidity 
and mortality in most Western European countries (5-9). Prevalence rates of 
a multitude of diseases, including nutrition-related chronic diseases such as 
overweight, obesity (10), type 2 diabetes (11), cardiovascular diseases (12, 13) 
and certain types of cancer (14) are higher in people with a low SES than 
in people with a high SES. Results from a report on health inequalities in 
the European Union (5) showed that reporting of poor or very poor general 
health and long-standing health problems tend to be increasingly common as 
disadvantage worsens, regardless of the indicator of socio-economic status 
considered, i.e. education, income or material deprivation.

Moreover, people in the lower SES-groups have a lower life expectancy (5, 
6). In the Netherlands, SES is strongly associated with life expectancy and 
specifically healthy life expectancy (expressed as years in self-perceived 
good health). People with a lower education level have a six year shorter life 
expectancy than people with a higher education level. When looking at healthy 
life expectancy, the gap is even greater with lower educated groups having 19 
fewer years in good health (15).

The existing health inequalities between people with different SES levels can 
partly be explained by differences in lifestyle behaviour, i.e. health-damaging 
(and health-promoting) conditions. In general, people with a low SES have an 
unhealthier lifestyle compared with their counterparts. They smoke more often 
(16, 17), have less total physical activity or leisure time activity (18-20), and have 
unhealthier dietary intakes (21, 22). In this thesis, we focus on dietary intake.
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SOCIOECONOMIC INEQUALITIES IN DIETARY INTAKE

One of the best ways to prevent nutrition-related chronic diseases is consuming 
a healthy diet. Unfortunately, in general, less educated and lower income 
groups appear to consume a less healthy diet than more educated and higher 
income groups. The less educated and low income groups have higher intakes 
of energy, sugar, and saturated fat, and lower intakes of fruit, vegetables 
and fish (21, 23-25). Consequently, they have higher risks of nutrition-related 
chronic diseases (26-29). Also in the Netherlands, this unhealthier dietary 
intake accounts for people with low SES (21, 30).

Despite the fact that the Heads of State and Government reaffirmed the right 
of everyone to have access to safe and nutritious food, consistent with the 
right to adequate food and the fundamental right of everyone to be free from 
hunger (31), people with low SES in affluent countries are often food insecure 
(32-35). Food insecurity (i.e. low food security) can be defined as the lack of 
availability of nutritionally adequate and safe foods, or the lack of ability to 
acquire acceptable foods in socially acceptable ways (36). Low food security 
has been associated with a less-healthy diet (35, 37-40). People with low food 
security have lower intakes of fruits and vegetables (35, 38-41) and amongst 
others lower intakes of fiber, calcium, magnesium, zinc iron, vitamin A, B1, B2, 
B6, B12 and C (37, 39, 40, 42), which may lead to micronutrient deficiencies 
and malnutrition (42, 43). Both low food security and unhealthy dietary intake 
are major public health issues.

FOOD BANKS

There are many public and private food assistance programs, like food banks, 
operating at national, state and local levels to alleviate low food security and 
hunger in high-income countries. These programs are of great importance as 
they serve as a safety net for people living below the poverty line. However, 
results of a review by Bazerghi et al. (44) show that food banks cannot solve 
the entire low food security problem. Although they do play a role in reducing 
low food security and do everything they can to provide the best food parcels, 
they seem to be unable to provide an adequate amount of food (44). Food bank 
recipients are a specific group of low-SES people as they have limited-to-no 
resources to purchase food. They largely or sometimes solely (35, 45) rely on 
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the availability and quality of donated food in the food parcels. International 
studies have shown that food bank recipients are often food insecure (32-35), 
they have poorer dietary quality than non-food bank recipients (46-48), and the 
content of food parcels is often not in line with the dietary recommendations 
(24-28). The question raises whether food banks in their present form are 
able to offer sufficient support to people with a low SES and / or (very) low 
food security.

THE DUTCH FOOD BANK

The Dutch Food Bank is a charitable non-governmental organization, which 
collects and distributes donated foods through one national distribution 
point, seven regional distribution points, and 169 food banks with 523 
local distribution points throughout the Netherlands. It aims to support the 
poorest people and counteract food waste by providing food parcels that 
supplement the normal diet for 2-3 days per week for a period up to 3 years. 
In 2018, the food banks supported approximately 140 000 individuals (50). 
The contents of the food parcels largely depend on donated foods by food 
companies, supermarkets and individuals, and consequently varies by week 
and by food bank. Foods donated by food companies include products with 
damaged packages, products nearing their expiration date, products that 
cannot be stored due to storage shortage and products with manufacturing 
errors such as mislabelling. Foods donated by supermarkets are mainly 
products nearing their expiration date. Individuals mainly donate non-
perishable foods from shopping lists supplied by food banks.

Eligibility criteria to become a Dutch food bank recipient

• Living alone with a monthly disposable income <225 Euros;

• Family with a monthly disposable income <225 Euros with the additional 
income allowance of 90 Euros per adult or child (<18 years of age).
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AIM AND OUTLINE OF THIS THESIS

The overall aim of the Voedselbankstudie (Food Bank Study) was to assess 
dietary intake and food security status of Dutch food bank recipients, and to 
identify potential intervention strategies to optimize their dietary intake. The 
Voedselbankstudie was initiated to answer these questions. The outline of this 
thesis is represented in Figure 1.

Figure 1: Schematic representation of the outline presented in this thesis. Numbers refer to the 
corresponding chapters.
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Research questions

Central research questions addressed in this thesis are:

1. What is the food security status of Dutch food bank recipients, and which 
potential demographic, lifestyle and nutrition-related factors are associated 
with (very) low food security? (Chapter 2);

2. To what extent do the contents of food parcels provided by Dutch food 
banks meet the Dutch nutritional guidelines for a healthy diet and how do 
food bank recipients use the contents of their food parcels? (Chapter 3);

3. To what extent does the dietary intake of Dutch food bank recipients meet 
the Dutch nutritional guidelines for a healthy diet, and is their dietary 
intake comparable with the dietary intake of a representative sample of the 
general Dutch population, including a low-socioeconomic status sample? 
(Chapter 4);

4. What are Dutch food bank recipients’ perceptions on the content of their 
food parcels, their dietary intake and how the parcels contribute to their 
overall dietary intake? (Chapter 5);

5. Does improving the dietary quality of food parcels, using different 
intervention strategies, positively impact the dietary intake of Dutch food 
bank recipients (Chapter 6)?

The general discussion in Chapter 7 elaborates on the results described in 
chapters 2 to 6, discusses a number of generic methodological issues, and 
provides recommendations for future research, and practical implications for 
food banks, policy makers and food bank recipients.
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ABSTRACT

Objective: To determine the prevalence of (very) low food security among 
Dutch food bank recipients, and to identify potential demographic, lifestyle 
and nutrition-related factors associated with (very) low food security.

Setting: Eleven out of 135 Dutch food banks were selected throughout the 
Netherlands.

Participants: Two-hundred-fifty-one Dutch food bank recipients participated 
in the study (93 males and 158 females). Inclusion criteria for participation 
were: 1) at least 18 years of age, 2) sufficiently fluent in Dutch to participate 
in oral and written interviews, 3) recipient of a Dutch food bank for at least 
one month, and 4) collect own food parcel at the food bank. A single member 
per household was included.

Primary outcome: Level of food security.

Results: The prevalence of food insecurity was 72.9% (N=183), of which 
40.4% (N=74) reported very low food security. Of the very low food secure 
participants, 56.8% (N=42) reported they were ever hungry but did not eat 
because they could not afford enough food in the previous three months. 
Adjusted multinomial logistic regression analyses showed that households 
without children were less likely to experience low food security (Odds Ratio 
(OR)):0.39 [95%CI:0.18-0.88]) and male recipients (OR:0.24 [95%CI:0.11-
0.51]) were less likely to experience very low food security, while low educated 
recipients (OR:5.05 [95%CI:1.37-18.61]) were more likely to experience 
very low food security. Furthermore, recipients with high satisfaction with 
overall food intake (OR:0.46 [95%CI:0.27-0.78]), high perceived healthiness 
of overall food intake (OR:0.34 [95%CI:0.19-0.62]) or high self-efficacy of 
eating healthy (OR:0.62 [95%CI:0.40-0.96]) were less likely to experience 
very low food security.

Conclusion: Our study showed high prevalence rates of food insecurity 
among Dutch food bank recipients, and identified subgroups at increased 
risk of food insecurity. More research is urgently needed on the underlying 
determinants of food insecurity and the effectiveness of food assistance by 
food banks.
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INTRODUCTION

Even in high-income Western countries like the Netherlands, there are people 
who cannot afford sufficient nutritious food to eat. Food insecurity can be 
defined as the lack of availability of nutritionally adequate and safe foods, or 
the lack of ability to acquire acceptable foods in socially acceptable ways (1). 
It has been associated with unfavorable food choices (2) and a less healthy 
diet. Food insecure people have a lower intake of fruit and vegetables (2-5) 
and a lower nutrient intake (5-8) which consequently may lead to micronutrient 
deficiencies and malnutrition (7-9). Furthermore, food insecurity was shown to 
be associated with poorer health including poor oral health (10), overweight, 
diabetes, and heart disease, and consequently is a major public health issue 
(11-17). Food insecurity is not only a problem in adults, but also in children and 
adolescents (18-21). However, this study focused on adults only.

Only a small number of high-income Western countries report prevalence rates 
of food insecurity, varying between 5% and 25% (22-27): 5.2% in Australia (26), 
5.3% in South Korea (27), 7.7% in Canada (22), 15% in the United States (24), 
and 15.8% in New Zealand (23). In Europe, food insecurity was only reported 
for low-income people in the United Kingdom, and was 25% (25).

Of the more than 7 million Dutch households in 2012, 664 thousand 
households (9.4%) were living below the low-income threshold. These 664 
thousand households comprise over 1.3 million individuals (8.4% of the Dutch 
population). Moreover, over 811 thousand individuals had an income that was 
even below the basic needs variant of the low-income threshold. This lowest-
needs variant relates to costs incurred by a single person for purchasing goods 
which are regarded as (virtually) unavoidable in the Netherlands, such as food, 
clothing, housing and personal care (28).

The Dutch Food Bank aims to provide food parcels that supplement the normal 
diet for 2-3 days. Individuals living alone with a monthly disposable income 
<180 Euros qualify for food assistance as do families with a monthly disposable 
income of <180 Euros with the additional income allowance of 60 Euros per 
adult and 50 Euros per child (<18 years of age). In 2013, the food banks weekly 
provided over 35 thousand food parcels and thereby supported approximately 
85 thousand individuals in the Netherlands (29).
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There are many public and private food assistance programs operating at 
national, state, and local levels to reduce food security and hunger in high-
income countries. Accurate measurement of the existence of food security, 
understanding the factors related to food insecurity, and monitoring food 
assistance programs can help public health officials, policy makers, service 
providers, and the public at large to assess the growing needs for food 
assistance and the effectiveness of existing food assistance programs. 
Research can also help to identify subgroups within food bank recipients who 
are food secure or at higher risk of low or very low food security (30).

Limited research has been performed on the prevalence of food insecurity and 
factors associated with food insecurity in Europe. The present study aims, to 
determine the prevalence of low and very low food security among Dutch food 
bank recipients, and to identify potential demographic, lifestyle and nutrition-
related factors associated with low and very low food security.

METHODS

This cross-sectional study was part of the Dutch Food Bank study, which 
explores and optimizes food choices and food patterns among Dutch food 
bank recipients. The study was approved by the Medical Ethical Committee of 
the VU Medical Center in Amsterdam, the Netherlands, as well as the national 
board of the Dutch Food Bank.

Food Banks

Based on a search on the website of the Dutch Food Bank, e-mails, phone 
calls and food bank visits 11 out of approximately 135 Dutch food banks were 
selected for the present study, based on factors including size, the frequency 
of providing food parcels, urbanization, region, and willingness of the food 
bank to participate. The food banks selected were located in Apeldoorn (N=29), 
Boxtel (N=11), Breda (N=42), Enschede (N=71), Groningen (N=17), Haarlem 
(N=6), Hilversum (N=16), Huizen (N=14), Rotterdam (N=28), Wageningen 
(N=12), and Zeewolde (N=5).
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Study population and data collection

The target population consisted of recipients of the 11 selected Dutch food 
banks. Inclusion criteria for participation were: 1) at least 18 years of age, 
2) sufficiently fluent in Dutch to participate in oral and written interviews, 
3) recipient of a Dutch food bank for at least one month, 4) single member 
per household, and 5) collect own food parcel at the food bank. Recipients 
were recruited between October 2010 and March 2011 through promotional 
posters and information letters. They could sign up for the study within two 
or three weeks after recruitment with an application form, telephone or e-mail. 
Participation was voluntary and confidential. Of the approximately 1,200 food 
bank recipients who received an information letter or might have seen our 
promotional poster at the food bank, 368 signed up, of which 251 (68.2%) 
participated in the study. Of the 113 recipients who signed up for participation 
but ultimately did not participate, we were able to contact 41 by telephone to 
complete a short non-response questionnaire. Reasons for non-participation 
were: 1) not enough time (N=17), 2) did not pick up their food parcel (themselves) 
at the day of measurement (N=7), 3) missed the researchers at the day of 
measurement (N=5), 4) did not realize the measurements were on that specific 
day (N=4), and 5) other reasons (N=8). Measurement days were scheduled 
between October 2010 and April 2011. Participants who completed the study 
received a gift coupon of 5 Euros and a small incentive for participation.

Food security

To measure the food security status of the participants, trained interviewers 
used a translated version of the 6-item US Department of Agriculture (USDA) 
Household Food Security Survey Scale (30) The original, validated (31) American 
questionnaire (Supplemental Table 1) was translated and back-translated for 
this study. Coding was carried out in accordance with the Guide to Measuring 
Household Food Security (30) Food security status was defined and classified 
according to the USDA guidelines: score 0 or 1 is food secure; score 2-4 is low 
food security; score 5-6 is very low food security (30).
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Explanatory variables

The selection of explanatory variables was based on common sense and 
literature. Literature showed that sex (23, 27, 32), level of education (27, 33, 
34), employment status (27, 33, 34), ethnicity (23, 24, 34-36), household size 
(7, 13, 35), household composition (12, 24, 34, 35) and weight status (13, 37-
39) were associated with food insecurity and therefore included in this study. 
Physical activity was included because it may influence the energy-balance 
and consequently food security status. Smoking and money spent on grocery 
shopping were included because they may influence food purchases and 
consequently food security status. Furthermore, satisfaction with the food 
parcel, satisfaction with overall food intake, perceived healthiness of food 
intake, self-efficacy of eating healthy and the use of products from the food 
parcel may influence the variety, quality and quantity of food intake and 
consequently food security status.

Participants completed a self-administered general questionnaire, which 
consisted of the following domains: socio-demographics, lifestyle factors, 
grocery shopping, food parcels, food intake, and foods from the food parcels 
beyond the expiration date.

Socio-demographics included date of birth, sex, duration of being recipient of 
a Dutch food bank household size, household composition, ethnicity, level of 
education, and paid job. For ethnicity, we created two-categories: Dutch and 
non-Dutch ancestry. A participant had a non-Dutch ancestry if the participant 
or at least one of the parents was born outside the Netherlands. We created 
three levels of education: low (less than finished elementary school), medium 
(elementary school), high (general intermediate, and lower vocational education, 
university, college, higher vocational, general secondary, and intermediate 
vocational education).

Lifestyle factors included self-reported height and weight, current smoking, 
and physical activity. Body mass index (BMI) was calculated as self-
reported weight (kg) divided by self-reported height (m2). BMI cut-off points 
of the WHO were used to define weight status (40). Physical activity was 
established by asking “How many days a week are you physically active with 
moderate intensity for at least 30 minutes?”. Moderately intense physical 
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activity included sport activities, walking, cycling, gardening, and performing 
heavy housework.

With regard to the domain grocery shopping, we asked “How much money 
do you weekly spend on average on foods and drinks to supplement the food 
parcel?” This amount of money was divided by the number of adults plus 
children in the household to create the variable money spent on groceries per 
person per week. For the statistical analyses two categories were created on 
the basis of the median; 0-29.99 Euros per person per week and 30-50 Euros 
per person per week.

Questions regarding food parcels included: “How satisfied are you usually with 
the content of the food parcel?” (categories: not satisfied at all, not satisfied, 
neutral, satisfied, very satisfied), and “Do you usually use all foods from the 
food parcel?” (categories: never, sometimes, always).

Food-intake-related questions included “How satisfied are you with your 
current food intake?” (categories: not satisfied at all, not satisfied, neutral, 
satisfied, completely satisfied), and “How healthy is your current food intake?” 
(not healthy at all, not healthy, neutral, healthy, very healthy). Self-efficacy 
was measured with the question “How certain are you that you can eat 
healthily?” (not certain at all, not certain, neutral, certain, very certain). The 
above mentioned questions regarding satisfaction with the food parcels, and 
nutrition-related questions with five answer categories were scored from –2 to 
+2, and were analyzed continuously.

Food parcels provided by the Dutch food banks consist of donated foods only 
and often include foods which are close to the expiration date. Questions on 
the use of foods beyond the expiration date therefore included “Do you use 
perishable foods from the food parcel that are beyond the expiration date?”, 
and “Do you use non-perishable foods from the food parcel that are beyond 
the expiration date?” (categories: never, sometimes, always).

Statistical analyses

Statistical analyses were performed using PASW statistics (formerly SPSS 
statistics) for Windows version 20.0 (Armonk, NY: IBM Corp, USA). Descriptive 
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statistics were used to summarize participants’ characteristics and to examine 
the level of food insecurity in the study sample. Values in the text are mean 
± standard deviation (SD), frequency or relative frequency. Sex differences 
in the prevalence of low and very low food security were tested with Chi-
square test. Multinomial logistic regression analysis was used to study the 
association of demographic, lifestyle and nutrition-related characteristics with 
low and very low food security. The dependent variable level of food security 
consisted of three categories: food secure, low food secure and very low food 
secure. For each independent variable the categories low and very low food 
security were compared with the food secure category; the reference group. 
Both univariate and multivariate analyses were performed. We adjusted 
for confounding effects by including the variables age, sex, and level of 
education in the model. Crude and adjusted odds ratios (ORs) are presented 
with their 95% confidence interval (CI). The variables age, sex, duration of 
being recipient, household size, household composition, level of education 
and money spent on groceries were tested for interaction with age, sex, and 
level of education in multivariate analyses. Two-tailed P-values of <0.05 were 
considered significant.

RESULTS

In total, 251 Dutch food bank recipients participated in the study, of whom 
37.1% were males and 62.9% females (Table 1). Mean age of the total study 
sample was 46.3 ± 10.6 years. Most of the participants were recipients of 
the food bank for >12 months. The majority of the participants was of Dutch 
origin, had a medium level of education, and did not currently have a paid job. 
Furthermore, mean BMI of the population was 27.3 ± 6.3 kg/m2, and 56.8% 
was either overweight or obese. Smokers were much more prevalent than 
non-smokers.
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Table 1: Characteristics of 251 Dutch Food Bank recipients measured in 2010/20111

Characteristics

Age, yrs 46.3 ± 10.62

Sex

Male 93 (37.1)

Female 158 (62.9)

Duration of being recipient

0 - 6 months 91 (36.3)

6 - 12 months 63 (25.1)

>12 months 97 (38.6)

Household size

1 person 102 (40.6)

2 - 4 persons 108 (43.0)

≥5 persons 41 (16.3)

Household composition 

Single parent household 59 (23.6)

Household without children 127 (50.8)

Multiple household with children 64 (25.6)

Ethnicity

Dutch 178 (71.8)

Non-Dutch ancestry 70 (28.2)

Educational level 

Low 34 (13.6)

Medium 131 (52.4)

High 85 (34.0)

Current paid job

No 218 (86.9)

Yes 33 (13.1)

Body mass index, kg/m2 27.3 ± 6.3

Weight status

Underweight; BMI <18.5 kg/m2 8 (3.3)

Normal Weight; BMI 18 - 24.9 kg/m2 98 (40.0)

Overweight; BMI 25 - 29.9 kg/m2 70 (28.6)

Obese; BMI ≥30 kg/m2 69 (28.2)
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Characteristics

Current smoking

No 105 (41.8)

Yes 146 (58.2)

Physically active ≥30 min/day

0 - 2 days/week 70 (27.9)

3 - 5 days/week 80 (31.9)

6 - 7 days/week 101 (40.2)

Money spent on groceries

0 - 29.99 Euros per person per week 200 (81.6)

30 - 50 Euros per person per week 45 (18.4)

Satisfaction with food parcel 0.88 ± 0.83

(Range –2 to +2)

Satisfaction with overall food intake 0.69 ± 0.73

(Range –2 to +2)

Perceived healthiness of overall food intake 0.62 ± 0.68

(Range –2 to +2)

Self-efficacy of eating healthy 0.75 ± 0.82

(Range –2 to +2)

Use of all products from food parcel

Never 9 (3.6)

Sometimes 143 (57.0)

Always 99 (39.4)

Use of perishable foods beyond expiration date

Never 57 (22.7)

Sometimes 154 (61.4)

Always 40 (15.9)

Use of non-perishable foods beyond expiration date

Never 34 (13.5)

Sometimes 158 (62.9)

Always 59 (23.5)
1Total N was 251. For age, household composition, educational level, self-efficacy of eating 
healthy N was 250, for ethnicity N was 248, and for BMI, weight status and money spent on 
groceries in Euros per person per week N was 245.
2 Values are presented as mean ± SD, frequency or relative frequency.

Table 1: Continued
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Of the sample 84.9% (N=213) responded affirmatively to at least one item on 
our food security scale. Of those, 14% (N=30) affirmed only one item and were 
therefore classified as marginally food secure. The prevalence of food insecurity 
was 72.9% (N=183), of which 40.4% (N=74) with very low food security (Figure 
1). Very low food security was significantly more prevalent in women than 
men (37.3% vs. 16.1%; P=0.001). Of the very low food secure participants 
56.8% (N=42) reported that they were ever hungry but did not eat because they 
could not afford enough food in the previous three months. This was the most 
extreme category of the survey instrument. This percentage was substantially 
lower among low food secure participants (3.7%, N=4). Univariate analyses 
regarding associations of demographic as well as lifestyle characteristics with 
low or very low food security compared with food security showed that men 
were less likely than women to experience very low food security (OR:0.25 
[95%CI:0.12-0.53]). Participants with a low level of education were more likely 
to experience very low food security as compared to participants with a high 
level of education (OR:4.23 [95%CI:1.20-14.94]). In contrast to household 
size, household composition was associated with food insecurity. Households 
without children were less likely to experience low food security as compared 
with multiple households with children (OR:0.45 [95%CI:0.22-0.94]). Duration 
of being recipient of a Dutch food bank, employment status, ethnicity, BMI, 
weight status, current smoking status, and level of physical activity were not 
associated with food insecurity.

Univariate analyses regarding associations of nutrition-related characteristics 
with food security status, showed that participants who were more satisfied 
with their overall food intake were less likely to experience low food security 
(OR:0.56 [95%CI:0.35-0.90]) or very low food security (OR:0.45 [95%CI:0.27-
0.74]) compared to their counterparts. Participants who perceived their overall 
food intake to be more healthy were less likely to experience low food security 
(OR:0.46 [95%CI:0.27-0.78]) or very low food security (OR:0.35 [95%CI:0.20-
0.62]) compared to participants who perceived their overall food intake to 
be less healthy. Participants who were more certain of a healthy food intake 
were less likely to experience very low food security (OR:0.62 [95%CI;0.41-
0.96]) compared to participants who were less certain of a healthy food intake. 
Satisfaction with the food parcel was borderline significant; participants who 
were more satisfied with the food parcel tended to experience less low food 
security compared to participants who were less satisfied with the food parcel 
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(OR:0.68 [95%CI:0.46-1.01]). No associations were found between the total 
amount of money spent on groceries per person per week, the extent to 
which products of the food parcel were used, the extent to which the use of 
perishable and non-perishable foods were used beyond the expiration date, 
and food insecurity.

Figure 1: Prevalence of food insecurity in 93 male and 158 female Dutch food bank 
recipients, stratified by sex.

* Food insecurity with hunger is different from men, P=0.001 (Chi-square test).

Table 2a and 2b show multivariate associations of demographic, lifestyle, and 
nutrition-related characteristics with low or very low food security compared 
with food security. After adjustment for age, sex and level of education the 
observed univariate associations remained statistically significant. Furthermore, 
multivariate analysis showed that participants who were more satisfied with 
the food parcel were less likely to experience low food security compared to 
participants who were less satisfied (OR:0.66 [95%CI:0.44-0.99]).
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Table 2a: Multivariate associations of demographic and lifestyle characteristics 
with low and very low food security compared with food security, in 251 Dutch food 
bank recipients1

Determinants N Low food security 
versus food security, 

OR (95%CI)

N Very low food 
security versus food 
security, OR (95%CI)

Age, yrs 108 1.00 (0.97-1.03) 74 1.01 (0.98-1.05)

Sex

Male 44 0.64 (0.34-1.19) 15 0.24* (0.11-0.51)

Female (Ref) 65 1.00 59 1.00

Duration of being recipient 

0 - 6 months 38 1.12 (0.54-2.30) 28 1.40 (0.63-3.10)

6 - 12 months 30 1.26 (0.56-2.80) 17 1.06 (0.43-2.61)

>12 months (Ref) 41 1.00 29 1.00

Household size

1 person 39 0.51 (0.19-1.36) 27 0.50 (0.17-1.49)

2 - 4 persons 51 0.94 (0.35-2.49) 34 0.81 (0.28-2.39)

≥5 persons (Ref) 19 1.00 13 1.00

Household composition 

Single parent household 22 0.55 (0.20-1.47) 25 1.52 (0.51-4.50)

Household without children 50 0.39** (0.18-0.88) 35 0.78 (0.30-2.06)

Multiple household with 
children (Ref)

37 1.00 13 1.00

Ethnicity 

Dutch 81 1.07 (0.52-2.21) 48 0.60 (0.27-1.30)

Non-Dutch ancestry (Ref) 27 1.00 26 1.00

Educational level

Low 17 2.80 (0.83-9.39) 13 5.05** (1.37-18.61)

Medium 53 0.91 (0.47-1.77) 41 1.25 (0.58-2.67)

High (Ref) 39 1.00 20 1.00

Current paid job 

No 95 1.40 (0.58-3.38) 66 1.52 (0.54-4.22)

Yes (Ref) 14 1.00 8 1.00

Body mass index, kg/m2 107 0.98 (0.93-1.03) 72 1.00 (0.94-1.05)
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Determinants N Low food security 
versus food security, 

OR (95%CI)

N Very low food 
security versus food 
security, OR (95%CI)

Weight status

Underweight 2 0.72 (0.09-5.90) 4 1.54 (0.23-10.37)

Normal weight 47 1.75 (0.77-4.01) 28 1.22 (0.51-2.93)

Overweight 33 1.39 (0.59-3.27) 14 0.73 (0.28-1.91)

Obese (Ref) 25 1.00 26 1.00

Current smoking

No 44 0.86 (0.45-1.64) 32 0.82 (0.40-1.69)

Yes (Ref) 65 1.00 42 1.00

Physical active ≥30 min/day 

0 - 2 days/week 24 0.96 (0.43-2.12) 30 2.21 (0.95-5.14)

3 - 5 days/week 39 1.15 (0.56-2.35) 18 0.98 (0.42-2.32)

6 - 7 days/week (Ref) 46 1.00 26 1.00
1 Adjusted for age, sex and educational level.
* P<0.01
** P<0.05

Table 2a: Continued
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Table 2b: Multivariate associations of nutrition-related characteristics with low and very 
low food security compared with food security, in 251 Dutch food bank recipients1

Determinants N Low food security 
versus food security, 

OR (95%CI)

N Very low food 
security versus food 
security, OR (95%CI)

Money spent on groceries

0 - 29.99 Euros per person  
per week

92 1.47 (0.64-3.34) 56 0.82 (0.34-1.96)

30 - 50 Euros per person  
per week (Ref)

16 1.00 16 1.00

Satisfaction with food parcel 109 0.66** (0.44-0.99) 74 0.71 (0.45-1.12)

Satisfaction with overall food 
intake

109 0.56** (0.34-0.92) 74 0.46* (0.27-0.78)

Perceived healthiness of overall 
food intake

109 0.44* (0.26-0.77) 74 0.34* (0.19-0.62)

Self-efficacy of eating healthy 108 0.74 (0.49-1.10) 74 0.62** (0.40-0.96)

Use of all products from parcel

Never 4 1.29 (0.22-7.72) 3 1.01 (0.15-6.80)

Sometimes 68 1.29 (0.67-2.48) 37 0.79 (0.38-1.61)

Always (Ref) 37 1.00 34 1.00

Use of perishable foods beyond expiration date 

Never 22 0.95 (0.34-2.61) 20 1.57 (0.51-4.78)

Sometimes 69 1.17 (0.48-2.82) 43 1.61 (0.59-4.39)

Always (Ref) 18 1.00 11 1.00

Use of non-perishable foods beyond expiration date 

Never 17 1.22 (0.41-3.64) 8 0.61 (0.18-2.11)

Sometimes 67 0.94 (0.43-2.05) 46 0.86 (0.37-1.99)

Always (Ref) 25 1.00 20 1.00
1 Adjusted for age, sex and educational level.
* P<0.01
** P<0.05

Significant interaction was present between duration of being recipient and age 
(P=0.029) in its association with low food security. Older participants who are 
recipient of the food bank for a shorter period of time seemed to be less likely 
to experience low food security compared to their counterparts. Furthermore, 
significant interaction was present between household size and age (P=0.040) 
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in its association with very low food security. Older participants with smaller 
household sizes seemed to be less likely to experience very low food security 
compared to participants with larger household sizes.

DISCUSSION

Our study among food bank recipients is the first study addressing food 
insecurity in the Netherlands and showed that 72.9% of the Dutch food 
bank recipients is food insecure of which 40.4% with very low food security. 
Furthermore, the presence of food insecurity was associated with female sex, 
low level of education, households with children, low satisfaction with the food 
parcel, low satisfaction with overall food intake, low perceived healthiness of 
overall food intake and low self-efficacy of eating healthy. 

To indicate the severity of food insecurity in our study sample we compared our 
prevalence rates with available national prevalence rates and other charitable 
food assistance populations. The last group consists of people who depend 
on food assistance programs regarding their food intake and therefore are not 
able to choose what they eat. We examined Dutch food bank recipients - a 
very specific group of low-income people - and one should therefore compare 
the prevalence rates of food insecurity with other samples with caution. 
Furthermore, in contrary to the US, in the Netherlands we do not have publicly-
run entitlement programs.

The prevalence of food insecurity in our study was much higher than previously 
reported national prevalence data from other high-income Western but non-
European countries (22-24, 26, 27). Comparison with the only European figure 
available shows that the prevalence of food insecurity was almost three times 
higher in our food bank population (73%) than in a study among low income 
persons in the UK (25%) (25). Compared to prevalence data of food insecurity 
from the US and South Korea, based on people who make use of any type 
of public food assistance, our prevalence was also higher. The reported 
prevalences in these studies were: 26.1% in food assistance program users 
(27) and 36.4% in public assistance users (35). Possible explanations for this 
difference are the differences in time-period where the food security question 
refers to, in the year food insecurity was measured and in the measurement 
instruments that were used. Compared to prevalence data of food insecurity 
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from the US among food stamp program users (66% (41) and 71% (34)) and 
food pantry users (76% (42) and 84% (5)) our prevalence is comparable. 
However, the proportion of very low food secure participants who reported 
that they were hungry but did not eat because they could not afford enough 
food was somewhat higher in our study than in a comparable study in the 
US (42) (56.8% vs. 40.1%).

A unique aspect of this study is the identification of demographic, lifestyle and 
nutrition-related factors associated with food insecurity. In Europe, this has 
only been studied among low-income persons in the UK so far. Our observed 
sex difference in the prevalence of food insecurity is consistent with previous 
studies (23, 27, 32), and could be explained by the fact that women may be the 
first to compromise their diet in an unhealthy way, to protect their children and 
partner when the family faces threats to their food supply (32, 43).

Consistent with previous studies conducted outside Europe, we found that 
food insecurity was associated with a lower level of education (27, 33, 34). 
Unlike previous studies, however, we found no association between food 
insecurity and employment status (27, 33, 34), ethnicity (23, 24, 34-36), and 
household size (7, 13, 35). Possible explanations for these differences are 
that only 13.1% of the population had a paid job, and the majority (71.8%) 
of our population was of Dutch origin. Although we did not find a significant 
association with household size, we did find a significant association with 
household composition. As in previous studies (12, 24, 34, 35) households 
with children were more likely to experience low food security than households 
without children. Adult caregivers may sacrifice their own diet to avoid that 
their children will experience hunger (44). Previous studies showed that weight 
is positively associated with food insecurity, but only in women (13, 37-39). 
In contrast to previous studies and our expectations, weight status was 
not associated with food insecurity. In our study, weight status was based 
on self-reported height and weight, and therefore may have been biased. A 
study by Ver ploeg et al. (45) reported that overweight women who received 
food stamp benefits were less likely to recognize they were overweight than 
eligible nonparticipants.

Overall, Dutch food bank recipients included in our study had a more unhealthy 
lifestyle compared with the general Dutch population. The proportion of 
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smokers was more than twice as high, 58% vs. 25% (46), as was the prevalence 
of obesity, 28% vs. 13.5% (47).

A possible limitation of our study is its cross-sectional design which makes it 
impossible to draw any causal conclusions regarding the factors associated 
with food insecurity. Possible reverse associations might have occurred 
between characteristics associated with food insecurity variables which 
are not determinants of food insecurity (e.g. weight status, smoking status, 
satisfaction with the food parcel). Therefore, these results should be interpreted 
with caution. Second, we were not able to adjust for the number of items, nor 
for the total amount of calories in the food parcel because all food banks and 
parcels are unique. (e.g. different options for self-selection and/or the exchange 
of products). Third, of the 368 recipients who signed up 251 recipients (68.2%) 
participated in our study. This and the selection of 11 out of 135 food banks 
may have led to selection bias. Last, although the USDA Household Food 
Security Survey Scale is validated for use in low-SES persons in general, it has 
not yet been validated in food bank users. Therefore, we cannot rule out that 
bias or misclassification might have occurred.

In the US there is a small but growing body of evidence showing that the 
Supplemental Nutrition Assistance Program reduces the prevalence of food 
insecurity.[48-50] The high levels of household food insecurity among Dutch 
food bank recipients, and the number of people who qualify for food assistance 
surpassed the supply, raising the question of whether food banks are able to 
supply the right quantity or nutritional quality of foods.

In conclusion, this paper shows that the prevalence of food insecurity is 
high among Dutch food bank recipients and that specific subgroups are 
more vulnerable for food insecurity. More research is urgently needed on the 
underlying determinants of food insecurity and on the effectiveness of food 
assistance by food banks.
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SUPPLEMENT

Supplemental Table 1: 6-Item Subset (Short Form) of the 3-month Food Security 
Questionnaire

LEAD: These next questions are about the food eaten in your household in the last 3 months 
and whether you were able to afford the food you need.

I’m going to read you two statements that people have made about their food situation. Please 
tell me whether the statement was OFTEN, SOMETIMES, or NEVER true for (you/you and the 
other members of your household) in the last 3 months.

1. The first statement is, “The food that (I/we) bought just didn’t last, and (I/we) didn’t have 
money to get more.” Was that often, sometimes, or never true for (you/your household) in the 
last 3 months? (Possible answers: often true, sometimes true, never true)

2. “(I/we) couldn’t afford to eat balanced meals.” Was that often, sometimes, or never true for 
(you/your household) in the last 3 months? (Possible answers: often true, sometimes true, 
never true)

3. In the last 3 months, since (date 3 months ago) did (you/you or other adults in your household) 
ever cut the size of your meals or skip meals because there wasn’t enough money for food? Yes, 
no, don’t know/refusal (Possible answers: yes, no)

3a. [Ask only if Q3 = YES] How often did this happen -- almost every week, some weeks but not 
every week, or in only 1 or 2 weeks in the past three months? Almost every week, some weeks 
but not every week, 1 or 2 weeks in the past three months, don’t know/refusal (Possible answers: 
almost every week, some weeks but not every week, in 1 or 2 weeks in the past three months)

4. In the last 3 months, did you ever eat less than you felt you should because there wasn’t 
enough money to buy food? Yes, no, don’t know/refusal (Possible answers: yes, no)

5. In the last 3 months, were you ever hungry but didn’t eat because you couldn’t afford enough 
food? Yes, no, don’t know/refusal (Possible answers: yes, no)

Affirmative answers are typed with bold font.
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ABSTRACT

Nutritional intake of food bank recipients and consequently their health 
status largely rely on the availability and quality of donated food in 
provided food parcels. In this cross-sectional study, the nutritional quality 
of 96 individual food parcels was assessed and compared with the Dutch 
nutritional guidelines for a healthy diet. Furthermore, we assessed how food 
bank recipients use the content of the food parcel. Therefore, 251 Dutch 
food bank recipients from 11 food banks throughout the Netherlands filled 
out a general questionnaire. The provided amounts of energy (4,744 ± 38,866 
kcals), protein (14.6 en%) and saturated fat (12.9 en%) for a single-person 
food parcel for one single day were higher than the nutritional guidelines, 
whereas the provided amounts of fruit (97 ± 1,441 g) and fish (23 ± 640 g) 
were lower. The number of days for which macronutrients, fruit, vegetables 
and fish were provided for a single-person food parcel ranged from 1.2 
(fruits) to 11.3 (protein) days. Of the participants, only 9.5% bought fruit 
and 4.6% bought fish to supplement the food parcel, 39.4% used all foods 
provided, and 75.7% was (very) satisfied with the content of the food parcel. 
Our study shows that the nutritional content of food parcels provided by 
Dutch food banks is not in line with the nutritional guidelines. Improving the 
quality of the parcels is likely to positively impact the dietary intake of this 
vulnerable population subgroup.
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INTRODUCTION

Even in wealthy Western countries like the Netherlands, food banks are 
needed to help people who cannot make ends meet. The Dutch Food Bank 
is a charitable non-governmental organization which collects and distributes 
donated foods through 160 food banks with 510 distribution points throughout 
the Netherlands. In 2014, the food banks weekly provided over 37 thousand 
food parcels and thereby supported approximately 94 thousand individuals 
(5% of the poorest households in the Netherlands), which is 5.3 times higher 
than in 2006 (1).

The Dutch Food Bank aims to weekly provide food parcels that supplement 
the normal diet for 2-3 days. The content of food parcels largely depends 
on donated foods by food companies, supermarkets and individuals, and 
consequently varies by week and by food bank. Foods donated by food 
companies include products with damaged packages, products nearby their 
expiration date, products that cannot be stored due to storage shortage, and 
products with manufacturing errors, such as mislabelling. Foods donated by 
supermarkets are mainly products nearby their expiration date. Individuals 
mainly donate non-perishable foods from shopping lists supplied by the Dutch 
Food Bank.

Food bank recipients are a group of concern as they have a very low 
socioeconomic status (SES) and have limited resources to purchase food. 
Therefore, they largely rely on the availability and quality of donated food in 
the food parcels. We previously showed that 72.9% of the Dutch food bank 
recipients is food insecure of which 40.4% with very low food security (2). 
Food insecurity can be defined as the lack of availability of nutritionally 
adequate and safe foods, or the lack of ability to acquire acceptable foods 
in socially acceptable ways (3). Both low SES and food insecurity have been 
associated with a less healthy diet. Food insecure people have a lower intake 
of fruit and vegetables (4, 5, 6, 7, 8, 9) and a lower nutrient intake (6, 8, 9, 10, 
11, 12) which may lead to micronutrient deficiencies and malnutrition (11, 13). 
Furthermore, food insecurity has been shown to be associated with poorer 
health including poor oral health (14), overweight, diabetes, and heart disease, 
and consequently is a major public health issue (15, 16, 17, 18, 19, 20). Food 
intake of food bank recipients is assumed to be unhealthy with consequently a 
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higher risk whether the quality on diseases. Therefore, it is of great importance 
that the nutritional quality of the food parcels is optimal and that food bank 
recipients can meet the nutritional guidelines.

It is unknown of food parcels is sufficient to contribute to a healthy diet and how 
food bank recipients use the content of the food parcels. Therefore, the aims 
of this study were to assess the nutritional content of food parcels provided 
by Dutch food banks, to compare this with the Dutch nutritional guidelines for 
a healthy diet (21, 22, 23), and to assess how food bank recipients use the 
content of their food parcels.

MATERIALS AND METHODS

This cross-sectional study was part of the Dutch Food Bank study, which aimed 
to explore and optimize food choices and food patterns among Dutch food 
bank recipients. The study was approved by the Medical Ethical Committee of 
the VU Medical Center in Amsterdam, the Netherlands, as well as the national 
board of the Dutch Food Bank.

Eleven out of approximately 135 Dutch food banks were selected for the present 
study. The inclusion criterion for food banks to participate was provision of 
food parcels once a week. Furthermore, the selection of food banks was 
based on the number of recipients (smaller [N<50], medium [N=50-100] as 
well as larger [N=100] numbers of recipients), urbanization level (smaller [e.g. 
30.000 inhabitants] as well as larger [e.g. >120.000 inhabitants] cities), region 
(different regions across the Netherlands), and willingness to participate in this 
study. The participating food banks were located in Apeldoorn, Boxtel, Breda, 
Enschede, Groningen, Haarlem, Hilversum, Huizen, Rotterdam, Wageningen 
and Zeewolde.

Food parcels

The Dutch Food Bank, the national umbrella organization, aims to provide 
food parcels that supplement the normal diet for 2-3 days to those in need. 
Food banks did not have much influence on the content of food parcels as 
the content largely depends on the availability of donated foods. Therefore, 
the content of the food parcels was not based on consumers’ taste. Although 
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individual food banks strive to provide food parcels that are as diversified 
and healthy as possible, food parcels were not composed according to any 
guideline for example regarding nutrient composition or number of products. 
Furthermore, individual food banks aim to supply food parcels of which the 
content is -more or less- the same, by equally dividing all donated foods over 
the food parcels. The number of foods per food group are predetermined and in 
case of various sizes of food parcels adapted to the number of people the food 
parcel is intended for. However, within a food group foods can vary because: 
1) in some cases food bank recipients can choose between e.g. white or brown 
bread, broccoli or tomatoes, peanut butter or jam; 2) there is not enough of the 
same food for all recipients. In the first case, we let the volunteers choose for 
us, we had to make the choices our self or we copied the content of the food 
parcel of a random food bank recipient.

Nutritional quality food parcels

To measure the nutritional quality of food parcels, trained researchers used 
a standard scoring form, which consisted of general information on the food 
parcel and information on the foods provided. General information included the 
date, location of the food bank, type of food parcel (e.g. 1-4 person household, 
small, vegetarian), and the number of people the food parcel was intended 
for. Information on the foods provided in the food parcel included a detailed 
description (e.g. Vifit strawberry flavoured yoghurt drink, light), brand name, 
number of foods (e.g. two cartons), amount in grams or millilitres (e.g. cartons 
of 500 millilitre each) and additional information (e.g. total fat 0.8 gram per 100 
millilitres (24)). Between individual food banks food parcels were distributed 
in various sizes (one standard parcel for all household sizes vs. a parcel per 
household size [e.g. 1-9 persons] vs. different sizes [e.g. small, medium, large]). 
Therefore, per food bank various sizes of food parcels were selected to score. 
Most types (83%) of food parcels were scored in at least two different weeks 
to take the variability of the content into account. At each food bank, food 
parcels intended for 1 person, for 2 persons, and for 4 persons were selected 
to score. If recipients from different household sizes than 1, 2 or 4 persons 
participated in our study, we also scored these sizes of food parcels. In total, 
information on the content of 96 food parcels was collected between October 
2010 and April 2011.
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Data entry food parcels

Collected data was coded and entered according to a standardized procedure 
described hereafter. All recorded foods were coded with the corresponding 
NEVO-code (Dutch Food Composition Table code), using the “Measures, 
Weights and Codes 2003” guide (MWC-guide) (25). If a product was not in the 
MWC-guide the product was searched for in the digital version of the NEVO 
2010 (24). If the product was also not in the digital version of the NEVO 2010, 
the best alternative product was searched for in the MWC-guide or the digital 
version of the NEVO 2010, based on the macronutrient composition of the 
product. These products were documented with their best alternative product 
and corresponding NEVO-code. After coding all products, data were entered 
in a developed entry screen using the program Blaise version 4.8 (Statistics 
Netherlands, Heerlen, the Netherlands), which was linked to the latest version 
of the digital version of the NEVO from 2010. Weights of the individual foods 
were adjusted for waste due to cleaning, removal and inedible parts, shrinkage 
and drained weight to enter the most accurate edible content of the food parcel.

Food parcel recipients

During the same time period as the content of the food parcels was scored, we 
recruited food bank recipients through promotional posters and information 
letters at 11 food banks to participate in our study. The target population 
consisted of recipients of the 11 selected Dutch food banks. Inclusion criteria 
for participation were: 1) ≥18 years of age, 2) sufficiently fluent in Dutch to 
participate in oral and written interviews, 3) recipient of a Dutch food bank ≥1 
month, and 4) collect own food parcel at the food bank. A single member per 
household was included. Of the approximately 1,200 food bank recipients who 
received an information letter or might have seen our promotional poster at 
the food bank, 368 signed up, of which 251 (68.2%) participated in the study; 
Apeldoorn N=29, Boxtel N=11, Breda N=42, Enschede N=71, Groningen N=17, 
Haarlem N=6, Hilversum N=16, Huizen N=14, Rotterdam N=28, Wageningen 
N=12 and Zeewolde N=5. Participation was voluntary and confidential. Food 
bank recipients who were sufficiently fluent in Dutch to participate in oral 
and written interviews but had difficulties in reading or writing, were offered 
help filling in the questionnaire. Details on the sampling and data collection 
procedures have been described elsewhere (2).
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Questionnaires

Participants of the Food Bank study completed a self-administered general 
questionnaire, which consisted of questions regarding socio-demographics, 
anthropometry, grocery shopping and the content of their food parcels. 
Questions used for this study are shown in the online supplement.

Socio-demographics included date of birth, sex, duration of being recipient 
of a Dutch food bank (0-6 months, 6-12 months, and >12 months), household 
size (number of people in household), and level of education. We created 
three levels of education: low (less than finished elementary school), medium 
(elementary school), high (general intermediate, and lower vocational education, 
university, college, higher vocational, general secondary, and intermediate 
vocational education). Anthropometry included self-reported height and weight. 
Body mass index (BMI) was calculated as self-reported weight (kg) divided by 
self-reported height (m2). BMI cut-off points of the WHO were used to define 
weight status (26). With regard to the domain grocery shopping, we asked 
participants “How much money do you weekly spend on average on foods and 
drinks to supplement the food parcel?” This amount of money was divided by 
the number of persons in the household to create the variable money spent on 
groceries per person per week. Furthermore, we asked participants “To what 
extent are you responsible for the daily grocery shopping?” (not at all, a small 
part, half, a large part, completely) and “From which food groups do you buy 
foods most often to supplement the content of the food parcel?” Based on 
frequency, respondents were asked to indicate a maximum of two food groups 
from a list of 20 food groups from the Dutch Food Composition Table (NEVO) 
(27). Alcoholic beverages were not asked for.

Questions regarding the food parcels included: “How satisfied are you usually 
with the content of the food parcel?” (very unsatisfied, unsatisfied, not 
unsatisfied/not satisfied, satisfied, very satisfied), “How healthy do you think 
the content of the food parcel is in general?” (very unhealthy, unhealthy, not 
unhealthy/not healthy, healthy, very healthy), “Do you usually use all foods from 
the food parcel?” (never, sometimes, always), “Do you use perishable foods 
from the food parcel beyond their expiration date?” (never, sometimes, always), 

“Do you use non-perishable foods from the food parcel beyond their expiration 
date?” (never, sometimes, always), and “Why don’t you use some foods from 
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the food parcel?” (because the food is beyond the expiration date, because 
I don’t know how to use the food, because I don’t like the food, because 
complementary ingredients in the food parcel are missing to use the food, 
because I don’t have time to prepare the food, because I don’t have a stove 
and/or cooking utensils, because I don’t feel like it, other). Respondents were 
asked to choose one answer, which was most often applicable.

To measure the food security status of the participants, trained interviewers 
used a translated version of the 6-item US Department of Agriculture (USDA) 
Household Food Security Survey Scale (28). The original, validated (29) 
American questionnaire was translated back and forth for this study. Coding 
was carried out in accordance with the Guide to Measuring Household Food 
Security (28). Food security status was defined and classified according to the 
USDA guidelines: score 0 or 1 is food secure; score 2-4 is low food security; 
score 5-6 is very low food security (28).

Data analyses

Statistical analyses were performed using SPSS statistics for Windows 
version 21.0 (Armonk, NY: IBM Corp, USA). Descriptive statistics were used 
to summarize the food parcel and participant characteristics. Continuous 
variables were presented as mean and standard deviation, whereas categorical 
variables were presented as frequency and relative frequency.

The content of all scored food parcels was standardized to a single-person 
food parcel for one day to be able to compare the content of the different types 
of food parcels. The content was divided by the actual number of people the 
food parcel was intended for, or if not specified, the average household size 
of participating households making use of this specific type of food parcel at 
that specific food bank. The content was then divided by 2.5 as the content 
of a food parcel is intended for 2-3 days. Because of the differences in total 
number of recipients per food bank, a weighing factor was used based on the 
total number of recipients of the specific food bank at the time the data were 
collected. This makes the results representative for an average food parcel in 
the Netherlands. Absolute values (g) were presented as mean and standard 
deviation, relative values were presented as energy percentages (en%).
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When reporting the content of the food parcel in comparison with the Dutch 
nutritional guidelines (21, 22, 23), the macronutrients, fruit, vegetables and fish 
were compared with the recommendations for adult males and females aged 19-
70 years. The absolute amounts of macronutrients, fruit and vegetables in grams 
were divided by the recommended amounts in the Dutch nutritional guidelines 
(21, 22, 23) to calculate the number of days these amounts were provided for. 
In case the nutritional guideline is expressed as a range, the absolute amount 
of nutrients was divided by both the upper and lower daily recommendation to 
derive the minimum and maximum number of days, respectively.

To be able to compare the provided amounts of energy, fruit and vegetables 
per food bank, means and standard deviations of the provided amounts were 
calculated per food bank. Individual food groups provided in the food parcels 
were presented as frequency and relative frequency. The provided amount per 
food group in grams was presented as median and its interquartile range (IQR).

RESULTS

Food parcels

Table 1 shows the average weighed provided macronutrients, fruit, vegetables 
and fish for a single-person food parcel for one single day and a comparison 
with the nutritional guidelines. The provided amounts of energy (4,744 ± 38,866 
kcals), protein (14.6 en%) and saturated fat (12.9 en%) were higher than the 
nutritional guidelines, whereas the provided amounts of fruit (97 ± 1,441) and 
fish (23 ± 640) were lower than the nutritional guidelines.

The number of days for which the food parcel would provide sufficient nutrients, 
fruit, vegetables and fish for a single person ranged from 1.2 to 11.3 days 
(figure 1) and varied between food banks. The content of Dutch food parcels 
is intended to supplement the normal diet for 2.5 days. On average fruit (1.2) 
and fish (1.7) were provided for less than 2.5 days, whereas fibre (3.1-4.1), 
vegetables (3.7), protein (6.4-11.3), fat (total 3.7-10.5; saturated 5.7-8.1), energy 
(4.4-6.2), and carbohydrates (3.1-7.8) were provided for more than 2.5 days.
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Table 1: Average weighed provided nutrients, fruit, vegetables and fish from 96 food 
parcels from 11 food banks throughout the Netherlands, for a single-person food parcel 
for one single day compared with the nutritional guidelines

Absolute mean (g)a SD Relative mean (en%)a Guidelinesb

Energy, kcals 4,744 38,866 - 1,900-2,700c

Carbohydrates

Mono- and 
disaccharides

Polysaccharides

589

237

352

5,243

1,588

4,036

49.2

20.6

28.5

40-70 en%d

-

-

Protein 172 1,714 14.6 8-10 en%d

Fat total

Fat monounsaturated

Fat polyunsaturated

Fat saturated

Fat trans

178

63

31

68

4

1,365

492

260

543

49

34.1

12.0

5.9

12.9

0.7

20-40 en%e

-

12 en%f

10 en%g

1 en%g

Fibre 49 512 - 30-40 gramsh

Fruit 97 1,441 - 200 gramsh

Vegetables 295 2,700 - 200 gramsh

Fish 23 640 - 34 gramsi

en% = energy percentage
- = no value set
a Weighed for the total number of recipients per food bank.
b Dutch nutritional guidelines for a healthy diet (21, 22, 23).
c Estimated average requirement for men and women in the age ranges 19-30 year, 31-50 year 
and 51-70 year.
d Recommended dietary allowance for men and women in the age ranges 19-30 year, 31-50 year 
and 51-70 year.
e Daily adequate intake for men and women with normal weight, overweight or undesirable weight 
gain in the age ranges 19-30 year, 31-50 year and 51-70 year. The daily adequate intake for 
overweight people or people with undesirable weight gain is 20-30/35 en%.
f Daily tolerable upper intake level for men and women in the age ranges 19-30 year, 31-50 year 
and 51-70 year.
g Daily tolerable upper intake level for men and women in the age ranges19-30 year, 31-50 year 
and 51-70 year; daily adequate intake = as low as possible.
h Daily recommendation for men and women in the age ranges 19-30 year, 31-50 year and 51-70 year.
i Based on the guideline of 2 times fish per week and the average weight of 120 grams for a single 
portion.
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Figure 1: Number of days the total average weighed absolute amounts of macronutrients, 
fruit, vegetables and fish in grams from 96 food parcels from 11 food banks throughout 
the Netherlands are provided for in a single-person food parcel, based on the Dutch 
nutritional guidelines (21, 22, 23). The minimum number of days the absolute amount 
of nutrients were provided for was based on the lowest recommended values. The 
maximum number of days the absolute amount of nutrients were provided for was 
based on the highest recommended values. The reference line is set at 2.5 days.

The mean provided amounts of energy, fruit and vegetables per single-person 
food parcel for one day varied widely between food banks; the provided 
amount of energy ranged from 3,201 ± 1,188 to 9,050 ± 11,146 kcals, fruit 
ranged from 38 ± 27 to 582 ± 61 grams and vegetables ranged from 187 ± 66 
to 836 ± 432 grams.

The presence of individual food groups in the food parcels and the median 
provided amount and interquartile range per product group for a single-person 
food parcel for one day are shown in table 2. The following food groups were 
present in ≥75% of the food parcels: bread (100%), non-alcoholic beverages 
(100%) and vegetables (100%), pastry and cookies (96%), nuts, seeds and 
snacks (95%), sugar, candy, sweet filling and sweet sauces (90%), milk and 
milk products (82%), fats, oils and savoury sauces (78%), fruit (76%), and 
meat, meat products and poultry (75%), whereas the food groups legumes 
(8%), savoury filling e.g. peanut butter (17%), eggs (21%), soy and vegetarian 
products (25%), and fish (27%) were provided in least food parcels.
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Table 2: The presence of individual food groups in the 96 food parcels from 11 food 
banks throughout the Netherlands and the median provided amount and interquartile 
range per product group for a single-person food parcel for one day

Food groupsa % N Median (IQR) in grams

Based on all 
96 parcels

Based on parcels 
containing foods from 

specific food group

Bread 100 96 256 (156-398) 256 (156-398)

Non-alcoholic beverages 100 96 437 (203-850) 437 (203-850)

Vegetables 100 96 247 (168-455) 247 (168-455)

Pastry and cookies 96 92 93 (40-1700 100 (45-171)

Nuts, seeds and snacks 95 91 81 (40-153) 87 (48-157)

Sugar, candy, sweet filling and sweet sauces 90 86 61 (27-129) 68 (40-139)

Milk and milk products 82 79 358 (91-724) 445 (200-770)

Fats, oils and savoury sauces 78 75 25 (1-66) 46 (15-83)

Fruit 76 73 79 (7-176) 127 (61-232)

Meat, meat products and poultry 75 72 124 (6-228) 173 (101-284)

Grains, flower and rice 69 66 50 (0-137) 110 (46-177)

Potatoes 69 66 143 (0-245) 200 (131-348)

Combined dish 55 53 33 (0-109) 86 (55-195)

Cheese 52 50 3 (0-43) 40 (11-87)

Soup 34 33 0 (0-87) 150 (80-216)

Fish 27 26 0 (0-22) 59 (44-77)

Soy and vegetarian products 25 24 0 (0-1) 59 (16-153)

Eggs 21 20 0 (0-0) 43 (26-80)

Savoury filling 17 16 0 (0-0) 50 (36-85)

Legumes 8 8 0 (0-0) 139 (74-252)

IQR = interquartile range
a Food groups are based on the Dutch Food Composition Table (27).

The median provided amount in all 96 scored food parcels was highest for 
the five following food groups: non-alcoholic beverages (437 [IQR 203-850] 
g), milk and milk products (358 [IQR 91-724] g), bread (256 [IQR 156-398] g), 
vegetables (247 [IQR 168-455] g), and potatoes (143 [IQR 0-245] g) and lowest 
for the following five food groups fish (0 [IQR 0-22] g), soy and vegetarian 
products (0 [IQR 0-1] g), eggs, savoury filling and legumes (all 0 [IQR 0-0] g).
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Study population

In total, 251 Dutch food bank recipients from 11 food banks filled out the 
questionnaire (Table 3). Mean age of the total study sample was 46.3 ± 10.6 
years and most of the participants were recipient of the food bank >12 months. 
The majority of the participants (52.4%) had a medium level of education. Of 
the participants, 56.8% was either overweight or obese. Furthermore, 72.9% 
of the participants was food insecure of which 40.4% with very low food 
security. A detailed description of the participants’ characteristics have been 
described elsewhere (2). Most of the participants were completely responsible 
for the daily grocery shopping (59.6%), (very) satisfied with the content of the 
food parcel (75.7%), and in general perceived the content of the food parcel 
as (very) healthy (61.8%). Of the participants, 39.4% used all foods provided, 
22.7% never used perishable foods and 13.5% never used non-perishable 
foods beyond their expiration date.

Food bank recipients reported to most often buy foods from the following five 
food groups to supplement the food parcel: potatoes (18.6%), cheese (12.8%), 
meat, meat products and poultry (12.8%), fruit (9.5%), milk and milk products 
(9.5%), while vegetables (6.4%) and fish (4.6%) were bought less often. The 
main reported reason for not using foods from the food parcel was food beyond 
the expiration date (45.9%), followed by not liking the food (22.3%), and other 
reasons (19.6%) such as religion or allergy.
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Table 3: Characteristics of 251 Dutch food bank recipients from 11 food banks 
throughout the Netherlandsa

Characteristics Mean, 
N (% / range)

SD

Age (years) 46.3 10.6

Sex 

Male 93 (37.1)

Female 158 (62.9)

Duration of being recipient

0 - 6 months 91 (36.3)

6 - 12 months 63 (25.1)

>12 months 97 (38.6)

Household size

1 person 102 (40.6)

2 - 4 persons 108 (43.0)

≥5 persons 41 (16.3)

Educational level 

Low 34 (13.6)

Medium  131 (52.4)

High 85 (34.0)

Weight status   

Underweight; BMI <18.5 kg/m2 8 (3.3)

Normal Weight; BMI 18 - 24.9 kg/m2 98 (40.0)

Overweight; BMI 25 - 29.9 kg/m2 70 (28.6)

Obese; BMI ≥30 kg/m2 69 (28.2)

Money spent on groceries per person per 
week in Euros 

18.0 (0 - 50)

Responsibility daily grocery shopping

Not at all 3 (1.2)

A small part 27 (10.8)

Half 30 (12.0)

A large part 41 (16.4)

Completely 149 (59.6)
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Characteristics Mean, 
N (% / range)

SD

Satisfaction with food parcel

Very unsatisfied 4 (1.6)

Unsatisfied 11 (4.4)

Not unsatisfied/not satisfied 46 (18.3)

Satisfied 140 (55.8)

Very satisfied 50 (19.9)

Perception healthiness content of food 
parcel

Very unhealthy 0 (0)

Unhealthy 18 (7.2)

Not unhealthy/not healthy 77 (30.9)

Healthy 140 (56.2)

Very healthy 14 (5.6)

Use of all products from food parcel 

Never 9 (3.6)

Sometimes 143 (57.0)

Always 99 (39.4)

Use of perishable foods beyond expiration 
date

Never 57 (22.7)

Sometimes 154 (61.4)

Always 40 (15.9)

Use of non-perishable foods beyond 
expiration date

Never 34 (13.5)

Sometimes 159 (62.9)

Always 59 (23.5)

Level of food security

Food secure 68 (27.2)

Low food secure 109 (43.4)

Very low food secure 74 (29.5)
a Total N was 251. For age, educational level and responsibility of grocery shopping N was 250, 
for perception healthiness content of food parcel N was 249, for weight status and money spent 
on groceries in Euros per person per week N was 245.

Table 3: Continued
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DISCUSSION

Our study shows that the nutritional content of food parcels provided by 
Dutch food banks was not in line with the Dutch nutritional guidelines (21, 
22, 23). The food parcels provided too high amounts of energy, protein and 
saturated fat, whereas the provided amounts of fruit and fish were too low. 
Furthermore, food bank recipients seldom bought fruit and fish to supplement 
their food parcel.

Although food banks across the world differ in the way they collect and provide 
foods, the few available studies in Canada and the US showed similar results 
as us regarding the wide range in availability of macronutrients and food groups 
(30, 31, 32) and the low availability of fruit (31, 32, 33). A study by Jessri et al. 
(34) showed that none of food hampers (i.e. one- to five-person hampers) met 
the DRI recommendations for vitamin A and zinc and that nutrients missing 
from the food hampers could be provided from fresh fruits, vegetables, dairy, 
and meat products. Teron & Tarasuk (30) found that food parcels contained 
more energy and protein than what is recommended for the number of days 
that the food parcel was intended for. In contrast, Irwin et al. (31) found that 
food parcels contained lower amounts of energy than recommended. In general, 
the provided amounts of fruit in the food parcels were relatively low and below 
dietary recommendation (31, 32, 33).

Food parcels which are not in line with dietary recommendations, may lead 
to unhealthy nutritional intake, which may consequently lead to a higher risk 
of nutrition related chronic diseases. Studies on the nutritional intake of food 
bank recipients are, however, scarce. A study by Leung et al. (35) shows that 
adults participating in a Supplemental Nutrition Assistance Program (SNAP) 
had diets poorer in quality than non-SNAP participants, who also did not meet 
the recommended guidelines (e.g. for fruit, vegetables and fish). In addition, 
poor consumption frequencies for especially fruit, vegetables and dairy 
products were observed in French food aid users (36). In addition, 33% of the 
participants in this study had low serum ß-carotene concentrations, 26.5% 
were at moderate risk of vitamin C deficiency, almost 70% were at risk of folate 
deficiency, and 85.6% of vitamin D deficiency (36). Robaina and Martin (6) 
showed that food pantry users consumed limited amounts of fruit, vegetable 
and fibre. Also, Depa et al. (37) showed considerably lower fruit intake in 
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disadvantaged people using food banks compared to the low SES populations 
of national surveys. Only one study showed that nutritional intake of food bank 
users was not worse than the general population (38).

Overall, in our study the nutritional content of a single person food parcel for 
one day is comparable with the dietary intake of the general Dutch population 
(39). However, the amount of kcals, fibre, vegetables and fish is more than 
twofold higher compared to the dietary intake. It is important to take into 
account that we compared the content of the food parcels with dietary intake 
of the general Dutch population while we do not know what is actually eaten 
from the food parcel.

Our study seems to show some conflicting results. The amounts of energy 
and macronutrients such as protein and carbohydrates in the food parcel 
were provided for more than 2.5 days and 57% of the participants was either 
overweight or obese. However, 73% of our study population was food insecure 
and only 39% always used all foods provided. The main reported reason for not 
using foods from the food parcel was food beyond the expiration date (45.9%), 
followed by not liking the food (22.3%), and other reasons (19.6%) such as 
religion or allergy. Also, fruit was provided in 76% and fish in 27% of the food 
parcels, and the amounts of fruit and fish in a single person food parcel for 
one day were below the recommendation. In spite of that, only 10% of the 
recipients bought fruit and 5% fish to supplement the food parcel. Furthermore, 
foods from the food groups bread, non-alcoholic beverages and vegetables 
were provided in all food parcels, whereas foods from protein containing food 
groups such as fish, soy and vegetarian products, eggs and legumes were 
provided in very few food parcels. However, the majority of the food bank 
recipients was (very) satisfied with the content of the food parcel and in general 
perceived the content of the food parcels as (very) healthy.

The results of our study should be interpreted in the context of its strengths 
and limitations. Strengths include the methods that we used to analyse the 
nutritional quality because it takes the variability between food parcels, types 
of food parcels scored per food bank, and the total number of recipients per 
participating food bank into account. For example, if smaller food banks provided 
high amounts of vegetables, whereas larger food banks provided low amounts 
of vegetables the overall mean weighed for the total number of recipients per 
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food bank would not be overestimated. Therefore, our results are representative 
for an average food parcel from an average food bank in the Netherlands.

For the current study we compared the nutritional content of the food parcels 
with the Dutch nutritional guidelines for a healthy diet. Several issues should 
be addressed. First, we measured the content of the food parcels but not the 
actual food intake. Food bank recipients did not eat certain foods provided 
because of personal preferences or poor quality of the foods. Second, we did 
not measure foods bought or foods provided by others. Third, in November 
2015 new guidelines for a healthy diet were launched in the Netherlands (40), 
in which the fish guideline changed from 2 portions per week to 1 portion 
per week. Hereby, the recommendation decreased from 34 grams/day to 17 
grams/day, and food parcels would consequently meet the new fish guideline. 
However, we would like to stress that this does not necessarily mean that fish 
consumption also meets the fish guideline. Fourth, the content of the food 
parcel was intended for 2.5 days but some foods provided were intended to be 
used for more than 2.5 days (e.g. a jar of peanut butter, a bag of sugar), which 
may have led to an overestimation of the availability of some macronutrients. 
Unfortunately it was not possible to mark foods that were used as kitchen pantry 
stock. The usual classification of foods as stock foods may not be applicable 
to our study population. Food bank recipients largely depend on the content 
of food parcels and therefore often finish foods which are intended for more 
than 2.5 days faster. For example, a jar of jam may be finished much faster if 
there are no alternatives to choose from. In future research it is important to 
collect dietary intake data of Dutch food bank recipients to verify whether the 
definition of stock foods is applicable to our study population, and what is 
actually eaten from the food parcel.

Furthermore, from literature it is known that seasonal variation may influence 
the type and/or quantity of fruit and vegetable intake of adults (41). Due to the 
broad period of data collection -October 2010 to April 2011- seasonal variation 
of fruit and vegetable supply may have led to bias.

At last, weight status was based on self-reported height and weight, and 
therefore may have been biased. A study by Ver ploeg et al. (42) reported 
that overweight women who received food stamp benefits were less likely to 
recognize they were overweight than eligible nonparticipants.
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Our study shows that the nutritional quality of food parcels supplied by 
Dutch food banks was not in line with the nutritional guidelines. As food bank 
recipients largely rely on the content of food parcels, the current content is 
not likely to contribute to a healthy diet. This is a serious issue because of 
the high prevalence of food insecurity and overweight in this population and 
consequently high risks of nutrition-related chronic diseases. Our results 
highlight the need to improve the nutritional quality of the food parcels provided 
by Dutch food banks. Furthermore, efforts may be needed not just to change 
the content of the food parcels, but to change consumer demand for some of 
the food items through e.g. skill-building, nutrition education, and tasting.

In the present concept of the food banks, food parcels could be improved by 
providing handles for composing a food parcel according to the nutritional 
guidelines for a healthy diet as much as possible. Also, information on which 
foods are necessary and desirable for composing a healthier food parcel could 
be given to donating companies, and companies who potentially could donate 
food. Still, more research is needed on the nutritional intake of food bank 
recipients, whether providing handles for composing a food parcel according 
to the nutritional guidelines for a healthy diet improves the nutritional content 
of the food parcels, and how this improvement affects the nutritional intake.
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SUPPLEMENT

General Questionnaire
Socio-demographics

What is your date of birth?

     day     month    year

What is your sex?

Male Female

O O

How long are you recipient of a Dutch food bank?

O 0 – 6 months

O 6 – 12 months

O >12 months

Household size

Number of adults, including yourself

Number of children <18 years, living at home

Number of children ≥18 years, living at home

What is your highest completed education (completed with a diploma)?

O None

O Primary education

O Lower vocational education

O Low or intermediate general education

O Intermediate vocational education

O Higher general education and pre-university education

O Higher vocational education

O University
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Anthropometry

What is your height?

centimeters

What is your body weight at this moment?

kilograms

Grocery shopping

How much money do you weekly spend on average on foods and drinks to 
supplement the food parcel?

Euros

To what extent are you responsible for the daily grocery shopping?
Not at all A small part Half A large part Completely

O O O O O

From which food groups do you buy foods most often to supplement the 
content of the food parcel?

Note: based on frequency, indicate a maximum of 2 food groups.
O Bread

O Cheese

O Combined dish

O Eggs

O Fats, oils and savoury sauces

O Fish

O Fruit

O Grains, flower and rice

O Legumes

O Meat, meat products and poultry

O Milk and milk products

O Non-alcoholic beverages

O Nuts, seeds and snacks

O Pastry and cookies
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O Potatoes

O Savoury filling

O Soup

O Soy and vegetarian products

O Sugar, candy, sweet filling and sweet sauces

O Vegetables

Content of the food parcel

How satisfied are you usually with the content of the food parcel?

Very unsatisfied Unsatisfied Not unsatisfied/
not satisfied

Satisfied Very satisfied

O O O O O

How healthy do you think the content of the food parcel is in general?

Very unhealthy Unhealthy Not unhealthy/
not healthy

Healthy Very healthy

O O O O O

Do you usually use all products from the food parcel?

Never Sometimes Always

O O O

Do you use perishable foods from the food parcel beyond the expiration date?

Never Sometimes Always

O O O

Do you use non-perishable foods from the food parcel beyond the 
expiration date?

Never Sometimes Always

O O O
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Why don’t you use some foods from the food parcel?

Note: choose 1 reason, which is most often applicable.
O Because the food is beyond the expiration date

O Because I don’t know how to use the food

O Because I don’t like the food

O Because complementary ingredients to use the food are missing in the food parcel

O Because I don’t have time to prepare the food

O Because I don’t have a stove and/or cooking utensils

O Because I don’t feel like it

O Other, ….
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ABSTRACT

Purpose: Food assistance program users are a specific group of nutritional 
concern, as they are often food insufficient and have poorer diet quality 
compared to non-food assistance program users. The aim of our study was to 
assess dietary intake of Dutch food bank recipients (n=167) and to compare 
this with dietary intake of a representative sample of the general population 
(Dutch National Food Consumption Survey (DNFCS-all): n=1,933), including 
a low-socioeconomic status (SES) sample (DNFCS-low-SES: n=312), using 
data from the DNFCS 2007-2010.

Methods: In this cross-sectional study, twelve food banks throughout 
the Netherlands participated. Food bank recipients’ characteristics were 
assessed with a self-administered questionnaire. Dietary intake data was 
collected through three 24-hour recalls. Habitual dietary intake (mean, 
percentiles, and 95%CI) was estimated for all samples. Differences between 
samples were determined by comparing the 95%CIs.

Results: Mean age of the study population (62.9% female) was 48.6 years 
(SD:10.1). Mean energy intake was 1,986 [95%CI 1,830-2,089] kcal. The 
majority of the Dutch food bank recipients had lower intakes than dietary 
reference intakes for dietary fiber, fruit, vegetables, and fish (range: 86.6-
99.3%), and a higher intake for saturated fat (88.1% [95%CI 84.1-98.9]). 
Furthermore, mean intakes of energy, fiber, fruit, and vegetables were 
significantly lower in Dutch food bank recipients than in the DNFCS-all and 
the DNFCS-low-SES (e.g. daily mean fruit intake (g) food bank recipients 62.8 
[95%CI 45.5-76.5], DNFSC-all 105.8 [95%CI 105.4-117.9], and DNFCS-low-
SES 85.1 [95%CI 78.7-100.2]). Fish intake was significantly lower compared 
with the DNFCS-all, but not compared with the DNFCS-low-SES.

Conclusions: Dutch food bank recipients, who largely rely on the content of 
food parcels, are not able to meet the nutritional guidelines for a healthy diet, 
and their dietary intake is poorer than the general as well as the low-SES sample 
of the Dutch adult population. More research is needed on how to improve 
the dietary intake of this vulnerable population subgroup, by e.g. revising the 
content of the food parcels and to develop effective intervention activities.
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INTRODUCTION

Food assistance program users are a specific group of people of nutritional 
concern, as they have limited resources to purchase food and largely rely on 
the availability and quality of donated food in the food parcels. We showed 
earlier (1) that the nutritional content of food parcels in the Netherlands is not 
in line with the dietary guidelines for a healthy diet. The provided amounts of 
energy, protein and saturated fat for a single-person food parcel for a single 
day were higher than the nutritional guidelines, whereas the provided amounts 
of fruit and fish were lower. This previous work suggests that the nutritional 
guidelines for a healthy diet cannot be met if food supplied by food banks is 
the sole food source.

Food assistance program users, i.e. eligible low-income families and 
individuals who make use of temporary food assistance programs such as 
food banks, food pantries, and the supplemental nutrition assistance program, 
are often food insufficient (2-6) and have poorer diet quality compared to 
non-food assistance program users (7-9). Studies on the nutritional intake of 
food assistance program users show a lower consumption of fruit, vegetables, 
dairy products, or seafood compared with the guidelines (6, 7), the general 
population (10) or the low-socioeconomic status (SES) population (7, 11). 
Furthermore, for vitamin A (12, 13), C and E, and folate (12), fiber (6, 7, 12), 
calcium and zinc (13) inadequate intakes have been reported. In addition, one 
study revealed that, food assistance program users, compared to the general 
population, show higher prevalences of folate and vitamin D deficiency, and 
of low vitamin C, ß-carotene, and zinc levels (10). The inadequate nutritional 
intake and suboptimal nutritional status may lead to malnutrition and higher 
risks of nutrition related chronic diseases (12, 14).

The Dutch Food Bank is a charitable non-governmental organization which 
collects and distributes donated foods through 167 food banks with 535 
distribution points throughout the Netherlands. In 2016, the food banks 
supported approximately 135 thousand individuals, and they aimed to provide 
food parcels weekly that supplement the normal diet for 2-3 days, up to a 
maximum of 3 years. (15). The criteria to become a food bank recipient were 
that individuals living alone with a monthly disposable income <180 Euros 
qualified for food assistance as did families with a monthly disposable income 
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of <180 Euros with the additional income allowance of 60 Euros per adult 
and 50 Euros per child (<18 years of age). The content of food parcels largely 
depends on donated foods by food companies, supermarkets and individuals, 
and consequently varies by week and by food bank.

Worldwide, food assistance programs significantly differ in the way the food 
is collected and provided. Three studies assessing the nutritional intake of 
adult food assistance program users were conducted in the USA (6, 7, 12), two 
in Canada (10, 13), and two in Europe; France (10) and Germany (11). Dutch 
data are not available yet. Insight in the nutritional intake of Dutch food bank 
recipients is important in order to determine whether food bank recipients are 
able to meet the nutritional guidelines for a healthy diet, given that the provided 
food parcels do not meet these guidelines (1). This study takes into account 
foods eaten from the food parcel as well as additionally bought foods, and 
provides a more accurate assessment of dietary sufficiency of food assistance 
users than merely analyzing the content of the food parcels. This knowledge 
is necessary to improve the nutritional quality of food bank parcels, which 
is likely to positively impact the dietary intake of this vulnerable population 
subgroup and to reduce their risk of nutrition related diseases.

Therefore, the aims of this study were 1) to assess the dietary intake of Dutch 
food bank recipients, 2) to compare the dietary intake of Dutch food bank 
recipients with dietary reference intakes (DRIs), and 3) to compare the dietary 
intake of Dutch food bank recipients with the dietary intake of a representative 
sample of the general and low-SES Dutch adult population.

MATERIALS AND METHODS

In the Netherlands, there were approximately 135 food banks in 2011-2012. 
The inclusion criterion for food banks to participate in our study was provision 
of food parcels once a week. The ones providing food parcels every other week 
were excluded. To obtain a sample which reflects the different food banks and 
therefore recipients best, we recruited food banks that varied in the number 
of recipients (smaller [n<50], medium [n=50-100] as well as larger [n>100] 
numbers of recipients), urbanization level (smaller [e.g. 30,000 inhabitants] as 
well as larger [e.g. >120,000 inhabitants] cities), and region (different regions 
across the Netherlands). Eventually, food banks were selected based on 
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their willingness to participate. Each participating food bank had its own way 
of working. They either collect foods and compose the content of the food 
parcels themselves, or they receive ready-to-supply food parcels, which are 
composed elsewhere (e.g. a distribution center, another food bank). However, 
they all aim to supply food parcels of which the content is -more or less- similar.

The study was approved by the Medical Ethical Committee of the VU Medical 
Center in Amsterdam, the Netherlands, as well as the national board of the 
Dutch Food Bank. Participants were exempt from informed consent by the 
Medical Ethical Committee of the VU Medical Center. Prior to this study, a 
pilot was carried out among 4 food bank recipients from the food bank in 
Huizen, to test our materials and the feasibility of the measurements. This 
was done by administering the general and food security questionnaires and 
conducting the 24-h recall interview and anthropometric measurements in 
the 4 food bank recipients in order to find out whether the questions in the 
questionnaires were clear, and how much time it would take to conduct the 
measurements and interviews.

Study sample

The target population consisted of recipients of the 12 participating food 
banks. We recruited recipients through information letters, active recruitment 
at the food banks and promotional posters. They could sign up for the study 
with an application form, by telephone or e-mail within either two or three 
weeks after they were informed about the study through information letters, 
the researchers at the food banks and promotional posters,. Inclusion criteria 
for participation were: 1) ≥18 years of age, 2) adequate command of the 
Dutch language to participate in oral and written interviews, 3) recipient of a 
Dutch food bank >1 month, 4) collect own food parcel at the food bank, and 
5) possible to be contacted by phone. Only one member per household was 
enrolled. Of the approximately 1,200 food bank recipients at the participating 
food banks, 284 voluntarily indicated that they were interested to participate, 
of which 173 (60.9%) actually participated in the study. For 66 of the 111 
recipients who signed up for participation, but did not participate, we 
were able to ascertain the reason for non-participation; 1) not a food bank 
recipient anymore at the start of the study (n=19), 2) lack of time (n=12), 
3) no longer wants to participate (n=11), 4) no adequate command of the 
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Dutch language (n=8), and 5) other reasons (n=16) such as illness or not 
willing to participate in anthropometric measurements. Of the 45 remaining 
recipients who did not participate after signing up, 15 recipients did not show 
up at the first measurements, 29 recipients did not respond to email and/or 
phone calls, and 1 recipient did not fill in contact information. Data collection 
was scheduled between September 2011 and February 2012, and collected 
through a general questionnaire, anthropometric measurements and 24-
hour (24-h) recalls. Participants were excluded from data-analyses in case 
of <3 24-h recalls and/or a missing general questionnaire (n=6). A total of 
167 participants, approximately 14% of the 1,200 food bank recipients at 
the participating food banks, were included for data analyses. Participants 
who completed the study received both a gift coupon of 5 Euros, and a 
small incentive.

Questionnaires

Participants completed a self-administered general questionnaire at the food 
bank, which consisted of questions regarding socio-demographics, lifestyle 
factors, nutrition, and the appreciation of the food parcels. Participants who 
had difficulties in reading or writing, were offered help filling in the questionnaire.

Socio-demographics included date of birth, sex, duration of being recipient of 
the Dutch food bank (0-6 months, 6-12 months, and >12 months), household 
composition (number of children <18 years, ≥18 years, and adults in household) 
and educational level. For the covariable household composition, we created 
three categories: single parent household (including one adult and at least one 
child), household without children (including at least one adult and no children), 
and multiple household with children (including at least two adults and at 
least one child). We created three levels of education: low (less than finished 
elementary school), medium (finished elementary school) and high (higher than 
finished elementary school).

Lifestyle factors included current smoking (yes/no) and physical activity. 
Physical activity was established by asking “How many days a week 
are you physically active at moderate intensity for at least 30 minutes?”. 
Moderately intense physical activity included sport activities, walking, cycling, 
gardening, and performing heavy housework. We created two categories 
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(0-4 days a week/5-7 days a week) based on the national physical activity 
guidelines for adults; at least 5 days a week 30 minutes of physical activity at 
moderate intensity (16).

Regarding nutrition, we asked participants “How satisfied are you with your 
current food intake?” (very unsatisfied, unsatisfied, not unsatisfied/not satisfied, 
satisfied, very satisfied), and “How healthy do you think your current food 
intake is?” (very unhealthy, unhealthy, not unhealthy/not healthy, healthy, very 
healthy). Questions regarding the food parcels included: “How satisfied are 
you usually with the content of the food parcel?” (very unsatisfied, unsatisfied, 
not unsatisfied/not satisfied, satisfied, very satisfied), “How healthy do you 
think the content of the food parcel is in general?” (very unhealthy, unhealthy, 
not unhealthy/not healthy, healthy, very healthy).

Anthropometric measurements

Trained researchers measured participants body height, body weight and waist 
circumference, according to a standardized protocol developed for this study. 
For the hereafter-described height and weight measurements, participants 
were asked to remove any items from their pockets and to take off their shoes 
and coat. A portable stadiometer, type Seca ® 214, was used to measure 
height to the nearest 0.1 cm, and a calibrated mechanical scale, type Seca 
® 761, to measure weight to the nearest 0.5 kg. Waist circumference was 
measured in duplicate on bared skin, with a measurement tape to the nearest 
0.1 cm. Body mass index (BMI) was calculated as measured weight (kg) divided 
by measured height squared (m2). BMI cut-off points of the WHO were used to 
define weight status (17).

Data collection of the 24-hour recalls

Data on food intake and supplement use were collected by trained interviewers 
through three 24-h recalls in a 3-week period using the USDA five-step Multiple-
Pass Method (MPM) (18-20). The MPM method was developed for collecting 
interviewer-administered 24-h recalls and includes multiple passes through the 
24-h of the previous day, during which respondents receive cues to help them 
remember and describe foods and drinks they consumed (18-20).
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The first 24-h recall was conducted in-person, during which a table scale, type 
KERN FCE 6 K2 ®, extensive tableware, and a portion size photo book were 
used to assist in portion-size estimation of consumed foods and drinks. The 
portion size photo booklet was taken home by the participants to use in the 
second and third 24-h recalls, which were conducted by phone. We aimed to 
obtain dietary information on two different weekdays and one weekend day, 
or if not possible, on three different weekdays. Twenty-four hour recalls were 
conducted at dates and times unannounced to the participants.

Data processing of the 24-h recalls

All recorded foods and drinks from the three 24-h recalls were coded with 
the corresponding Dutch Food Composition Table code (NEVO-code) (21, 22). 
Portion sizes consumed were entered in gram weights. Energy content and 
nutrient composition of the food and drinks consumed was determined using 
the 2010 NEVO-database (22), which provides the nutrient composition of 
foods and drinks commonly consumed in the Netherlands.

Data Dutch National Food Consumption Survey 2007-2010

To compare dietary intake of the Dutch food bank recipients with dietary intake 
of a representative sample of the general Dutch adult population, we used a 
selection of the food consumption data from male and female adult participants 
of the Dutch National Food Consumption Survey 2007-2010 (DNFCS) (23). This 
selection of the DNFCS consisted of participants aged 23-69 years, similar to 
the age range of the Dutch food bank recipients, and included a low-SES sample, 
based on the highest completed educational level; primary or lower vocational 
education. DNFCS-all indicates all adults aged 23-69 years (n=1,933), whereas 
DNFCS-low-SES indicates the subgroup (n=312) with a low-socioeconomic 
status (SES). Briefly, participants were drawn from representative consumer 
panels. Inclusion criteria were a maximum of one person per household, and 
an adequate command of the Dutch language. Data were collected between 
March 2007 and April 2010. Participants completed a general questionnaire 
either on paper or online on various background and lifestyle factors (23). Two 
non-consecutive 24-h recalls using EpicSoft software (24) were conducted per 
participant by telephone, at dates and times unannounced to the participants 
(23). The 2011 NEVO-database was used to determine energy content and 
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nutrient intake. Also, self-reported height (cm) and body weight (kg) were 
recorded during the telephone interviews. All interviews were carried out by 
trained dieticians.

Statistical analyses

Characteristics of the food bank recipients and the DNFCS participants were 
analyzed with IBM SPSS Statistics for Windows version 21.0 (Armonk, NY: 
IBM Corp, USA). Descriptive statistics were used to summarize the participant 
characteristics. Continuous variables were presented as mean and standard 
deviation (SD), whereas categorical variables were presented as frequency and 
relative frequency.

To make the dietary intake data more normal distribution-like, a Box-Cox 
transformation was used. This was visually tested with Q-Q plots. Habitual 
dietary intake data, i.e. the long term mean intake of energy, macronutrients, 
fruit, vegetables and fish with the accompanying distributions, was estimated 
from the observed daily intake by correction for the intra-individual (day-to-
day) variation. This was done using SPADE (Statistical Program to Assess 
Dietary Exposure, version 3.1, RIVM), which was implemented in R (25) 
version 3.3.1 (The R Foundation for Statistical Computing, Austria). This is 
a highly advanced method developed by the National Institute for Public 
Health and the Environment to estimate habitual dietary intake distributions 
on national level (26), which takes the within- and between-person variation 
into account. Uncertainty in the habitual intake distribution and the proportion 
below or above a cutoff value was quantified with bootstrap (1,000 samples), 
providing 95% confidence intervals (95%CIs). Analyses for DNFCS-all and 
DNFCS-low-SES included age and sex as covariables to adjust for possible 
differences in dietary intake between males and females, and were weighed 
for small deviations in sociodemographic characteristics (level of education, 
region, and urbanization) from the Dutch population, deviations from an equal 
distribution of days of the week, and season of data collection based on the 
first interview day (23).

For the analyses of the habitual dietary intake of Dutch food bank recipients 
an extension of SPADE was used to include non-personal covariables i.e. 
household composition, and the number of days between receiving the last 
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food parcel and the day of the recall, besides age and sex. These non-personal 
covariables were added to the model because they are possibly associated with 
dietary intake; adult caregivers may sacrifice their own diet to avoid that their 
children should experience hunger (27), and the more days between receiving 
a food parcel and the day of the recall, the less food is assumed to be available 
from the food parcel. Furthermore, a weight factor was included for sex (i.e. 
male: 1.34756 and female: 0.79477) to make the results more comparable 
with the DNFCS, where the proportion of males and females was nearly 50/50. 
The estimated habitual intake distribution is presented by its mean and some 
percentiles with the corresponding 95%CI.

To evaluate the dietary intake, energy, macronutrients, fruit, vegetables and fish 
intakes were compared with DRIs, if available. The contribution of nutrients 
from dietary supplements was not considered. We compared dietary intake 
with the Dutch nutritional guidelines for a healthy diet which were in use at the 
time we collected our data (28-30). The percentages of participants below or 
above these DRIs (28-33) were based on cutoff values of the recommended 
dietary allowance for carbohydrates, and protein, the daily adequate intake for 
fat, the daily tolerable upper level for polyunsaturated fat, and trans fat, and 
the daily recommendation for fiber, fruit, vegetables, and fish.

We determined differences in estimated habitual intakes and percentages of 
participants not meeting the DRIs between the Dutch food bank recipients and 
the representative sample of the general and low-SES Dutch adult population 
by comparing the 95%CIs. When the 95%CIs did not overlap, the difference 
between the groups was considered to be statistically significant.

RESULTS

Food Banks

The twelve participating food banks (with number of participants indicated in 
brackets) from 8 provinces were located in two smaller (Boxtel [n=8], Zeewolde 
[n=5]), four medium (Alkmaar [n=31], Delft [n=9], Hilversum [n=10], and 
Wageningen [n=5]), and six larger size (Amersfoort [n=16], Apeldoorn [n=8], 
Breda [n=7], Enschede [n=46], Groningen [n=10], and Rotterdam [n=18]) cities. 
This included one small food bank (Zeewolde), five medium size food banks 
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(Boxtel, Delft, Hilversum, Rotterdam and Wageningen), and six large food 
banks (Alkmaar, Amersfoort, Apeldoorn, Breda, Enschede and Groningen).

Dutch food bank recipients

Complete data were collected from 167 Dutch food bank recipients, of whom 
62.9% were female (Table 1). Mean age of the total study sample was 48.6 
(SD:10.1) years and the majority of the participants was low educated (66.5%). 
Furthermore, 58.1% were current smokers and 61.1% reported to meet the 
national physical activity guideline. More than two third of the participants 
were either overweight or obese. The majority of the participants (60.5%) 
were usually either satisfied or very satisfied with content of the food parcel, 
and 50.9% perceived the content of the food parcel either as healthy or as 
very healthy.

DNFCS-all and DNFSC-low-SES samples

Mean age of the DNFCS-all (n=1,933) and DNFCS-low-SES (n=312) was 44.0 
(SD:14.2) and 49.3 (SD:14.3) years, respectively (Table 1). Males and females 
were about equally represented in both samples. In the DNFCS-all, 26.1% 
was a current smoker, 66.7% reported to meet the national physical activity 
guideline, and 54.8% was either overweight or obese. In the DNFCS-low-SES, 
29.2% was a current smoker, 66.4% reported to meet the national physical 
activity guideline, and 65.0% was either overweight or obese.

Comparison of Dutch food bank recipients dietary intake with DRIs

Mean daily habitual intakes (percentiles and 95%CIs) of energy, macronutrients, 
fruit, vegetables and fish are presented in table 2. The mean habitual energy 
intake of Dutch food bank recipients was 1,986 (1,830-2,089) kcal (Table 2). 
Intake of saturated fat (13.4 [12.3-14.2] en%) was higher and intake of dietary 
fiber (16.5 [14.9-17.4] g) was lower than the dietary guidelines for a healthy diet.
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Table 1: Characteristics of 167 Dutch food bank recipients measured in 2011/2012, 
the DNFCS-all (n=1,933) and the DNFCS-low-SES (n=312), measured between 
2007-20101,2,3

Characteristics
Food bank 

n=167
DNFCS-all 

n=1933
DNFCS-low-SES 

n=312

Age, yrs 48.6 ± 10.1 44.0 ± 14.2 49.3 ± 14.3

Sex

Male 62 (37.1) 964 (49.9) 158 (50.6)

Female 105 (62.9) 969 (50.1) 154 (49.4)

Duration of being recipient

0-6 months 44 (26.3)

6-12 months 44 (26.3)

≥12 months 79 (47.3)

Household composition

Single parent household 38 (22.8)

Household without children 100 (59.9)

Multiple household with children4 29 (17.4)

Educational level

Low; less than finished elementary school 111 (66.5)

Medium; elementary school 36 (21.6)

High; higher than elementary school 20 (12.0)

Current smoking

Yes 97 (58.1) 504 (26.1) 91 (29.2)

No 70 (41.9) 1428 (73.9) 221 (70.8)

BMI5, kg/m2 28.9 ± 6.5 26.2 ± 4.9 27.1 ± 4.5

Weight status

Underweight; BMI <18.5 kg/m2 3 (1.8) 35 (1.8) 1 (0.3)

Normal weight; BMI 18.5–24.9 kg/m2 47 (28.5) 837 (43.3) 108 (34.6)

Overweight; BMI 25–29.9 kg/m2 54 (32.7) 700 (36.2) 134 (42.9)

Obese; BMI ≥30 kg/m2 61 (37.0) 360 (18.6) 69 (22.1)

Waist circumference, cm

Men 101.8 ± 16.8

Women 102.0 ± 16.7

Physically active ≥30 min/day6

0-4 days /week 65 (38.9) 634 (32.8) 99 (31.7)

5-7 days/week 102 (61.1) 1290 (66.7) 207 (66.4)

Unknown - 9 (4.7) 6 (1.9)
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Characteristics
Food bank 

n=167
DNFCS-all 

n=1933
DNFCS-low-SES 

n=312

Satisfaction with current food intake

Very unsatisfied 5 (3.0)

Unsatisfied 21 (12.6)

Not unsatisfied/not satisfied 47 (28.1)

Satisfied 87 (52.1)

Very satisfied 7 (4.2)

Perceived healthiness current food intake

Very unhealthy 4 (2.4)

Unhealthy 18 (10.8)

Not unhealthy/not healthy 65 (38.9)

Healthy 74 (44.3)

Very healthy 6 (3.6)

Satisfaction with food parcel

Very unsatisfied 7 (4.2)

Unsatisfied 9 (5.4)

Not unsatisfied/not satisfied 50 (29.9)

Satisfied 79 (47.3)

Very satisfied 22 (13.2)

Perceived healthiness food parcel

Very unhealthy 5 (3.0)

Unhealthy 18 (10.8)

Not unhealthy/not healthy 59 (35.3)

Healthy 81 (48.5)

Very healthy 4 (2.4)

DNFCS-all: Data from the Dutch National Food Consumption Survey 2007-2010 among 1,933 
adults in the age range 23-69 years.
DNFCS-low-SES: Data from the Dutch National Food Consumption Survey 2007-2010 among 312 
low educated adults in the age range 23-69 years.
1 Values are presented as mean ± SD, as frequency with between brackets the relative frequency 
as a percentage.
2 Total n=167.BMI, weight status n=165; Waist circumference n=163. Two 10-weeks pregnant 
female participants were excluded.
3 Total n=1,933. BMI, smoking n=1,932.
4 Households with children and more than one adult.
5 Food bank recipients: measured; DNFCS-all and DNFCS-low-SES: self-reported.
6 Food bank recipients: moderate-intense physical activity; DNFCS-all and DNFCS-low-SES: 
strenuous physical activity.

Table 1: Continued
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Table 2: Mean daily habitual intakes (percentiles and 95%CIs) of energy, macronutrients, 
fruit, vegetables and fish of 167 Dutch food bank recipients, the DNFCS-all (n=1,933) 
and the DNFCS-low-SES (n=312)

Sample
Mean habitual intake 

(95%CI)
P5 P25 P50 P75 P95

Energy (kcal)

Food bank 1986 (1830-2089) a, b 782 1334 1850 2499 3625

DNFCS-all 2274 (2249-2345) 1419 1862 2235 2644 3260

DNFCS-low-SES 2364 (2310-2442) 1523 1919 2329 2770 3340

Carbohydrates 
total (en%)

Food bank 47.8 (46.0-48.6) a, b 36.5 43 47.6 52.7 59.3

DNFCS-all 43.7 (43.4-44.1) 34.5 39.9 43.7 47.5 53

DNFCS-low-SES 43.5 (42.6-44.1) 34.7 39.8 43.4 47.0 52.3

Mono- and 
disaccharides 
(en%)

Food bank 21.4 (20.1-22.5) 9.8 15.6 20.5 26.5 35.5

DNFCS-all 19.8 (19.5-20.1) 11.4 15.9 19.5 23.3 29.4

DNFCS-low-SES 19.7 (18.9-20.4) 11.3 15.7 19.2 23.1 29.4

Poly-
saccharides 
(en%)

Food bank 27.3 (25.4-30.1) a, b 16.5 22.4 26.9 32.1 39.2

DNFCS-all 23.9 (23.7-24.2) 18 21.4 23.8 26.3 29.8

DNFCS-low-SES 23.7 (23.2-24.3) 18.7 21.7 23.7 25.8 28.7

Protein total 
(en%)

Food bank 15.2 (14.6-15.6) 11.2 13.4 15.1 17 19.5

DNFCS-all 15.7 (15.5-15.9) 11.9 13.9 15.5 17.2 20.0

DNFCS-low-SES 15.5 (15.2-15.8) 11.9 13.8 15.3 16.9 19.5

Fat total (en%)

Food bank 36.2 (33.1-39.4) 26.8 32.3 36.0 40.2 45.4

DNFCS-all 34.2 (33.9-34.6) 27.3 31.3 34.1 37 41.1

DNFCS-low-SES 35.4 (34.8-36.1) 28.4 32.7 35.5 38.3 42.1

Fat mono-
unsaturated 
(en%)

Food bank 12.1 (11.6-13) 8.4 10.5 12 13.7 15.9

DNFCS-all 11.7 (11.6-12.9) 9 10.5 11.7 12.9 14.6

DNFCS-low-SES 12.2 (11.8-12.4) 9.4 11 12.1 13.3 15.1

Fat poly-
unsaturated 
(en%)

Food bank 6.8 (6.2-7.3) 4.0 5.4 6.6 7.9 10.2

DNFCS-all 7.0 (6.6-7.2) 4.9 6.0 6.9 7.9 9.5

DNFCS-low-SES 7.1 (6.8-7.3) 5.1 6.2 7.0 8 9.4

Fat saturated 
(en%)

Food bank 13.4 (12.3-14.2) 8.7 11.4 13.3 15.4 18.1

DNFCS-all 13 (12.8-13.6) 9.4 11.5 12.9 14.4 16.7

DNFCS-low-SES 13.1 (12.8-13.5) 9.5 11.5 13.1 14.6 17
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Sample
Mean habitual intake 

(95%CI)
P5 P25 P50 P75 P95

Fat trans (en%)

Food bank 0.66 (0.59-0.73) a, b 0.27 0.45 0.61 0.82 1.17

DNFCS-all 0.58 (0.57-0.59) 0.34 0.46 0.56 0.68 0.88

DNFCS-low-SES 0.56 (0.53-0.59) 0.31 0.44 0.54 0.67 0.88

Alcohol1 (g)

Food bank 7.6 (5-10.1) a, b 0.0 0.2 1.3 8.8 37.5

DNFCS-all 14.2 (13.1-15.2) 0.0 1.9 8.7 21.2 46.9

DNFCS-low-SES 12.6 (10.6-15.2) 0.0 0.9 6.5 19.1 44.9

Dietary fiber (g)

Food bank 16.5 (14.9-17.4) a, b 6.9 11.5 15.4 20.7 28.9

DNFCS-all 20.8 (20.5-21.7) 12.4 16.8 20.4 24.3 30.6

DNFCS-low-SES 19.9 (19.6-20.8) 12.4 16.3 19.5 23.1 29

Fruit2 (g)

Food bank 62.8 (45.5-76.5) a, b 4.2 19.7 48.3 91.9 170.6

DNFCS-all 105.8 (105.4-117.9) 14.9 50.6 91.8 146.3 244.5

DNFCS-low-SES 85.1 (78.7-100.2) 14.1 42.8 75.1 116.8 190.6

Vegetables (g)

Food bank 123.0 (94.8-134) 32.9 71.6 111.0 161.3 254.3

DNFCS-all 128.5 (127.3-137.0) 65.7 97.0 123.7 154.8 207.3

DNFCS-low-SES 109.1 (104.8-125.2) 52.0 80.1 104.4 133 182.5

Fish (g)

Food bank 8.5 (5.4-12.9) a 1.1 3.1 6.4 11.9 23.3

DNFCS-all 17.7 (15.8-19.4) 1.4 5.6 12.1 23.5 53

DNFCS-low-SES 14.0 (11-18.7) 1.3 4.5 9.5 18.4 41.9
DNFCS-all: Data from the Dutch National Food Consumption Survey 2007-2010 among 1,933 
adults in the age range 23-69 years.
DNFCS-low-SES: Data from the Dutch National Food Consumption Survey 2007-2010 among 312 
low educated adults in the age range 23-69 years.
en% = energy percentage
- = not available
a Significantly different from the DNFCS-all, determined by comparing the 95%CIs.
b Significantly different from the DNFCS-low-SES, determined by comparing the 95%CIs.
1 Adjusted for age, sex, household composition and number of days between receiving the last 
food parcel and the day of the recall.
2 Adjusted for age and sex.
3 Assuming that one glass of alcohol contains 10 grams of alcohol.

Table 2: Continued
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Table 3 presents the percentages (95%CIs) for not meeting dietary reference 
intakes of macronutrients, fruit, vegetables and fish. The percentage of 
participants with intakes below the DRIs was highest for fiber (96%). The 
percentages of Dutch food bank recipients with intakes above the optimal 
intake of protein and total fat were 98% and 29%, respectively (Table 3). For 
saturated fat and trans fat the percentage of participants with intakes above the 
DRIs were 88% and 12%, respectively, which can be considered as unhealthy.

Table 3: Percentages (95%CIs) of Dutch food bank recipients (n=167), the DNFCS-all 
(n=1,933) and the DNFCS-low-SES (n=312) not meeting dietary reference intakes of 
macronutrients, fruit, vegetables and fish

DRI
Food bank 

(95%CI)
DNFCS-all  

(95%CI)
DNFCS-Low-SES 

(95%CI)

Carbohydrates total (en%) 40-701

Lower bound 40 13.3 (5.9-18.6)a, b 25.5 (22.8-27.9) 26.0 (19.9-32.4)

Upper bound 70 0.1 (0-0.2) 0.0 (0-0.0) 0 (0-0.0)

Mono- and disaccharides (en%) - - - -

Polysaccharides (en%) - - - -

Protein total (en%) 8-101

Lower bound 8 0.01 (0-0.23) 0.0 (0.0-0.01) 0 (0-0.02)

Upper bound 10 98.2 (97.3-100) 99.6 (99.4-99.8) 99.7 (99.2-100)

Fat total (en%) 20-402

Lower bound 20 0.12 (0-0.46) 0.04 (0.01-0.08) 0.02 (0-0.12)

Upper bound 40 25.8 (5.4-44.1) 8.3 (6.4-10.7) 13.5 (8.2-20.0)

Fat monounsaturated (en%) - - - -

Fat polyunsaturated (en%) 123 1.04 (0-1.24) 0.18 (0.06-0.4) 0.1 (0-0.37)

Fat saturated (en%) 104 88.1 (84.1-98.9) 91.4 (89.5-95.2) 91.7 (88.4-96.2)

Fat trans (en%) 14 12.3 (2.8-16.1)a 1.7 (0.8-2.6) 1.9 (0.3-3.9)

Dietary fiber (g) 30-405

Lower bound 30 95.9 (94.2-99) 94.0 (92.0-95.4) 96.5 (93.6-98.1)

Upper bound 40 0.6 (0-1.0) 0.2 (0.1-0.3) 0.1 (0.0-0.3)

Fruit (g) 2005 97.6 (94.3-100)a 89.2 (85.1-90) 96.1 (92.6-98.5)

Vegetables (g) 2005 86.6 (81.4-95.1) 93.5 (89.5-95) 97.4 (93-100)

Fish (g) 346 99.3 (92.5-100)a 86.3 (83.5-89.8) 91.7 (84.8-96.9)
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DNFCS-all: Data from the Dutch National Food Consumption Survey 2007-2010 among 1,933 
adults in the age range 23-69 years.
DNFCS-low-SES: Data from the Dutch National Food Consumption Survey 2007-2010 among 312 
low educated adults in the age range 23-69 years.
DRI = dietary reference intake
en% = energy percentage
a Significantly different from the DNFCS-all, determined by comparing the 95%CIs.
b Significantly different from the DNFCS-low-SES, determined by comparing the 95%CIs.
1 Recommended dietary allowance for men and women in the age ranges 19-30 year, 31-50 year 
and 51-70 year.
2 Daily adequate intake for men and women with normal weight, overweight or undesirable weight 
gain in the age ranges 19-30 year, 31-50 year and 51-70 year. The daily adequate intake for 
overweight people or people with undesirable weight gain is 20-30/35 en%.
3 Daily tolerable upper intake level for men and women in the age ranges 19-30 year, 31-50 year 
and 51-70 year.
4 Daily tolerable upper intake level for men and women in the age ranges19-30 year, 31-50 year 
and 51-70 year; daily adequate intake = as low as possible.
5 Daily recommendation for men and women in the age ranges 19-30 year, 31-50 year and 51-70 
year.
6 Based on the guideline of 2 times fish per week and the average weight of 120 grams for a single 
portion.

For alcohol, over 75% of the Dutch food bank recipients consumed less than 
or 1 glass of alcohol per day, and over 10% consumed more than 2 glasses 
of alcohol.

Mean intakes of fruit, vegetables, and fish were lower than the dietary guidelines 
(Table 2). The large majority of the Dutch food bank recipients had a lower 
intake for fruit (98%), vegetables (87%), and fish (99%) (Table 3).

Differences in dietary intake between Dutch food bank recipients and 
DNFCS-all and DNFCS-low-SES

The mean habitual intakes of energy, alcohol, and dietary fiber of Dutch food 
bank recipients were significantly lower, whereas the proportion of energy 
intakes derived from carbohydrates, polysaccharides, and trans-fat were 
significantly higher than those of the DNFCS-all and the DNFCS-low-SES 
(Table 2). Among the Dutch food bank recipients, the percentage of people 
with trans-fat intake above the daily tolerable upper level only was significantly 
higher compared with the DNFCS-all (Table 3).
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For Dutch food bank recipients, mean fruit intake was significantly lower 
compared with the DNFS-all and the DNFCS-low-SES. Dutch food bank 
recipients’ mean fish intake was significantly lower compared to the DNFCS-
all. Mean vegetables intake of Dutch food bank recipients differed significantly 
neither from the DNFCS-all nor from the DNFCS-low-SES (Table 2).

Percentages of Dutch food bank recipients not meeting the fruit and fish 
guidelines for a healthy diet were significantly higher compared with the 
DNFCS-all, but were similar to the DNFCS-low-SES. There was no significant 
difference in the percentage of people meeting the vegetable guideline (Table 3).

DISCUSSION

The present study is the first to describe the dietary intake of Dutch food bank 
recipients and its comparison with the dietary intake of the DNFCS-all and 
the DNFCS-low-SES. Our study shows that the majority of the Dutch food 
bank recipients, similar to DNFCS-all and the DNFCS-low-SES, do not meet 
the dietary reference intakes for saturated fat (en%), dietary fiber (g), fruit (g), 
vegetables (g), and fish (g). Furthermore, regarding intakes of energy, trans-
fat, dietary fiber, fruit, and fish their diet quality is significantly poorer than 
that of the DNFCS-all and the DNFCS-low-SES. For trans-fat, fruit, and fish 
these percentages were significantly higher compared with the representative 
general sample.

Our results are comparable to those of other studies on dietary intake of food 
assistance users; a lower consumption of energy (13), fiber (6, 7, 12), fruit 
and vegetables (6, 7, 10-12), and seafood (7,10), compared with the national 
nutritional guidelines (3, 6, 7, 10, 11, 13), the general population (10) or the low-
SES population (7,11). Also, two recently conducted reviews (8, 9), including 
some of the studies described above, conclude that food assistance users do 
not meet dietary recommendations. On the other hand, some differences were 
found between our study and other studies. In contrast with our study, the study 
by Jacobs-Starkey et al. (13) showed no differences in energy intake between 
food assistance users and the general Quebec population. Furthermore, Leung 
et al. (7) did not find differences in intakes of energy, and trans-fat between food 
assistance users and low income non-food assistance users. The differences 
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in results between these two studies and our study might be explained by 
the small difference in SES between the food assistance program users and 
non-users in the two studies. SES differences between the Dutch food bank 
recipients and both comparison groups were much greater. Moreover, the food 
system in the study by Leung et al. (7) greatly differs from ours (providing food 
stamps vs. providing food parcels).

Despite the previously reported high prevalence of food insecurity (72.9%) 
(4), and the current observation that Dutch food bank recipients do not meet 
the dietary guidelines for a healthy diet, 56.3% of the participants were (very) 
satisfied with their current food intake and 47.9% perceived their current food 
intake as (very) healthy. Therefore, it is important to make the Dutch food bank 
recipients aware of their poor diet quality as this can contribute to improving 
their food intake.

In our previous study, we calculated the average weighed provided nutrients, 
fruit, vegetables and fish for a single-person food parcel for one single day (1). 
If we compare these results with the mean dietary intake of the Dutch food 
bank recipients from the current study, we see discrepancies in energy (1986 
vs. 4744 kcal), fiber (16.5 vs. 49 g), fruit (62.8 vs. 97 g), vegetables (123 vs. 295 
g), and fish (8.5 vs. 23 g). We previously showed (1) that 60.6% of the Dutch 
food bank recipients did not consume all foods from the food parcel because 
e.g. the foods are beyond the expiration date. Although the content of food 
parcels was measured in a different period of time (October 2010-April 2011) 
than dietary intake was measured (September 2011-February 2012), this might 
be an explanation for the discrepancy in provided amounts in the food parcel 
and the actual intake.

In general, Dutch food bank recipients included in our study engage more in 
unhealthy lifestyle behaviours than the comparison groups. The proportion of 
smokers (58.1%) was (more than) twice as high compared with the DNFCS-all 
(26.1%), and the DNFCS-low-SES (29.2%). Also, severe overweight (37.0%) 
was much more prevalent than in the DNFCS-all (18.6%) and the DNFCS-low-
SES (22.1%). Reported levels of physical activity, however, were comparable. 
Together with their current poor diet quality, this emphasizes the vulnerability of 
this group for diet-, body-weight-, and smoking-related diseases.
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The results of our study should be interpreted in the context of its strengths and 
limitations. This study is the first to describe the dietary intake of Dutch food 
bank recipients, and to investigate the differences in dietary intake between 
Dutch food bank recipients and the DNFCS-all and the DNFCS-low-SES. For 
this comparison, we used the original data of the DNFCS 2007-2010, which 
makes the results more accurate. Furthermore, strengths include the methods 
that we used to analyse dietary intake data. By estimating the habitual dietary 
intakes instead of mean dietary intakes per participant, we were able to take 
the between and within person variation into account. Moreover, by collecting 
dietary intake data from three different weeks, and in more than 60% of the 
participants on two different weekdays and one weekend day within one 
month, we tried to take the week to week variation into account, as well as 
the fact that dietary intake may vary over the time of the month (e.g. due to 
payment of salary or social assistance benefit). Furthermore, previous studies 
for instance in low-income households showed that (several) multiple pass 
24-h dietary recalls are considered most accurate to represent the overall 
energy, carbohydrate, protein, fat or nutrient intake (18, 34, 35), though 
underreporting is often observed in all self-reporting of dietary intake (36, 37). 
Also, it is known that people with a higher BMI (36-38), lower education (36), 
lower income (39) or lower literacy (40) show greater underreporting compared 
with their counterparts.

A possible limitation of this study is the period of time in which we collected 
data at the Dutch food banks. We collected data between September 2011 
and February 2012, but preferably we would have collected data throughout a 
whole year to be able to cover all seasons. It is known that seasonal variation 
may influence the type and/or quantity of fruit and vegetable intake of adults 
(41). Although this variation might be less between autumn and winter as 
compared to summer and winter, we cannot exclude some influence of season. 
Furthermore, excluding the food bank recipients with an inadequate command 
of the Dutch language from our study might have led to a less representative 
sample of Dutch food bank recipients. At last, for the analyses of dietary intake 
of the Dutch food bank recipients the 2010 NEVO-database was used, whereas 
for the analyses of dietary intake of the DNFCS-all and DNFCS-low-SES the 
2011 NEVO-database was used. Trans-fat levels of the foods in the 2010 
NEVO-database are slightly higher, which might have led to an overestimation 
of trans-fat intake in Dutch food bank recipients.
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A consideration for the interpretation of the results of our study is the 
difference in the definition of low SES between the Dutch food bank recipients 
and the DNFCS-low-SES. For the Food Bank Study low level of education 
was based on less than finished elementary school as highest completed 
level of education. The DNFCS-low-SES was defined by combining primary 
and lower vocational education as highest completed level of education, due 
to the small number of people with finished elementary school only (n=48). 
Therefore, SES is even lower in the Dutch food bank recipients. This may have 
contributed to the differences found between Dutch food bank recipients and 
the DNFCS-low-SES.

Our study provides evidence for an unhealthy diet of Dutch food bank recipients 
regarding macronutrient, fruit, vegetables, and fish intake. They meet key 
dietary guidelines less often than the DNFCS-all and the DNFCS-low-SES. 
Our results highlight the need of improving dietary intake of Dutch food bank 
recipients. Strategies need to be developed to optimize the dietary intake of 
Dutch food bank recipients, e.g. distributing information on healthy food intake, 
adding recipes to the food parcel, or improving the content of the food parcels. 
The content of the food parcels could be improved by adding more fruit and 
vegetables, and removing products which are high in saturated fat. Moreover, 
research is needed to gain insight in micronutrient intake, and to identify the 
most effective approaches to improve the dietary intake of this vulnerable 
population subgroup. The latter could be accomplished by assessing the effect 
of altering the content of the food parcels on dietary intake of Dutch food bank 
recipients in an intervention study.
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ABSTRACT

Objective: To gain insight in Dutch food bank recipients’ perception on 
the content of the food parcels, their dietary intake and how the parcels 
contribute to their overall dietary intake.

Design: Eleven semi-structured focus group discussions were conducted. 
Focus group topics were based on Andersons food insecurity definition: the 
lack of availability of nutritionally adequate foods, and the assured ability to 
acquire foods in socially acceptable ways. Data were coded and analyzed 
with Atlas.ti 7.0 software, using the framework approach.

Setting: Seven food banks throughout the Netherlands.

Participants: A total of 44 Dutch food bank recipients.

Results: Food bank recipients were not always satisfied with the amount, 
quality, variation, and type of foods in the food parcel. For the participants 
who could afford to, supplementing the food parcel was reported as main 
reason for buying foods, and price was the most important aspect in selecting 
these foods. Participants were not satisfied with their dietary intake; they 
mainly reported not having enough to eat. The content of the food parcel 
importantly influenced participants’ dietary intake. Finally, participants 
reported struggling with their feelings of dissatisfaction, while also being 
grateful for the foods they receive.

Conclusions: This study suggests that, despite their best efforts, food banks 
are not meeting food bank recipients’ needs. Our results provide valuable 
directions for improving the content of the food parcels by increasing the 
quantity, quality and variation in the foods supplied. Whether this also 
improves the dietary intake of recipients needs to be determined.
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INTRODUCTION

Food insecurity is not only a problem in developing countries, but also in high-
income Western countries like the USA (12.3%) (1), Canada (12.0%) (2), the UK 
(10.1%) (3) and France (12.2%) (4). In a wealthy country like the Netherlands, 
over 1.2 million people (7.5%) live below the poverty line (5), and over 132.000 
people (0.8%) rely on food banks for their food intake (6). A robust national 
prevalence of food insecurity in the Netherlands is lacking, but the prevalence 
of food insecurity among Dutch food bank recipients is 72.9%, of which 40.4% 
reported very low food security (7). The Dutch Food Bank is a charitable non-
governmental organization, which collects and distributes donated foods 
through food banks throughout the Netherlands. It aims to support the poorest 
people and counteract food waste by providing food parcels that supplement 
the habitual diet for 2-3 days.

From literature it is known that in Western countries, in general, people do 
not meet the dietary guidelines for a healthy diet (8-14). For example, only 
13% and 8% of the Dutch adults meets the daily recommendation for fruit 
and vegetables (11). People with low socioeconomic status (SES) and food 
assistance program users i.e. eligible low-income families and individuals 
who make use of temporary food assistance programs such as food banks, 
food pantries, and the supplemental nutrition assistance program have even 
poorer diets (15-18). In the Netherlands, mean intakes of energy, fiber, fruit, 
and vegetables of food bank recipients were found to be significantly lower 
compared to both the general and the low-SES population (15). Food parcels, 
supplied to people in food assistance programs, provide an opportunity to 
improve the diets of food bank recipients. However, previous studies have 
shown that food parcels vary in their provision of macronutrients and food 
groups, often failing to meet dietary recommendations (19-21). Moreover, they 
provide little fruit (19, 20, 22). Our previous work showed that the content of 
food parcels supplied by the Dutch food bank is not in line with the dietary 
guidelines for a healthy diet. The food parcels provided high amounts of energy, 
protein and saturated fat, whereas the provided amounts of fruits and fish were 
too low to meet the guidelines (23).

Food bank recipients are thus a vulnerable group of people and of nutritional 
concern. It currently remains unclear how their dietary intake can be improved 



96

Chapter 5 

and what changes in the food parcels are needed to support this improvement. 
Accordingly, it should be studied how Dutch food bank recipients perceive the 
(use of) food parcels they receive, and how these food parcels impact their 
dietary intake. Therefore, the aim of our study is to gain insight in Dutch food 
bank recipients’ perception on the content of the food parcels, their dietary 
intake and how the content of the food parcel contributes to their overall 
dietary intake.

METHODS

Ethical approval

This qualitative study was part of the Dutch Food Bank study, which aimed 
to explore and optimize food choices and food patterns among Dutch food 
bank recipients. The study was approved by the Medical Ethical Committee 
of the VU Medical Center in Amsterdam, the Netherlands, as well as the 
national board of the Dutch Food Bank. Participants were exempt from 
signing informed consent by the Medical Ethical Committee of the VU 
Medical Center.

Sampling and recruitment

Food bank recipients (hereafter called ‘participants’) were recruited through 
information letters, active recruitment and promotional posters at 7 food 
banks across the Netherlands in two small cities (i.e. <50,000 inhabitants: 
Huizen and Vught), one medium size city (i.e. 50,000-150,000 inhabitants: 
Hoofddorp) and four larger cities (i.e. >150.000 inhabitants: Amersfoort, 
Amsterdam, Breda, and Haarlem, Hoofddorp). They could sign up for the 
study with an application form, by telephone or e-mail within 2-3 weeks after 
recruitment. Inclusion criteria for participation were: 1) ≥18 years of age, and 
2) adequate command of the Dutch language to participate in a focus group 
discussion. Only one member per household was enrolled. In total, 125 food 
bank recipients indicated that they were interested to participate, of which 
45 (36%) actually participated. For 38 of the 80 recipients who signed up for 
participation, but did not participate, we were able to ascertain the reason for 
non-participation; 1) not able to participate because for example work, illness, 
other appointments, children at home (n=35), 2) not a food bank recipient 
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anymore at the start of the study (n=1), and 3) no adequate command of the 
Dutch language (n=2). Of the 45 remaining recipients who did not participate 
after signing up, 27 recipients did not fill in the correct contact information 
or did not respond to email and/or phone calls from the researchers. After 
inclusion, food bank recipients were contacted by phone or e-mail to set a date, 
time, and location for the focus group discussion. They were also asked some 
questions to be able to provide insight into participants’ characteristics (i.e. 
age, duration of being recipient at the food bank, highest finished education, 
and household size). Data of one female participant was excluded because 
her command of the Dutch language was insufficient to participate in the 
focus group discussion.

Theoretical framework

Food insecurity can be defined as a lack of access by all people to enough 
food for an active, healthy life which includes at a minimum: a) the ready 
availability of nutritionally adequate and safe foods, and b) the assured 
ability to acquire acceptable foods in socially acceptable ways (24). Food 
insecurity is highly prevalent among Dutch food bank recipients (7). It has 
been associated with unfavorable food choices (25) and a less healthy diet (26, 
27) in food bank recipients (15-18). We used the definition of food insecurity 
by Anderson (24) as a framework to guide the development of focus group 
discussion topics and incorporated topics such as the ready availability of 
nutritionally adequate foods (i.e. acceptable in quality or quantity), and the 
assured ability to acquire foods in socially acceptable ways (e.g. without 
resorting to emergency food supplies, scavenging, stealing, and other coping 
strategies) into the discussion guide.

Interview topics

Focus group discussions were considered most appropriate to gain insight 
in participants’ perception on the impact of food parcel use on their dietary 
intake. This qualitative method is effective in gathering insights into relatively 
unexplored topics (28). Eleven focus group discussions were held in the 
Dutch language between March and June 2012. All focus group discussions 
were held at the food bank or at a location near the food bank and lasted 
approximately 1.5 hour. They were conducted with two researchers; one 
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interviewer (JEN) and one observer (SCD) who took field notes and asked 
extended questions if necessary. Before the start of each focus group 
discussion, all participants were informed that the focus group discussions 
would be audio-recorded, and they were asked to give their consent verbally, 
with assurances that their anonymity would be protected. All participants 
were given the opportunity to discontinue participation, but none of the 
participants did. Participants were informed that the goal of the meeting was 
to discuss their perception of the content of the food parcel, their eating 
habits, and their purchase of foods.

Throughout the sessions an effort was made to actively involve all participants, 
by encouraging them to express and share their opinions. For people who 
are struggling to feed themselves or their family we expected that it would 
be difficult to talk about food with a complete stranger. Thus during the focus 
group discussions, we strived to approach participants with respect and 
sensitivity. Furthermore, when focus group discussions were held at the food 
bank, no staff or volunteers of the food banks were present so that participants 
would feel free to speak openly.

The focus group discussions followed a semi-structured format. Each focus 
group discussion started with a short introduction, followed by two generic 
questions: 1) ”what is your age?” and 2) “what is your favorite food?” to make 
participants feel at ease. Thereafter, a topic list including questions on the food 
parcels, dietary intake in general and additional purchasing of foods was used 
to guide the discussions. The topic list was adapted continuously during the 
study in order to include relevant topics as they arose.

Prior to this study, the topic list was tested on a convenience sample of two 
women from a food bank in the center of the Netherlands in order to determine 
whether the topics and questions were clear, and how much time it would take 
to conduct the focus group. Minor changes were made in the formulation of 
some questions in the topic list to improve their clarity. Data of this pilot study 
were included in the data analysis. All participants received a small incentive 
(e.g. shower gel, shampoo, liquid detergent).
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Data analysis

The second author (SCD) and two research assistants transcribed verbatim 
all recorded focus group discussions. Transcripts were coded and analyzed 
using the software package Atlas.ti version 7.0 using the framework approach 
(29) consisting of the following five steps: (1) familiarization with the data; (2) 
highlighting quotations in the transcripts; (3) assigning codes to the quotations; 
(4) reassigning the codes into larger families (Figure 1); and (5) rearranging the 
families into the thematic framework. The first author (JEN) used open coding 
(30) and a random sample of 2 transcripts was similarly coded by the second 
author (SCD) to check for inter-coder agreement. The coding was discussed 
by both coders; there was a high level of consensus between the two coders 
so it was concluded that doubly-coding all focus groups was not necessary. 
Codes were organized according to the main themes that were identified 
during analysis and in concordance with the framework that we used. Quotes 
were selected to reflect the different perceptions on the impact of food parcel 
use on dietary intake. The specific quotes were selected on the basis that they 
illustrated a variety of response types, including responses which were typical 
or common; unusual responses; responses which represented a concise 
summary of a discussion topic; or responses showing a range of viewpoints 
on a topic. Anonymized, illustrative quotes are used in the results section to 
illustrate the key themes. The Dutch quotes were translated to English and 
these translated English quotes were presented to a native speaker who also 
speaks Dutch fluently (MN), so it would meet the Dutch quotes closely, in 
reasonable English.
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RESULTS

In total 22 female and 22 male food bank recipients from 7 food banks 
participated in 11 focus group discussions. The number of participants per 
focus group ranged from two to six. Age ranged from 20 to 64 years and 
the duration of being food bank recipient from 1 week to more than 3 years. 
Level of education was known for 30 of the 44 participants. The majority of 
these participants (66.7%) had a medium level of education (high school, 
general intermediate, and lower vocational education, general secondary, and 
intermediate vocational education). An overview of the number of focus groups 
per food bank, the number of participants per focus group, and female/male 
ratio are shown in Table 1.

Table 1: Overview of the number of focus groups of the Dutch Food bank Study per 
food bank, the number of participants per focus group, and female/male ratio

Food bank location 
(province, size of the city)

Number of 
focus groups 
per food bank

Number of 
participants per 

focus group

Female / male ratio

North Holland, small city 1 2 2 / 0

North Holland, large city 1 3 0 / 3

North Brabant, large city 2 6 
4

0 / 6 
4 / 0

North Holland, large city 1 3 0 / 3

Utrecht, medium size city 2 3 
4

3 / 0 
3 / 1

North Holland, medium size city 2 5 
6

3 / 2 
2 / 4

North Brabant, small city 2 5 
3

4 / 1 
1 / 2

The findings were divided into four areas covered in the results: perception and 
satisfaction with parcel; buying additional foods; influence of the food parcel 
on dietary intake; satisfaction with dietary intake. Within each of these different 
areas, aspects of the theoretical framework are highlighted. We also present a 
number of issues that were not part of our initial topic list.



102

Chapter 5 

Perception of and satisfaction with the content of the food parcel

The majority of the participants expressed the opinion that they are not 
(completely) satisfied with the content of the food parcel. Some aspects were 
mentioned in particular: nutritional adequacy in terms of the amount of food, 
the variation of foods in the parcel; and acceptability of foods, in terms of the 
quality of the food, personal preference and, also, the types of foods available 
in the parcel.

With regards to nutritional adequacy, much discussion revolved around the 
amount of food in the parcel. Participants mentioned that the amount of food 
in the food parcel had decreased over time and that it was not enough to 
feed all the people in the household. An important issue that came up while 
discussing the amount of foods supplied is that most participants seemed 
not to be aware of the fact that the food parcel is aimed to supplement the 
normal diet for only 2-3 days a week instead of providing food for a complete 
week. To illustrate, one participant said “We have to live from the parcel with 
5 people, that is impossible. It is very meagre… (M, 50 - A)”. Whether the 
amount of foods is enough, also depended on the household composition and 
size, and on whether one consumes all the foods available from the parcel. To 
illustrate, one participant said “I eat well from the parcel. I live alone (M, 61 y)”. 
Another participant said “I do not eat foods from the food parcel. My kids eat 
from the parcel. I do not eat anything from the parcel (F, 44 y)”. Additionally, 
one participant stated “I feed my children first. If they are finished, I collect 
their leftovers in a Tupperware container. I have a container, I do not eat from 
a plate anymore, I eat leftovers from a container (M, 50 y - A)”. Furthermore, 
another participant said “We always accept all offered products. And we also 
eat everything (F, 49 y)”.

Participants also discussed the foods available in the parcels in terms of 
their nutritional balance. Participants mentioned that they often miss foods 
to prepare a complete meal. For example, the food parcel may contain 
sauce and vegetables for a pasta dish but no pasta. Especially participants 
without children mentioned that the food parcel contains a lot of or even too 
many sweets and salty snacks. One participant stated “I think that there is a 
considerable amount of sweets and cookies in the parcel (M, 48 y)”. In addition, 
another participant said “I have never had so many sweets and salty snacks 
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in my pantry (F, 45 y)”. Although some participants were happy to serve the 
sweets to guests, most participants said they would prefer a bag of potatoes, 
apples or a bunch of bananas instead. Overall, many participants discussed 
how many foods in the parcel are not very healthy. To illustrate, one participant 
said “No offense, but it (i.e. the food in the parcel) is not always very healthy (F, 
57 y - A)”. Additionally, a participant stated “No, if you look at the nutritional 
content, it is simply deficient (M, 50 y - B)” Another participant stressed that 
this is a big problem for growing children.

Regarding the quality of the foods, participants mentioned mostly that they 
always had to pay attention to the expiration date of the foods in the parcel 
because many foods were close to or even beyond this date. One participant 
said “Many foods cannot be stored. You have to consume it the same day or 
the day after. Otherwise you cannot use it anymore (F, 52 y)”. Other participants 
added that especially the quality of bread, fruits and vegetables is poor. One 
participant said “On Friday, when I receive my parcel, I spend all afternoon 
preparing the food. I store it in the freezer so that it stays fresh (F, 44 y)”.

Participants addressed the limited variation in the foods they received, 
specifically the lack of variation in vegetables. One participant said “I receive 
the same type of vegetables every week. Every week the same. What can I 
make with the same vegetables every week? (M, 47 y)”. Some other participants 
added that they agree that the content of the parcel lacks variation, but when 
you are creative you can make several dishes from the same foods.

Participants said that the foods in the parcel are not always acceptable to them, 
i.e. they contain foods that they do not like or prefer to eat. When allowed by 
the local food bank, the majority of participants do not take these foods home 
or give them to others that could use the extra food. Most stated that they 
prefer not to throw these foods away. Finally, participants mentioned that some 
foods were frequently missing in the parcel: dairy, fruit, meat, fish, coffee and 
fresh foods in general. Few participants stated that they were (completely) 
satisfied with the content of the food parcel; the amount, the quality as well as 
the variation of the foods. Importantly, although the majority of the participants 
is not completely satisfied with the content of the food parcel, they generally 
stated that they were really grateful for receiving it.
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Buying additional foods

The affordability of foods to supplement the food parcel appears to be the main 
driver of food choice and overshadowed other aspects such as nutritional 
adequacy or acceptability. Many participants discussed not being able to 
afford to buy foods to supplement the food parcel. To illustrate, one participant 
said “I’ve accepted that I don’t have much… that I can’t buy anything… (F, 
57 y - B)”. For the participants who could afford to, most reported buying 
foods that are insufficiently provided or completely lacking in the parcel, or 
to replace foods in the parcel that cannot be eaten due to their poor quality. 
Participants stated that “It is not in the food parcel, but you need it (M, 50 y - A 
& M, 52 y)”. Another participant said “Not all ingredients are always there for a 
complete meal (F, 20 y)”.

Participants named various aspects they considered important in choosing 
which foods to buy. Almost unanimously they indicated that price is the most 
important aspect of whether they buy a certain food or not, the choice of which 
type of food to buy, the selection of specific foods within a product category, 
but also the price per volume ratio. To illustrate, participants said the following: 

“Of all the foods I buy, I choose the cheapest, otherwise I cannot afford it. All 
healthy foods are also very expensive. Thus, you choose the cheapest meat, 
cheapest butter, cheapest this… And that is not always the best (M, 48 y)”, 

“I buy as much as possible for the lowest price (M, 64 y)”, “I study all the 
advertising brochures and if I have to bike a bit further, I do so. I often do 
that at the end of the day, then you get 35% discount (F, 49 y), “I usually look 
to see if there is a promotional price for fruit. Then I buy it (F, 48 y)”. Other 
important aspects in buying foods that were mentioned were: quality (over 
quantity), treating yourself and health. To illustrate one participant said “I think 
I pay attention to the nutritional content of foods, that is hard because healthy 
is also more expensive. You try to buy food to compensate for the unhealthier 
food from the parcel. The oxidants (i.e. antioxidants) for example (M, 53 y)”.

The most frequently mentioned foods bought to supplement the food parcel 
were: vegetables, fruit, bread, meat and meat products, coffee, (soft)drinks, 
cheese, butter/oil. Also mentioned, but less frequently, were: milk and other 
dairy products, potatoes, fish, pasta/rice, and filling.
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Satisfaction with dietary intake

Numerous participants indicated that they were not satisfied with their 
dietary intake. Several specific topics were mentioned, of which nutritional 
adequacy, specifically insufficient quantities, were most frequently stressed. 
Some participants reported experiencing hunger but not having money to buy 
food. An illustrative citation was: “I often go to bed feeling faint, I really go to 
bed hungry. I have way too little food (M, 63 y)”. In addition, one participant 
said “I eat 1000-1500 kilocalories per day. If I can, but sometimes less (M, 
53 y)”. Some participants mentioned they would prefer to eat more healthy 
foods. For example, one participant said “I wouldn’t say I was satisfied. The 
most important things you need are vitamins, and most of the products do not 
contain vitamins (F, 48 y)”.

As with the content of the food parcels, participants discussed how their 
dietary intake overall was not acceptable to them due to: lack of variation, lack 
of quality, lack of choice and the type of food. Participants wished for more 
variation and for products of higher quality regarding the ingredients but also 
products which have been produced and processed in ways that are friendly 
to the environment. Furthermore, participants said they often eat foods they 
would not have chosen themselves, and that it is frustrating not to be able to 
choose what to eat because they depend on the food parcel. To illustrate, one 
participant said “You do not have a choice yourself and I think that is frustrating 
sometimes, it (i.e. my dietary intake) lacks variation (F, 42 y)”.

Not all participants were dissatisfied with their dietary intake. Many indicated 
being satisfied and having enough to eat. Another group of participants said 
that the degree of satisfaction depended on the content of the food parcel 
i.e. the amount and the type of foods supplied. In addition, some participants 
stated being satisfied and accepting their situation as it is. Sometimes they 
wish for more, qualitatively better or other types of foods, but because they 
are so grateful for receiving a food parcel they feel that they do not have the 
right to complain. To illustrate one participant said “I have to be honest, I don’t 
eat tasty food like I used to. That is true. I cannot deny that. You adapt to the 
situation (M, 50 y - A)”.
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Influence of the food parcel on overall dietary intake

The content of the food parcel seems to importantly influence participants’ 
overall dietary intake. One participant stated “The content of the food parcel 
influences my dietary intake for 100%, because I completely rely on the food 
parcel. I absolutely do not eat what I like, but I eat what is available (M, 50 
y - B)”. Another participant said “Other types of food come into the house. I 
have the tendency to eat more candy than before. And also more meat than 
before (M, 60 y)”.

Additional topics

During the focus group discussions a number of relevant issues arose that were 
not initially included in the topic list, but which are useful in the interpretation of 
participants’ discussions and for understanding the context in which they live. 
An important theme that emerged from the focus group discussions was the 
socio-psychological impact of being a food bank recipient, whereof participants 
shared harrowing personal issues. First, participants said that it was a big step 
to go to the food bank for the first time because they felt ashamed. To illustrate, 
one participant said “I did feel ashamed in the beginning. I thought gosh I 
have to stand in line here. [Expletive] but you do get used to it (F, 55 y)” Some 
participants explained that it took a couple of weeks before they were ready to 
take that step. Second, being dependent on help from other people (e.g. the 
food bank or your own children) makes food bank recipients lose their dignity. 
One participant stated “Then I go to bed hungry and think ‘I don’t know what 
to do today. I do not dare to turn-up at that woman’s or man’s house anymore 
at dinnertime. It is too embarrassing (M, 63 y)”. In addition, one participant 
said “My daughter works at a supermarket. She goes to school 2 days a week. 
She needs to help me out from time to time. I feel really bad about that (F, 39 
y)”. Third, food gains a different function in their lives. Due to a lack of the right 
amount, good quality, variation, and foods participants like, they think of food 
as something they need to fill their empty stomach with, as a means to survive. 
To illustrate, one participant said “One is conditioned by hunger. Nowadays I 
suffer less from hunger. I have been hungry many times throughout my life. It is 
a trick playing with you. At some point you reach a point that you go beyond the 
feeling of hunger and then you suffer less from it, …. After a while food is not a 
part of your life anymore. It is there, but you don’t pay attention to it. In normal 
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life you spend a lot of time on food. You go to a store, and you are confronted 
with foods you don’t like, thoughts on how to prepare foods, …. You are busy 
with it, food is close to you. For me, food is far away. I can live with an empty 
stomach for a long time. I have to fill it (i.e. my stomach), but you don’t have 
the luxury to choose (M, 53 y)”. Another participant stated “I decided to see it 
(i.e. food) as something to fill my stomach with, ….. I don’t think about what I 
like to eat at all because I cannot handle that, …. My stomach starts to growl 
at 6 o’clock and then it needs to be filled (M, 50 - B)”. In addition, they feel like 
they are not able to be critical because they are, or at least should be, happy 
with the food they receive. One participant said “I would rather eat qualitatively 
better food, but also better food for the environment. In that sense I am not 
satisfied. But I hardly can expect that. You don’t have that choice. Food quality 
became less important to me (M, 60 y)”. In addition it was stated “Well, in this 
crisis, I think that you just have to accept what you eat, …. You can’t change 
anything (F, 48 y)”. Also, it was mentioned that participants feel unhappy and 
ashamed of being unable to serve their children a proper meal. To illustrate 
one participant said “My son doesn’t live with me, but he regularly wants to 
join me for dinner because he enjoys that. But when he asks ‘mom can I join 
for dinner’ I panic. Then I think [expletive], I can’t serve him a boiled egg (F, 54 
y)”. Finally, they often reported feel socially excluded because they cannot take 
part in social activities such as meeting family or friends for e.g. drinking coffee 
or having lunch because they do not have money and/or sufficient food. One 
participant said “Your social life is completely different. I used to invite people 
for dinner and then you were invited back for dinner, that type of thing. Now, 
I avoid those things such as birthdays, parties, dinner parties, anniversaries 
because that just doesn’t work anymore (F, 46 y)”. These additional issues 
clearly show that participants in our study not only experience a lack of access 
to sufficient, nutritionally adequate food, but also that they do not have the 
assured ability to acquire foods in socially accepted ways.

DISCUSSION

This study revealed that food bank recipients are not always satisfied with 
the amount, quality, variation, and the type of foods in the food parcel. 
Participants reported that 1) the amount of food was not enough to feed all 
the people in the household, 2) they always had to be aware of the quality of 
the foods because many foods were close to or even beyond the expiration 



108

Chapter 5 

date, 3) there was limited variation in foods supplied, in particular for the 
vegetables, and 4) the foods in the food parcel were not always foods they 
liked or preferred to eat. Of the participants who can afford to, supplementing 
the food parcel was reported as main reason for buying foods. Price was 
indicated as being the most important aspect in selecting foods to buy. 
Furthermore, participants reported that they were not satisfied with their 
dietary intake, mainly because they do not have enough to eat. In addition, 
the content of the food parcel seems to influence participants’ dietary intake 
with regard to amount, variation, quality and type of food. Finally, participants 
reported struggling with their feelings of dissatisfaction, while also being 
grateful for the foods they receive.

An important issue raised during our focus groups was the mismatch between 
the amount of food supplied by the food bank and the amount that recipients 
seem to need. This might be due to a lack of awareness by participants that the 
parcel is aimed to supplement the diet for only 2-3 days instead per week. Many 
participants indicated that they could not afford to buy additional foods and 
thus were completely reliant on the content of the food parcel for their dietary 
intake. Our results with regard to dissatisfaction with the amount, variation and 
quality of foods supplied in the parcel are in line with other studies (31, 32). 
Most of the participants in a focus group study by Verpy et al. (31) indicated 
relying on the food bag provided once a month and sufficient for 5-7 days to 
get by and felt that the amount of food they received was inadequate. As in 
our study, participants with children in the house reported that they would go 
hungry so that the children could eat. This was also confirmed in a study by 
Dave et al. (33), especially by mothers.

Participants in our study also addressed the limited variation in and poor 
quality of the foods supplied, specifically with regard to the vegetables. These 
results were confirmed in several studies. Participants in the focus group study 
of Nagelhout et al. (32) said that there is a lack of variation in the provided fruits 
and vegetables. Furthermore, they expressed that the vegetables often have to 
be eaten the same day due to poor quality. Regarding quality of the food in the 
food bags, participants in the study by Verpy et al. (31) expressed their concern 
that they had received numerous products that were past expiration dates. 
Poor quality of the food was also consistently reported in studies included 
in a review by Middleton et al. (34). Furthermore, in line with our study it was 
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mentioned that people do not say they are ungrateful because the food helps, 
but the food bags do not necessarily meet their nutritional needs (31).

Of the participants who can afford buying additional foods, supplementing the 
food parcel was reported as main reason for buying foods. Price was indicated 
as being the most important aspect in selecting foods to buy. It was also 
mentioned by participants that healthy foods are usually too expensive to buy. 
This is consistent with other studies, in which food assistance program users 
(32, 33) or low-SES groups (35) mentioned price as most important barrier 
to buy and eat healthy foods. Less nutritious, energy-dense foods are often 
cheaper (36, 37), and higher diet quality has been associated with higher diet 
costs (38, 39), although the evidence is inconsistent (40). However, purchasing 
unhealthy foods is strongly associated with SES (40, 41).

In our study, participants indicated that their dietary intake is greatly influenced 
by the content of the food parcel. This seems evident, since many participants 
largely or completely rely on the content of the parcel. Consistent with the 
findings of Nagelhout et al (32) participants reported receiving unhealthy foods 
from the food bank, with little variation in the fruits and vegetables. It seems 
therefore plausible that insufficiencies in the food parcel would result in poor 
dietary intakes. Also, in line with previous studies, participants indicated a 
desire to be able to have more choices in types of food they receive (31, 34), in 
order to meet individual food preferences, and to be able to receive foods that 
allow them to plan and prepare complete meals for their families.

Our results indicate that food bank recipients vary in the way they are able to 
deal with situation they are in. Some participants seem better to be able to 
cope with the situation of experiencing financial distress, than others. These 
participants are capable of visiting numerous supermarkets to buy necessary 
additional foods as cheaply as possible, are creative with the content of the 
food parcel (e.g. cook different meals with the same ingredients), and prepare 
meals for the whole week on the day they received the food parcel in order 
to avoid food spoilage. Other food bank recipients suffer greatly from their 
financial distress and do not seem to have the time and energy to cope with 
their situation. Bukman et al. (35) reported that having enough time and 
energy was an important requirement for having a healthy diet in participants 
motivated to live healthily. Furthermore, Beenackers et al. (42) showed that 
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both experiencing financial distress and having low self-control are associated 
with unhealthy behaviours (i.e. physical inactivity, unhealthy diet, smoking). It 
seems that those having low self-control, are less capable of resisting impulses 
leading to unhealthy behaviors. These results suggest that some food bank 
recipients might need extra help (e.g. coping with financial problems) in 
addition to the food parcel, to be able to eat healthy.

Our study also provided some additional insights into the socio-psychological 
impact of being a food bank recipient. Consistent with the findings of a review 
by Middleton et al. (34) we showed that being dependent on others and on 
the food bank, being unable to serve your family and especially your children 
a proper meal goes hand in hand with a sense of shame, embarrassment, and 
loss of dignity. Furthermore, as in our study, Middleton et al. (34) showed that 
participants feel obliged to show gratitude toward the volunteers and the 
service, even if they are not satisfied with the services. Social impact was 
also mentioned in the review by Middleton et al. (34), but in a different way 
than in our study. Middleton et al. (34) described food bank recipients’ fear of 
being judged and fear of being of social stigma, whereas we found that food 
bank recipients often feel socially excluded as food is often a part of social 
interaction. In addition to the existing literature, we found that food becomes 
just something food bank recipients need to survive, the pleasure of eating is 
degraded by the lack of sufficient, varied food of good quality.

Strength of this study is that it is the first to give insight in Dutch food bank 
recipients’ perception on the content of the food parcels, their dietary intake 
and how the content of the food parcel contributes to their dietary intake. 
It does not only provide insight in how the food parcels could be improved 
according to the recipients, thereby likely increasing their satisfaction about 
their dietary intake, but also provides information on which factors influence 
variations in the degree of satisfaction with the food parcels, dietary intake 
and contribution of the parcel to dietary intake. Furthermore, strengths 
include the relatively high number of participants and food banks included in 
this study.

A possible limitation of this study is that bias may have occurred in the selection 
of participants. First, an inclusion criterion for this study was an adequate 
command of the Dutch language to participate in a focus group discussion. It 
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is likely that we have missed an important, perhaps more deprived, population 
segment in this study. This may imply that the results described are less 
representative for those with an inadequate command of the Dutch language. 
Second, we cannot exclude that we oversampled participants with strong 
negative opinions about the topics we discussed, which consequently may 
have led to an overestimation of negative perceptions. However, our findings 
concur with findings of earlier studies on perceptions of food bank recipients. 
Next, although there were few discrepancies between the two coders, only 
part of the data was coded by two coders. Furthermore, we held the focus 
groups in our role as nutrition researchers aiming to answer our research 
question and therefore mainly focused on the topics related to food parcel use 
and dietary intake. The psycho-social aspects that emerged during the focus 
groups are at least as important and merit more attention in future studies. 
Finally, we chose to hold focus group discussions, the group setting may have 
limited some participants in expressing their views. Although we did our best 
to present a neutral, safe environment for discussion other methods may have 
provided additional or different types of information. Future studies may wish 
to employ in-depth interviews, or ethnographic participation methods in which 
the researcher joins in and becomes part of the group they are studying in 
order to get a deeper insight into their lives.

Practical implications

Our results are of great importance as they can serve as a starting point 
to improve food bank recipients’ satisfaction with the food parcel and 
consequently their dietary intake. Food banks aim to supplement the normal 
diet for 2-3 days per week, and they do everything to provide the best food 
parcels they can, but food bank recipients indicated that they often do not 
have enough to eat. The latter is especially the case in families with children. 
Food banks need to be aware that many recipients -especially families- do 
not have enough to eat. Thus, finding ways to increase the amount of foods 
as well as the nutritional quality of the foods in the food parcel is important. 
Furthermore, food parcels need to be better tailored to the needs of the 
recipients based on household size, household composition, taste preference, 
religion, allergies, and health issues. Ultimately, this will increase the food 
security status of food bank recipients.
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Nutrition education and the provision of recipes need to account for the 
limitations food parcel recipients face in meeting dietary recommendations. 
A major issue is that many recipients do not have the option to purchase 
additional ingredients to meet nutritional advice or prepare recipes due to 
limited budgets. Furthermore, providing recipes based on the content of the 
food parcel is not feasible since many food banks receive a large part of the 
donations shortly before supplying the food parcels. Some food banks offer 
classes on managing food budgets but since we showed that many food bank 
recipients do not have money to spend on food to supplement the food parcel, 
we would not advise such classes as this may cause distress to people who 
do not have a food budget. Overall, it seems not to be possible to formulate 
unequivocal advice regarding nutrition education because not all food banks 
nor their recipients are able to follow the advice i.e. they are all unique. Thus, 
we advise tailored nutrition education and help with coping with financial 
distress for food bank recipients.

CONCLUSIONS

Food bank recipients indicated they were not always satisfied with the food 
parcel, nor with their dietary intake, mainly because they do not have enough 
to eat. Their dietary intake seems to be largely influenced by the content of the 
food parcel, which may be due to limited resources to buy additional foods 
to supplement the food parcel. It is clear that despite their best efforts, food 
banks are currently not meeting food bank recipients’ needs when the food 
insecurity definition by Anderson (24) is applied. Furthermore, our results 
provide valuable directions for improving the content of the food parcels: higher 
amount of food, better quality of fresh food, and more variation in the foods 
supplied. Whether this also improves the dietary intake of recipients needs to 
be determined. In addition, future research should also take into account the 
socio-psychological aspects of being a food bank recipient. More research is 
needed to confirm the results presented is this paper.
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ABSTRACT

Purpose: Since food banks have a strong influence on recipients’ diets, 
and seem to have difficulties in supporting healthy diets, improving the 
dietary quality of food parcels is important. The aim of our study was to 
assess whether improving the dietary quality of food parcels, using different 
strategies, can positively impact the actual dietary intake of Dutch food bank 
recipients.

Methods: This randomized cross-over controlled trial (Trial ID: 
ISRCTN40554133) with four intervention conditions [1) Control (standard 
food parcel), 2) Snacks– (standard food parcel with replacement of unhealthy 
snacks by staple foods), 3) FV+ (standard food parcel plus the recommended 
daily amount of fruit and vegetables), 4) Snacks– + FV+ (standard food parcel 
with replacement of unhealthy snacks by staple foods plus the recommended 
daily amount of fruit and vegetables)] included 163 food bank recipients, from 
three food banks. At baseline, participants filled in a questionnaire. Dietary 
intake data were collected through 24-hour recalls after both intervention 
conditions at 4 and 8 weeks follow-up. Primary outcome was fruit and 
vegetable intake, secondary outcomes were dietary intakes of food groups 
and nutrients.

Results: Multi-level linear regression analysis, using a two-level model, 
showed a higher mean fruit intake in participants in the FV+ condition than 
in participants in the Control condition (delta (δ): 74 [40.3;107.6] g). Both 
mean fruit and vegetable intake were higher in participants in the Snacks– 
+ FV+ condition than in participants in the Control condition (fruit δ: 81.3 
[56.5;106.2] g; vegetables δ: 46.2 [17.5;74.9] g), as well as in the Snacks– 
condition (fruit δ: 70.0 [38.8;101.1] g; vegetables δ: 62.2 [26.2; 98.2] g).

Conclusions: This study shows that improving the dietary quality of 
food parcels can positively impact the dietary intake of Dutch food bank 
recipients. With this information we can further develop effective strategies 
that can be easily applied by food banks, to improve dietary intake of food 
bank recipients.
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INTRODUCTION

Food assistance program users are generally low-income families and 
individuals, who make use of temporary food assistance programs such as 
food banks, food pantries, or a supplemental nutrition assistance program. 
Food assistance program users often have poorer diet quality compared to 
people not using any food assistance programs (non-users) (1-3). Studies 
on dietary intake of food assistance program users show that they have a 
lower consumption of fruit, vegetables, dairy products, and seafood than 
recommended by the national dietary guidelines (2, 4), and also when 
compared to the general population (5) and to the low-socioeconomic status 
(SES) population (2, 6).

Dutch food banks aim to weekly provide food parcels that supplement the 
normal diet for 2-3 days. The content of these food parcels largely depend 
on donated foods by food companies, supermarkets and individuals. As food 
bank recipients have limited resources to purchase additional foods, they 
largely rely on the quantity and quality of the food in the food parcels (7-10). 
Previous studies have shown that the content of food parcels is often not in 
line with dietary guidelines (11-17). Our previous work also shows that the 
content of food parcels supplied by the Dutch food bank provided too high 
amounts of energy, protein and saturated fat, whereas the provided amounts 
of fruits and fish were too low to meet the Dutch dietary guidelines (18). These 
results suggest that food bank recipients cannot meet the dietary guidelines 
for a healthy diet if the food provided in the food parcels is the major food 
source. This consequently may lead to higher risks of nutrition-related chronic 
diseases. Food bank recipients are thus a specific group of nutritional concern.

Since food banks have a strong influence on recipients’ diets, and nowadays 
seem to have difficulties in supporting healthy diets, improving the dietary quality 
of the food parcels is important. A modelling study, using linear programming, 
showed that dietary recommendations for macro- and micronutrients could 
be better met by improving the content of the food parcel (19). However, it is 
unclear whether improving the dietary quality of the food parcels will actually 
lead to a healthier dietary intake among their users, and it is unknown what the 
best strategy is to improve the parcels. Therefore, we aim to assess whether 
improving the dietary quality of the food parcels, using different strategies, will 
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positively impact the actual dietary intake of Dutch food bank recipients. This 
knowledge is necessary to help develop the most effective strategy that can be 
applied by food banks to improve dietary intake of Dutch food bank recipients.

METHODS

At the start of the study in 2012, there were approximately 135 food banks in 
the Netherlands. The inclusion criterion for food banks to participate in our 
study was provision of food parcels once a week. In order to increase the 
representativeness, we recruited three large food banks (>100 recipients) in 
total, from medium size (<150,000 inhabitants) as well as larger cities (>150,000 
inhabitants), and from different regions across the Netherlands (provinces: 
Noord-Holland, Gelderland and Overijssel), which were willing to participate.

This study was approved by the Medical Ethical Committee of the VU Medical 
Center in Amsterdam, the Netherlands, as well as the national board of 
the Dutch Food Bank. The study is registered at the ISRCTN trial register 
(ISRCTN40554133).

Design

We performed a randomized cross-over controlled trial because fewer 
participants are needed compared to a parallel design. Food bank recipients 
are participants that have a lot going on in their lives and therefore are hard to 
recruit. Furthermore, this design makes it possible to study different strategies 
within the same participants. The trial included 4 intervention conditions in 
two consecutive periods, lasting 4 weeks each. We did not include a wash-out 
period because we expected little to no carry-over effect; participants received 
food parcels weekly and dietary intake data was collected within a week after 
receiving the food parcel. There is a chance that participants kept the non-
perishable foods, but since we previously showed that low food security is 
highly prevalent (20) we assume this is a very small chance. Per food bank, the 
trial lasted 8 weeks in total. Food parcels were supplied during 10 weeks, but 
final measurements took place 2 weeks before the end of the intervention. Data 
were collected between October 18th and December 20th, 2012. Per food bank, 
participants were randomly allocated to one of the possible sequences by the 
researchers, before the start of the trial. Not all intervention conditions were 
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comparable because it would not be informative to compare two completely 
different interventions. At baseline (T0, after randomization), participants filled 
in a questionnaire and underwent anthropometric measurements. Dietary 
intake data were collected through 24-hour (24-h) recalls after both intervention 
conditions at 4 (T1) and 8 (T2) weeks follow up (Figure 1).

Recruitment and participant selection

Recipients of the three food banks were recruited through information letters, 
active recruitment at the food banks and promotional posters between October 
5th and 18th, 2012. The aim of the study on the recruitment materials was 
to assess improvement of food parcels. The recipients could sign up for the 
study with an application form, by telephone or e-mail. Of the approximately 
700 food bank recipients at the three participating food banks, 205 (29%) 
voluntarily indicated that they were interested to participate (Figure 1). Food 
bank recipients were eligible to participate if they met the following criteria: 1) 
≥18 years of age, 2) adequate command of the Dutch language to participate 
in oral and written interviews, 3) recipient of a Dutch food bank >1 month, 4) 
collect own food parcel at the food bank, and 5) possible to be contacted 
by phone. Only one member per household was enrolled. Four recipients 
withdrawn from participation. In total, 201 food bank recipients were randomly 
allocated to one of the ten possible sequences. Forty recipients signed up for 
participation, but ultimately did not participate. For 22 of these recipients we 
were able to ascertain the reason for non-participation; 1) no longer a food 
bank recipient at the start of the study (n=5), 2) lack of time (n=5), 3) no longer 
wanted to participate (n=2), 4) no adequate command of the Dutch language 
(n=4), and 5) other reasons (n=6) such as illness or not willing to participate in 
anthropometric measurements. Participants who completed the study received 
a gift coupon of 5 Euros and a bag with fruit and vegetables and non-food 
items (e.g. personal care products and tools to make it easier and more fun to 
prepare the fruits and vegetables).
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Development intervention

Development of the intervention was based on the results of our previous 
studies in which we showed that 1) the provided amounts of saturated fat 
in a single-person food parcel for one single day were higher, whereas the 
provided amounts of fruits were lower than the nutritional guidelines (18), and 
2) that the majority of the Dutch food bank recipients had lower intakes than 
dietary reference intakes for dietary fiber, fruit, vegetables, and fish, and a 
higher intake for saturated fat (21). Based on these results, we expected to 
be able to improve dietary intake by providing extra fruit and vegetables to 
the food parcel, and remove unhealthy snacks from the food parcel. Potential 
intervention strategies to improve the content of the food parcels were also 
discussed with participants during focus group discussions. Strategies that 
participants seemed to be most enthusiastic about and were considered 
feasible and effective in improving dietary intake by the researchers were 
selected as intervention conditions for this study. Prior to the main study, a 
pilot was carried out among 19 food bank recipients from a food bank in a small 
city (Huizen, the Netherlands) to test our study materials and the feasibility of 
the intervention strategies. This was done by supplying altered food parcels, 
administering a questionnaire, measuring dietary intake through 24-h recalls 
and obtaining anthropometric measurements.

Intervention conditions

The trial consisted of the following intervention conditions:

1. Control: the standard food bank specific food parcel with additional non-
food items (e.g. personal care products, blanket).

2. Snacks–: the standard food bank specific food parcel in which unhealthy 
snacks (e.g. chocolate, cookies, potato chips) were replaced by staple 
foods (e.g. pasta, rice), with additional non-food items (e.g. personal care 
products, blanket).

3. FV+: the standard food bank specific food parcel plus the recommended 
daily amount of fruit (2 pieces) and vegetables (200 g) (22) for all household 
members for 7 days (4 days fresh, and 3 days non-perishable vegetables).

4. Snacks– + FV+: the standard food bank specific food parcel in which 
unhealthy snacks (e.g. chocolate, cookies, potato chips) were replaced by 
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staple foods (e.g. pasta, rice) plus the recommended daily amount of fruit 
(2 pieces) and vegetables (200 g) (18) for all household members for 7 days 
(4 days fresh, and 3 days non-perishable vegetables).

The total amount of kilocalories of the food parcels was not taken into account 
in improving the dietary content of the food parcels. Essential non-food items 
were added to the food parcels in the Control and Snacks– conditions to let 
participants in these conditions also benefit from their participation in the 
intervention study.

Measurements

Questionnaire

At baseline, participants completed a self-administered general questionnaire 
at the food bank, which consisted of questions regarding socio-demographics 
and smoking. Participants who had difficulties in reading or writing were offered 
help filling in the questionnaire.

Socio-demographics included date of birth, sex, duration of being recipient of 
the Dutch food bank (<6 months, 6-12 months, and >12 months), household 
composition (number of children <18 years, ≥18 years, and adults in household) 
and highest completed educational level. For household composition, we 
created three categories: single parent household (including one adult and 
at least one child), single or multiple household without children (including 
at least one adult and no children), and multiple household with children 
(including at least two adults and at least one child). We created three levels 
of education: low (did not complete any education or finished elementary 
school), medium (high school, general intermediate, and lower vocational 
education, general secondary, and intermediate vocational education) and 
high (higher vocational education, university). Smoking was categorized into 
current smoker yes or no.
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Anthropometric measurements

At baseline, trained researchers measured participants body height and body 
weight, according to a standardized protocol developed for this study. For 
these measurements, participants were asked to remove any items from their 
pockets and to take off their shoes and coat. Not all participants (n=4) were 
willing to take off their shoes and / or jackets. For these persons we adjusted 
height and weight using standardized measures for clothes and shoes, based 
on the study of Frank et al. (23). A portable stadiometer, type Seca ® 214, was 
used to measure height to the nearest 0.1 cm, and a calibrated mechanical 
scale, type Seca ® 761, to measure weight to the nearest 0.5 kg. Body mass 
index (BMI) was calculated as measured weight (kg) divided by measured 
height squared (m2). BMI cut-off points of the WHO were used to define 
weight status (24).

Study outcome: dietary intake

Dietary intake data were collected by trained interviewers through multiple 
24-h recalls within a 1-week period (after both intervention conditions at 4 (T1) 
and 8 (T2) weeks follow up), using the USDA five-step Multiple-Pass Method 
(MPM) (25-27). The MPM method was developed for collecting interviewer-
administered 24-h recalls and includes multiple passes through the 24-h of the 
previous day, during which respondents receive cues to help them remember 
and describe foods and drinks they consumed (27). Interviewers additionally 
asked participants whether the recall day was a normal day regarding dietary 
intake (yes/no).

During the baseline measurements of the study at T0 a table scale, type KERN 
FCE 6 K2 ® and extensive tableware were used, and a portion size photo 
booklet was introduced to the participants to assist in portion-size estimation 
of consumed foods and drinks at T1 and T2. The portion size photo booklet 
was taken home by the participants to be used in the 24-h recalls, which were 
all conducted by phone at dates and times unannounced to the participants. 
We aimed to obtain dietary information on two different weekdays and one 
weekend day, or if not possible, on three different weekdays.
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All recorded foods and drinks from the multiple 24-h recalls per intervention 
period were coded with the corresponding Dutch Food Composition Table 
code (NEVO-code) (28,29). Portion sizes consumed were entered in grams (28). 
Energy content (kcal) and nutrient composition (mg, g, en%) of the foods and 
drinks consumed were determined using the 2010 NEVO-database (29), which 
contains the nutrient composition of foods and drinks commonly consumed 
in the Netherlands. The primary outcomes of the intervention were fruit and 
vegetable intake (g/d). Secondary outcomes were dietary intake in terms of 
food groups [grains, flour, rice (g/d), nuts, seeds and snacks (g/d), pastry and 
cookies (g/d), pulses (g/d), and sugar, candy, sweet filling and sweet sauces 
(g/d)] and nutrients [energy (kcal/d), protein (en%/d), mono- and disaccharides 
(en%/d), polysaccharides (en%/d), total fat (en%/d), saturated fat (en%/d), 
fiber (g/d), vitamin C (mg/d), sodium (g/d), and potassium (mg/d)]. Amount of 
foods from food groups consumed (g), and nutrient data (mg, g) were averaged 
over the days assessed.

Blinding

Due to the nature of the intervention, it was not possible to blind participants 
to the allocated intervention conditions. Researchers were not blinded 
to the allocated intervention conditions of the participants because they 
weekly prepared the content of the food parcels and supplied the food 
parcels themselves. Therefore, there was intensive personal contact with the 
participants, which made blinding not possible.

Power calculation

The sample size was calculated using data on fruit and vegetable intakes from 
the Dutch National Food Consumption Survey (30). To detect a difference 
of 60 grams of fruit between two conditions (assuming a standard deviation 
of 114 grams per day (30)), a power of 80%, a significance level of 5% and 
a correlation between the repeated measurements of 0.6), 40 subjects per 
condition were needed. With 40 subjects for each condition, a difference of 52 
grams per day in vegetable intake (assuming a standard deviation of 95 grams 
per day (30)) can be detected.
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Statistical analyses

Statistical analyses were performed using IBM SPSS statistics for Windows 
version 21.0 (Armonk, NY: IBM Corp, USA) and STATA (version 14). Descriptive 
statistics were used to summarize participants’ characteristics. Continuous 
variables were presented as mean and standard deviation (SD), whereas 
categorical variables were presented as frequency and relative frequency.

Differences in dietary intake between the four intervention conditions were 
assessed using multi-level linear regression analysis, using a two-level model 
(i.e. repeated measurements clustered within participants). In the first model, 
crude analyses were conducted, while in the second model adjustments were 
made for order of the intervention (period 1 or period 2), the number of days 
between receiving the last food parcel and the 24-h recall, food bank, and 
whether the recall day was a normal day regarding dietary intake (yes/no). 
Differences in mean intake between the intervention conditions are presented 
in kilocalories, (milli)grams, or energy percentages and their corresponding 
95% confidence intervals (95%CI). All analyses were intention-to-treat.

RESULTS

Participant characteristics

Of the food bank recipients who signed up for the study (N=205), 165 (80.5%), 
completed the baseline measurements (Figure 1). Two females who reported 
being pregnant at baseline were excluded from data analysis. Consequently, 
a total of 163 participants were included for data analyses. Nine participants 
dropped out during the intervention study; eight because they were no longer 
recipient of the food bank and one because of personal reasons.

The three participating food banks (with number of participants indicated in 
brackets) were located in Alkmaar (n=33), Apeldoorn (n=43), and Enschede 
(n=87). Mean age of the study population was 45.1 (SD:10.8) years and 68.1% 
was female (Table 1). The majority of the participants lived in households without 
children (52.5%), and was educated at medium level (73.6%). Furthermore, 
65% was a current smoker and almost 60% was either overweight or obese.
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Dietary intake

At T1, we assessed dietary intake of 16 participants using one, 119 participants 
using two, and 21 participants using three 24-h recalls. At T2, these were 
20, 127 and 0 participants respectively. We were not able to assess dietary 
intake of 2 participants at T1 and 7 participants at T2. Mean dietary intakes of 
food groups and nutrients, stratified by intervention condition, are presented 
in Table 2.

Differences in mean food group intake

Figure 2 shows adjusted differences in mean food group intake (A-G) for each 
intervention condition versus the reference group (δ). Mean intake of pulses 
(δ: 20.3 [95%CI: 5.8;34.8] g) was higher in the Snacks– condition than in the 
Control condition. In the FV+ condition, mean fruit intake (δ: 74 [40.3;107.6] g) 
was higher than in the control condition. Both mean fruit (δ: 81.3 [56.5;106.2] g) 
and mean vegetable intake (δ: 46.2 [17.5;74.9] g) were higher in the Snacks– + 
FV+ condition than in the Control condition.

In the Snacks– condition, mean intakes of fruit (δ: -70.0 [-101.1;-38.8] g) and 
vegetables (δ: -62.2 [-98.2;-26.2] g) were lower than in the Snacks– + FV+ 
condition, whereas mean intakes of pulses (δ: 15.4 [0.9;29.9] g), sugar, candy, 
sweet filling and sweet sauces (δ: 12.0 [2.4;21.7] g) were higher than in the 
Snacks– + FV+ condition. No statistically significant differences were found in 
mean food group intakes between the FV+ condition and the Snacks– + FV+ 
condition.
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Table 1: Baseline characteristics of the 163 Dutch food bank recipients participating in 
the intervention study1

Characteristics

Age, yrs 45.1 ± 10.8

Sex

Male 52 (31.9)

Female 111 (68.1)

Duration of being recipient

<6 months 56 (34.4)

6-12 months 52 (31.9)

≥12 months 55 (33.7)

Household composition*

Single parent household 46 (28.4)

Single or multiple household without children 85 (52.5)

Multiple household with children 31 (19.1)

Educational level

Low 28 (17.2)

Medium 120 (73.6)

High 15 (9.2)

Current smoking

Yes 106 (65.0)

No 57 (35.0)

BMI2*, kg/m2 28.2 ± 6.8

Weight status2*

Underweight; BMI <18.5 kg/m2 7 (4.3)

Normal weight; BMI 18.5–24.9 kg/m2 59 (36.4)

Overweight; BMI 25–29.9 kg/m2 43 (26.5)

Obese; BMI ≥30 kg/m2 53 (32.7)
1 Values are presented as mean ± SD, as frequency with between brackets the relative frequency 
as a percentage.
2 Based on measured height and weight.
* Household composition, BMI, weight status N=162.
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Table 2: Mean dietary intake (SD) of food groups and nutrients, stratified by intervention 
condition, of 159 Dutch food bank recipients1, 2, 3

Control 
N=101

Snacks– 
N=53

FV+ 
N=46

Snacks– + FV+ 
N=104

Food groups

Fruit, g 65.2 ± 106.1 69.4 ± 126.7 130.7 ± 152.9 153.8 ± 166.7

Vegetables, g 89.9 ± 129.2 64.4 ± 100.6 108.6 ± 129.3 144.3 ± 226.2

Grains, flour, rice, g 52.4 ± 115.0 30.0 ± 87.0 62.4 ± 137.1 74.0 ± 289.4

Nuts, seeds and snacks, g 19.1 ± 48.9 26.2 ± 56.4 22.7 ± 73.0 24.1 ± 60.1

Pastry and cookies, g 21.2 ± 44.4 31.7 ± 77.2 19.6 ± 46.3 27.5 ± 51.4

Pulses, g 5.7 ± 30.1 23.7 ± 93.3 14.9 ± 86.9 10.2 ± 47.0

Sugar, candy, sweet filling 
and sweet sauces, g

29.6 ± 43.0 48.9 ± 70.1 32.1 ± 36.8 30.9 ± 41.8

Nutrients

Energy, kcal 1872 ± 1038 2212 ± 1369 1947 ± 1035 2154 ± 1738

Protein, en% 15.5 ± 4.9 14.1 ± 4.2 14.2 ± 5.2 15.1 ± 5.1

Mono- and disaccharides, en% 21.5 ± 13.5 21.6 ± 12.1 27.6 ± 18.5 23.7 ± 11.8

Polysaccharides, en% 24.0 ± 8.8 24.4 ± 9.7 23.4 ± 9.3 23.2 ± 7.3

Fat total, en% 35.1 ± 11.8 35.5 ± 12.0 30.8 ± 12.2 33.4 ± 10.4

Fat saturated, en% 13.0 ± 5.3 13.1 ± 5.2 12.0 ± 5.3 12.5 ± 4.5

Fiber, g 14.8 ± 9.9 17.2 ± 13.0 17.0 ± 11.7 18.4 ± 12.6

Vitamin C, mg 71.7 ± 99.2 66.4 ± 80.9 83.5 ± 79.3 98.3 ± 128.2

Sodium, g 2.2 ± 1.5 2.7 ± 1.8 2.2 ± 1.5 2.4 ± 2.4

Potassium, mg 2838 ± 1637 2927 ± 1501 3088 ± 1627 3452 ± 2258
1 The number of participants per intervention condition is the sum of participants in the conditions 
in intervention period I and intervention period II. Therefore, it does not add up to the total 
number of participants (Figure 1).
2 Values are presented as mean ± SD.
3 Control condition: standard food parcel with additional non-food items; Snacks– condition: 
standard food parcel in which unhealthy snacks were replaced by staple foods, with additional 
non-food items; FV+ condition: standard food parcel with additionally the recommended daily 
amount of fruit and vegetables for all household members for 7 days; Snacks– + FV+ condition: 
standard food parcel in which unhealthy snacks were replaced by staple foods with additionally 
the recommended daily amount of fruit and vegetables for all household members for 7 days.
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Figure 2: Estimated differences1 in mean product group (A-G) intake in grams with 
their corresponding 95% confidence intervals per intervention condition2, compared to 
the reference group. Black bars represent differences in mean intake compared to the 
Control condition, white bars represent differences in mean intake compared with the 
Snacks– + FV+ condition.
1 Multilevel linear regression analysis were adjusted for: number of days between 
receiving the last food parcel and 24-h recall, order of interventions, food bank and 
whether the day of the 24-h recall was a normal day regarding dietary intake.
2 Control condition: standard food parcel with additional non-food items; Snacks– 
condition: standard food parcel in which unhealthy snacks were replaced by staple foods, 
with additional non-food items; FV+ condition: standard food parcel with additionally the 
recommended daily amount of fruit and vegetables for all household members for 7 
days; Snacks– + FV+ condition: standard food parcel in which unhealthy snacks were 
replaced by staple foods with additionally the recommended daily amount of fruit and 
vegetables for all household members for 7 days.

* P<0.05
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Differences in mean nutrient intake

Results of the adjusted multilevel analyses show statistically significant 
differences in mean intakes of several nutrients between the different 
intervention conditions (Table 3). In the Snacks– condition, mean intake of protein 
(difference (δ): -1.3 [-2.4;-0.2] en%) was lower than in the Control condition. In 
the FV+ condition, mean intakes of mono- and disaccharides (δ: 4.8 [1.8;7.8] 
en%) and fiber (δ: 2.8 [0.1;5.4] g) were higher, whereas mean intake of total 
fat (δ: -4.5 [-7.4;-1.7] en%) was lower than in the Control condition. Similarly 
statistically significant differences were found in mean intakes of mono- and 
disaccharides, total fat and fiber between the Snacks– + FV+ condition and the 
Control condition. Additionally, mean intakes of vitamin C (δ: 22.2 [2.6;41.8] 
mg) and potassium (δ: 427 [121;734] mg) were higher in the Snacks– + FV+ 
condition than in the Control condition

Except from lower mean intakes of vitamin C (δ: -31.65 [-56;-7.2] mg) and 
potassium (δ: -692 [-1079;-305] mg) in the Snacks– condition than in the 
Snacks– + FV+ condition, no statistically significant differences in mean 
intakes between these two intervention conditions were found. No statistically 
significant differences were found in mean nutrient intake between the FV+ 
condition and the Snacks– + FV+ condition.
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DISCUSSION

To the best of our knowledge, this study is the first randomized controlled trial 
to compare multiple strategies improving the dietary quality of food parcels on 
dietary intake in food bank recipients. Results of this study show that, overall, 
adding fruit and vegetables to the standard food bank specific food parcels 
(either in combination with replacing unhealthy snacks from the standard food 
parcel by staple foods or not) positively impacted dietary intake of Dutch food 
bank recipients. Participants in the FV+ condition showed higher mean fruit 
intake than participants in the Control condition. Both mean fruit and mean 
vegetable intake were statistically significantly higher in participants in the 
Snacks– + FV+ condition than in participants in the Control as well as in the 
Snacks– condition. The intervention strategy in which unhealthy snacks from 
the standard food parcel were replaced by staple foods did not improve dietary 
intake of the participants; mean intake of the food group nuts, seeds and 
snacks did not significantly differ from the reference groups and mean intake 
of the food group sugar, candy, sweet filling and sweet sauces was statistically 
significantly higher than in the Snacks– + FV+ condition.

It is not possible to directly compare our results with other studies conducted 
in food assistance programs, as our study is the first to examine the effect of 
changing the actual content of the food parcels in various ways. In contrary to 
our results, a randomized intervention study by Depa et al. (31), in which two 
daily portions of FV each week for four weeks were provided, did not show 
higher FV intakes in food bank users compared to non-users. This difference 
might be explained by the differences in the amount of fruit and vegetables 
provided, sample size and method used to assess dietary intake (food frequency 
questionnaire vs. 24-h dietary recalls). Other studies have mainly focused on 
improving the diet through financial incentives or restriction of purchase of less 
nutritious foods. A randomized clinical trial in low income participants of a food 
benefit program (32) showed that a financial incentive on fruit and vegetables 
(i.e. 30% of the purchase price) resulted in a higher fruit but not vegetable 
intake compared to the control group. A randomized controlled trial by Olsho 
et al. (33) also showed a higher fruit intake, but also a higher vegetable intake in 
Supplemental Nutrition Assistance Program (SNAP) participants who received 
a 30% rebate on fruit and vegetable purchased with SNAP benefits. Making 
fruit and vegetable consumption easier, by either adding fruit and vegetables 
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to the food parcels as we did in our study, or reducing the price of fruit and 
vegetables in other studies, seems to result in higher fruit intakes, but not 
always in higher vegetable intakes. Adding fruit and vegetable to the food 
parcel seems to be the more effective in improving fruit (δ 74 - 81.3 g/d) and 
vegetable (δ 46.2 - 62.2 g/d) intake in food assistance program users than a 
financial incentive of 30% (fruit: δ 26 - 40 g/d; vegetables: δ 30.8 g/d) (32, 33).

Harnack et al. (32) also showed that restricting the purchase of less nutritious 
foods (i.e. sugar sweetened beverages, candies and sweet baked goods) in 
combination with a financial incentive on fruit and vegetables resulted in lower 
servings of the restricted foods per day compared to both the control group 
and the group receiving a financial incentive on fruit and vegetables. On the 
other hand, restriction of purchase of less nutritious foods only did not always 
result in lower intakes of less nutritious foods. In our study, we did not find an 
effect of replacing unhealthy snacks from the standard food parcel by staple 
foods either in combination with additional fruit and vegetables or not, on 
snack intake. Although the participants in the study by Harnack et al. (32) were 
lower income participants who were not currently enrolled in SNAP the study 
suggests that, a combination of intervention strategies might be most effective 
in improving overall dietary intake. This is in line with the results of our study.

In our study we observed some unexpected results. First, we added the 
recommended daily amount of fruit and vegetables for all household members 
for 7 days in the FV+ condition and in the Snacks– + FV+ condition. These amounts 
were however not fully reflected in mean intakes of fruit and vegetables of the 
food bank recipients who participated in our study in these conditions. Several 
explanations for this discrepancy exist. We cannot exclude that participants 1) 
hoarded the non-perishable supplied vegetables, 2) underreported their fruit 
and vegetable intake, or 3) gave away fruit and vegetables to, or exchanged fruit 
and vegetables for other food products with participants in other conditions 
or non-participating food bank recipients. Also, from literature it is known that 
adult caregivers may sacrifice their own diet to avoid that their children should 
experience hunger (34), and women may be the first to compromise their diet 
in an unhealthy way, to protect their children and partner when the family faces 
threats to their food supply (35, 36). Although fruit and vegetable intakes were 
lower than theoretically could be expected in the FV+ condition and in the 
Snacks– + FV+, still a significant increase in fruit and vegetable consumption 
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was reported, which is known to be associated with recognizable decreases 
in morbidity and mortality (37, 38). Second, we found unexpected results with 
regard to the mean food group intakes of pulses and sugar, candy, sweet 
filling and sweet sauces in the Snacks– condition. In this intervention condition, 
unhealthy snacks (e.g. potato chips, cookies, chocolate) were replaced by 
staple foods such as pasta and rice. Therefore, we did not expect a statistically 
significant higher intake of sugar, candy, sweet filling and sweet sauces than 
in the Snacks– + FV+ condition, nor a statistically significant higher intake of 
pulses in this condition than in both the control condition and the Snacks– 
+ FV+ condition. Perhaps, purchase and storage behavior of the participants 
could explain these results, but unfortunately these were not measured.

Strengths of this study include the comparison of several intervention 
conditions developed with input from food bank recipients, pilot-testing of the 
intervention conditions, the use of a randomized controlled trial with intention-
to-treat analysis and a very low attrition rate (6.2%). Furthermore, by adding 
fruit, vegetables and staple foods to and removing unhealthy snacks (i.e. 
unhealthy foods) from the standard food parcel, we made it relatively easy for 
participants to improve dietary intake.

Limitations of this study should also be noted. The researchers as well as the 
participants were not blinded regarding allocation to the research conditions. 
Still, participants were not aware of the exact research aim. Furthermore, 
participants within one food bank were allocated to all possible intervention 
sequences. Therefore, participants could exchange or give away foods typical 
for their intervention condition, which could have led to an underestimation of 
the intervention effect. When using cluster randomizing, this would not have 
been the case. Also, we supplied some non-perishable products, such as 
non-perishable vegetables (for 3 days maximum), pasta and rice. We cannot 
exclude that participants hoarded these products which may have led to an 
underestimation of the vegetables, pasta and rice intake. However, to avoid 
hoarding, final measurements took place 2 weeks before the end of the 
intervention. Furthermore, we strived to collect dietary intake data of three days 
from each participant, for both intervention periods. Since we experienced 
that this was not always feasible in the first intervention period we decided 
to strive to collect dietary intake data of two days from each participant in 
the second intervention period. However, we used (several) multiple pass 
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24-h dietary recalls to collect dietary intake data. Previous studies showed 
that this method is considered most accurate to assess the overall energy, 
carbohydrate, protein, fat, or nutrient intake in low-income households (25, 
39, 40), though underreporting is often observed in all self-reporting of dietary 
intake (41, 42). In addition, we removed unhealthy snacks from the food parcels 
(e.g. chocolate, cookies, potato chips), but intake of snacks was measured 
through two food groups (i.e. salty and sweet) as defined in the NEVO-table 
(29). These food groups are a bit broader and therefore also include healthy 
snacks such as nuts, and sweet filling such as jam. This may have led to an 
overestimation of unhealthy snack intake in our study. A final limitation of 
our study is that participants were self-selected. Therefore, we do not know 
whether the participants in our study were representative for the average food 
bank recipient and consequently bias may have occurred.

This study shows that improving the dietary quality of the food parcels positively 
impacts the dietary intake of Dutch food bank recipients. The results of this 
study revealed that adding fruit and vegetables to the standard food bank 
specific food parcels, either in combination with replacing unhealthy snacks 
by staple foods or not, was an effective intervention strategy to increase fruit, 
vegetables and fiber intakes, and to decrease total fat intake. The intervention 
strategy in which unhealthy snacks from the standard food parcel were replaced 
by staple foods did not seem to be effective in improving dietary intake, it even 
seems to worsen the quality of food bank recipient’s diet. Longer term studies 
are needed to assure the sustainability of the changes. With this knowledge 
we can further develop effective strategies that can easily be applied by food 
banks, to improve dietary intake of Dutch food bank recipients.
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The overall aim of this thesis was to assess dietary intake and food security 
status of Dutch food bank recipients, and to identify potential intervention 
strategies to improve their dietary intake. We used data collected as part of 
the Voedselbankstudie (Food Bank Study).

This final chapter summarizes and reflects on the main findings of the 
studies presented in the thesis. Moreover, generic methodological issues 
and considerations will be addressed, and implications for future research 
and practical implications for the Dutch food bank and policy makers will 
be provided.

RESEARCH QUESTIONS AND ANSWERS

1. What is the food security status of Dutch food bank recipients, and which 
potential demographic, lifestyle and nutrition-related factors are associated 
with (very) low food security?

The vast majority of the Dutch food bank food recipients 
experienced (very) low food security. The presence 
of (very) low food security was associated with the 
following demographic, lifestyle and nutrition-related 
factors: female sex, low level of education, households 
with children, low satisfaction with the food parcel, low 
satisfaction with overall food intake, low perceived 
healthiness of overall food intake and low self-efficacy 
toward eating healthy.

2. To what extent do the contents of food parcels provided by Dutch food 
banks meet the Dutch nutritional guidelines for a healthy diet and how do 
food bank recipients use the content of their food parcels?

The contents of food parcels, standardized to a single 
person food parcel for one day, did not meet the Dutch 
nutritional guidelines for a healthy diet. The provided 
amounts of energy, protein and saturated fat were 
higher, whereas the provided amounts of fruit and fish 
were lower than the nutritional guidelines for a healthy 
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diet. The majority of the participants did not use all foods provided in the food 
parcel, and the vast majority reported to be (very) satisfied with the content of 
the food parcel.

3. To what extent does the dietary intake of Dutch food bank recipients meet 
the Dutch nutritional guidelines for a healthy diet, and is their dietary intake 
comparable with the dietary intake of a representative sample of the general 
Dutch population, including a low-socioeconomic status (SES) sample?

Dietary intake of Dutch food bank recipients does not 
meet the Dutch nutritional guidelines for a healthy diet. 
The majority of the Dutch food bank recipients, similar 
to the general and low-SES Dutch population, does 
not meet the dietary reference intakes for saturated 
fat, dietary fiber, fruit, vegetables, and fish. In addition, 
food bank recipients’ intakes of energy, dietary fiber, 
fruit, and vegetables were lower than both the general 
and low-SES Dutch population, whereas their fish intake was lower than the 
general, but not than the low-SES Dutch population. Food bank recipients’ 
intakes of carbohydrates and polysaccharides were higher than both the 
general and low-SES Dutch population.

4. What are Dutch food bank recipients’ perceptions on the content of the 
food parcels, their dietary intake and how do the parcels contribute to their 
overall dietary intake?

Results from semi-structured focus group discussions 
showed that food bank recipients were not always 
satisfied with the amount, quality, variation, and type of 
foods in the food parcel. For the participants who could 
afford to, supplementing the food parcel was reported 
as main reason for buying foods, and price was the most 
important aspect in selecting these foods. The most 
frequently mentioned foods bought were: vegetables, 
fruit, bread, meat and meat products, coffee, (soft)
drinks, cheese, and butter/oil. Regarding participants’ dietary intake, numerous 
participants were not satisfied mainly due to nutritional inadequacy, specifically 
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insufficient amounts, but also due to lack of variation, lack of quality, lack of 
choice and the types of food. Participants reported that the content of the 
food parcel importantly influenced their dietary intake. Moreover, participants 
reported struggling with their feelings of dissatisfaction regarding the food 
parcels, because they were also grateful for receiving the foods.

5. Does improving the dietary quality of food parcels, using different 
intervention strategies, positively impact the actual dietary intake of Dutch 
food bank recipients?

A randomized controlled trial with four 
conditions to improve the dietary quality 
of food parcels, revealed that the actual 
dietary intake of Dutch food bank recipients 
can be positively impacted by different 
intervention strategies. Overall, adding fruit 
and vegetables to the standard food bank 
specific food parcels (either in combination 

with replacing unhealthy snacks from the standard food parcel by staple foods 
or not) positively impacted the mean fruit and / or mean vegetable intakes 
compared with the other intervention conditions. The intervention strategy 
in which unhealthy snacks from the standard food parcel were replaced by 
staple foods did, however, not improve dietary quality of the participants; 
mean intake of the food group nuts, seeds and snacks did not differ from 
the other intervention conditions and mean intake of the food group sugar, 
candy, sweet filling and sweet sauces was even higher compared with the 
intervention strategy in which unhealthy snacks were replaced by staple foods 
plus adding fruit and vegetables to the standard food parcels.

METHODOLOGICAL CONSIDERATIONS

Specific strengths and limitations of the performed research have already been 
described per individual chapter. This section describes generic methodological 
issues and considerations most relevant for the overall thesis.
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Selection bias, generalizability, and external validity

As with all observational studies, selection bias, the generalizability, and 
the external validity may be topics of concern. For all studies of the 
Voedselbankstudie we aimed to include a representative sample of the food 
banks, as well as the Dutch food bank recipients, by recruiting food banks 
providing food parcels once a week, and varying in size (i.e. the number of 
recipients), urbanization level, and region. However, several factors could 
influence the results, the generalizability of our sample as well as the external 
validity of our results. Hereafter, we will describe these factors for the food 
banks as well as the participants.

Food banks

Food banks were recruited via email, followed by a phone call. Eventually, 
food banks were selected based on their willingness to participate. Since all 
food banks in the Netherlands have their own way of working i.e. they differ in 
the way they collect and provide food, this selection of food banks may have 
resulted in selection bias (1). Food banks either collect foods and compose the 
content of the food parcels themselves, or they receive ready-to-supply food 
parcels, which are composed elsewhere, but they aim to supply food parcels 
of which the content is -more or less- similar. As a consequence of the different 
ways of working, however, the content of the food parcels i.e. amount, quality 
and type of foods, may differ between the food banks. On the one hand, it is 
possible that food banks satisfied with their way of working were more likely 
to participate in our study. These food banks may supply food parcels with a 
desirable amount, quality, variation, and type of foods, which may have led to 
an overestimation in satisfaction, dietary quality and food security. Or, on the 
other hand, it is possible that food banks convinced that their way of working 
could be improved were more likely to participate. These food banks may 
supply food parcels with a less desirable amount, quality, variation, and type 
of foods, which may have led to an underestimation of satisfaction, dietary 
quality, and food security. Therefore, it is unclear whether the findings of our 
studies presented in this thesis are generalizable to all Dutch food banks or 
whether the results only account for the participating food banks.
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Participants

Participants of all studies of the Voedselbankstudie were recruited via several 
ways i.e. through information letters, promotional posters, but also through 
active oral recruitment at the food banks in order to reach those who were 
not able to read. Food bank recipients who were more interested in health, 
and those with a strong positive or negative opinion about the content of the 
food parcels, possibly were more likely to participate in our study. This may 
have resulted in a non-representative sample of the food bank population. 
Consequently, this may have led to either an over- or underestimation of 
satisfaction, dietary quality, and food security.

Inclusion criteria for all studies were being a recipient of the food bank >1 
month and an adequate command of the Dutch language to participate in 
oral and written interviews. An additional inclusion criterion for the studies 
described in Chapter 3 and Chapter 6, was having the possibility to be 
contacted by telephone. This may imply that the results presented in this thesis 
are less representative for recently admitted food bank recipients, for food 
bank recipients who cannot afford to be in the possession of a (cell) phone, 
or those with an inadequate command of the Dutch language. It is possible 
that the prevalence of (very) low food security is higher and dietary quality is 
poorer in this excluded population, and that the results described in Chapter 
3 and Chapter 6 therefore are an underestimation of food security, and an 
overestimation of dietary quality.

Attrition bias

In the prospective studies described in Chapter 4 and Chapter 6, attrition 
bias may have occurred. Attrition bias can be defined as unequal loss of 
participants (1). We experienced participants not showing up at appointments 
or not picking up their telephone for 24-h recalls at an appointed time. 
Participants explained that they have too much on their mind, and therefore 
forget appointments like these. In general, food bank recipients deal with 
many problems and are faced with many challenges. One of the problems 
food bank recipients deal with is poverty, which is very complex and contains 
more than just the absence of income or the material deprivation that 
accompanies it. It is also the hassle, the stress caused by the inability to make 
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ends meet, the budgeting, the shame, the social isolation, the helplessness, 
the ill health, the misfortune, and much else (2). These factors may sustain 
poverty, because they make it hard to function and make the right decisions; 
the so called vicious poverty circle (3). Cognitive functioning is important 
to function in daily life, to be able to plan everyday activities, remember 
important things, learn new things and to shift between these different tasks 
(4). Perceived stress is associated with poorer cognitive functioning, mainly 
due to lower perceived self-efficacy, i.e. confidence about ability to handle 
personal problems (5). Due to the complexity of the problems food bank 
recipients deal with and the stress it causes, it might be harder for food 
bank recipients to keep their appointments. In addition, financial hardship 
makes activities like meal planning, food-preparation and providing food 
to their families extremely difficult. These activities will be deprioritised in 
extended periods of financial hardship and uncertainty (6). If the participant 
who did not keep their appointments were the participants suffering most 
from the situation they were in, attrition bias may have occurred. I.e. these 
participants were more likely to have poorer dietary quality, which may have 
led to an overestimation of dietary quality. However, to avoid a high drop-out 
rate and incomplete data in this specific group of participants, we introduced 
sending reminders to all participants by sending SMS text messages with 
the exact date, time, and location of their appointment. This increased the 
likelihood of participants showing up for their appointments.

Assessment of food security status

Food security can be defined as access by all people at all times to enough 
food for an active, healthy life. Food security includes at a minimum 1) 
the ready availability of nutritionally adequate and safe foods, and 2) an 
assured ability to acquire acceptable foods in socially acceptable ways (7). 
Preferably, household food security is measured using the 18-item “core 
module” of the U.S. Department of Agriculture (USDA) Household Food 
Security Survey Scale (8). Due to shortage of survey time, we used the 
validated (9) standard 6-item subset of the core-module indicator questions, 
identifying household food insecurity and hunger among household 
members (8). Where the original questionnaire uses a 12-month reference 
period, we used a 3-month reference period to be able to better measure 
food security status while being a food bank recipient. However, we noticed 
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that participants experienced difficulties in recalling the period in which they 
already were food bank recipients; they often referred to the period before 
they became food bank recipients. Because this is the period in which 
food bank recipients, in general, experience most difficulties in feeding 
their family and their selves, this may have led to an underestimation of 
household food security.

Assessment of dietary intake

Data on dietary intake were collected through 24-hour recalls, using the 
USDA five-step Multiple-Pass Method (10-12). This method is developed 
for collecting interviewer-administered 24-hour recalls and includes multiple 
passes through the 24-hours of the previous day, during which respondents 
received cues to help them remember and describe foods and drinks they 
consumed (12). Previous studies, for instance in low-income households, 
showed that (several) multiple pass 24-hour dietary recalls are considered 
most accurate to represent the overall energy, carbohydrate, protein, fat or 
nutrient intake (10, 13, 14). However, underreporting is often observed in all 
self-reporting of dietary intake (15, 16). Also, it is known that people with a 
higher Body Mass Index (15-17), lower education (15), lower income (18) or 
lower literacy (19) show greater underreporting of dietary intake compared with 
their counterparts. This may have led to an overestimation of dietary quality 
regarding macro- and micronutrient intake, but also to an underestimation of 
energy intake.

To assist in portion-size estimation of consumed foods and drinks a table scale, 
type KERN FCE 6 K2 ®, extensive tableware, and a portion size photo book 
were used. However, we experienced that food bank recipients do not use 
standard tableware at home. Consequently, estimations of portion sizes might 
have been less accurate than we expected beforehand.

Nutritional guidelines used

In the presented studies within the Voedselbankstudie, dietary quality and 
adherence to the nutritional guidelines were assessed, using the Dutch 
nutritional guidelines for a healthy diet of the Health Council of the Netherlands 
as a reference. These guidelines were in use at the time we collected our data 
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(i.e. 2011-2012) (20-22). The nutritional guidelines of fruit, vegetables, and fish 
were: two pieces of fruit a day, of which a maximum of one piece could be 
replaced by a glass of fruit juice, 200 grams of vegetables per day, and fish 
twice a week (20). To assess adherence to the nutritional guidelines for fruit 
we, however, did not include the replacement of one piece of fruit by a glass 
of fruit juice (similar to the current, 2015, fruit guideline (23)). This may have 
led to an underestimation of participants meeting the nutritional guidelines for 
fruit. Nonetheless, in comparing dietary intake with the reference groups i.e. a 
representative sample of the general Dutch population (Dutch National Food 
Consumption Survey), including a low-SES sample, the same adapted guideline 
was used. In addition, in 2015, new nutritional guidelines were launched with 
new cut-off values (23). In the 2015 guidelines, fish is recommend once a week 
instead of the recommended twice a week in the 2006 guideline, that we used. 
Evidently, this may lead to different conclusions than we presented regarding 
adherence to the fish guideline and may imply that the proportion of Dutch 
food bank recipients not meeting the fish guidelines presented in this thesis 
was overestimated. However, mean fish intake was 8.5 grams a day, which still 
is too little to meet the 2015 guideline of 17 grams per day (23).

Satisfaction with the food parcel

In our studies described in Chapter 3 and Chapter 5, we assessed food bank 
recipients’ perception of the food parcel. Findings from these chapters are 
inconsistent. In Chapter 3, results show that most of the participants were (very) 
satisfied with the content of the food parcel. Results from our study described 
in Chapter 5, show that participants were not always satisfied with the amount, 
quality, variation, and type of foods in the food parcel. Discrepancies between 
these findings can be explained in several ways. First, by different methods 
and thereby different questions used to assess satisfaction with the food 
parcel. The results described in Chapter 3 are based on a single question 
in a questionnaire i.e. “How satisfied are you usually with the content of the 
food parcel” (possible answer ranging from very unsatisfied to very satisfied). 
The results described in Chapter 5 are based on focus group discussions, in 
which the researchers asked questions regarding the food parcel in general, 
but also more specific regarding the amount, quality, variation, and type of 
foods. Second, it might be the case that our focus group study attracted more 
food bank recipients with a negative opinion about the food parcel. This may 
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have led to a distorted view regarding the degree of dissatisfaction with the 
food parcel. At last, three of the seven food banks participating in our focus 
group study, also participated in our questionnaire study. This may imply that 
participant from the remaining four food banks might have been less satisfied 
with their food parcel.

RECOMMENDATION FOR FUTURE RESEARCH

The results of this thesis lead to the following suggestions for future research.

First, as an extension of our results described in Chapter 2, where we observed 
that the vast majority of the Dutch food bank food recipients experience 
(very) low food security, it would be of interest to measure household food 
security status using the 18-item core module set (8). In contrary to the 
6-item subset that we used, the 18-item core module takes children’s food 
security status into account. Since more than half of the Dutch food bank 
recipients have children (24), and we showed that households with children 
were more likely to experience low food security, it is of great importance 
to study their food security status. Low food security in children greatly 
impact their physical health (25-27) and cognitive functioning e.g. school 
performances (27, 28).

Second, literature (29, 30) and the results of studies presented in this thesis 
show that 1) food banks in their present form are not able to solve the entire 
low food security problem, 2) the amount, and quality of food parcels supplied 
by food banks could be majorly improved (31-35), and 3) the content of the 
food parcels does not meet food bank recipients’ nutritional needs (36). 
Solving the low food security problem, meeting nutritional guidelines and food 
bank recipients’ needs, is easier said than done because food banks rely on 
donations to fill their food parcels. The question raises whether food banks 
in their present form would be able to supply more, healthier and qualitatively 
better foods in order to be more effective in alleviating low food security and 
better meet food bank recipients’ nutritional needs. Therefore, we suggest 
future studies to explore alternative ways for food banks to supply foods. These 
could include e.g. provision of a ‘credit card’ to buy (a selection of) foods in a 
regular supermarket for a certain amount, financial incentives on healthy foods 
such as fruit and vegetables, offering prepared meals at supermarkets, and 
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/ or supply food parcels which better take into account food bank recipients’ 
needs regarding amount (i.e. depending on household size and composition), 
and type of foods (i.e. variation, taste preference, allergies, religion, diseases) 
wherever possible.

Third, both people with low SES (37-41) and low food security have higher risks 
on nutrition-related chronic diseases (42-47). In our study, we did not measure 
(perceived) health status, nor improvement in (perceived) health status after 
improving the dietary quality of the food parcels. Since our studies revealed 
that, in general, Dutch food bank recipients have an unhealthier lifestyle than 
the general population, it is important to assess their health risk by means 
of measuring e.g. nutrient status, HbA1c, blood pressure, cholesterol ratio, 
in order to determine nutrient deficiencies and (risks of) type 2 diabetes, 
cardiovascular diseases, and perceived health by means of a questionnaire.

Fourth, in Chapter 3 and Chapter 4 we assessed the nutritional quality and the 
use of food parcels and dietary intake of food bank recipients, respectively. In 
assessing dietary intake of the food bank recipients we did not assess which 
foods from the food parcel were actually eaten. Results from our intervention 
study described in Chapter 6 confirm that participants do not consume all 
foods from the food parcel. In addition, not all added healthy foods were 
consumed. Future studies assessing dietary intake of food bank recipients 
should take into account which foods from the food parcel are actually eaten, 
which foods were given away or discarded, and what foods consumed were 
obtained through other ways.

As a final remark, we suggest to conduct an intervention study to explore the 
effect of alternative ways -as recommended above- for food banks to supply 
foods, on the (nutritional) quality of the supplied foods, food bank recipients’ 
dietary intake, nutrient status, food security status, (perceived) health status, 
satisfaction and emotional wellbeing. This could provide food banks with 
information on which alternative and more effective ways they can use to 
supply foods. In addition, food bank recipients could be provided with tailored 
advise on their dietary intake, using a personalized approach. Volunteers of the 
food bank and food bank recipients should be involved in the design of this 
study to take their needs into account.
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RECOMMENDATIONS FOR PRACTICE

Recommendations for food banks

Food banks are of great importance as they serve as a safety net for people 
living below the poverty line. However, literature and our Voedselbankstudie 
show that food banks cannot solve the entire food insecurity problem (29, 30), 
and several studies suggest that food banks offer little more than a ‘band-aid’ 
response to poverty and perpetuate over-production in the food system (30, 
48). There are several possibilities for food banks to improve. We will describe 
our recommendations for improvement hereafter:

1. Although the content of food parcels largely depends on donated foods by 
food companies, supermarkets and individuals, we recommend food banks 
to increase the amount and nutritional quality of donated foods wherever 
possible. This could include one or more of the following: 1) a better 
distribution of the foods by e.g. an equal distribution of foods from the 
national distribution center to the local food banks (i.e. distribution points), 
through the regional distribution centers, or by sharing / exchanging foods 
between food banks. Some food banks have an abundance of a certain 
type of food because they are located close to a certain food producing 
company or a farmer, while other food banks in the neighbourhood do 
not have that certain type of food, 2) food banks could steer donating 
companies in the right directions to donate foods they need (i.e. healthy 
foods, healthy staple foods), 3) volunteers of the food bank or individuals 
collecting foods can use standardized shopping lists with healthy (or at 
least healthier) foods, and 4) food banks could buy qualitatively good and 
healthy foods for the food parcels, from donated money. Yet, because 
the food bank also aims to reduce food waste, they avoid buying foods 
to supply the food parcels. Though it should be noted that food bank 
recipients often do not consume all foods from the food parcel, because 
they do not meet their (nutritional) needs. As a consequence, supplying 
food parcels in its present form is also not completely effective in reducing 
food waste.

2. The food parcels supplied by the food bank often contain high amounts 
of foods not contributing to a healthy dietary intake. In a study among 
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Dutch food bank recipients (49), participants indicated that they do not 
feel they are taken seriously as adults with responsibilities for providing 
healthy meals when there is an abundance of these unhealthy foods (i.e. 
high in fat and sugar) in their food parcel. At the same time, volunteers 
at the food bank seems to expect that food bank recipients would like to 
have a treat, especially during the holidays (49). Treats during holidays 
are acceptable of course, but food banks receive such high amounts of 
‘treats’ during and after the holidays, that the food parcels still contain e.g. 
chocolate Eastern eggs in September and Christmas cookies in April. To 
avoid food banks supplying these high amounts of foods which do not 
contribute to a healthy dietary intake, we suggest food banks to 1) refuse 
accepting high amounts of these unhealthy foods, and 2) limit the amount 
of unhealthy foods in the food parcel in a structural way (e.g. a maximum 
of two packages per food parcel).

3. Food bank recipients experience that the contents of the food parcels do 
not meet their individual needs. This is mainly due to the fact that the 
food parcels are not individually tailored to e.g. household size, household 
composition, taste preference, religion, allergies, and health issues. This 
leads to situations in which food bank recipients have insufficient amounts 
of food and / or receive foods they cannot or do not prefer to consume. A 
possible solution for this problem might be asking new food bank recipients 
about their household size, household composition, taste preference, 
religion, allergies, and health issues, in order to supply foods meeting 
their needs wherever possible. In addition, food banks could supply 
foods in a way that food bank recipients have (restricted) choices within 
product groups e.g. pork vs. beef vs. vegetarian, pasta vs. rice, carrots vs. 
tomatoes instead of supplying ready-composed food parcels. This could 
be accomplished by further implementing the ‘supermarket model’, which 
more and more food banks in the Netherlands use. However, in 2018 this 
was only 12% of the food banks.

4. The results of this thesis and existing literature imply that more attention 
could be paid to the socio-psychological impact of food bank use. Use 
of food banks challenges users’ pride and make them feel inadequate as 
providers for their families, causing feelings of embarrassment and shame 
(50, 51). In addition, literature shows (49) that shame strongly emerged in 
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response to the contents of the food parcel. The feelings of embarrassment, 
shame, and loss of dignity that food bank recipients deal with, should not 
be underestimated. Therefore, we suggest food banks to pay attention to 
this sensitive, but very important topic. Possibly, an expert could be invited 
to provide information to volunteers on the socio-psychological effects 
of being a food bank recipient. If the volunteers are more aware of the 
problems food bank recipients deal with, they might be able to make them 
feel more at ease, and to better understand the importance of supplying 
food parcels meeting food bank recipients’ needs.

Recommendations for policy makers

Despite the rising prevalence of low food security and of people using food 
banks (24, 52, 53), access to food by people who cannot make ends meet 
in wealthy societies, like a country as the Netherlands, is not regarded as 
a matter of political concern (54). The growth and expansion of food banks 
as a surplus food response to low food security, speaks to both the shortfall 
of social policy to meet the basic needs of households, and the failure of 
governments to adequately address underlying structural problems causing 
food insecurity (30). Riches (54) questioned whether charitable food banks 
are symptoms and symbols not only of broken social safety nets but also of 
failing food and income redistribution policies. The government should take 
the responsibility to support food bank users to have the possibility of having 
a healthy dietary intake. Hereafter, we will describe our recommendations for 
policy makers:

1. With the results presented in this thesis, supported by the existing literature, 
it is time for governments to face the problem of low food security, and 
to start supporting people who cannot make ends meet, in a structural 
way. In the Netherlands, the urgency to address this issue has recently 
been acknowledged. The end of May 2019, the State Secretary for Social 
Affairs and Employment launched a campaign to break the taboo on being 
in debt. With this campaign, the government aims at motivating people 
in debt to seek for help as soon possible instead of waiting on average 
four to five years because they feel too embarrassed. With this campaign 
they will try to avoid small debts becoming insolvable problems controlling 
lives, of which stress, poor health and losing a job could be consequences 
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(55). We suggest the government to evaluate whether this campaign is also 
effective in decreasing the problem of low food security and reliance on 
the food bank.

2. Food producing companies donate their overproduction to food banks 
in order to reduce waste management costs, and to be able to claim to 
contribute to social welfare i.e. they have the satisfaction of knowing they 
have helped feed someone who otherwise might have gone hungry, and thus 
improve their reputation (48, 56). This feeling of satisfaction is regardless 
of the type of foods the food producing companies donate. Seen from 
the perspective of waste reduction, food banks appear to be a socially 
desirable solution to make better use of food waste (49). However, due to 
the high amounts of unhealthy foods in the food parcel, leading to both an 
unhealthy dietary intake, and a negative effect of the emotional wellbeing 
of food bank recipients, we suggest the national government making a law 
restricting food producing companies to donate large amounts of unhealthy 
foods, such as crisps, chocolate, and cookies. In order to avoid a surplus 
of these unhealthy foods, as a consequence of such law, we suggest food 
producing companies to better coordinate supply and demand.

3. In 2012, an estimated 88 million tonnes of food was wasted in Europe 
(57). Food waste is an issue of importance to global food security and 
good environmental governance, directly linked with environmental (e.g. 
energy, climate change, water, availability of resources), economic (e.g. 
resource efficiency, price volatility, increasing costs, consumption, waste 
management, commodity markets) and social (e.g. health, equality) impacts 
(57). A growing number of businesses i.e. supermarkets, local stores, 
farmers, have begun to donate their excess food as part of their overall 
waste reduction strategy, but still there is much to be gained. Therefore, 
we suggest the national government to actively stimulate and maybe even 
reward food companies to donate redundant, healthy food to the food bank. 
In addition, comparable to France, we suggest the government to make a 
food waste law which makes it illegal for supermarkets to throw away edible 
food, with fines as a consequence when not complying with the law (58).
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Recommendations for food bank recipients

Food bank recipients struggle with their feelings of dissatisfaction regarding 
the food parcels, because they are also grateful for receiving the foods. We 
suggest food bank recipients to be open and communicate with volunteers 
about the content of the food parcel. They can share what they need (i.e. 
amount and preferences), and what types of food they miss. In this way, food 
banks are better able to tailor the content of the food parcel to recipients’ 
needs. As a consequence, food bank recipients will be more satisfied about 
the content of the food parcel.

MAIN CONCLUSIONS

Results from this thesis indicate that (very) low food security is highly prevalent 
in Dutch food bank recipients. They largely rely on the food parcels, of which 
the amount and nutritional quality do not meet their nutritional needs. Food 
bank recipients’ dietary intake is poorer than the general Dutch population and 
even poorer than the low-SES Dutch population, and is importantly influenced 
by the content of the food parcel. They are not satisfied with their dietary intake, 
mainly due to nutritional inadequacy, specifically insufficient amounts, but also 
due to lack of variation, lack of quality, lack of choice and the types of food. 
Notably, this thesis unequivocally shows that the dietary intake of food bank 
recipients can be positively impacted by improving the dietary quality of the 
food parcels.

In view of the constantly high and rising number of people using food banks 
worldwide, it is important to develop effective strategies aiming to alleviate 
low food security and to improve dietary intake of food bank recipients in a 
structural way. In the development of these strategies it is important to take the 
nutritional needs, socio-psychological aspects of being a food bank recipient, 
and health status of food bank recipients into account. This is necessary to 
ensure that interventions and policies are tailored to the needs of the target 
population, are feasible, effective and environmentally sustainable, and thus 
ultimately do improve users’ health.
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INTRODUCTION

Socioeconomic status (SES) is an important determinant of health inequalities. 
In the Netherlands, people with a lower education level have a six year shorter 
life expectancy than people with a higher education level. When looking at 
healthy life expectancy, the gap is even greater i.e. 19 years. Research has 
shown that these health inequalities can partly be explained by a higher 
exposure to a range of unfavourable lifestyle behaviours of people with a lower 
SES. One lifestyle behaviour that may influence the health inequalities is dietary 
intake. In general, people with a low SES have unhealthier dietary intakes than 
people with a higher SES. Unhealthier diets are associated with higher risks of 
nutrition-related chronic diseases.

Even in high-income Western countries, like the Netherlands, there are people 
who cannot make ends meet. Despite the right of everyone to have access to 
safe and nutritious food, this is not self-evident. Even in affluent countries, an 
increasing number of people with low SES experience food insecurity. Food 
insecure people experience a lack of availability of nutritionally adequate foods. 
Low food security has been associated with a less-healthy diet which may 
lead to micronutrient deficiencies and malnutrition. Both low food security and 
unhealthy dietary intake are major and growing public health issues.

There are many public and private food assistance programs, like food banks, 
to alleviate low food security and hunger in high-income countries. In the 
Netherlands, food banks aims to support the poorest people and to counteract 
food waste by providing food parcels that supplement the normal diet for 2-3 
days per week. Food bank recipients are a specific group of low-SES people 
as they have limited-to-no resources to purchase food and largely rely on 
food parcels.

OVERALL AIM

The overall aim of this thesis was to assess dietary intake and food security 
status of Dutch food bank recipients and to identify potential strategies to 
optimize their dietary intake.
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RESULTS

Prevalence of (very) low food security, and factors associated with (very) 
low food security

In Chapter 2, the prevalence of (very) low food security, and potential 
demographic, lifestyle and nutrition-related factors associated with (very) low 
food security, were assessed among 251 Dutch food bank recipients, mean age 
46.3 years, from 11 food banks throughout the Netherlands. The prevalence of 
low food security among Dutch food bank recipients, assessed with the 6-item 
U.S. Department of Agriculture Household Food Security Survey Scale, was 
72.9%. Of these 72.9%, over 40% reported very low food security. Of the 
very low food secure participants, 56.8% reported they were ever hungry but 
did not eat because they could not afford enough food in the previous three 
months. Furthermore, the presence of (very) low food security was associated 
with the following demographic, lifestyle and nutrition-related factors: female 
sex, low level of education, households with children, low satisfaction with the 
food parcel, low satisfaction with overall food intake, low perceived healthiness 
of overall food intake and low self-efficacy toward eating healthy.

Content and use of food parcels provided by Dutch food banks

Chapter 3 describes to what extent the content of food parcels supplied by 
the Dutch food bank meet the Dutch nutritional guidelines for a healthy diet 
and how food bank recipients use the contents of their food parcels. The study 
was based on 96 food parcels and 251 Dutch food bank recipients, mean 
age 46.3 years, from 11 food banks throughout the Netherlands. The results, 
standardized for a single-person food parcel for one day, show that the content 
of food parcels did not meet the Dutch nutritional guidelines for a healthy 
diet. The provided amounts of energy, protein and saturated fat for a single-
person food parcel for a single day were higher than the nutritional guidelines 
for a healthy diet, whereas the provided amounts of fruit and fish were lower. 
There was a wide range in the number of days for which macronutrients, fruit, 
vegetables and fish were provided for a single-person food parcel (1-11 days). 
Of the participants, only 9.5% bought fruit and 4.6% bought fish to supplement 
the food parcel. The majority (60.6%) of the participants usually did not use 
all foods provided in the food parcel, and 75.7% was (very) satisfied with the 
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content of the food parcel. These results suggest that, in the present concept 
of the food banks, food parcels could be improved. More research is needed 
how to effectively improve the dietary quality of the food parcels, and how this 
ultimately affects the nutritional intake of food bank users.

Dietary intake of Dutch food bank recipients

The extent to which dietary intake of Dutch food bank recipients meet the 
Dutch nutritional guidelines for a healthy diet, and whether their dietary 
intake is comparable with the dietary intake of a representative sample of the 
general Dutch population, and those with low SES, was examined in Chapter 
4. Dietary intake was measured using three 24-hour recalls in 167 Dutch 
food bank recipients, mean age 48.6 years, from 12 food banks throughout 
the Netherlands. Comparison data were used from the Dutch National Food 
Consumption Survey (n=1,933), including a low SES sample (n=312), 2007-
2010. The results show that dietary intake of Dutch food bank recipients does 
not meet the Dutch nutritional guidelines for a healthy diet. The majority of the 
Dutch food bank recipients, similar to the general and low SES sample of the 
Dutch population, had lower intakes than dietary reference intakes for dietary 
fiber, fruit, vegetables, and fish, and a higher intake for saturated fat. In addition, 
food bank recipients’ intakes of energy, fiber, fruit, and vegetables were lower 
than both the general and low-SES Dutch population, whereas their fish intake 
was lower than the general, but not than the low-SES Dutch population. Food 
bank recipients’ intakes of carbohydrates and polysaccharides were higher 
than both the general and low-SES Dutch population. These results emphasize 
the importance of improving dietary intake of Dutch food bank recipients. 
Strategies need to be developed to optimize the dietary intake of Dutch food 
bank recipients, e.g. distributing information on healthy food intake, adding 
recipes to the food parcel, or improving the content of the food parcels.

Dutch food bank recipients’ perceptions on food parcels and their dietary 
intake

Chapter 5 describes Dutch food bank recipients’ perceptions on the content 
of the food parcels, their dietary intake and how the parcels contribute to their 
overall dietary intake. Data from 11 semi-structured focus group discussions 
with 44 Dutch food bank recipients, age range 20 to 64 years, from seven 
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food banks throughout the Netherlands were used. Food bank recipients were 
not always satisfied with the amount, quality, variation, and type of foods in 
the food parcel. For the participants who could afford to, supplementing the 
food parcel was reported as main reason for buying foods, and price was 
the most important aspect in selecting these foods. The most frequently 
mentioned foods bought to supplement the food parcel were: vegetables, 
fruit, bread, meat and meat products, coffee, (soft)drinks, cheese, and butter/
oil. Regarding participants’ dietary intake, numerous participants were not 
satisfied mainly due to nutritional inadequacy, specifically insufficient amounts, 
but also due to lack of variation, lack of quality, lack of choice and the types 
of food. Participants reported that the content of the food parcel importantly 
influenced their dietary intake. Moreover, participants reported struggling with 
their feelings of dissatisfaction regarding the food parcels, because they were 
also grateful for receiving the foods.

Improvement of dietary quality of food parcels and the impact on dietary 
intake

In Chapter 6, the effect of improving the dietary quality of food parcels, using 
different intervention strategies, on the actual dietary intake of Dutch food bank 
recipients was examined. This eight-week randomized cross-over controlled 
trial with four intervention condition included 163 Dutch food bank recipients, 
mean age 45.1 years, from three food banks throughout the Netherlands. 
The results show that improving the dietary quality of food parcels positively 
impacted the actual dietary intake of Dutch food bank recipients. Overall, 
adding fruit and vegetables to the standard food bank specific food parcels 
(either in combination with replacing unhealthy snacks from the standard 
food parcel by staple foods or not) positively impacted the mean fruit and / 
or mean vegetable intakes of the food bank receipts compared with the other 
intervention conditions. The intervention condition in which unhealthy snacks 
from the standard food parcel were replaced by staple foods did, however, not 
improve dietary quality of the participants; mean intake of the food group nuts, 
seeds and snacks did not differ from the other intervention conditions and mean 
intake of the food group sugar, candy, sweet filling and sweet sauces was even 
higher compared with the intervention strategy in which unhealthy snacks were 
replaced by staple foods plus adding fruit and vegetables to the standard food 
parcels. The results from this study revealed that adding fruit and vegetables 
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to the standard food bank specific food parcels, either in combination with 
replacing unhealthy snacks by staple foods or not, was an effective intervention 
strategy to improve dietary intake (i.e. fruit and vegetables), whereas replacing 
unhealthy snacks from the food parcel by staple foods was not. This even 
seems to worsen the quality of food bank recipient’s diet. The results provide 
first insights in possible effective intervention strategies to improve dietary 
quality of the food parcels, but more research is necessary to develop effective 
strategies that can be easily applied by food banks and positively impact 
dietary intake in food bank recipients.

MAIN CONCLUSION

Results from this thesis indicate that (very) low food security is highly prevalent 
in Dutch food bank recipients. Food bank recipients largely rely on the food 
parcels, of which the amount and nutritional quality do not meet their nutritional 
needs. Dietary intake of food bank recipients is poorer than the general Dutch 
population and even poorer than the low-SES Dutch population, and is 
importantly influenced by the content of the food parcel. Food bank recipients 
are not satisfied with their dietary intake, mainly due to nutritional inadequacy, 
specifically insufficient amounts, but also due to lack of variation, lack of quality, 
lack of choice and the types of food. Notably, this thesis unequivocally shows 
that the dietary intake of food bank recipients can be positively impacted by 
improving the dietary quality of the food parcels.

In view of the constantly high and rising number of people using food banks 
worldwide, it is important to develop effective strategies aiming to alleviate 
low food security and to improve dietary intake of food bank recipients in a 
structural way. In the development of these strategies it is important to take the 
nutritional needs, socio-psychological aspects of being a food bank recipient, 
and health status of food bank recipients into account. This is necessary to 
ensure that interventions and policies are tailored to the needs of the target 
population, are feasible, effective and environmentally sustainable, and thus 
ultimately do improve users’ health.
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INLEIDING

Sociaaleconomische status (SES) is een belangrijke oorzaak voor 
gezondheidsverschillen. In Nederland hebben mensen met een lager 
opleidingsniveau een zes jaar kortere levensverwachting dan mensen met een 
hoger opleidingsniveau. Als we kijken naar een gezonde levensverwachting 
is dit verschil nog groter, namelijk 19 jaar. Uit onderzoek is gebleken dat 
dit gezondheidsverschil deels kan worden verklaard door een hogere 
blootstelling aan ongunstige leefstijlfactoren van mensen met een lagere 
SES. Een leefstijlfactor die van invloed kan zijn op de gezondheidsverschillen 
is de voedingsinname. Over het algemeen hebben mensen met een lage 
SES een ongezondere voedingsinname dan mensen met een hoge SES. 
Een ongezondere voedingsinname is geassocieerd met een hoger risico op 
voedingsgerelateerde chronische ziekten.

Zelfs in welvarende westerse landen, zoals Nederland, zijn er mensen die moeite 
hebben om financieel rond te komen. Ondanks het feit dat iedereen het recht 
heeft op toegang tot veilig en voedzaam voedsel, is dit niet vanzelfsprekend. 
Ook in welvarende landen komt voedselonzekerheid steeds vaker voor bij 
mensen met een lage SES. Mensen die voedselonzeker zijn ervaren een gebrek 
aan de beschikbaarheid van voldoende voedzame voedingsmiddelen. Een lage 
voedselzekerheid wordt geassocieerd met een ongezondere voedingsinname, 
wat kan leiden tot tekorten aan micronutriënten en ondervoeding. Zowel 
een lage voedselzekerheid als een ongezonde voedingsinname vormen een 
belangrijk en groeiend probleem voor de volksgezondheid.

Er zijn diverse publieke en private voedselhulpprogramma’s, zoals de 
voedselbank, om de lage voedselzekerheid van mensen in welvarende landen 
te verminderen. Het doel van de Nederlandse voedselbank is het bieden 
van directe voedselhulp aan de armste mensen en om verspilling van goed 
voedsel te voorkomen. Dit doen zij door voedselpakketten te verstrekken 
die de gebruikelijke voedingsinname aanvullen voor 2 tot 3 dagen per week. 
Voedselbankklanten zijn een specifieke groep mensen met een lage SES, omdat 
zij over beperkte middelen beschikken om voedsel te kopen en grotendeels 
afhankelijk zijn van voedselpakketten.
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DOEL

De algemene doelstelling van dit proefschrift was om de voedingsinname 
en de mate van voedselzekerheid van Nederlandse voedselbankklanten 
te onderzoeken en strategieën te ontwikkelen om hun voedingsinname 
te optimaliseren.

RESULTATEN

De prevalentie van (zeer) lage voedselzekerheid en factoren die samen-
hangen met (zeer) lage voedselzekerheid

In hoofdstuk 2 zijn de prevalentie (i.e. het voorkomen van) van (zeer) lage 
voedselzekerheid en mogelijke demografische, leefstijl en voedingsgerelateerde 
factoren die samenhangen met (zeer) lage voedselzekerheid onderzocht. 
Dit onderzoek is uitgevoerd bij 251 Nederlandse voedselbankklanten 
met een gemiddelde leeftijd van 46,3 jaar, van 11 voedselbanken in heel 
Nederland. De prevalentie van lage voedselzekerheid onder Nederlandse 
voedselbankklanten, vastgesteld aan de hand van de 6-item U.S. Department 
of Agriculture Household Food Security Survey Scale, was 72,9%. Van deze 
72,9% had ruim 40% een zeer lage voedselzekerheid. Van de deelnemers met 
een zeer lage voedselzekerheid gaf 56,8% aan in de afgelopen drie maanden 
ooit honger te hebben gehad, maar niet te hebben gegeten omdat ze geen 
geld hadden om meer voedsel te kopen. Bovendien werd een (zeer) lage 
voedselzekerheid geassocieerd met de volgende demografische, leefstijl en 
voedingsgerelateerde factoren: vrouwelijk geslacht, laag opleidingsniveau, 
huishoudens met kinderen, lage tevredenheid over het voedselpakket, 
lage tevredenheid over de totale voedingsinname, lage perceptie van de 
gezondheid van de eigen totale voedingsinname en een lage eigen effectiviteit 
om gezond te eten.

Inhoud en gebruik van voedselpakketten verstrekt door Nederlandse 
voedselbanken

Hoofdstuk 3 beschrijft in hoeverre de inhoud van voedselpakketten, 
verstrekt door de Nederlandse voedselbanken, voldoet aan de Nederlandse 
voedingsrichtlijnen voor een gezonde voeding en hoe voedselbankklanten 
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de inhoud van hun voedselpakketten gebruiken. Dit onderzoek is gebaseerd 
op 96 voedselpakketten en 251 Nederlandse voedselbankklanten met een 
gemiddelde leeftijd van 46,3 jaar, van 11 voedselbanken in heel Nederland. 
De resultaten, omgerekend naar een eenpersoons voedselpakket voor één 
dag, laten zien dat de inhoud van de voedselpakketten niet voldoet aan de 
Nederlandse voedingsrichtlijnen voor een gezonde voeding. De verstrekte 
hoeveelheden energie, eiwit en verzadigd vet voor een eenpersoons 
voedselpakket voor één dag waren hoger dan de voedingsrichtlijnen voor een 
gezonde voeding, terwijl de verstrekte hoeveelheden fruit en vis lager waren 
dan de richtlijnen. Het aantal dagen waarvoor macronutriënten, groenten, 
fruit en vis voor een eenpersoons voedselpakket werden verstrekt, liep sterk 
uiteen (1-11 dagen). Van de Nederlandse voedselbankklanten kocht slechts 
9,5% fruit en 4,6% vis als aanvulling op het voedselpakket. De meerderheid 
(60,6%) van de deelnemers gebruikte meestal niet alle voedingsmiddelen 
uit het voedselpakket en 75,7% was (zeer) tevreden over de inhoud van 
het voedselpakket. Deze resultaten suggereren dat, in het huidige concept 
van de voedselbanken, voedselpakketten verbeterd kunnen worden. Meer 
onderzoek is nodig naar hoe de voedingswaarde van de voedselpakketten 
effectief verbeterd kan worden en hoe dit uiteindelijk van invloed is op de 
voedingsinname van voedselbankklanten.

Voedingsinname van Nederlandse voedselbankklanten

In hoofdstuk 4 is onderzocht in hoeverre de voedingsinname van Nederlandse 
voedselbankklanten voldoet aan de Nederlandse voedingsrichtlijnen voor 
een gezonde voeding, en of hun voedingsinname vergelijkbaar is met de 
voedingsinname van een representatieve steekproef van de Nederlandse 
bevolking en van mensen met een lage SES. De voedingsinname is gemeten 
aan de hand van drie 24 uurs recalls (i.e. methode waarbij navraag wordt 
gedaan over de afgelopen 24 uur) bij 167 Nederlandse voedselbankklanten 
met een gemiddelde leeftijd van 48,6 jaar, van 12 voedselbanken in heel 
Nederland. Er is gebruik gemaakt van vergelijkingsgegevens uit de Nederlandse 
nationale voedselconsumptiepeiling (n=1933), waaronder een steekproef van 
mensen met een lage SES (n=312), 2007-2010. Uit de resultaten blijkt dat de 
voedingsinname van Nederlandse voedselbankklanten niet voldoet aan de 
Nederlandse voedingsrichtlijnen voor een gezonde voeding. Het merendeel 
van de Nederlandse voedselbankklanten, vergelijkbaar met de algemene en 
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lage SES steekproef van de Nederlandse bevolking, had een lagere inname 
dan de aanbevolen dagelijkse hoeveelheid voor voedingsvezel, fruit, groente 
en vis, en een hogere inname voor verzadigd vet. Bovendien was de inname 
van energie, voedingsvezel, groente en fruit door voedselbankklanten lager 
dan zowel de algemene als de lage-SES Nederlandse bevolking. De visinname 
van Nederlandse voedselbankklanten was, daarentegen, lager dan de 
algemene, maar niet dan de lage-SES Nederlandse bevolking. De inname 
van koolhydraten en polysachariden door voedselbankklanten was hoger dan 
zowel de algemene als de lage-SES Nederlandse bevolking. Deze resultaten 
benadrukken het belang van het verbeteren van de voedingsinname van 
Nederlandse voedselbankklanten. Er moeten strategieën worden ontwikkeld 
om de voedingsinname van Nederlandse voedselbankklanten te optimaliseren, 
bijvoorbeeld door het verspreiden van informatie over een gezonde 
voedingsinname, het toevoegen van recepten aan het voedselpakket of het 
verbeteren van de inhoud van de voedselpakketten.

De perceptie van voedselbankklanten over voedselpakketten en hun 
voedingsinname

Hoofdstuk 5 beschrijft de perceptie van de Nederlandse voedselbankklanten 
over de inhoud van de voedselpakketten, hun voedingsinname en hoe de 
pakketten bijdragen aan hun totale voedingsinname. Er is gebruik gemaakt 
van gegevens van 11 semigestructureerde focusgroepdiscussies met 44 
Nederlandse voedselbankklanten in de leeftijd van 20 tot 64 jaar, van 7 
voedselbanken in heel Nederland. De voedselbankklanten waren niet altijd 
tevreden over de hoeveelheid, kwaliteit, variatie en het soort voedsel in het 
voedselpakket. Voor de deelnemers die het zich konden veroorloven, werd 
het aanvullen van het voedselpakket als de belangrijkste reden genoemd om 
voedsel te kopen. Prijs werd genoemd als het belangrijkste aspect bij de 
keuze van deze voedingsmiddelen. De meest genoemde voedingsmiddelen 
die als aanvulling op het voedselpakket werden gekocht waren: groente, 
fruit, brood, vlees en vleesproducten, koffie, (fris)dranken, kaas en boter/
olie. Veel deelnemers waren niet tevreden over hun totale voedingsinname. 
Dit kwam voornamelijk doordat de hoeveelheid niet toereikend was, maar 
ook vanwege een gebrek aan variatie, een gebrek aan kwaliteit, een gebrek 
aan keuze, en het soort voedsel. De deelnemers gaven aan dat de inhoud 
van het voedselpakket veel invloed had op hun voedingsinname. Bovendien 
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gaven de deelnemers aan dat ze moeite hadden met hun ontevredenheid 
over de voedselpakketten, omdat ze ook dankbaar waren voor het voedsel 
dat ze ontvangen.

Verbetering van de voedingskwaliteit van voedselpakketten en de impact 
op de voedingsinname

In hoofdstuk 6 is onderzocht wat het effect is van het verbeteren van 
de voedselkwaliteit van voedselpakketten op de voedingsinname van 
Nederlandse voedselbankklanten. Dit onderzoek betrof een acht weken 
durende gerandomiseerde cross-over gecontroleerde studie met 
vier interventiecondities. Aan dit onderzoek deden 163 Nederlandse 
voedselbankklanten mee met een gemiddelde leeftijd van 45,1 jaar, van drie 
voedselbanken in heel Nederland. De resultaten van dit onderzoek laten 
zien dat het verbeteren van de voedselkwaliteit van voedselpakketten een 
positieve invloed had op de daadwerkelijke voedingsinname van Nederlandse 
voedselbankklanten. De toevoeging van groenten en fruit aan de standaard 
voedselbank specifieke voedselpakketten (al dan niet in combinatie met het 
vervangen van ongezonde snacks uit het standaard voedselpakket door 
basisvoedingsmiddelen) had een positief effect op de gemiddelde groente- 
en/of fruitinname van voedselbankklanten in vergelijking met de andere 
interventiecondities. De interventieconditie waarbij ongezonde snacks uit het 
standaard voedselpakket werden vervangen door basisvoedingsmiddelen 
verbeterde echter niet de voedingsinname van de voedselbankklanten. De 
gemiddelde inname van de productgroep noten, zaden en snacks verschilde 
niet van de andere interventiecondities en de gemiddelde inname van de 
productgroep suiker, snoep, zoet broodbeleg en zoete sauzen was zelfs 
hoger in vergelijking met de interventieconditie waarbij de ongezonde snacks 
werden vervangen door basisvoedingsmiddelen plus het toevoegen van 
groenten en fruit aan de standaard voedselpakketten. De resultaten van deze 
studie tonen aan dat het toevoegen van groenten en fruit aan de standaard 
voedselbank specifieke voedselpakketten, al dan niet in combinatie met het 
vervangen van ongezonde snacks door basisvoedingsmiddelen, een effectieve 
interventiestrategie was om de voedingsinname van voedselbankklanten 
te verbeteren (i.e. groenten en fruit), terwijl het vervangen van ongezonde 
snacks uit het voedselpakket door basisvoedingsmiddelen niet effectief 
was. Dit lijkt zelfs een negatief effect te hebben op de voedingsinname van 
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voedselbankklanten. De resultaten geven een eerste inzicht in mogelijke 
effectieve strategieën om voedselpakketten te verbeteren, maar er is meer 
onderzoek nodig om effectieve interventiestrategieën te ontwikkelen die 
eenvoudig door voedselbanken kunnen worden toegepast en die een positief 
effect hebben op de voedingsinname van voedselbankklanten.

BELANGRIJKSTE CONCLUSIE

De resultaten van dit proefschrift laten zien dat (zeer) lage voedselzekerheid bij 
Nederlandse voedselbankklanten frequent voorkomt. Voedselbankklanten zijn 
voor een groot deel afhankelijk van de voedselpakketten, waarvan de hoeveelheid 
en de voedingskwaliteit vaak niet voldoen aan hun voedingsbehoeften. 
De voedingsinname van de voedselbankklanten is slechter dan zowel de 
algemene als de lage-SES Nederlandse bevolking, en wordt in belangrijke 
mate beïnvloed door de inhoud van het voedselpakket. Voedselbankklanten 
zijn niet tevreden over hun totale voedingsinname. Dit kwam voornamelijk 
doordat de hoeveelheid niet toereikend was, maar ook vanwege een gebrek 
aan variatie, een gebrek aan kwaliteit, een gebrek aan keuze, en het soort 
voedsel. Dit proefschrift toont eenduidig aan dat de voedingsinname van 
voedselbankklanten positief beïnvloed kan worden door het verbeteren van de 
voedingskwaliteit van de voedselpakketten.

Met het oog op het voortdurend hoge en toenemende aantal mensen dat 
wereldwijd gebruik maakt van voedselbanken, is het belangrijk om effectieve 
strategieën te ontwikkelen om de lage voedselzekerheid van voedselbank-
klanten te verminderen en de voedingsinname van voedselbankklanten op 
structurele wijze te verbeteren. Bij de ontwikkeling van deze strategieën 
is het belangrijk om rekening te houden met de voedingsbehoeften, de 
sociaalpsychologische aspecten van het feit dat men voedselbankklant is, 
en de gezondheidstoestand van voedselbankklanten. Dit is nodig om ervoor 
te zorgen dat de interventies en het beleid zijn afgestemd op de behoeften 
van de doelgroep, haalbaar, effectief en milieuvriendelijk zijn en uiteindelijk de 
gezondheid van de voedselbankklanten verbeteren.
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In de afgelopen vijf jaar heb ik twee kinderen op de wereld gezet, maar het 
verwezenlijken van dit proefschrift was veruit de zwaarste bevalling. Ik ben 
ontzettend blij, trots en opgelucht dat het er na al die tijd op zit. Dit was nooit 
gelukt zonder de steun van velen, die ik hierna graag wil bedanken.

Allereerst wil ik graag de deelnemende voedselbanken en de individuele 
deelnemers van de Voedselbankstudie bedanken. Zonder jullie was mijn hele 
onderzoek er niet geweest. Beste vrijwilligers van de voedselbank, bedankt 
voor jullie goede zorgen en gastvrijheid bij de voedselbank. Het was lastig 
te bevatten dat promoveren iets anders is dan studeren en het was dan 
ook een raadsel waarom het schrijven van die scriptie zo eindeloos lang 
moest duren. Voor de deelnemers viel het niet mee om al onze vragenlijsten 
in te vullen, metingen te ondergaan en tig keer gebeld te worden over wat 
je de afgelopen 24 uur hebt gegeten. Ik ben jullie ontzettend dankbaar. 
Voedselbanken Nederland, in het bijzonder voorzitter Leo Wijnbelt, bedankt 
voor de mogelijk die jullie mij hebben gegeven om mijn onderzoek uit te 
kunnen voeren.

Graag wil ik mijn promotoren Marjolein en Ingeborg bedanken. Ingeborg, als 
jij niet bij mij op de kamer had gezeten toen ik de subsidieaanvraag voor dit 
project aan het schrijven was, was het wellicht heel anders gelopen. Ik herinner 
me jouw SMS die ik opende na een meerdaagse trip zonder bereik door de 
Atacama woestijn in Zuid-Amerika nog goed: “Ik weet niet hoe je het hebt 
geflikt, maar je hebt ruim 6 ton binnengehaald. Kun je mij z.s.m. bellen zodat 
we alvast één en ander in gang kunnen zetten?”. Dat deed ik, en zo is het hele 
circus begonnen. Marjolein en Ingeborg, het was erg waardevol om jullie als 
promotoren te hebben en fijn om met jullie samen te werken. Jullie zijn eerlijk, 
kritisch, gezellig en hebben altijd overal een antwoord op (al is dat niet altijd 
hetzelfde antwoord ;-)). Bedankt voor jullie geduld en het vertrouwen dat jullie 
in mij hebben gehad.

De leden van mijn promotiecommissie, Jaap Seidell, Jessica Kiefte - de 
Jong, Frank van Lenthe en Caroline van Rossum bedank ik graag voor het 
beoordelen van mijn proefschrift. Ik hoop dat jullie het met plezier hebben 
gelezen. Dear Rachel Loopstra, many thanks for critically reviewing my thesis, 
and for partaking in the committee.



177

Dankwoord

D

Natuurlijk wil ik ook mijn onderzoeksassistenten bedanken. Coos, waar was 
ik al die tijd toch geweest zonder jou? Samen op pad met de trein en OV-fiets, 
de schmutzige auto van de biologen of een luxe huurauto, naar metingen door 
het hele land. Samen verdwalen, treinen missen, sjouwen met veel te zware 
kratten en honderden 24-uurs recalls afnemen. Het was veel, zwaar en erg 
hectisch, maar ook heel gezellig. Het was fijn om dit samen te doen met jou. 
Ik ben je eeuwig dankbaar! Kelly en Andries, mede dankzij jullie inzet waren 
de metingen altijd goed voorbereid en hebben we alle data op tijd kunnen 
verzamelen. En wat hebben jullie een enorme hoeveelheid data ingevoerd; 
zonder jullie viel er weinig te analyseren. Het was gezellig en fijn om jullie aan 
boord te hebben van het Voedselbankstudie-team!

De co-auteurs van mijn artikelen bedank ik graag voor hun waardevolle bijdragen. 
Arnold, als je van tevoren had geweten wat een ontzettende klus het zou zijn 
om mijn data te analyseren, was je er waarschijnlijk nooit aan begonnen. Fijn 
dat het toch is gelukt! Mary, al die jaren heb ik er als een berg tegenop gezien 
om een kwalitatief artikel te moeten schrijven. Dankzij jouw enthousiasme en 
kennis van zaken is het gelukt en bleek het stiekem eigenlijk best mee te vallen. 
Jos, fijn dat jij statistische ‘problemen’ altijd weet op te lossen en het ook nog 
zo uit kan leggen dat het allemaal zo simpel lijkt. Je bent een held!

Femke Dijkstra, bedankt voor het ontwerpen van ons mooie Voedselbankstudie-
logo waarmee we op al onze onderzoeksmaterialen konden pronken.

Graag zou ik ook alle stagiaires willen bedanken voor hun inzet bij het praktische 
werk. Zonder jullie was dit nooit gelukt.

Ik denk dat ik nooit zo een lange adem gehad zou hebben zonder zoveel fijne 
(oud-)collega’s. We maken altijd grappen dat iedereen op de O-5 gang wil 
zitten omdat deze het gezelligst is, maar dat is echt zo. Ik waardeer de prettige 
werksfeer enorm en ben blij dat we ondanks de drukte, als het even kan, de 
tijd nemen om samen te lunchen (bij Loetje). Laura, Mieke, Rachel, Ilse2, Anouk, 
Margreet, Hanneke, Eva en Maartje, dank voor jullie enorme steun bij de 
afronding van mijn proefschrift. En wat is het fijn dat we altijd alles in de groep 
kunnen gooien en elkaar over alles (gevraagd of ongevraagd ;)) advies kunnen 
geven. Christa, ik heb het getroffen dat ik met jou de leerlijn academische 
vaardigheden mag ontwikkelen. Lieve (oud) VU-tigers, ik kan jullie hier natuurlijk 
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niet vergeten te bedanken voor de feestjes, borrels en etentjes die hebben 
bijgedragen aan de nodige afleiding tussen het data verzamelen door. Lieve 
Eva, van één van mijn eerste stagiaires tot collega waarmee ik mijn kamer en 
dus ook lief en leed deel. Dank dat je zo een ontzettend fijne kamergenoot 
bent!

Lieve familie en vrienden. Wat had ik zonder jullie gemoeten de afgelopen jaren. 
Ik kan jullie niet genoeg bedanken voor jullie steun, luisterend oor, interesse, 
en de broodnodige ontspanning. Gelukkig herinnerden jullie mij er zo nu en 
dan aan dat er meer in het leven is dan werken. Bedankt voor jullie trouwe 
vriendschap, de fijne gesprekken, tenniswedstijden (kijken), de vele etentjes, 
borrels en tripjes. Het is onmogelijk om jullie allemaal bij naam te noemen, 
dus ik beperk me tot slechts een klein aantal: Maddie, Sjuudje, Tine, Coossie, 
Smonus en Hessie, dank dat jullie er altijd voor me zijn!

Lieve schoonfamilie, bedankt voor jullie belangstelling in de vorderingen van 
mijn onderzoek en voor jullie gezelligheid. Iris en Eef, fijn dat we regelmatig 
gezellig samen zijn om bij te kletsen over werk, reizen en natuurlijk de nieuwste 
sport gadgets ;-).

Mijn paranimfen, Judith en Coos, wat ben ik blij om jullie tijdens mijn verdediging 
naast mij te hebben. Dat is een heel geruststellend idee. Lieve Judith, samen 
studeren, stappen, op vakantie, lekker eten, voetbal kijken, weekendjes weg 
en eindeloos kletsen. We hebben maar een half woord nodig om elkaar te 
begrijpen. Lieve Coos, tijdens de Voedselbankstudie bracht ik met niemand 
zoveel tijd door als met jou en je bent me heel dierbaar geworden. De pizza’s 
bij LF moeten we helaas missen, maar ik hoop dat we nog heel vaak samen 
‘Coos-kaas’ gaan eten.

Lieve Emiel en Tamar, je hebt je familie niet voor het uitkiezen, maar ik bof 
ontzettend met mijn grote lieve broer en mijn schoonzus. Ik ben trots op jullie, 
hoe jullie met de drukke agenda’s altijd alle ballen hoog weten te houden 
en voor ons klaarstaan. Rafael en Esra, toen ik aan dit onderzoek begon 
waren jullie nog mijn kleine neefje en nichtje. Inmiddels zijn jullie pubers op 
de middelbare school. Ik geniet ervan om te zien hoe gek jullie zijn op jullie 
kleine neefjes.
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Lieve opa en oma, wat vind ik het verdrietig dat jullie er niet meer zijn en dit niet 
meer mee mogen maken, wat zouden jullie trots zijn geweest. Jullie hebben mij 
altijd onvoorwaardelijk gesteund en mede dankzij jullie ben ik geworden wie 
ik ben en sta ik waar ik nu sta. Jullie zijn altijd mijn grote inspiratie geweest en 
dat zullen jullie altijd blijven. Opa en oma, dit proefschrift draag ik aan jullie op!

Lieve papa en mama, ik weet niet hoe ik jullie genoeg kan bedanken voor de 
grenzeloze zorgzaamheid, liefde en veilige basis die jullie mij hebben gegeven. 
Het maakte niet uit wat ik deed, jullie waren geïnteresseerd, gaven mij de steun 
die ik nodig had en hadden er altijd vertrouwen in dat het goed kwam. Jullie 
hebben mij geleerd te relativeren en jullie staan ALTIJD voor mij en mijn gezin 
klaar. Dankzij jullie heb ik mij kunnen ontwikkelen tot de persoon die ik nu ben. 
Hiervoor ben ik jullie ongelofelijk dankbaar.

Als laatste, mijn allerliefsten! Lieve Olivier, waar moet ik in hemelsnaam 
beginnen om jou te bedanken? Dank je wel voor jouw onvoorwaardelijke 
steun, hulp, geduld, begrip en bovenal liefde. Jij wist mij met jouw eindeloze 
positivisme uit diepe dalen te sleuren en steeds weer te motiveren om mijn 
levenswerk af te maken. Dank je wel, dat je mij hiervoor zonder ook maar één 
keer te klagen alle tijd en ruimte hebt gegeven. Bedankt dat ik bij jou altijd 
mezelf kan zijn en dat je er simpelweg altijd voor me bent! Lieve Samuel en 
Benjamin, mama is een ontzettende bofkont met twee van die lieve grote 
kanjers. Dankzij jullie weet ik wat echt belangrijk is in het leven. Liefde, met 
jou en onze dierbare schatten ben ik intens gelukkig en kan ik de hele wereld 
aan. Ik kijk ernaar uit om binnenkort samen met ons gazonnetje bij te komen 
in Mexico van deze hectische periode. Ik houd van jullie, tot aan de maan in 
BA en via PdE weer terug!
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