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(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), DNFCS-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 nutri-
tional 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 pur-
chase 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 

Abstract 
Purpose Food-assistance program users are a specific 
group of nutritional concern, as they are often food insuf-
ficient 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 Consump-
tion Survey (DNFCS-all): n = 1933), including a low-socio-
economic status (SES) sample (DNFCS-low SES: n = 312), 
using data from the DNFCS 2007–2010.
Methods In this cross-sectional study, 12 food banks 
throughout The Netherlands participated. Food bank recipi-
ents’ characteristics were assessed with a self-administered 
questionnaire. Dietary intake data were collected through 
three 24-h recalls. Habitual dietary intake (mean, percen-
tiles, 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 1986 
(95% CI 1830–2089) kcal. The majority of the Dutch 
food bank recipients had lower intakes than dietary refer-
ence intakes for dietary fiber, fruit, vegetables, and fish 
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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 com-
pared 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 prod-
ucts, or seafood compared with the guidelines [6, 7], the 
general population [10], or the low-socioeconomic status 
(SES) population [7, 11]. Furthermore, for vitamins 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, com-
pared 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 malnu-
trition and higher risks of nutrition-related chronic diseases 
[12, 14].

The Dutch Food Bank is a charitable non-governmen-
tal organization which collects and distributes donated 
foods through 167 food banks with 535 distribution points 
throughout The Netherlands. In 2016, the food banks sup-
ported 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 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 dif-
fer in the way the food is collected and provided. Three 
studies assessing the nutritional intake of adult food-assis-
tance 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 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 suf-
ficiency 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 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 dis-
tribution centre, 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 Com-
mittee of the VU Medical Center in Amsterdam, The Neth-
erlands, 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 four 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-hour (24-h) recall 
interview and anthropometric measurements in the four 
food bank recipients to find out whether the questions in the 
questionnaires were clear, and how much time it would take 
to conduct the measurements and interviews.
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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 2 
or 3 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 1200 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 recipi-
ents 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 Dutch language (n = 8); and (5) other reasons (n = 16) 
such as illness or not willing to participate in anthropomet-
ric 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 e-mail 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-h recalls. Participants were excluded from data analyses 
in case of < 3 24-h recalls and/or a missing general question-
naire (n = 6). A total of 167 participants, approximately 14% 
of the 1200 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 question-
naire at the food bank, which consisted of questions regard-
ing socio-demographics, lifestyle factors, nutrition, and the 
appreciation of the food parcels. Participants who had dif-
ficulties 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, 6–12 months, 
and > 12 months), household composition (number of chil-
dren < 18 years, ≥ 18 years, and adults in household), and 

educational level. For the covariable household composi-
tion, we created three categories: single parent household 
(including one adult and at least one child), household with-
out 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 edu-
cation: 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 ask-
ing “How many days a week are you physically active at 
moderate intensity for at least 30 min?”. Moderately intense 
physical activity included sport activities, walking, cycling, 
gardening, and performing heavy housework. We created 
two categories (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 min of physical activity at moderate inten-
sity [16].

Regarding nutrition, we asked participants “How satisfied 
are you with your current food intake?” (very unsatisfied, 
unsatisfied, not unsatisfied/not satisfied, satisfied, and very 
satisfied), and “How healthy do you think your current food 
intake is?” (very unhealthy, unhealthy, not unhealthy/not 
healthy, healthy, and very healthy). Questions regarding the 
food parcels included: “How satisfied are you usually with 
the content of the food parcel?” (very unsatisfied, unsatis-
fied, not unsatisfied/not satisfied, satisfied, and very satis-
fied), “How healthy do you think the content of the food par-
cel is in general?” (very unhealthy, unhealthy, not unhealthy/
not healthy, healthy, and 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 cali-
brated 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‑h recalls

Data on food intake and supplement use were collected by 
trained interviewers through three 24-h recalls in a 3-week 
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period using the USDA five-step multiple pass method 
(MPM) [18–20]. The MPM method was developed for col-
lecting interviewer-administered 24-h recalls and includes 
multiple passes through 24 h of the previous day, during 
which respondents receive cues to help them remember and 
describe foods and drinks that they consumed [18–20].

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 par-
ticipants to use in the second and third 24-h recalls, which 
were conducted by phone. We aimed to obtain dietary infor-
mation 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 Composi-
tion Table code (NEVO-code) [21, 22]. Portion sizes con-
sumed 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 com-
monly consumed in The Netherlands.

Data Dutch National Food Consumption Survey 
2007–2010

To compare dietary intake of the Dutch food bank recipi-
ents 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 par-
ticipants 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 = 1933), whereas 
DNFCS-low-SES indicates the subgroup (n = 312) with a 
low-socioeconomic status (SES). Briefly, participants were 
drawn from representative consumer panels. Inclusion cri-
teria were a maximum of one person per household and an 
adequate command of the Dutch language. Data were col-
lected 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 the 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 nutri-
ent intake. In addition, 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 partici-
pant characteristics. Continuous variables were presented as 
mean and standard deviation (SD), whereas categorical vari-
ables 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, veg-
etables, and fish with the accompanying distributions, were 
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 Expo-
sure, 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 vari-
ation into account. Uncertainty in the habitual intake distri-
bution and the proportion below or above a cut-off value was 
quantified with bootstrap (1000 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 composi-
tion, and the number of days between receiving a 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 caregiv-
ers 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. Fur-
thermore, a weight factor was included for sex (i.e., male: 
1.34756 and female: 0.79477) to make the results more 
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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 sup-
plements 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 cut-off 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 recommen-
dation 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, the DNFCS-all and 
the DNFCS-low-SES 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 12 participating food banks (with number of partici-
pants 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 (Boxtel, Delft, Hilversum, Rotter-
dam, 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%). Fur-
thermore, 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 usu-
ally 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 DNFCS‑low‑SES samples

Mean age of the DNFCS-all (n = 1933) 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 physi-
cal activity guideline, and 65.0% was either overweight or 
obese.

Comparison of Dutch food bank recipient dietary 
intake with DRIs

Mean daily habitual intakes (percentiles and 95% CIs) of 
energy, macronutrients, fruit, vegetables, and fish are pre-
sented in Table 2. The mean habitual energy intake of Dutch 
food bank recipients was 1986 (1830–2089) 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.

Table 3 presents the percentages (95% CIs) for not meet-
ing dietary reference intakes of macronutrients, fruit, veg-
etables, 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.

For alcohol, over 75% of the Dutch food bank recipients 
consumed less than or one glass of alcohol per day, and over 
10% consumed more than two 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 car-
bohydrates, 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 
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Table 1  Characteristics of 167 
Dutch food bank recipients 
measured in 2011/2012, the 
DNFCS-all (n = 1933), and the 
DNFCS-low-SES (n = 312), 
measured between 2007 and 
2010

Characteristics Food bank, n = 167 DNFCS-all, n = 1933 DNFCS-low-
SES, n = 312

Age, years 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 (months)
 0–6 44 (26.3)
 6–12 44 (26.3)
 ≥ 12 79 (47.3)

Household composition
 Single parent household 38 (22.8)
 Household without children 100 (59.9)
 Multiple household with  childrena 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)

BMIb, kg/m2 28.9 ± 6.5 26.2 ± 4.9 27.1 ± 4.5
Weight status (kg/m2)
 Underweight; BMI < 18.5 3 (1.8) 35 (1.8) 1 (0.3)
 Normal weight; BMI 18.5–24.9 47 (28.5) 837 (43.3) 108 (34.6)
 Overweight; BMI 25–29.9 54 (32.7) 700 (36.2) 134 (42.9)
 Obese; BMI ≥ 30  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/dayc

 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)

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)
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tolerable upper level only was significantly higher compared 
with the DNFCS-all (Table 3).

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 dif-
fered 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 sig-
nificantly 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 consump-
tion 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 popu-
lation [10], or the low-SES population [7, 11]. In addition, 
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 popu-
lation. 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 dif-
ferences 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. provid-
ing food parcels).

Despite the previously reported high prevalence of food 
insecurity (72.9%) [4], and the current observation that Dutch 

DNFCS-all: data from the Dutch National Food Consumption Survey 2007–2010 among 1933 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
Values are presented as mean ± SD, as frequency with between brackets the relative frequency as a per-
centage
Total n = 167 (Duch food bank). BMI, weight status n = 165; Waist circumference n = 163. Two 10-week 
pregnant female participants were excluded
Total n = 1933 (DNFCS-all). BMI, smoking n = 1932
a Households with children and more than one adult
b Food bank recipients: measured; DNFCS-all and DNFCS-low-SES: self-reported
c Food bank recipients: moderate-intense physical activity; DNFCS-all and DNFCS-low-SES: strenuous 
physical activity

Table 1  (continued) Characteristics Food bank, n = 167 DNFCS-all, n = 1933 DNFCS-low-
SES, n = 312

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)
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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 = 1933), and the DNFCS-low-SES (n = 312)

DNFCS-all: data from the Dutch National Food Consumption Survey 2007–2010 among 1933 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
Dutch food bank: Adjusted for age, sex, household composition, and number of days between receiving a food parcel and the day of the recall

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

Polysaccharides (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 monounsaturated (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 polyunsaturated (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

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

Alcoholc (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

Fruit (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
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food bank recipients do not meet the dietary guidelines for 
a healthy diet, 56.3% of the participants were (very) satis-
fied 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.

DNFCS-all and DNFCS-low-SES: Adjusted for age and sex
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
c Assuming that one glass of alcohol contains 10 g of alcohol

Table 2  (continued)

Table 3  Percentages (95% CIs) of Dutch food bank recipients (n = 167), the DNFCS-all (n = 1933), and the DNFCS-low-SES (n = 312) not 
meeting dietary reference intakes of macronutrients, fruit, vegetables, and fish

DNFCS-all: data from the Dutch National Food Consumption Survey 2007–2010 among 1933 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
– Not available
a Recommended dietary allowance for men and women in the age ranges 19–30, 31–50, and 51–70 years
b Significantly different from the DNFCS-all, determined by comparing the 95% CIs
c Significantly different from the DNFCS-low-SES, determined by comparing the 95% CIs
d Daily adequate intake for men and women with normal weight, overweight or undesirable weight gain in the age ranges 19–30, 31–50, and 
51–70 years. The daily adequate intake for overweight people or people with undesirable weight gain is 20–30/35 en%
e Daily tolerable upper intake level for men and women in the age ranges 19–30, 31–50, and 51–70 years
f Daily tolerable upper intake level for men and women in the age ranges 19–30, 31–50, and 51–70 years; daily adequate intake = as low as pos-
sible
g Daily recommendation for men and women in the age ranges 19–30, 31–50, and 51–70 years
h Based on the guideline of two time fish per week and the average weight of 120 g for a single portion

DRI Food bank (95% CI) DNFCS-all (95% CI) DNFCS-low-SES (95% CI)

Carbohydrates total (en%) 40–70a

 Lower bound 40 13.3 (5.9–18.6)b,c 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%) 8–10a

 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%) 20–40d

 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%) 12e 1.04 (0–1.24) 0.18 (0.06–0.4) 0.1 (0–0.37)
Fat saturated (en%) 10f 88.1 (84.1–98.9) 91.4 (89.5–95.2) 91.7 (88.4–96.2)
Fat trans (en%) 1f 12.3 (2.8–16.1)b 1.7 (0.8–2.6) 1.9 (0.3–3.9)
Dietary fiber (g) 30–40g

 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) 200g 97.6 (94.3–100)b 89.2 (85.1–90) 96.1 (92.6–98.5)
Vegetables (g) 200g 86.6 (81.4–95.1) 93.5 (89.5–95) 97.4 (93–100)
Fish (g) 34h 99.3 (92.5–100)b 86.3 (83.5–89.8) 91.7 (84.8–96.9)
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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%). In addition, 
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 com-
parable. Together with their current poor diet quality, this 
emphasizes the vulnerability of this group for diet-, body-
weight-, and smoking-related diseases.

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 die-
tary intake between Dutch food bank recipients and the 
DNFCS-all and the DNFCS-low-SES. For this compari-
son, 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 die-
tary 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 par-
ticipants on two different weekdays and one weekend day 
within 1 month, we tried to take the week-to-week vari-
ation into account, as well as the fact that dietary intake 
may vary over the time of the month (e.g., due to pay-
ment 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-report-
ing of dietary intake [36, 37]. In addition, 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 col-
lected 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 quan-
tity 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 lan-
guage from our study might have led to a less representative 
sample of Dutch food bank recipients. At last, for the analy-
ses 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.

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 high-
est completed level of education, due to the small number of 
people with finished elementary school only (n = 48). There-
fore, 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, add-
ing 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 iden-
tify 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.



Eur J Nutr 

1 3

Acknowledgements The Food Bank Study was funded by a grant 
from The Netherlands Organization for Health Research and Develop-
ment (115100003). The authors would like to thank all participating 
food banks for their cooperation, all food bank recipients for their par-
ticipation, and all research assistants for their help in collecting data.

Author contributions JEN, IAB, and MV designed the research. 
JEN and SCD collected the data. JEN and ALMD performed the data 
analyses, and JEN wrote the first draft of the manuscript. SCD, ALMD, 
MCO, MV, and IAB gave significant advice concerning interpretation 
of the results and critical review of the manuscript. JEN has primary 
responsibility for the final content. All authors were involved in the 
development of the manuscript and approved the final version.

Compliance with ethical standards 

Ethical standard The Food Bank Study have been approved by the 
VU University Medical Centre Ethics Committee and have, therefore, 
been performed in accordance with the ethical standards laid down in 
the 1964 Declaration of Helsinki and its later amendments.

Conflict of interest The authors declare no conflicts of interest.

Open Access This article is distributed under the terms of the 
Creative Commons Attribution 4.0 International License (http://crea-
tivecommons.org/licenses/by/4.0/), which permits unrestricted use, 
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to 
the Creative Commons license, and indicate if changes were made.

References

 1. Neter JE, Dijkstra SC, Visser M, Brouwer IA (2016) Dutch food 
bank parcels do not meet nutritional guidelines for a healthy diet. 
Br J Nutr 116(3):526–533. doi:10.1017/s0007114516002087

 2. Kim K, Kim MK, Shin YJ, Lee SS (2011) Factors related to 
household food insecurity in the Republic of Korea. Public Health 
Nutr 14(6):1080–1087. doi:10.1016/j.apnu.2005.07.004

 3. Mejean C, Deschamps V, Bellin-Lestienne C, Oleko A, Darmon 
N, Hercberg S, Castetbon K (2010) Associations of socioeco-
nomic factors with inadequate dietary intake in food aid users 
in France (the ABENA study 2004–2005). Eur J Clin Nutr 
64(4):374–382. doi:10.1038/ejcn.2009.153

 4. Neter JE, Dijkstra SC, Visser M, Brouwer IA (2014) Food inse-
curity among Dutch food bank recipients: a cross-sectional study. 
BMJ Open 4(5):e004657. doi:10.1136/bmjopen-2013-004657

 5. Oberholser CA, Tuttle CR (2004) Assessment of household food 
security among food stamp recipient families in Maryland. Am J 
Public Health 94(5):790–795

 6. Robaina KA, Martin KS (2013) Food insecurity, poor diet qual-
ity, and obesity among food pantry participants in Hartford, CT. 
J Nutr Educ Behav 45:159–164. doi:10.1016/j.jneb.2012.07.001

 7. Leung CW, Ding EL, Catalano PJ, Villamor E, Rimm EB, Wil-
lett WC (2012) Dietary intake and dietary quality of low-income 
adults in the Supplemental Nutrition Assistance Program. Am J 
Clin Nutr 96(5):977–988. doi:10.3945/ajcn.112.040014

 8. Andreyeva T, Tripp AS, Schwartz MB (2015) Dietary quality of 
Americans by supplemental nutrition assistance program partici-
pation status: a systematic review. Am J Prev Med 49(4):594–604. 
doi:10.1016/j.amepre.2015.04.035

 9. Simmet A, Depa J, Tinnemann P, Stroebele-Benschop N 
(2017) the dietary quality of food pantry users: a systematic 
review of existing literature. J Acad Nutr Diet 117(4):563–576. 
doi:10.1016/j.jand.2016.08.014

 10. Castetbon K, Mejean C, Deschamps V, Bellin-Lestienne C, 
Oleko A, Darmon N, Hercberg S (2011) Dietary behaviour 
and nutritional status in underprivileged people using food aid 
(ABENA study, 2004–2005). J Hum Nutr Diet 24(6):560–571. 
doi:10.1111/j.1365-277X.2011.01158.x

 11. Depa J, Hilzendegen C, Tinnemann P, Stroebele-Benschop N 
(2015) An explorative cross-sectional study examining self-
reported health and nutritional status of disadvantaged people 
using food banks in Germany. Int J Equity Health 14(1):141. 
doi:10.1186/s12939-015-0276-6

 12. Bell M, Wilbur L, Smith C (1998) Nutritional status of per-
sons using a local emergency food system program in middle 
America. J Am Diet Assoc 98(9):1031–1033. doi:10.1016/
s0002-8223(98)00237-5

 13. Jacobs Starkey L, Gray-Donald K, Kuhnlein HV (1999) Nutrient 
intake of food bank users is related to frequency of food bank 
use, household size, smoking, education and country of birth. J 
Nutr 129(4):883–889

 14. Kirkpatrick SI, Tarasuk V (2008) Food insecurity is associated 
with nutrient inadequacies among Canadian adults and adoles-
cents. J Nutr 138(3):604–612

 15. Voedselbanken Nederland (2016) Feiten en Cijfers Voed-
selbanken Nederland—2016. http://voedselbankennederland.
nl/wp-content/uploads/2016/12/feiten-en-cijfers-VBNL-
per-31-12-2016.pdf. Accessed 13 July 2017

 16. Kemper HGC, Ooijendijk WTM, Stiggelbout M (2000) Consen-
sus over de Nederlandse Norm voor Gezond Bewegen. Tijdschr 
Soc Gezondheidsz 78:180–183

 17. World Health Organisation (WHO) Expert Committee (1995) 
Physical status: the use and interpretation of anthropometry. 
WHO, Geneva

 18. Conway JM, Ingwersen LA, Moshfegh AJ (2004) Accuracy of 
dietary recall using the USDA five-step multiple-pass method 
in men: an observational validation study. J Am Diet Assoc 
104(4):595–603. doi:10.1016/j.jada.2004.01.007

 19. Moshfegh AJ, Rhodes DG, Baer DJ, Murayi T, Clemens JC, 
Rumpler WV, Paul DR, Sebastian RS, Kuczynski KJ, Ingwersen 
LA, Staples RC, Cleveland LE (2008) The US Department of 
Agriculture automated multiple-pass method reduces bias in the 
collection of energy intakes. Am J Clin Nutr 88(2):324–332

 20. Raper N, Perloff B, Ingwersen L, Steinfeldt L, Anand J (2004) 
An overview of USDA’s Dietary Intake Data System. J Food 
Compost Anal 17:545–555

 21. Donders-Engelen M, Heijden van der L, Hulshof K (2003) 
Maten, Gewichten en Codenummers 2003. Wageningen: Geza-
menlijke produktie van Afdeling Humane Voeding, Wageningen 
Universiteit en TNO Voeding te Zeist

 22. RIVM (2010) NEVO-tabel. Nederlands Voedingsstoffen bestand 
2010. RIVM: Den Haag

 23. Rossum van C, Fransen H, Verkaik-Kloosterman J, Buurma-
Rethams E, Ocké M (2011) Dutch National Food Consump-
tion Survey 2007–2010. Diet of children and adults aged 7 to 
69 years. National Institute for Public Health and the Environ-
ment: Bilthoven

 24. Slimani N, Casagrande C, Nicolas G, Freisling H, Huybrechts 
I, Ocke MC, Niekerk EM, van Rossum C, Bellemans M, De 
Maeyer M, Lafay L, Krems C, Amiano P, Trolle E, Geelen A, 
de Vries JH, de Boer EJ (2011) The standardized computerized 
24-h dietary recall method EPIC-Soft adapted for pan-Euro-
pean dietary monitoring. Eur J Clin Nutr 65(Suppl 1):S5–15. 
doi:10.1038/ejcn.2011.83

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1017/s0007114516002087
http://dx.doi.org/10.1016/j.apnu.2005.07.004
http://dx.doi.org/10.1038/ejcn.2009.153
http://dx.doi.org/10.1136/bmjopen-2013-004657
http://dx.doi.org/10.1016/j.jneb.2012.07.001
http://dx.doi.org/10.3945/ajcn.112.040014
http://dx.doi.org/10.1016/j.amepre.2015.04.035
http://dx.doi.org/10.1016/j.jand.2016.08.014
http://dx.doi.org/10.1111/j.1365-277X.2011.01158.x
http://dx.doi.org/10.1186/s12939-015-0276-6
http://dx.doi.org/10.1016/s0002-8223(98)00237-5
http://dx.doi.org/10.1016/s0002-8223(98)00237-5
http://voedselbankennederland.nl/wp-content/uploads/2016/12/feiten-en-cijfers-VBNL-per-31-12-2016.pdf
http://voedselbankennederland.nl/wp-content/uploads/2016/12/feiten-en-cijfers-VBNL-per-31-12-2016.pdf
http://voedselbankennederland.nl/wp-content/uploads/2016/12/feiten-en-cijfers-VBNL-per-31-12-2016.pdf
http://dx.doi.org/10.1016/j.jada.2004.01.007
http://dx.doi.org/10.1038/ejcn.2011.83


 Eur J Nutr

1 3

 25. R Core Team (2013) R: a language and environment for statisti-
cal computing. Viena (Austria)

 26. Dekkers ALM, Verkaik-Kloosterman J, van Rossum CT, 
Ocke MC (2014) SPADE, a new statistical program to esti-
mate habitual dietary intake from multiple food sources and 
dietary supplements. J Nutr 144(12):2083–2091. doi:10.3945/
jn.114.191288

 27. Radimer KL, Olson CM, Greene JC, Campbell CC, Habicht JP 
(1992) Understanding hunger and developing indicators to assess 
it in women and children. J Nutr Educ 24(1):36S–45S

 28. Gezondheidsraad (2006) Richtlijnen goede voeding 2006—
achtergronddocument. Publicatie nr A06/08. Den Haag: 
Gezondheidsraad

 29. Health Council of the Netherlands (2001) Dietary Reference 
Intakes: energy, proteins, fats and digestible carbohydrates. Pub-
lication no. 2001/19R (corrected edition: June 2002). Health 
Council of the Netherlands: The Hague

 30. Health Council of the Netherlands (2006) Guideline for dietary 
fiber intake. Publication no. 2006/03.Health Council of the Neth-
erlands: The Hague

 31. Nordic Council (2013) Nordic Nutrition Recommendations 
2012—Part 1. Copenhagen

 32. Gezondheidsraad (2000) Voedingsnormen: calcium, vitamine D, 
thiamine, riboflavine, niacine, pantotheenzuur en biotine. Publi-
catie nr. 2000/12. Gezondheidsraad: Den Haag

 33. Gezondheidsraad (2003) Voedingsnormen: vitamine B6, folium-
zuur en vitamine B12. Gezondheidsraad: Den Haag

 34. Johnson RK, Driscoll P, Goran MI (1996) Comparison of mul-
tiple-pass 24-hour recall estimates of energy intake with total 
energy expenditure determined by the doubly labeled water 
method in young children. J Am Diet Assoc 96(11):1140–1144. 
doi:10.1016/s0002-8223(96)00293-3

 35. Holmes B, Dick K, Nelson M (2008) A comparison of four 
dietary assessment methods in materially deprived households 

in England. Public Health Nutr 11(5):444–456. doi:10.1017/
s1368980007000559

 36. Freedman LS, Commins JM, Moler JE, Arab L, Baer DJ, Kip-
nis V, Midthune D, Moshfegh AJ, Neuhouser ML, Prentice RL, 
Schatzkin A, Spiegelman D, Subar AF, Tinker LF, Willett W 
(2014) Pooled results from 5 validation studies of dietary self-
report instruments using recovery biomarkers for energy and pro-
tein intake. Am J Epidemiol 180(2):172–188. doi:10.1093/aje/
kwu116

 37. Lissner L, Troiano RP, Midthune D, Heitmann BL, Kipnis V, 
Subar AF, Potischman N (2007) OPEN about obesity: recovery 
biomarkers, dietary reporting errors and BMI. Int J Obes (Lond) 
31(6):956–961. doi:10.1038/sj.ijo.0803527

 38. Stice E, Palmrose CA, Burger KS (2015) Elevated BMI and male 
sex are associated with greater underreporting of caloric intake 
as assessed by doubly labeled water. J Nutr 145(10):2412–2418. 
doi:10.3945/jn.115.216366

 39. Scagliusi FB, Ferriolli E, Pfrimer K, Laureano C, Cunha CS, 
Gualano B, Lourenco BH, Lancha AH Jr (2009) Characteristics 
of women who frequently under report their energy intake: a 
doubly labelled water study. Eur J Clin Nutr 63(10):1192–1199. 
doi:10.1038/ejcn.2009.54

 40. Johnson RK, Soultanakis RP, Matthews DE (1998) Literacy and 
body fatness are associated with underreporting of energy intake 
in US low-income women using the multiple-pass 24-hour recall: 
a doubly labeled water study. J Am Diet Assoc 98(10):1136–1140. 
doi:10.1016/s0002-8223(98)00263-6

 41. Schatzer M, Rust P, Elmadfa I (2010) Fruit and vegetable intake 
in Austrian adults: intake frequency, serving sizes, reasons for 
and barriers to consumption, and potential for increasing con-
sumption. Public Health Nutr 13(4):480–487. doi:10.1017/
s136898000999142x

http://dx.doi.org/10.3945/jn.114.191288
http://dx.doi.org/10.3945/jn.114.191288
http://dx.doi.org/10.1016/s0002-8223(96)00293-3
http://dx.doi.org/10.1017/s1368980007000559
http://dx.doi.org/10.1017/s1368980007000559
http://dx.doi.org/10.1093/aje/kwu116
http://dx.doi.org/10.1093/aje/kwu116
http://dx.doi.org/10.1038/sj.ijo.0803527
http://dx.doi.org/10.3945/jn.115.216366
http://dx.doi.org/10.1038/ejcn.2009.54
http://dx.doi.org/10.1016/s0002-8223(98)00263-6
http://dx.doi.org/10.1017/s136898000999142x
http://dx.doi.org/10.1017/s136898000999142x

	Dutch food bank recipients have poorer dietary intakes than the general and low-socioeconomic status Dutch adult population
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Study sample
	Questionnaires
	Anthropometric measurements
	Data collection of the 24-h recalls
	Data processing of the 24-h recalls
	Data Dutch National Food Consumption Survey 2007–2010
	Statistical analyses

	Results
	Food banks
	Dutch food bank recipients
	DNFCS-all and DNFCS-low-SES samples
	Comparison of Dutch food bank recipient dietary intake with DRIs
	Differences in dietary intake between Dutch food bank recipients and DNFCS-all and DNFCS-low-SES

	Discussion
	Acknowledgements 
	References




