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ABSTRACT

Background: Immunological mechanism and dietary nutrients are important mediators in the health of children. In this
intervention study a dietary advice is given to children between 1 and 6 years of age with recurrent respiratory tract in-
fections. Could a change in nutrient intake result in an altered clinical outcome? Design: In this prospective cohort
study 61 children were included and evaluated at a paediatric outpatient clinic. The control group consisted of 32 chil-
dren included at an infant welfare centre. The patient group followed the dietary advice (green vegetables, beef, whole
milk, full-fat butter) for three months, in which parents filled out their dietary intake and health status on a daily basis.
A follow up form was filled out by the parents 3 months after completion of the study period. For statistical analysis the
programme SPSS version 15.0 was used. Results: In the patient group there was a statistical significant reduction in
days with a respiratory infection (15.7 to 11.5 days a month), subfebrile temperature days (1.9 to 0.5 days a month) and
febrile temperature days (1.0 to 0.7 days a month) compared to the control group. Also, antibiotic use decreased sig-
nificantly. No significant changes were measured in body mass index. Conclusions: A change of diet towards green
vegetables, beef, whole milk and full-fat butter has positive health effects in children. This diet may work by adding
nutrients to optimize immunological mechanisms. There were no adverse effects and it can be utilized by general pedia-
tricians and general practitioners.

Keywords: Nutrients; Respiratory Infections; Common Cold; Dairy Products; Vegetables

The functioning of the immune system is dependent on
environment, age, and nutritional status [3]. Nutrients
play an important role in immune system function, so
infectious diseases can be prevented when nutritional
status is adequate [4]. Micronutrient deficiencies are dif-
ficult to detect, only signs of iron deficiency are a com-

1. Introduction

Children with recurrent upper respiratory tract infections
without immunological disorders are common among the
general population, but are difficult to offer treatment
options, since no abnormalities are found. These children

are a major problem for parents, general practitioners and
pediatricians. Parents seeking help, have to stay away
from their work to take care for their sick child. General
practitioners encounter these problems first and often
send the most complicated or persistent children to a pe-
diatrician. After extensive medical history, physical ex-
amination, and laboratory (blood) tests, in 50% no cause
for the infections can be found [1]. The current treatment
of children with recurrent upper respiratory tract infec-
tions is to explain to parents that it is a normal phase in
the development and that the child eventually will grow
over it [2].

Copyright © 2013 SciRes.

mon finding when diets are insufficient. In previous
studies, we investigated the dietary intake of children
with recurrent respiratory infections and healthy control
children. No quantitative differences could be found in
the major food groups like meat, dairy, fruit or vegeta-
bles [5]. When looked into detail, qualitative differences
could be found [6]. The children with recurrent infections
ate less beef and less green vegetables, both products
with high nutrient content [7].

We composed a dietary advice on information of the
NEVO table 2010 [7]. This is a Dutch reference manual
which contains information of the nutrient content of all
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kinds of food. Nutrients which are supporting the im-
mune system were chosen for the dietary advice. Prod-
ucts as green vegetables, beef, whole milk and full-fat
butter all related with immune system function. Green
vegetables contain more zinc, vitamin A and vitamin C
than other different colored vegetables [7]. These nutri-
ents have sustained supportive effects on the immune
system in children [8-12]. Beef contains more iron, zinc,
vitamin A and vitamin E compared to other kinds of
meat [7]. All these nutrients play a role in phagocytic
function and have immune stimulating effects on lym-
phocytic cells, especially T-lymphocytic activities [13-16].
They also play a role in immune stimulating and anti-
viral mechanisms which are effective in upper respiratory
tract infections [16]. Furthermore, whole milk contains
more vitamin A and B-caroten compared to semi-skimmed
milk and skimmed milk and has several health effects
[7,17,18]. Full-fat butter is a natural butter, so natural
components like vitamin A, D and E can support the
immune system [19-21]. In this study we investigated
whether change of diet with qualitative high nutrient
content would lead to a decrease in upper respiratory
tract infections in children without a medical cause for
these infections.

2. Subjects and Methods
2.1. Study Design

The study was a prospective cohort study performed at a
general pediatric outpatient clinic of a general hospital in
The Netherlands. Children with recurrent upper respira-
tory tract infections were referred by a general practitio-
ner and evaluated by a pediatrician. Patients were in-
cluded from October 2008 to June 2010, evenly distrib-
uted over the seasons. The patients were followed for 7
months.

2.2. Study Population

Children between one and six years of age with recurrent
upper respiratory infections were included. They should
have respiratory infections for at least 10 days per month
(noted by a diary for the last month), and/or have at least
1 period of fever a month for the past three months. Ex-
clusion criteria were met when the children had treat-

able laboratory abnormalities on immunologic evaluation.

Children with other complicated medical disorders like
congenital syndromes, heart diseases or rheumatic disor-
der were excluded. Mild medical disorders like constipa-
tion, dysfunctional voiding or wheezing were no exclu-
sion criteria. When the children used medication they
were excluded, except for the use of laxantia, aerosols,
anti-histamines or antibiotics.

Copyright © 2013 SciRes.

The control group was included at a welfare health
centre, Oldenzaal, The Netherlands. All patients gave
informed consent before starting the diet.

2.3. Intervention

The patient group was advised to follow a dietary advice
which contains green vegetables, beef, whole milk and
full-fat butter. No other advice was given, they could eat
everything they wanted. We advised normal child por-
tions for all recommended food products; green vegeta-
bles (five times a week, 2 - 3 tablespoons every day = 1 -
1.5 0z), beef (three times a week, 1 - 2 tablespoons every
day = 0.5 - 1 oz), whole milk (every day one cup of 200
ml = 7 0z), and full-fat butter (every day 1 - 2 times but-
ter on sandwich).

The dietary advice should be followed for three
months. Each item of the advice (green vegetables, beef,
whole milk and full-fat butter) counted for 25%, when
eaten all products on the advised way, a score of 100%
per week was given. When eaten less than the advised
way, a subsequent percentage was scored. For example;
when the child ate 4 times a week green vegetables, he
would score 20% out of 25%.

2.4. Measurements

The patient group was evaluated for immunologic disor-
ders as an explanation for their recurrent infections. We
used the Dutch flow chart for evaluation of immunologic
disorders [22]. The patient group was weighed and
measured at the start and after 3 months of following the
dietary advice to observe weight gain while ingesting full
fat products.

For evaluating the compliance and infection character-
istics, parents would fill out a diary for 4 months. Every
day, they noted what kind of vegetables, meat, butter or
milk their child ate and drank. They also noted if he/she
had a respiratory infection and what his /her temperature
was. Sub febrile temperature is defined as 37.5°C -
38.4°C, febrile temperature as >38.5°C.

The parents filled it out for 1 month without being in-
formed about the dietary advice and for 3 months after
being advised. After the 3 months of dietary advice, the
child was measured for weight and height again. The
results were discussed with the parents and they could
choose for themselves if they returned to their pre-advice
eating habits or they continued eating according to the
advice.

Three months after this visit, all parents received a
questionnaire about the health, use of antibiotics and
dietary habits of their child at that moment.

To compare the old and new dietary habits and health
aspects with the healthy population, the control group

FNS



Recurrent Upper Respiratory Tract Infections in Children; The Influence of Green Vegetables, 73
Beef, Whole Milk and Butter

filled out the same diary for 3 months without the dietary
advice. They wrote down the kind of vegetables, meat,
butter or milk their child ate and drank and also if he/she
had a respiratory infection and what his /her temperature
was. The control parents also received a questionnaire
about use of antibiotics.

2.5. Statistics

Patient characteristics were evaluated with Student’s
T-test and Chi Square test. For repeated measurements in
patient group we used mixed model analysis (repeated
measurement analysis). The dietary advice was evaluated
with Pearson and Spearman tests. For statistical analysis
the program SPSS version 15.0 was used, p < 0.05 is
statistically significant.

2.6. Ethics

We consulted the CCMO (Central Committee on Re-
search involving Human Subjects) for ethical evaluation.
They judged the dietary advice was not a major change
in life style and did contain “normal” food, therefore the
study did not need to be evaluated by an ethical commit-
tee.

3. Results
3.1. Descriptives

A group of 107 children were asked to participate in the
study. 75 patients were included at the pediatric outpa-
tient clinic, 32 patients at the welfare health centre. All
75 parents of the patient group agreed to participate,
however, 61 finished the study. The other 14 patients
agreed to start with the dietary advice but didn’t show up
at the scheduled appointments. Of these patients, 6 pa-
tients did not want to follow the diet anymore, the other 8

patients did not react or couldn’t be traced by the re-
search assistant. The patient group contains 34 boys and
27 girls, the control group 18 boys and 14 girls. The
characteristics of these groups are shown in Table 1.
There are no significant differences between both groups
for age, gender and dietary intake. On the contrary, the
amount of days with a respiratory infection, sub febrile
and febrile temperature days based on diary list Baseline
do differ and are shown in Table 1.

In the patient group the children were evaluated for
immunologic disorders as a possible explanation for their
recurrent infections. There were no anemic children
found (Hb levels < 6.8 mmol/l). Laboratory results did
show a reduced ferritin (<20 pg/l) at 6.7%, and a reduced
IgA (<0.1 g/l) in 8.3% of the children. Furthermore 45%
of the children show an increased IgE (>0.35 kU/1), and
an increased IgM (0.1 - 1.5 g/1) in 21.7% of the children.
An insufficient qualitative intake was suggestive in 6.7%
at the children, looking at low ferritin levels, no other
signs of deficiencies were found.

3.2. Main Clinical Outcomes

The patient group followed the dietary advice for three
months. Results of days with respiratory infections, days
with sub-febrile and febrile temperature days are shown
in Figure 1. Repeated measurement analysis shows a
significant reduction in days of respiratory infections (p
= 0.04), sub febrile-temperature (p = 0.01) and febrile
temperature (p = 0.02). The strongest significant relation
is between the month without the dietary advice and the
second month of the dietary advice (Table 2). The num-
bers of the follow up, 3 months after completion of the
dietary advice, were not kept in a diary, but retrospec-
tively estimated for the past 3 months. We evaluated if
the parents could estimate adequately, by asking them
retrospectively about the days of respiratory infections

Table 1. Group descriptives.

Patient Group (n = 61)

Control Group (n = 32)

Age (years), mean + SD

Gender boys vs. girls

Diary-list before dietary advice
Common cold (days a month)

Sub febrile temperature (days a month)
Febrile temperature (days a month)
Intake of green vegetables (days a week)
Intake of beef (days a week)

Intake of whole milk (days a week)

Intake of full fat butter (days a week)

4.03 +1.54 440+1.08

55.7% vs. 44.3% 56.3% vs. 43.8%

15.7 3.8
1.9 0.1
1.0 0.2
24 2.8
2.0 2.5
0.8 0.0
0.3 0.0

Copyright © 2013 SciRes.
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Figure 1. Patient group; Dietary advice and upper respiratory tract infections.

Table 2. Patient and control group; Data from diary lists.

Patient Group Control Group

(n=61) (n=32)

Diary-list Dietary advice month 1

Respiratory infection (days) 13.3 4.0
Sub febrile temperature (days) 1.2 0.0
Febrile temperature (days) 0.8 0.3
Diary-list Dietary advice month 2

Respiratory infection (days) 11.4 3.8
Sub febrile temperature (days) 0.9 0.1
Febrile temperature (days) 0.4 0.2
Diary-list Dietary advice month 3

Respiratory infection (days) 11.5 3.8
Sub febrile temperature (days) 0.5 0.1
Febrile temperature (days) 0.7 0.4

their child suffered before starting the dietary advice.
They mentioned a mean of 46.2 days per 3 months, rep-
resenting 15.5 days a month. There is a strong correlation
with the 15.7 days they noted in the diary questionnaires.
They noted a mean of 3.2 days a month with respiratory
infections 6 months after completion of the study. In this
period, the children suffered 0.4 days a month from feb-
rile temperature.

Antibiotic use decreased from 1.1 treatment per child
in 3 months before the dietary advice to 0.2 treatments
per child during the advice and 0.1 treatments in the 3
months during follow up (without a relation with the
season). In this period, the compliance to the diet de-
creases with about 15% (Table 3).

Copyright © 2013 SciRes.

3.3. Compliance

Table 3 shows compliance to the dietary advice in the
patient group during the study period. The control group,
which did not follow the dietary advice, fulfilled 35% of
the dietary advice for the entire study period. This per-
centage was also seen in the children of the intervention
group before they started the diet (Table 1). Most likely
a normal standard diet for children between 1 and 6 years
contains about 35% of the dietary advice.

3.4. Length and Weight

In general it is assumed that full fat products like whole
milk and full-fat butter lead to weight gain. In this study
the body mass index (BMI) kg/m” shows no significant
changes with Student’s T-test. Body mass index stays
equal, before the diet 16.14 kg/m?, and after the diet
16.12 kg/m*. This BMI is within the normal range for
children, reference values for girls are estimated at 14.15 -
17.28 and 14.30 - 17.55 for boys.

4. Discussion

Children with recurrent respiratory infections are a com-
mon phenomenon. A causal treatment for the children
without a medical abnormality, besides antibiotics, is
lacking at this moment. However, a dietary advice seems
to be an effective and harmless intervention for these
children.

In this study we show a significant decrease in days of
respiratory infections (p = 0.04), sub febrile (p = 0.01)
and febrile temperature (p = 0.02), and antibiotic use
during 3 months of following a dietary advice. In the 3
month follow up period there is even a larger decrease in
respiratory infections compared to the first 3 months.
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Table 3. Patient group; Compliance to the dietary advice during 6 months.

Servings a week Green vegetables Beef Whole milk (200 ml) Full-fat butter % Total dietary advice
Diary-list without advice 24 2.0 0.8 0.3 32%
Diary-list 1* month advice 3.6 2.6 53 53 77%
Diary-list 2" month advice 3.4 2.6 5.6 5.6 78%
Diary-list 3™ month advice 32 2.5 53 53 75%
Follow-up, 3 months after 39 23 39 23 599

completion dietary advice

This could be due to the kind of reporting of the parents
(dairies or retrospective questionnaire), or because of the
time the body needs to recover from the infections. These
results support the conception that nutrition can have
positive effects on the health of children. The strength of
the study is a dietary advice with 4 components instead
of a single nutrient or supplement. Of the 4 food com-
pounds, green vegetables were the hardest for the chil-
dren to eat, as is known from the literature [23]. Full fat
butter and whole milk weren’t very difficult. Another
strong aspect is the role of the parents. They can assist
their children by offering them food to support the natu-
ral recovering and strengthening of the body.

We realize full fat dairy products are not recom-
mended by the American Heart Association and Ameri-
can Academy of Pediatrics [24]. However, there is a
growing interest for the beneficial effects of full fat dairy
products [18,25]. Epidemiologic studies support the con-
tributive effects of full fat dairy products, such as the
KOALA and PIAMA study. The KOALA birth cohort
study shows that pre-natal maternal exposure to fatty
acids protects against eczema [26]. The PIAMA study
showed less asthma and wheezing at age 3 when children
consumed daily full fat milk and butter [27]. Nonetheless,
these were observational and no intervention studies. As
far as we know, there are no studies of full fat dairy
products in combination with green vegetables or beef
and their influence on respiratory symptoms in children.
We emphasize us advice normal, age-adequate child por-
tions of whole milk and full-fat butter. We do not support
extremely large portions of full fat dairy, we also do not
support saturated fried fat or trans fat.

All four advised food compounds are rich of nutrients.
It contains a combination of high energy density food
(butter) and low energy density food (vegetables). Milk
and beef contain mean values of energy. When all food
compounds are eaten, a balanced pattern can be reached.
There is evidence that whole milk would not lead to an
elevated risk of weight gain in children [28], and whole
milk is not associated with an increased BMI [29]. Still,
we followed the children for 4 months, and not for sev-
eral years.

Copyright © 2013 SciRes.

It is difficult to calculate the exact effect of green
vegetables, beef, whole milk and full-fat butter on the
immune system. We directed recommendations, although
every child has a different nutrient absorption. Also dif-
ficult is the measurement of the actual consumption of
the diet and nutrients. Fresh vegetables contain other
amounts of nutrients compared to canned, bottles or fro-
zen vegetables. Children without eating problems are
likely to eat more vegetables than children with eating
problems. Nevertheless, we tried to compose a dietary
pattern which could fit in daily routines of families. It
was not intended to imitate vitamin supplementation, but
to make parents aware of the health benefits of nutrition
and conscious choices.

If this dietary advice has truly immune modulating
mechanisms, then it could be measured by laboratory
research. A clinical study with laboratory immunologic
measurement is recommended. We only looked at the
clinical outcomes. Possible mechanisms could be by Th1
mediated immunity, since this immunity is mostly used
to combat viral infections [10].

The natural course of children with recurrent infec-
tions is also an important feature. When the children
reach the age of about 4 years of age, the infections usu-
ally decrease. Our study population is a little younger
compared to the control population. The infection rate in
the control population stays the same, in our study group
it is significantly decreasing. Another weakness is the
study design. The study is not randomized or blinded.
This was not possible in this set up. One can imagine the
people who enrolled the study have more positive feel-
ings about nutrition and the treatment and that could bias
the outcome of the study. Future studies should consist of
a randomized clinical trial to encounter the problems of
the design of this pilot study.

5. Conclusion

A dietary advice with green vegetables, beef, whole milk
and full-fat butter can lead to significant reduction of
upper respiratory tract infections in children between 1
and 6 years. The precise mechanism is unknown, but it
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could represent a stimulating effect of nutrients on the
immune system. Dietary advice is a possible treatment
for children with recurrent upper respiratory tract infec-
tions, without medical abnormalities and without any
causal treatment possibilities at this moment. There are
some scientific limitations in this pilot study, however,
the practical aspect that includes the diet into every-day
family routines suits most families. Besides the feasibil-
ity, it has no side-effects, and is useful for general practi-
tioners and pediatricians.
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