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Abstract: Objective: Malnutrition is a common worldwide problem and, for children, has a major impact on cognitive and
physical development, productivity and health. The damage due to malnutrition is largest when it occurs in the first 1000
days of life. It is largely irreversible and has far-reaching consequences. There is as yet no known cure for the negative
effects of malnutrition, while a cure for a large number of previously malnourished children worldwide would lead to
better chances for them in life. This case study, therefore, examines the effect of a six-month treatment of MalnuForte on
the quality of life of children between 5 and 11 years who suffered malnutrition in the first 1000 days of their lives
Methods: The study subjects are five adopted children who suffered malnutrition in the first 1000 days of their lives and
experienced problems or backlog in their quality of life. For six months, the children took one tablet of food supplement
MalnuForte a day orally. To estimate the subjects’ quality of life, a standardized and validated quality of life questionnaire
for children was used, the PedsQL.
Results: A higher quality of life after six months was found for all subjects. The mean total increase of the PedsQL
scores between baseline and 6 months was 50%.
Conclusion: In this case study, the intake of food supplement MalnuForte shows remarkable increases in the quality of
life of five adopted children who had suffered from malnutrition during the first 1000 days of their lives.
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INTRODUCTION
Malnutrition is a common worldwide problem,
especially in developing countries where approximately
15% of the population is malnourished [1]. It has a
major impact on cognitive and physical development,
productivity and health [2]. The damage due to
malnutrition is largest when it occurs in the first 1000
days of life, from conception to 24 months of age. It is
largely irreversible and has far-reaching consequences
that often remain invisible until it is too late [3].
These first 1000 days of life are critical for cognitive
development [4]. The foundation of sensory and
perceptual systems that underlie language and socioemotional behaviour are formed in this period.
Disruption of brain development during these critical
1000 days leads to low cognitive development.
Cognitive competence in the first years of life is a
predictor of this competence later in life [5]. This means
that low cognitive development impacts performance at
school in later childhood and adolescence. This
contributes
to
educational
and
economic
consequences at individual, household and community
levels [3]. Consequently, a future decrease in income

of up to 22% globally is seen, which again results in
women giving birth to babies with low birth weight [6].
This shows that the damage at very early childhood
results in a lifelong cycle of poor nutrition, illness,
poverty and inequity.
At the moment, attention is especially given to
preventive actions against malnutrition, such as
investing in a better start of life. However, no cure for
the negative effects of malnutrition exists yet [7, 8].
While prevention is indeed very important in this
matter, finding a cure for the large numbers of
previously malnourished children worldwide is also of
vital importance. Healing those children leads to better
chances for them in life and can even result in breaking
the vicious circle of poor nutrition, illness, poverty and
inequity. This case study, therefore, examines the
effect of a possible treatment for the damage incurred
in children who suffered malnutrition in the first 1000
days of their lives. This case study aimed to study the
effect of food supplement MalnuForte after six months
on the quality of life of five children who had suffered
from malnutrition in the first 1000 days of their lives.
MATERIALS AND METHODS
Design
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This case study examines the effect of food
supplement MalnuForte after six months on the quality
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Table 1: Details about the Subjects
Subject number

Country of origin

Malnourishment in the past

Age at adoption

Age at inclusion

Sex

1

Lesotho

Severe malnourishment until 1 year

4.5

8

Male

2

Lesotho

Malnourishment until 5 years

5.5

9

Male

3

Lesotho

Severe malnourishment until 1 year
and 7 months

1.5

5

Male

4

Haiti

Malnourishment until 1 year

3.75

11

Female

5

South Africa

Severe malnourishment until 3 years

7.5

8

Male

of life of children who suffered from malnutrition in the
first 1000 days of their lives.
Subjects
The subjects in this case study consisted of five
adopted children between five and eleven years old
who had suffered from malnutrition during the first 1000
days of their lives and experienced problems or
backlog in their quality of life, scoring 75 points or less
on the PedsQL scale at inclusion. All subjects had no
longer been malnourished for at least three years
before inclusion in the study. Since no cut-off point on
the PedsQL scale is available for malnourished
children, we chose a cut-off point well below the one for
healthy children. An average of 86-90 points,
depending on age below 8 or above 8, is measured for
healthy children according to the literature [9]. The
subjects participated in the study between May 2018
and April 2019 in The Netherlands. Details are shown
in Table 1.
Intervention
During a time span of six months, the children took
one tablet of food supplement MalnuForte before
breakfast orally. The MalnuForte tablet contains 19 mg
of a mixture of calcium carbonate- and calcium
hydrogen phosphate-substances and it contains
lactose as an excipient. The mineral substances and
the excipient are harmless according to safety data [1012]. Accountability of the food supplement intake was
managed by the close contact of the study team with
the subjects and their mother.
Data Collection
To estimate the study outcome about the quality of
life, a standardized and validated quality of life
questionnaire for children was used, the Dutch version
of the PedsQL designed by James W. Varni, PhD [13].
This questionnaire contains a total of 23 questions split

up in four sections. It contains 8 questions about
physical functioning, 5 about emotional functioning, 5
about social functioning and 5 about school functioning.
A general quality of life score can be created by
including all four sections; a physical health summary
score by only including the section physical functioning;
and a psychosocial health summary score by including
the three sections emotional functioning, social
functioning and school functioning. All three types of
scores are used in this study. The questionnaire has a
0-4 scale, in which 0 means no problems concerning
the question and 4 means a maximum of problems
concerning the question. The 0-4 scale must be
transformed to a 0-100 scale as follows: 0=100, 1=75,
2=50, 3=25 or 4=0 points. Scores are calculated by
dividing the total number of points by the number of
questions answered. The maximum possible total
score on the questionnaire is 100 and can be
interpreted as a perfect quality of life; the minimum
possible score is 0 and can be interpreted as very poor
quality of life. The questionnaire has good reliability
(alpha between 0.83 and 0.99) and good validity and is
applicable in clinical trials [14, 15].
During the research period, one parent observed
the child and completed the PedsQL questionnaire at
baseline and after six months to estimate the outcome.
See Figure 1 for a visual research scheme. The
parents of the children gave informed consent and the
children gave informed assent before participating in
this case study.
RESULTS
Outcomes
A higher quality of life after six months was found
for all subjects. Increases in the PedsQL scores are
seen on all three types of scores, namely on the
general quality of life score by an average of 50%, the
physical health summary score by an average of 43%
and the psychosocial health summary score by an
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Figure 1: Visual research scheme.

average of 54%. The general quality of life score
increased between baseline and 6 months from 41 to
74, 50 to 76, 71 to 97, 54 to 79 and 64 to 86 points;
79%, 52%, 37%, 46% and 34% respectively for the five
subjects as seen in Figures 2 and 3. After splitting up
for physical health summary score and psychosocial
health summary score, we found increases for physical
health summary scores from 53 to 91, 59 to 91, 84 to
100, 56 to 75 and 66 to 91 points for the five subjects;
71%, 53%, 19%, 33% and 38% respectively as seen in
Figures 4 and 5. Psychosocial health summary scores
increased from 35 to 65, 45 to 68, 63 to 95, 53 to 82
and 63 to 83 points for the five subjects; 86%, 52%,
50%, 53% and 32% respectively as seen in Figures 6
and 7.

of life of five adopted children who had suffered from
malnutrition during the first 1000 days of their lives.

DISCUSSION

The mechanism of action of MalnuForte is not yet
known, which is a limitation of the study. The subjects
included all suffered malnutrition during the first 1000
days of their lives. However, the exact malnourished

In this case study, the intake of food supplement
MalnuForte showed remarkable increases in the quality

Figure 2: General quality of life score at baseline and month 6.

A strength of this study is the completion of the
questionnaire by the mother. As is commonly reported
in the literature, this gives a very reliable outcome,
since the mother sees the child every day and knows
the best [9]. Besides, the motivation to participate in the
study because of the children’s backlog in quality of life
increases the intervention adherence. Furthermore, the
study team kept in close contact with the children’s
mothers to monitor progress over time. However, the
mothers’ hope to see an improvement and their
knowledge of the intervention is a potential source of
bias.
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Figure 3: General quality of life score: % score increase at baseline and month 6.	
  

Figure 4: Physical health summary score at baseline and month 6.	
  

Figure 5: Physical health summary score: % score increase at baseline and month 6.

Figure 6: Psychosocial health summary score at baseline and month 6.
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Figure 7: Psychosocial health summary score: % score increase at baseline and month 6.

status was hard to estimate due to a lack of data,
because the children were adopted and lived mostly on
the streets during these 1000 days. This is also a
limitation of the study. Only a small number of children
were included, which is inherent to a case study and
means only tentative assumptions can be drawn from
the data obtained.
In summary, previous literature shows that there is
as yet no cure for the negative effects sustained due to
malnutrition in the first 1000 days of life [7, 8].
However, a cure for a large number of children already
affected worldwide is of vital importance to heal those
children, improve their chances in life and possibly
even break the vicious circle of poor nutrition, illness,
poverty and inequity. To obtain this, we studied the
effect of food supplement MalnuForte on the quality of
life in children who had been malnourished early in life
and found promising results. These results warrant
additional research in the form of a randomised
placebo-controlled trial to further study the effect of
food supplement MalnuForte on children’s quality of life
after having been malnourished in the first 1000 days
of life.
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