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ABSTRACT 

Background: Cow’s Milk Protein Allergy (CMA) is one of the most common food allergies 

among young children. There is no effective treatment for CMA aside from elimination diets, 

which increase the risk for malnutrition. Proper nutritional counseling on a regular basis is 

recommended for children with CMA in order to guarantee an adequate dietary intake. 

Objective: The purpose of this study was to estimate the energy and protein intake among 

Swedish children 2-11 years of age with CMA and compare it with control group of children 

with no food allergies as well as with dietary recommendations. 

 

Method: Families who were interested in participating in this study (n=20) were asked to fill 

in a three-day estimated food record as well as answer a questionnaire. 

Results: Results show that the average daily intake of energy and protein in children 2-11 

years with CMA was almost 10% lower compared to non-allergic children of the same age. 

The estimated energy intake in both groups was close to the daily requirements of the Nordic 

Nutrition Recommendations (NNR), as opposed to that by the America Academy of 

Pediatrics (AAP). The estimated protein intake in both groups was higher than the NNR and 

WHO daily recommendations per kg/day. The questionnaire shows that 60% of families of 

children with CMA have previously received nutritional support from a clinical dietitian. 

Most families of allergic children choose either soya-based or oat-based products as 

alternatives to milk, all of which contain less protein than milk. While none of the children in 

both groups reached the recommended daily intake for calcium, only 30% of children with 

CMA took calcium supplements. None of the children in both groups reached the 

recommended daily intake for vitamin D.  

Conclusion: Results of this study suggests an increased need for nutritional guidance by a 

clinical dietitian on a regular basis among children aged 2-11 years with CMA, as these 

children were found to have almost 10% lower average daily intake of both energy and 

protein than non-allergic children of the same age. Alternatives to milk used among families 

of children with CMA contain less protein than milk. Low calcium intake among children 

with CMA suggests a need for calcium supplements among all children with CMA. Vitamin 

D intake was low among all children in this study. 

Keywords: Nutrition, protein, dietary recommendations, cow’s milk allergy, pediatrics, 

children, calcium   



 
 

UPPSALA UNIVERSITET     HT 2013  

Institutionen för kostvetenskap  

Examensarbete C, 15 HP  

 

Titel: Protein-och energiintag bland barn med komjölksproteinallergi 

Författare: Mariam Hassan och Jenny Edqvist  

Handledare: Helena Elmståhl 

 

SAMMANFATTNING 

Bakgrund: Komjölksproteinallergi (CMA) är en av de vanligaste allergier bland barn i 

Sverige och världen. Det finns ingen effektiv behandling för CMA förutom elimineringsdieter 

som ökar risken för undernäring. Det rekommenderas därför att alla barn med CMA bör 

erbjudas regelbunden kostrådgivning för att garantera ett adekvat kostintag. 

Syfte: Syftet med denna studie var att beräkna energi- och proteinintag bland svenska barn 

som är 2-11 år med CMA och jämföra med kontrollgrupp med barn utan födoämnesallergier, 

samt med olika kostrekommendationer. 

Metod: Familjer till barn med och utan CMA som var intresserade av att delta i denna studie 

(n=20) ombads att fylla i en tredagars uppskattat matdagbok samt svara på en enkät. 

Resultat: Tre dagars kostregistrering visar att det genomsnittliga intaget av energi och protein 

var nästan 10% lägre bland barn 2-11 år med CMA jämfört med barn i samma ålder utan 

födoämnesallergier. Det  uppskattade intaget av energi låg i båda grupperna nära det 

beräknade behovet enligt nordiska näringsrekommendationerna (NNR) men inte med det 

beräknade behovet enligt American Academy of Pediatrics (AAP). Proteinintaget enligt 

kostregistreringen var i båda grupperna högre än det dagliga rekommendationenrna enligt 

NNR och WHO. Enkäten visar att 60% av familjerna med barn som har CMA  hade fått 

kostrådgivning av dietist. De flesta familjer med allergiska barn valde soja- eller havre 

baserade produkter som alternativ till mjölk. Dessa innehåller mindre protein än mjölk. Inga 

av barnen i båda grupper kom upp till sitt rekommenderat dagligt behov av kalcium och D-

vitamin. 30% av barnen med CMA tog tillskott av kalcium. 

Slutsats: Resultaten indikerar att det kan finnas ett ökat behov av regelbunden kostrådgivning 

till barn 2-11 år med CMA eftersom barnen hade ett intag av energi och protein som var 

nästan 10% lägre jämfört med barn utan födoämnesallergier i samma ålder. Rådgivningen bör 

ges av legitimerad dietist. Det låga kalciumintaget hos barnen med CMA kan ses som att det 

finns ett behov av kalciumsupplementering till alla barn med CMA. Intaget av vitamin D var 

lågt bland alla barn i denna studie. 

 

Sökord: Nutrition, protein, dietary recommendations, cow’s milk allergy, pediatrics, 

children, calcium  
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1. Introduction 
 

1.1 Dietary Protein 

Dietary protein is an essential macronutrient that is built in the form of molecules from 20 

different amino acids, of which 9 are essential, that is to say cannot be synthesized by the 

human body’s own cells and must therefore be provided adequately in the diet. The roll 

dietary protein plays in nutrition is an important one; not only does it serve as an energy 

source, but it also is the body’s own source of nitrogen as well as amino acids, both of which 

result from the protein breakdown process in the human body. After the dietary protein has 

been digested and absorbed in the body, the resulting substances, which is amino acids and 

nitrogen, are used to build nitrogen-compounds, protein tissues as well as used in the protein 

synthesis during numerous anabolic processes, such as growth, lactation and pregnancy. It is 

therefore of great importance that an adequate amount of dietary protein is consumed in the 

diet in order for the body to be in a nitrogen-balance, that is to say the nitrogen intake and the 

nitrogen output are the same
[1]

. 

 

1.2 Energy and Protein Requirements 

There are many different dietary recommendations, both national and international, such as 

those by the World Health Organization (WHO) and Food and Agriculture Organization 

(FAO), the Dietary Reference Intake (DRI), the Dietary Guidelines for Americans as well as 

the Nordic Nutrition Recommendation (NNR). According to these recommendations, the total 

daily energy requirements for children over two years of age is the same as those for adults, 

which is often divided in the following way: the source of 45-65% of total calories should be 

from carbohydrates, 25-40% from fat and 10-30% from protein
[1,2]

. 

Furthermore, energy requirements among children can be rather diverse as the calculation of 

such often depend on a variety of factors, such as gender, age and  body weight
[1]

. A child’s 

individual daily energy requirements can thus be calculated according to the NNR as shown 

in table 1 below
[1]

.
 

 
Table 1 – NNR’s daily estimated energy requirements (kcal) per kg/day for children 2-9 years old[1] 

Age (years) Kcal/kg/day (female) Kcal/kg/day (male) 

2 85 85 

3 79 85 

4 76 79 

5 76 78 

6 76 78 

7 73 78 

8 68 74 

9 63 71 
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In addition, there are other dietary recommendations that are based merely on children’s age 

and gender, such as the dietary recommendations by the American Academy of Pediatrics 

(AAP) for children over two years of age, which are shown in table 2
[3]

. 

Table 2 – AAP’s daily estimated energy requirements (kcal) by age and gender for children 2-13 years old[3] 

Age 

(years) 

Female 

Kcal/day 

Male 

Kcal/day 

2-3 1000 1000 

4-8 1200 1400 

9-13 1600 1800 

 

In terms of dietary protein requirements, the NNR 2012 recommendations for adult 

individuals as well as children from two years of age are as follows: In order to achieve 

optimal protein intake and provide the body with all the essential amino acids, 10-20 % of the 

total energy consumed per day should come from protein. This amount corresponds to a daily 

protein intake of about 1.1 grams per kilograms body weight
[1]

, which is compatible with the 

DRI’s recommendations of 1.1 grams protein per kg/day for 1-3 year old children and 0.95 

grams protein per kg/day for children aged 4-8 years
[2]

. 

However, according to the WHO, the average daily protein requirement for adults and 

children over two years of age is 0.6 grams of good-quality protein per kilograms body 

weight. With regards to two standard deviations and thereby individual varieties, the 

mentioned organizations therefore recommend a daily intake of 0.75 (usually rounded to 0.8) 

grams of good-quality protein per kilograms body weight
[4]

. 

Good-quality protein, that is to say protein of high biological value that has optimal amino 

acids composition, is often found in animal-based products, such as meats, milk and other 

dairy products as well as eggs. It is also found in soy beans, which are considered to be the 

main source of vegetable protein. Other protein sources of plant origins, such as vegetables 

and cereals contain dietary protein of considerably lower quality as they have a less than 

optimal amino acids composition
[1]

. However, when combined in meals, a mixture of dietary 

protein of plant origin poses no nutritional problems regarding protein intakes
[1]

. 

Optimizing energy and protein intake among those with certain food allergies could therefore 

be problematic, as these allergies often necessitate strict elimination diets. An example of 

such food allergy is Cow’s Milk Protein Allergy (CMA). 

 

1.3 Cow’s Milk Protein Allergy 

Cow’s Milk Protein Allergy (CMA) occurs due to either an IgE-mediated or non-IgE-

mediated reaction to one or more of the proteins found in milk
[5]

. According to the World 

Allergy Organization (WAO), data from numerous birth-cohorts studies carried out in Spain, 

Scandinavian countries, the UK and Germany show that the prevalence of CMA during 

infancy ranges from 2-5%, as it was found to be lowest in Finland (1.9%) and highest in 
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Norway (4.9%)
[6]

. Consequently, due to insufficient or unreliable data from studies around the 

world, it is difficult to draw any general conclusions on a global scale regarding the 

prevalence of CMA
[6]

.
 
However, an article published in the Current Allergy and Asthma 

Reports in 2012 indicates that CMA is in fact the most common IgE-mediated food allergy 

among children under the age of 4 years
[5–8]

. In Sweden, up to 2.5% of children under four 

years have IgE-mediated CMA, of which up to 80% become free of their allergy when they 

are older than four, according to the Swedish National Food Agency (Swedish Svenska 

Livsmedelsverket)
[9]

. Nevertheless, even though it is well known that CMA tends to regress in 

early childhood, recent data show that “the age at which the majority of children outgrow 

cow’s milk allergy now appears to be later than previously reported”
[8]

. 

 

1.4 Treatment of CMA 

According to previous research, there is currently no effective treatment for CMA aside from 

strict elimination diets that focus on the avoidance of cow’s milk and all its products
[5,8,10,11]

. 

However, these elimination diets were found to pose a potential threat to children’s nutritional 

status, as data from numerous studies suggest that “children with food allergy are at risk for 

inadequate nutritional intake”
[8,10–12]

, particularly those with CMA or multiple food allergies, 

who were found to be at an even greater risk for inadequate nutritional intake
[13]

.
 

 

1.5 Consequences of Milk-free Diets 

Milk and milk products contain numerous essential nutrients of great value to the human 

body, particularly children who are in an anabolic state. It was shown in a recent study 

conducted in 2.5 year old Danish children that drinking milk was associated with positive 

effects on these children’s growth
[14]

. In contrast, data from another study conducted in two-

year-old children with CMA shows that these children were at risk for malnutrition
[12]

. 

Furthermore, the results of this study indicate a potential need for supplements with calcium, 

vitamin D and riboflavin
[12]

. 

Soy bean based products could be an alternative source of protein for children with CMA 

owning to its high content of both protein (40%) as well as fat (20%)
[15]

. However, soy 

protein is considered to be immunogenic and allergenic, even though it is less immunogenic 

and allergenic than cow-milk proteins
[14]

. On the other hand, a study shows that most children 

with CMA (around 53–83%) can tolerate soy-based formula even though there still remains a 

certain risk for having an adverse reaction to soy
[16]

. 

 

According to findings of a study conducted in children with CMA between the ages of 31-37 

months on milk-free diets, these children had “significantly lower intakes of energy, fat, 

protein, calcium, riboflavin, and niacin”
[17]

. However, when substituting milk with a soy 

formula or hydrolyzed formula, the children’s intake of energy, fat, protein as well as niacin 

was significantly improved, although calcium and riboflavin intakes were not significantly 

affected
[17]

. 
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Since some children cannot tolerate soy-based products, an increased risk for low protein 

intake might occur
[15,18]

, as a study shows that other beverages that might be chosen to 

substitute cow’s milk and soy milk, such as rice and almond ‘milk’, do not contain sufficient 

protein or fat
[17]

. 

Due to these children’ avoidance of dairy products, which are a rich source of good-quality 

protein, an adequate protein intake might not be easily achieved. This is due to the fact that 

other foods that are rich in protein, for instance meat, fish, nuts and seeds as well as legumes 

are not typically used when feeding young children
[17]

. 

Moreover, a decreased intake of fats might also occur among children with CMA due to the 

elimination diets; When eliminating dairy products such as full fat yoghurts, butter and 

cheese, which are high in dietary fat, it is therefore important to enrich the diet of children 

with CMA with extra dietary fats in order to optimize their fat, and eventually energy, 

intake
[17]

.
 

This avoidance of various dairy products, which are considered to be a rich and important 

source of not only good-quality protein and fats, but also other valuable vitamins and other 

minerals such as calcium and phosphorus, could also increase the risk for calcium and/or 

vitamin D deficiency if no supplements were taken
[19]

,
 
as it was shown in a study which 

compared children who avoided drinking cow milk with those who drank other milk 

substitutes such as soy milk or goat milk, that the latter group’s calcium intake did not differ 

from those who did not consume any substitute beverages that contain calcium
[20]

. 

Furthermore, in a similar study that was conducted to evaluate dietary calcium intake and 

bone health among children aged 3-10 years who avoided drinking milk, it was clear that 

these children’s avoidance of milk has resulted in poor bone health
[19]

. 

However, children who avoid the consumption of dairy products yet consume other foods that 

are high in both calcium and protein instead may not have the same high risk for pre-pubertal 

bone fracture or rickets
[21]

. 

Consequently, as children with CMA have an increased risk for malnutrition
[22]

, optimizing 

the nutritional intake of these children is not an easy task. It is therefore recommended that all 

children with CMA should be offered the proper nutritional counseling they need on a regular 

basis in order to guarantee an adequate dietary intake as well as help in the prevention or early 

detection of any possible risk for malnutrition
[10,11,13]

. Furthermore, for a successful 

management of CMA, it is essential for families of these children to receive the proper 

nutritional support, which can be best provided by a certified Clinical Dietitian
[23]

. 
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2. Objective 

The purpose of this study was to estimate the energy and protein intake among Swedish 

children 2-11 years of age with CMA and compare it with a control group consisting of non-

allergic children as well as with dietary recommendations. 

 

 Is the energy and protein intake among Swedish children with CMA the same as that 

among children without food allergies? 

 Is the energy and protein intake among Swedish children with CMA in accordance 

with different dietary recommendations? 

 Do children with CMA require an increased nutritional support from a Clinical 

Dietitian? 

 Which milk-substitutes do CMA-patients use? And do these products contain similar 

nutritional value to cow’s milk? 

 Is there a need for calcium and vitamin D supplements among children with CMA? 
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3. Method 
 

3.1 Literature search 

A literature search was executed using PubMed’s database and Google Scholars with focus on 

the following keywords: Nutrition, protein, dietary recommendations, cow’s milk allergy, 

pediatrics, children and calcium. In addition, other forms of references than journal articles 

were used, such as books and national reports. 

 

3.2 Recruitment process 

Since the chosen population for this study consisted of two different groups of children, the 

recruitment process was carried out in two separate stages as follows: 

 

3.2.1 Group A 

The target subjects for this group were Swedish children diagnosed with cow’s milk protein 

allergy (CMA) and who were 2 years of age or older. Due to the age criteria, it was not 

possible to recruit participants with help of a Clinical Dietitian, as the latter often meets 

children with CMA subsequent to their diagnosis, which is usually when these children are 

only a few months old. It was therefore decided that subjects were to be recruited online via 

the Facebook page of the Swedish Celiac Association (Swedish Svenska Celiakiförbundet) as 

well as a Facebook group named Kids with Milk Protein Allergy (Swedish Barn med 

mjölkproteinallergi). An advertisement was published on both of these pages and the families 

of children with CMA who were interested in partaking in this study were then contacted via 

email or telephone. Thereafter, these families were informed about the full procedure of the 

study via email or a Google document (appendix 1), where they were also required to give 

their consent to participate in this study as well as provide their name and address. The latter 

was required, as these participants were then to receive a letter home, which included the food 

record forms (appendix 4), instructions to the dietary food records both to the families and to 

the children’s school (appendix 3), the questionnaire (appendix 2) as well as an envelope with 

prepaid postage and the address to which they can send all the material when finished. The 

participating families were informed that they were to conduct a three-day estimated food 

record on three consecutive days, two of which should be weekdays. Other instructions 

included emphasizing the importance of documenting all the consumed food and beverages, 

including candy, snacks and dressings and that the documentation of food is preferably done 

right after weighing or measuring it. Moreover, participants were asked to either weight all 

the food with help of a kitchen scale or measure it using simple household measurements, 

such as deciliter, piece, slice or table/tea spoon (appendix 3). Should the children not finish 

their food, the participating families were asked to document the weighed food or amount 
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before and after the meal in order to ensure a more accurate estimation of the actual amount of 

food consumed. 

In addition, participants were asked to answer 12 complimentary survey questions (appendix 

2) so as to ensure a clear understanding of the children’s nutritional status.  

 

3.2.2 Group B 

In this control group, Swedish children 2 years of age or older without any food allergies, 

were recruited. An advertisement, much similar to the one used for the recruitment process of 

the previous group (Group A), was published at a Kindergarten, a Primary School as well as a 

Child Care Center, all of which were located in Stockholm, Sweden. As with Group A, after 

giving their consent and providing their names and addresses, families who were interested in 

participating in this study were also sent home the same material that was used for Group A, 

aside from the survey questions, which were modified to only include the three first questions 

regarding the child’s age, gender and body weight.  

After about two weeks from receiving the letters with the material, participants of both groups 

who have not yet send back the material were sent home a kind reminder in the form of a 

Christmas card, as it was in December. 

 

3.3 Method choice and data analysis 

The chosen methods to conduct this study were quantitative; a three-day estimated food 

records as well as a questionnaire. The method of dietary assessment was chosen primarily to 

get a more precise idea of the energy and protein intake, but also to enable the estimation of 

the vitamins and minerals intake. The survey, which consisted of 12 questions, was designed 

to complement the results of the food records as well as to enable further analysis of the 

objective and research questions of this study. Moreover, the questions were in general close-

ended, as this method decreases the workload of both analysing and answering the survey
[24]

. 

Questions of the survey can be divided into the following categories: 

- Questions 1-3: to determine the age, gender and body weight of the participating children in 

order to enable the calculation of their daily requirements of energy (kcal) and protein (grams) 

per kg body weight and day as well as compare them with different dietary recommendations. 

- Questions 4-6: to measure the number of times families of children with CMA had contact 

with a Clinical Dietitian, in order to determine whether or not there is a connection between 

these children’s nutritional status and the number of times they had contact with a Clinical 

Dietitian. Other questions (7-10) with the same purpose were also included in the 

questionnaire to investigate the presence of any other food allergies. 
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- Question 11: to determine the alternatives to cow’s milk which parents choose to give their 

children. In this question, parents were to provide in detail the name of the product and/or 

brand name to enable evaluation of the table of content and compare it with that of cow’s 

milk, primarily regarding protein. 

- Question 12: to decide whether or not children with CMA use calcium supplements. 

The results of the estimated three-day food records were analysed using the online nutrition 

calculation software Dietist Net Pro, while the statistical calculation program Microsoft Word 

Excel 2007 was used to analyse and present other statistical data, including data from the 

questionnaire. 

 

3.4 Ethical considerations                                                                                                           

According to the Swedish Research Council (Swedish Vetenskapsrådet), there are four major 

research ethic principles that ought to be fulfilled when conducting humanistic-social 

scientific researches
[25]

. These four principles are: 

- Information requirement (Swedish informationskravet), which states that participants are to 

be fully informed about the study, its purpose and conditions. Moreover, it should be made 

clear to participants that taking part in the study is voluntary and that they could, should they 

wish to, withdraw their participation in the study at any given time without risking being 

affected negatively by that decision. 

- Consent requirement (Swedish samtyckeskravet): Consent of participants and any other 

person to provide information that could be used in the study is required. In the case of 

minors, parents of these children should be asked for their consent. 

- Confidentiality requirement (Swedish konfidentialitetskravet): Collected data that includes 

personal information must be handled with confidentiality, that is to say, participants’ identity 

should not be able to be identified. 

- Use requirement (Swedish Nyttjandekravet): The collected personal data should only be 

used for the purpose of the research and may not be used for any other non-scientific or 

commercial purposes. 

Taking into consideration these four main research ethic principles, information about the 

purpose of the study was thus given to the participants via email or a link to a Google 

document (appendix 1), where they were also asked for their consent.  Furthermore, the 

respondents were informed that participation in the study was entirely voluntary and 

anonymous, that participants were free to leave the study at any time and that the collected 

data was to be handled with confidentiality and was to be used for no other purpose than 

conducting this study. 
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4. Results 

The study population consisted of 20 children (n=20), half of which had CMA (Group A) and 

the other half had no food allergies (Group B). 40% (n=8) of the study population were girls 

and 60% (n=12) were boys. The average age for the children was 5 years; the spread was 2 – 

11 years, while the most common age among the participating children was 5 years. 

The results of the questionnaire as well as the three-day estimated food records are presented 

hereinafter. All decimals have been rounded to the nearest whole number. 

 

4.1 Questionnaire 

Tables 1 and 2 present the daily requirements for energy and protein according to the NNR, 

AAP and WHO among children in Group A and Group B respectively, based on these 

children’s age, gender and bodyweight.  

Group A: 

Table 1 – Age, gender and body weight of children with CMA (Group A) as well as their daily requirements for energy and 
protein according to the NNR, AAP and WHO  

n Age Gender Weight 

(kg) 

Daily energy 

requirements 

(NNR) 

(kcal/kg/day) 

Daily energy 

requirements 

(AAP) 

(kcal/day) 

Daily protein 

requirements 

(NNR) 

(g/kg) 

Daily protein 

requirements 

(WHO) 

(g/kg) 

1 3 Female 15 1185 1000 17 12 

2 5 Female 18 1368 1200 20 14 

3 4 Male 15 1185 1400 17 12 

4 3 Male 15 1185 1000 17 12 

5 11 Female 45 2475* 1600 50 36 

6 6 Male 20 1560 1400 22 16 

7 4 Male 21 1659 1400 23 17 

8 3 Female 16 1264 1000 18 13 

9 3 Male 17 1445 1000 19 14 

10 6 Male 21 1638 1800 23 17 
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Group B: 

Table 2 - Age, gender and body weight of n-n allergic children (Group B) as well as their daily requirements for energy 
and protein according to the NNR, AAP and WHO 

n Age Gender Weight 

(kg) 

Daily energy 

requirements 

(NNR) 

(kcal/kg/day) 

Daily energy 

requirements 

(AAP) 

(kcal/day) 

Daily protein 

requirements 

(NNR) 

(g/kg) 

Daily protein 

requirements 

(WHO) 

(g/kg) 

1 5 Male 20 1560 1400 22 16 

2 4 Female 17 1292 1200 19 14 

3 4 Male 18 1422 1400 20 14 

4 2 Male 12 1020 1000 13 10 

5 5 Female 19 1444 1200 21 15 

6 2 Female 11 935 1000 12 9 

7 5 Male 20 1560 1400 22 16 

8 10 Male 30 2040* 1800 33 24 

9 5 Female 18 1368 1200 20 14 

10 2 Male 12 1020 1000 13 10 

*According to Region Skåne’s nutritional guidelines for children between 10-17 years, as there are no recommendations available from the 

NNR for children over 9 years of age. 

Tables 3 and 4 below present the daily estimated intake of energy and protein in Group A and 

Group B in relation to the calculated daily requirements according to the NNR, AAP as well 

as the WHO. 

Group A: 

Table 3 - Estimated daily intake of energy and protein compared to recommendations (Group A) 

n 

Estimated 

daily intake 

of energy 

(kcal/day) 

Daily energy 

requirements 

(NNR) 

(kcal/kg/day) 

Daily energy 

requirements 

(AAP) 

(kcal/day) 

Estimated 

daily intake 

of protein 

(g/day) 

Daily protein 

requirements 

(NNR) (g/kg) 

Daily protein 

requirements 

(WHO) 

(g/kg) 

1 970 1185 1000 26 17 12 

2 1467 1368 1200 39 18 14 

3 1202 1185 1400 38 15 12 
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4 1575 1185 1000 39 15 12 

5 2048 2475 1600 63 45 36 

6 1232 1560 1400 52 20 16 

7 1564 1659 1400 50 21 17 

8 1132 1264 1000 47 18 13 

9 1353 1445 1000 39 19 14 

10 1348 1638 1800 51 21 17 

 

Group B: 

Table 4 - Estimated daily intake of energy and protein compared to recommendations (Group B) 

n 

Estimated 

daily intake 

of energy 

(kcal/day) 

Daily energy 

requirements 

(NNR) 

(kcal/kg/day) 

Daily energy 

requirements 

(AAP) 

(kcal/day) 

Estimated 

daily intake 

of protein 

(g/day) 

Daily protein 

requirements 

(NNR) (g/kg) 

Daily protein 

requirements 

(WHO) 

(g/kg) 

1 1335 1560 1400 54 20 16 

2 1141 1292 1200 44 17 14 

3 1229 1422 1400 32 18 14 

4 903 1020 1000 22 13 10 

5 1254 1444 1200 44 19 15 

6 935 935 1000 42 12 9 

7 1400 1560 1400 60 20 16 

8 1571 2040 1800 58 30 24 

9 1375 1368 1200 49 18 14 

10 1165 1020 1000 40 13 10 

 

In Group A, 40% of the participating children had other food allergies as opposed to children 

in Group B, who had no food allergies. In general, none of the participating children avoided 

a specific food unexplainably.   
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According to the questionnaire, 7 out of the 10 families of children with CMA have 

previously received dietary advice in association with CMA. However, only 6 of these 

occasions were carried out by a Clinical Dietitian, figure 1. 

 

Figure 1 - Number of times families of children with CMA (Group A) receiving dietary advice 

When it comes to milk substitutes, the questionnaire shows that most families of children with 

CMA choose either soya-based or oat-based products as alternatives to milk, all of which 

contain less protein than milk. In addition, all the chosen products contain calcium and are 

enriched with vitamins D and B12, while milk is enriched with vitamin A and D. Detailed 

information about the different products is presented below in table 5. 

Table 5 – Name, content, calories and protein per 100g in milk and its alternatives 

Product name Content Calories 

(kcal/100g) 

Protein 

(g/100g) 

Original Swedish 

Milk (1,5% fat) 

Milk, vitamin A and D 45 3,5 

Alpro Soya Naturell  Water, soybeans, sugar, calcium, 

salt, aroma, riboflavin, vitamins 

B12 and D2 

40 3 

Solhavre (ICA)  

 

Water, oats, rapeseed oil, 

calcium, salt, riboflavin, vitamins 

B12 and D2 

45 1 

Rice Dream Water, rice, sunflower oil, 

calcium, salt, vitamins B12 and D2 

50 0 

When asked whether or not they take calcium supplements, 30% (n=3) of the allergic 

children in Group A answered with yes in the questionnaire. 

 

4.2 Food Records 

In accordance with the NNR, the estimated daily intake of energy and protein as well as 

Calcium and Vitamin D for Group A and B are presented below in tables 6 and 7 respectively: 

0 

1 

2 

3 

4 

n= 1 n= 2 n= 3 n= 4 n= 5 n= 6 n= 7 n= 8 n= 9 n= 10 

Times dietary advide recieved 

Times dietary advice received 
from a Clinical Dietitian 
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Group A: 

Table 6 – Estimated daily intake of energy, protein, calcium and vitamin D among children with CMA (Group A) 

 Energy Protein    Calcium Vitamin D 

n Age kcal % g % ** mg % µg % 

1 3 970 82 26 60 475 79 5,1 51 

2 5 1467 100 39 78 372 62 1,7 17 

3 4 1202 100 38 80 236 39 3,9 39 

4 3 1575 130 39 68 1076 179 8,6 86 

5 11 2048 83 63 83 598 66 2,7 27 

6 6 1232 79 52 114 736 105 4,9 49 

7 4 1564 94 50 87 576 96 3,4 34 

8 3 1132 90 47 115 703 117 0,5 5 

9 3 1353 94 39 78 341 57 2,6 26 

10 6 1348 82 51 103 373 53 4,1 41 

Group B: 

Table 7 – Estimated daily intake of energy, protein, calcium and vitamin D among non-allergic children (Group B) 

 Energy Protein Calcium D-vitamin 

n Age kcal % g % ** mg % µg % 

1 5 1335 85 54 112 975 163 4,3 43 

2 4 1141 88 44 104 745 124 1,8 18 

3 4 1229 88 32 71 422 70 0,9 9 

4 2 903 88 22 68 282 56 0,6 6 

5 5 1254 90 44 96 528 88 3,2 32 

6 2 935 131 42 94 601 100 8,1 81 

7 5 1400 89 60 118 553 92 8,4 84 

8 10 1571 77 58 103 432 48 4,6 46 

9 5 1375 100 49 104 712 118 3,2 32 

10 2 1165 114 40 93 523 87 2,9 29 
** Percentage of E% i.e. estimated protein intake in E% ∕ recommended protein intake in E%, according to the NNR. 

Results of the three-day estimated food records show that the average reported intake of 

energy was 85% among children in Group A and 95% among children in Group B according 

to the NNR, while the average reported intake of protein according to the NNR was 87% and 

96% in Group A and Group B respectively. 

All the children in both groups have reached the recommended daily intake of protein when 

compared with daily requirements for energy (kcal/kg body weight) and protein (g/kg body 

weight) according to the NNR and WHO. Moreover, results show that protein of plant origin 

is the main source of protein among 60% of children with CMA (Group A), while the main 

source of protein among all children in Group B is of animal origin. 
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Tables 6 and 7 show that all children in Group A and Group B have reach more than 80% of 

their recommended daily intake of energy, except one child in Group B, whose energy intake 

was 77%. In Group A, 30% (n=3) of children have reached ≥85% of the daily recommended 

intake for calcium, while 70% (n=7) of children in Group B had calcium intake ≥85%. All 

children in both groups did not reach the recommended daily intake for vitamin D. Only one 

child in Group A and two children in Group B had an intake of ≥50% of the daily 

recommended intake for vitamin D.  
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5. Discussion 

5.1 Results discussion 

The study population consisted of 20 participants between the ages of 2-11, which were 

divided equally into two groups; Group A, which consisted of 10 children with CMA and 

Group B, which was represented by 10 non-allergic children. 40% of the study population 

was girls and 60% was boys. The average age for the children was 5 years; the spread was 2 – 

11 years, while the most common age among the participating children was 5 years. 

Results of the three-day estimated food records show that the average daily reported intake of 

energy was 85% of the recommended intake by the NNR among children in Group A and 

95% in Group B, while the average reported intake of protein according to the NNR was 87% 

and 96% in Group A and Group B respectively. These results indicate that the average daily 

intake of both energy and protein was almost 10% lower in Group A in comparison with 

Group B. This further supports previous research, which has shown that children with food 

allergies, specifically CMA, are at a higher risk for inadequate nutritional intake and possibly 

malnutrition
[12,13,22]

 and that nutritional guidance, preferably by a clinical dietitian
[23]

,  on a 

regular basis could help the children reach their recommended daily requirements
[10,11,13,23]

. 

Other food allergies were present among 40% of children with CMA (Group A). However, 

even though data from previous studies indicates an increased risk for inadequate nutritional 

intake among children with food allergies, especially CMA
[8,10–13]

, there was no association 

between the presence of other food allergies and the nutritional intake of children in Group A, 

as the energy and protein intake of children with CMA and other food allergies was not 

affected. 

With help of the participants’ age, gender and body weight, the daily requirements for energy 

(kcal/kg body weight) were calculated in accordance with the NNR and the AAP. Similarly, 

the daily requirements for protein (g/kg body weight) were calculated according to the 

recommendations by the NNR as well as the WHO. 

Since the recommendations by the NNR for children between 2-9 years of age are based on 

the children’s age, gender and body weight, the estimated energy intake of children in both 

groups was close to the calculated energy requirements. On the other hand, when comparing 

the calculated intake with the AAP recommendations, results show that these 

recommendations, which are standardized and do not take into consideration the body weight 

of children, differ by a wider margin from the actual estimated intake as well as from the 

recommended daily intake according to the NNR (tables 3 and 4). Therefore, we think that the 

NNR provide more accurate guidelines than the AAP with regard to the daily energy 

requirements for children between the ages of 2-9. 

When it comes to the protein requirements, results of this study show that although the 

calculated daily protein requirements according to the NNR are somewhat higher than those 

according to the WHO, both recommendations fall behind when compared to the estimated 
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daily intake of protein among children in both groups (tables 3 and 4). This suggests a higher-

than-recommended intake of protein among Swedish children between 2-11 years of age.  

According to a follow-up study on children from 10 months to 8 years of age, excessive 

intake of protein during the child’s early years of life is positively associated with increased 

body fatness and thus increased risk for obesity
[26]

. 

Conversely, while the main source of protein among all children in Group B was of animal 

origin, protein of plant origin was the main source of protein to 60% of children in Group A. 

Moreover, all families of children with CMA use alternatives to milk that are either soy-based 

or oat-based, which contain a less - or no - amount of protein compared to milk. As previous 

research shows, if protein sources of plant origins were the main sources of dietary protein, 

they should be varied and combined in meals in order to provide an optimal amino acids 

composition similar to that found in animal-based dietary protein
[1]

. Therefore, despite the 

high estimated daily intake of protein among children with CMA (Group A); these results 

suggest a possible risk among these children for low intake of good-quality protein with high 

biological value and optimal amino acids composition. 

 

5.2 Clinical dietitian’s support 

The questionnaire shows that 60% (n=6) of the participating families of children with CMA 

(Group A) in Sweden have previously received nutritional support from a clinical dietitian. 

Furthermore, there was no association between the number of times families of children with 

CMA receiving dietary advice from a clinical dietitian and the nutritional status of these 

children. However, as mentioned earlier in the results discussion, the average daily intake of 

both energy and protein among children with CMA was almost 10% lower than that among 

children with no food allergies (Group B). Therefore these findings suggest an increased need 

for the nutritional support of a clinical dietitian. 

We believe that the Nutrition Care Process (NCP), a method used by clinical dietitians to 

ensure a high-quality nutritional support
[27]

, would be an effective approach to Cow’s Milk 

Protein Allergy. Had all children with CMA met a clinical dietitian on a regular basis (once a 

year, for instance) as it is recommended
[10,11,13,23]

, the latter would have been able to provide 

the families of these children with the proper nutritional support they require as well as 

monitor and evaluate the progress. An example of a nutrition diagnosis in this case would be: 

Inadequate protein and energy intake related to the avoidance of cow's milk and its products, 

which manifests itself as low energy and protein intake in relation to the recommended 

intake
[28]

. 

Even though CMA is known to remit after 2-3 years, data from recent studies show that the 

age in which CMA regresses appears to have become later than that
[8]

. Despite the fact that all 

of this study’s population was older than two years of age, most families of these children 

have met a clinical dietitian subsequently to their child’s diagnosis for CMA, which was often 
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when the child was only a few months old, when they either consumed infant formula or were 

still being breastfed. These findings also suggest an increased need for the support of a 

clinical dietitian among these families on a regular basis, especially with the now prolonged 

age in which CMA remits
[8]

. 

 

5.3 Calcium and vitamin D 

Even though the participating families of children with CMA were asked to specify the 

name/type/brand of the different products that are usually used as alternatives to milk, it was 

not always specified in the food records. Therefore, when registering the food records, 

alternatives enriched with vitamin D and Calcium were selected for all children in both 

groups. In spite of this, many children (70% in Group A and 30% in Group B) did not reach 

80% of the recommended daily intake for calcium. Since more children in Group B (70%) 

had calcium intake over 80% of the recommended daily intake, this result supports previous 

data, which suggests that children who avoid drinking milk have a risk for calcium deficiency 

if no supplements were taken.
[19]

 Although these findings do not take into account the use of 

calcium supplements, according to the results of this study, not all children with CMA take 

calcium supplements and the children who do not take calcium supplements (70%) have low 

intakes of calcium compared to those children who do take calcium supplements, which 

suggests a need for calcium supplements among all children with CMA. 

Although all children in both groups did not meet their daily requirements for vitamin D, we 

do not have information on whether these children take vitamin D supplements. On the other 

hand, it is not recommended by the Swedish National Food Agency (Swedish Svenska 

Livsmedelsverket)
[9]

 for healthy children over 2 years of age to take vitamin D supplements, 

which is why the questionnaire did not include a question regarding the children’s use of we 

vitamin D supplements. However, these findings further suggest an increased need for the 

nutritional support of a clinical dietitian in order to ensure an adequate intake of macro and 

micronutrients among children. 

 

5.4 Method Discussion 

5.4.1 Choice of methods 

When it comes to the accuracy of results, the three-day estimated food record has been shown 

to have an advantage over 24-hour recall and 5-day food frequency
[29]

. Moreover, this method 

was shown to provide “reliable estimates of the intake of almost all nutrients, particularly in 

children”
[30]

. As the objectives in this study were children and the objectives required 

measurement of protein and energy intake as well as intake of certain micronutrients, the 

three-day estimated food record was selected as the method of dietary assessment for this 

quantitative study. 
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According to the Medical Research Council, a longer period of up to seven days would have 

provided a more accurate mean estimation of the participants' dietary intake, as seven days of 

food recording minimizes the risk for bias towards certain days of the week, which is 

significant in the case of infrequently eaten foods. However, longer food records have been 

shown to be less reliable due to the decrease of participants’ motivation throughout that long 

period of time
[31]

.  

In addition, weighed food records among adults usually differ from estimated or measured 

energy expenditure; however, previous research shows that weighed food records completed 

by parents of young children correlate with estimates of energy expenditure measured by 

doubly labeled water
[32]

. 

Even though this method of dietary assessment has shown to be one of the most reliable in 

dietary assessment, results of this study are subjected to errors. For instance, the nutrition 

calculation software Dietist Net Pro contains limited number of products, which might have 

resulted in some adjustments to the actual used products. Moreover, in the instructions to the 

food records, participants were not required to use a kitchen scale for the purpose of 

simplifying the process. However, this might have resulted in a less accurate estimation of the 

consumed foods. In addition, it was specified in the instructions that the registration of the 

food records was to be carried out either from Thursday to Saturday or from Sunday to 

Tuesday to ensure that it was on three consecutive days and include two weekdays and one 

day of the weekend. However, to some families in Sweden, Friday is the day when they 

traditionally celebrate the weekend (Swedish fredagsmys), which might have caused some 

confusing. The instructions could therefore have been more flexible, i.e. we did not have to 

specify the days on which the food records were to be carried out. 

In addition, both the participating families and the children’s schools were responsible for 

filling the food records, which might have resulted in varied estimations of the actual intake, 

as different people could have different perceptions of measurements. 

To provide additional information about the participants, a questionnaire was chosen as it is 

an easy, quick and cheap instrument for collecting and alaysing data
[33]

. The questionnaire 

consisted of 12 questions, 11 of which were close-ended as it is recommended that 

questionnaires are not too long or complicated for the sake of simplifying the process for 

participants
[33]

. 

Moreover, the workload of the participants as well as the time of the year, which was a few 

weeks before the holiday season, was also taken into consideration and therefore these two 

methods were chosen to conduct this quantitative study. 

 

5.4.2 Choice of subjects 

The age criteria for the study population was two years of age or older, as it was taken into 

consideration that children under two years might still be breastfed, alternatively are 
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recommended by the Swedish National Food Agency (Swedish Svenska Livsmedelsverket)
[9] 

to consume baby formula (Swedish Välling), which provides full nutritional value. 

No upper age limit was set in the recruitment process; however, the eldest of the participating 

children was aged 11 years. After requiting participants in Group A, children with no food 

allergies in Group B were restricted to the age criteria of 2-12 years, in order to ensure an 

relevant comparison of the two groups.  

 

5.4.3 Dropouts 

The number of families of children with CMA (Group A) who were initially interested in 

participating in the study was 40, of which 30 respondents have given their consent and 

provided their addresses to be sent home the study material by mail. A total of 11 replies were 

received, of which one was excluded because of the unreasonably high caloric intake in 

relation to the child’s age, gender and body weight. 

We do not have an explanation to the low response rate among families of children with CMA 

(Group A). However, we assume that it was due to the short time period in which these 

families were required to fill out a three-day food records as well as answer a questionnaire. 

Moreover, the time period in which the study was carried out, which was in December, might 

have had an impact on the response rate among these families.  
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6. Conclusion 

Results of this study should be interpreted with caution, given the number of participants. 

Nevertheless, results of this study show that: 

 The average daily intake of both energy and protein among children aged 2-11 years 

with CMA was almost 10% lower in comparison to children of the same age with no 

food allergies. 

 The estimated energy intake of children in both groups was close to the calculated 

energy requirements by the NNR, while the AAP’s recommendations differed by a 

wider margin from the actual estimated intake as well as from the recommended daily 

intake according to the NNR. Moreover, although the calculated daily protein 

requirements according to the NNR are somewhat higher than those according to the 

WHO, both recommendations fall behind when compared to the estimated daily intake 

of protein among children in both groups. 

 Only 60% of children with CMA have previously received nutritional support from a 

clinical dietitian. 

 The products that are commonly used as alternatives to milk among families of 

children with CMA contain less protein than milk. 

 While none of the children in both groups reached the recommended daily intake for 

calcium, only 30% of children with CMA took calcium supplements, which suggests a 

need for calcium supplements among all children with CMA. None of the children in 

both groups reached the recommended daily intake for vitamin D. 

These findings further support previous research, which has shown that children with food 

allergies, specifically CMA, are at a higher risk for inadequate nutritional intake. Therefore, 

nutritional guidance by a certified clinical dietitian on a regular basis could help this group of 

children reach their recommended daily requirements. 

Further study in this area is necessary before firm conclusions can be drawn. 

 

6.1 Future Research 

Further research is needed in this field to determine if these findings also apply to larger 

groups. Moreover, we suggest follow-up studies to evaluate whether the NCP model is 

suitable to be used for the management of CMA among children in order to not only optimize 

the nutritional status of these children, but also to provide the required nutritional support to 

their families. 
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8. Appendixes 

   

Appendix 1 – Infobrev 
 
UPPSALA UNIVERSITET   
Institution för kostvetenskap 
Examensarbete C, 15 hp 
Mariam Hassan 
Jenny Edqvist 
 

Hej! 

Vi är två dietiststudenter från Uppsala Universitet som skriver vårt examensarbete (C-uppsats) 

och söker deltagare till vår studie. Syftet med studien är att undersöka energi- och 

proteinintaget bland barn ≥ 2 år med mjölkproteinallergi. 

Deltagandet är helt frivilligt men för att få ett bra resultat är din medverkan värdefull. 

Förhoppningen är att kunna bidra till utvecklingen av vården och informationen/kostråden 

som ges till mjölkproteinallergiker. 

För att kunna uppfylla undersökningens syfte vill vi att ni, föräldrarna, ska fylla i en 

matdagbok under tre dagar samt svara på några kompletterande enkätfrågor. Ni kommer att få 

hem ett brev med allt material och instruktioner (även kopior till förskola/skola) som behövs 

inklusive returbrev med förbetalt porto. Vi ser gärna till att ni skickar in svarspost senast 

torsdag den 28:e november. 

All information som samlas in kommer att vara konfidentiell och i den slutliga 

sammanställningen kommer ingen person att kunna identifieras. 

Vi vore väldigt tacksamma om ni ville delta i denna undersökning. 

Med vänliga hälsningar, 

Jenny Edqvist & Mariam Hassan 

 

  Ja tack, jag vill delta i er undersökning 

 Nej tack, jag vill inte delta i er undersökning 

 

Namn och adress: 

 

Also available as a Google document at: 

https://docs.google.com/forms/d/1jhAbwYDMZeK0MEpk6PSfhuR6HyVUpOZjrvJidkL9ND

4/viewform  

https://docs.google.com/forms/d/1jhAbwYDMZeK0MEpk6PSfhuR6HyVUpOZjrvJidkL9ND4/viewform
https://docs.google.com/forms/d/1jhAbwYDMZeK0MEpk6PSfhuR6HyVUpOZjrvJidkL9ND4/viewform
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Appendix 2 – Enkätfrågor 
 
UPPSALA UNIVERSITET   
Institution för kostvetenskap 
Examensarbete C, 15 hp 
Mariam Hassan 
Jenny Edqvist 
 

 Hur gammalt är ditt barn? 

 

 Kön:  

 Flicka   Pojke 

 

 Hur mycket väger ditt barn? 

 

 Har ni fått kostrådgivning om mjölkfri kost av sjukvårdspersonal?  

 Ja   Nej 

 Om ja, vid hur många tillfällen? 

 

 Av dessa tillfällen hur ofta gavs kostrådgivningen av dietist? 

 

 Har ditt barn någon annan födoämmnesallergi? 

 Ja   Nej 

 Om ja, vilken/vilka? 

 

 Undviker ditt barn några andra livsmedel? 

 Ja   Nej 

 Om ja, vilka? 

 

 Vilka alternativ till mjölk använder ditt barn? 

 

 Tar ditt barn något tillskott av kalcium?  

 Ja   Nej 

 

Kommentar: 
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Appendix 3 – Instruktioner till matdagboken 
 
UPPSALA UNIVERSITET   
Institution för kostvetenskap 
Examensarbete C, 15 hp 
Mariam Hassan 
Jenny Edqvist 
 

Syftet med matdagboken är att vi ska få en god uppfattning om vad ditt barn äter. Vi vill 

därför att ni väger/mäter allt barnet äter och dricker. Detta ska ske under två vardagar och en 

helgdag i följd. Det vill säga torsdag, fredag och lördag eller söndag, måndag och tisdag.  

Det är också viktigt att tänka lite extra på följande: 

 Anteckna gärna mängd direkt efter vägning/mätning  

 Specificera sort/fetthalt/märke på livsmedlet 

 Ange mängder i: 

 Hushållsmått (dl, msk, tsk) 

 Skivor (t.ex. bröd, korv, ost) 

 Styckevis (t.ex. frukt, potatis) 

 Gram (g) 

 

 Om du använder köksvåg; ställ tallriken på vågen, nollställ, lägg på ett livsmedel i 

taget och anteckna mängd av de olika livsmedlen direkt i matdagboken 

 

 Om barnet inte äter upp så väg resterna och ange mängd i en kommentar. Det går även 

bra att skriva exempelvis ”han/hon åt bara potatis och sås, inga/hälften av 

köttbullarna” 
 

 Snacks och godis samt tillbehör till maten som t.ex. ketchup och salladsdressing 

räknas också med 

 

 

Tack för er hjälp! 

Hälsningar Mariam & Jenny 

 



27 
 

Appendix 4 – Matdagbok 
 

Datum ______________ (dag _/3) 

Måltid, tid Livsmedel, beskrivning Mängd 

 

 

Frukost 

 

 

 

  

 

 

Mellanmål 

 

 

 

  

 

 

Lunch 

 

 

 

  

 

 

Mellanmål 

 

 

 

  

 

 

Middag 

 

 

 

  

 

 

Mellanmål 
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Appendix 5 – Arbetsfördelning 
 

 Planering av studien och uppsatsarbetet 50/50 

 Litteratursökning   50/50 

 Datainsamling   50/50 

 Analys   50/50 

 Skrivandet av uppsatsen  50/50 


