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Abstract 

Background: Patients with Primary Antibody Deficiencies (PAD) have impaired resistance 

against infections, and nutritional deficiencies can further influence the severity of these 

infections. The presence of gastrointestinal symptoms is common in patients with PAD, this 

may lead to nutritional deficiencies caused by worsening of symptoms and malabsorption. 

The health related quality of life (HRQOL) in patients with PAD is poor, and gastrointestinal 

(GI) symptoms might worsen their HRQOL. Research on the food choices of patients with 

PAD and whether they make dietary modifications to reduce their GI-symptoms and improve 

their HRQOL is limited. 

Aim: The aim of this master thesis was to assess the food choices of patients with PAD. In 

addition, to see if there are differences in the food choices of patients who report the most GI-

symptoms compared to the ones who report the least GI-symptoms. Also, if there are 

differences in the food choices of patients with the lowest HRQOL compared to the ones with 

the highest HRQOL. Moreover, it was of interest to see the food choices of patients with 

PAD in relation to different types of PAD.   

Participants and method: The cross-sectional study included 15 men and 65 women with 

PAD. The participants were Norwegian adults, 18 years of age or older, who answered three 

paperbased questionnaires: a self-administrated food frequency questionnaire, 

the Gastrointestinal Symptom Rating Scale and a CVID_QoL Questionnaire. The study 

participants also answered a consent form and a form including background information. The 

data gathered from each method was computed and analyzed in SPSS.  

Results: The food intake of the study participants was in accordance with the dietary 

guidelines by the Norwegian Directorate of Health, except for the consumption of fish and 

whole grain products, which was found to be lower than recommended. The food choices of 

the study participants tended to differ from the adult Norwegian population, as a higher 

intake of vegetables, fruits and berries, and a lower intake of bread, wholegrain products, 

milk/milk products, meat/meat products and fish/fish products was found in this study. 

Participants with mild/moderate ailments from diarrhea had a higher intake of high 

FODMAP fruit and berries, and the intake of coffee was found to be higher in participants 

with mild/moderate ailments from abdominal pain compared to those with quite/severe 
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ailments from abdominal pain. There was no significant difference in the food choices of the 

study participants across the four quartiles of HRQOL and the different PAD diagnosis.   

Conclusion: In conclusion, the dietary choices of PAD patients tended to differ from the 

healthy Norwegian population, particularly a higher intake of vegetables, fruits and berries 

was found in this study. Even though the study participants experienced severe GI-symptoms 

and low HRQOL, no major differences in the food choices of PAD patients were found 

across the four quartiles of HRQOL and the severity groups of the GI-symptoms. Further 

research on this area is needed. Future studies should aim at including in-depth interviews of 

PAD patients in relation to the research questions included in this study. 
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1 Background   
 

Diet and nutrition play a role in the sustainability of a well-functioning immune system (1). 

Patients with Primary Immune Deficiencies (PID) have impaired resistance against infections 

and nutritional deficiencies can worsen the severity of these infections (1). Gastrointestinal 

(GI) symptoms are frequent in patients with PID, which may cause a wide spectrum of 

potentially life-threatening conditions such as severe nutritional deficiencies caused by 

malabsorption (2). Gastrointestinal symptoms can adversely affect the health related quality 

of life (HRQOL) of these patients (3). Currently, sufficient knowledge about the HRQOL and 

food choices of patients with PID are lacking, in addition to knowledge about whether they 

alter their diet in order to accommodate for the nutritional challenges related to their disease. 

A diet low in fermentable oligosaccharides, disaccharides, monosaccharides, and polyols 

(FODMAPs) has shown to attenuate GI-symptoms in patients with IBS (4) and probiotics 

have shown to have similar effect on GI-symptoms in these patients (5, 6). As there are no 

specific dietary guidelines for patients with PID (7), the low FODMAP-diet or/and 

consumption of probiotic foods may be relevant to consider for these patients.  

 

 

Immunodeficiency diseases 
 

The immune system is a complex, multifaceted internal defense system made up of a network 

of cells, tissues and organs that collaborate to protect the body against invasion by foreign 

agents (8). The actions of two separate components of the immune system, the innate immune 

system and the adaptive immune system, are important in conferring protective immunity if 

the epithelial barrier is broken (8). These two systems are interdependent components of the 

immune system and their responses differ in the selectivity of the defense mechanisms and in 

timing (8). The innate system, also known as the body´s non-specific immune system, 

encompasses non-specific immune responses that come into play instantly after exposure to a 

harmful agent and in this way provide a first line of internal defense (9). In contrast, the 

adaptive immune system encompasses the body´s specific immune responses that selectively 

target particular foreign invaders to which the body previously has been exposed to (9).  
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Most microorganisms that threaten the human body are prevented from establishing infection 

by actions of the innate and adaptive immune system (9). However, there are certain situations 

where pathogens succeed in the evolvement of ways to escape or undermine the immune 

responses. Inherited deficiencies of the immune system are another reason for the failure of the 

body´s defenses against infection (9). Immunodeficiency diseases are a term for disorders 

caused by defective immunity (9). 

 

Immunodeficiencies are classified as primary or congenital, and secondary or acquired (10). 

Primary Immune Deficiencies (PID) are caused by an inherent dysfunction of the immune 

system and are mainly genetic in etiology (10). However, secondary immunodeficiencies may 

result from other underlying causes, such as immunosuppressive drugs and nutritional 

abnormalities that influence the immune system adversely (9, 11).  

 

1.1 Primary Immunodeficiency Disorders (PID) 
 

PID are caused by defects in the adaptive immune system (7). The adaptive immune responses 

can either be antibody mediated (humoral immunity) or cell-mediated. Humoral immunity 

involves antigens, that are unique molecules that trigger a specific immune response against 

themselves by generating antibodies that lead to their destruction when they gain entrance into 

the body (10). The presence of antigens enables lymphocytes to specifically recognize and 

destroy foreign cells, by binding to receptors on B and T-cells (8). The antibodies can be 

classified into five subclasses, which includes IgM, IgG, IgE, IgA and IgD (10). 

 

PID are characterized by various combinations of recurring infections, autoimmunity, atopy, 

granulomatous process, lymphoproliferation and malignancy (11). A total of 600 people in 

Norway are diagnosed with PID (12), and the overall worldwide incidence of PID is around 

1:10 000 individuals (13). These diseases share numerous features, the most common being 

the increased susceptibility to infections (14). However, these diseases differ in pathologic 

and clinical manifestations (10). Most patients with PID are born with the condition or are 

diagnosed early in life. Other PIDs lead to minor infections that may first be detected in adult 

life (15).  
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World Health Organization states that there exists more than 350 rare chronic disorders (16). 

There have been various suggested classifications for PID. According to the 2015 

International Union of Immunodeficiency society (IUIS), it is common  to categorize PID into 

nine major subcategories based on what parts or cells of the immune system that are affected 

(17). Some of the more commonly known PID include Primary Antibody Deficiencies (PAD), 

T-cell Immunodeficiencies or Combined B-cell and T- cell Immunodeficiencies, Complement 

Defects, Auto Inflammatory Disorders, Defects of Innate Immunity (15, 17).  

 

 

1.1.1 Primary Antibody Deficiencies (PAD) 
 

PAD are the most common PID (18). Patients with PAD have high tendency to develop 

infections, which are mainly bacterial in origin but can also be viral or protozoal. Patients 

with PAD either have complete absence of antibodies or varying degrees of functional 

antibody abnormalities (11). Common Variable Immunodeficiency (CVID), X-Linked 

Agammaglobulinemia (XLA), Hyper-IgM Syndromes (HIGM) and Autosomal Recessive 

Agammaglobulinemia (ARA) are all well described forms of PAD. CVID is one of the most 

well-characterized and most frequent PAD. CVID is characterized by reduced serum levels of 

IgG, IgA and/or IgM, with reduced antibody production, hence leading to poor antibody 

responses to infections in patients with these disorders (10). The different types of PAD are 

presented in Figure 1.  

 

 
Figure 1. Overview of the types of Primary Immunodeficiencies (17). 
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Common Variable Immunodeficiency (CVID) 

CVID comprises the most common form of primary symptomatic immune deficiency (14). 

The typical clinical symptoms of CVID include severe, recurrent and sometimes chronic 

bacterial infections mostly of the respiratory and gastrointestinal tracts (19). Transient or 

persistent diarrhea is the main gastrointestinal manifestation in patients with CVID, found in 

20-60 % of subjects (20). Histological findings in these patients are indicative of 

inflammatory bowel disease (21), with the small bowel presented as a celiac-like enteropathy 

characterized by lymphocytic crypts. Celiac specific antibodies are typically absent, and 

histological irregularities are nonresponsive to gluten-free diet (22).  

 

1.1.2 Epidemiology of PAD 
 

The prevalence of PAD differs depending on the type of immunodeficiency, but it is 

estimated to be low (11). Whereas Selective Ig A Deficiency is common (1 in 223 to 1 in 

1000), other PAD are rare (11). The incidence of CVID is estimated to be between 1:10 000 

and 1:50 000 in Europe and North America, while the prevalence is 1-9/100 000 (23). 

Regional differences in incidence have been found, with CVID being an infrequent diagnosis 

amongst Asians and Afro-Americans (11). With quickly improving genetic technology, the 

arena of PID is expanding rapidly and several immunodeficiencies are frequently being 

discovered (11).  

 

1.1.3 Treatment of patients with PAD 
 

Treatment options for antibody deficiencies range from monitoring in patients with 

asymptomatic Selective Immunoglobulin A Deficiency (SIgAD) to immunoglobulin 

replacement in patients diagnosed with agammaglobulinemia, CVID, and Specific Antibody 

Deficiency (SAD) (11). The primary treatment for CVID patients is immunoglobulin 

replacement administrated either intravenously or subcutaneously (24). Other treatment 

options for Antibody Deficiencies include targeted antibiotic treatment of infections and 

specific treatment of complications followed by the disease (24). Allogeneic peripheral stem 

cell transplantation is being considered in patients with severe hematological changes, 

secondary malignancies and suspected combined immunodeficiency (19).  
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1.1.4 Prognosis and follow up of patients with PAD 
 

The overall prognosis of the disease depends on the type of PAD (11). Factors that can affect 

the prognosis include age at the time of diagnosis, presence of non-infectious complications, 

presence of infections and age at the time of definitive treatment (11). The life expectancy of 

CVID patients used to be 12 years from the time of diagnosis, but it has improved 

considerably over the last 30 years (19). The reason behind the low survival was associated 

with low baseline IgG, higher IgM and fewer peripheral B-cells. Currently, the life 

expectancy is over 50 years from the onset of disease. Patients with non-infectious 

complications such as lymphoma, structural lung disease, chronic hepatitis and chronic 

gastrointestinal disease, had 11 times higher risk of death. A regular follow up with a primary 

care provider and the immunologist will eventually result in a better prognosis of the disease 

(19).  

 

1.2 Nutritional challenges in patients with Primary 

Antibody Deficiencies (PAD) 
 

Nutrition is a critical determinant of immune responses (25). The innate, adaptive and cellular 

immune responses can be affected by inadequate intakes of different vitamins and trace 

elements (26). Nutrient deficiencies suppress immune functions leading to dysregulation of 

the generally coordinated host response to infection (27). In turn, infections can worsen 

nutrient deficiencies by decreasing nutrient uptake, increasing losses and interfering with the 

utilization of these nutrients by altering metabolic pathways. Existing data suggests a role of 

vitamins A, D, B, B6, E, C, and as well as of the trace elements selenium, copper, zinc, and 

iron in immune responses (26, 27). Deficiency of one or more of these nutrients impairs 

immune function (27).  

 

Although PAD may be associated with impaired nutritional status, there are a few published 

studies on the nutritional status and dietary choices of patients with PID. A study by Kouhkan 

et al. (1) studied 38 patients with different PID and the results showed that 21 % of the 

patients were underweight, 8% overweight and 3% obese (1). Another study by Dellepiane et 

al. (28) evaluated the nutritional status of 73 patients with X-linked or autosomal recessive 

agammaglobulinemia. The results showed that 38% of the patients were overweight and 
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obese, while only 5% were found to be undernourished (28). The findings of unexpectedly 

high numbers of overweight and obese patients, differed a lot from previous findings. The 

authors suggested that this finding may be due to low physical activity, motivated by an 

unconfirmed fear of infection, psychological burden of chronic illness and poor diet (28).  

 

Recently, a fellow student wrote a qualitative master thesis (29) on the food choices of PID 

patients and gastrointestinal distress. Results from the master thesis show that dietary changes 

were made by the majority of the study participants in order to minimize GI-symptoms.  

 

 

1.3 Gastrointestinal manifestations in Primary 

Antibody deficiencies  
 

The GI tract is the next most commonly affected organ system in patients with CVID and 

other antibody deficiencies, after the lungs (30). The gastrointestinal tract is the largest 

lymphoid organ in the body, comprising the majority of lymphocytes and standing for the 

production of a large amount of immunoglobulin (Ig). A dysfunction of the regulatory 

mechanisms that are responsible for maintaining a balance between active immunity and 

tolerance in the gut may lead to GI diseases due to mucosal inflammation and damage (31). 

From a pathogenic point of view, four major types of gastrointestinal manifestations can be 

seen in patients with CVID: Infections, malignancies and inflammatory and autoimmune 

diseases. Many of the diseases involving the GI tract mimic classic forms of diseases such as 

Inflammatory Bowel Disease (IBD) and celiac disease, but the pathogenesis is different. 

These diseases are normally unresponsive to conventional therapies (2). For example, 

although gluten-withdrawal is effective in patients with true celiac disease, the same effect is 

not seen in CVID patients.  

 

Chronic diarrhea is one of the most common and worrying GI-symptom of PAD. This chronic 

condition can, regardless of the underlying pathogenesis, cause a wide range of possibly 

threatening conditions such as malabsorption of proteins and fat soluble vitamins, 

loss/imbalance of electrolytes, and failure of the immunoglobulin replacement treatment (2). 

Acute diarrhea and abdominal pain are other common GI-symptoms of CVID. Medical 
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treatment with immunoglobulin replacement has not shown to be effective in the treatment of 

gastrointestinal problems (20).   

 

1.4 Nutritional therapy for GI-disorders 
 

1.4.1 The low FODMAP diet 
 

A diet low in fermentable oligosaccharides, disaccharides, monosaccharides, and polyols 

(FODMAPs) has been used lately to manage GI-symptoms in patients with irritable bowel 

syndrome (IBS) (32). IBS is a gastrointestinal disorder characterized by symptoms like 

abdominal pain, bloating, constipation and diarrhea (33). These symptoms are similar to those 

present in patients with PAD, and patients with PAD might be using the same dietary 

restrictions to manage their GI-symptoms. Table 1 and 2 shows foods with a high and low 

content of FODMAPs.  

 

Foods rich in FODMAPs are inadequately absorbed in the small intestine after ingestion (34). 

The molecular size and osmotic effect of the FODMAPs make it possible to draw fluid into 

the small and large bowel lumina. However, FODMAPs can also, when fermented by 

intestinal bacteria, produce large amounts of gas and induce GI-symptoms (34). Many 

randomized controlled trials have demonstrated the effectiveness of a diet low in FODMAPs, 

with approximately 50 to 80% of patients with IBS experiencing symptom relief (35). There 

are three phases to implementation of the low FODMAP diet: FODMAP restriction, 

FODMAP reintroduction, and FODMAP personalization (32). By following these three steps, 

patients with GI-complications can figure out which type of foods that minimize their 

symptoms.  
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Table 1. Food groups containing high FODMAP (36). 

Food groups containing high FODMAP 
Fruit and berries Vegetables Milk products/milk 

substitutes 
Grain products, 

flour 
Apricot, peach Artichoke, asparagus Milk Barley corn 
Apple, nectarine Beans, peas, lentils. Yogurt Couscous 
Cherry Cauliflower Cream Durum wheat 
Mango, pear Garlic Sour crème Emmer flour 
Litchi mushroom Goat cheese and prime Pea flour 
Plum/prune Onion, white and red Fresh, soft cheeses Wheat 
Watermelon Leek (white part) Rice milk Rye 
Blackberry, 
boysenberry,  
blackcurrant. 

Mange tout Oat milk, soy bean milk  Semolina 

Fruit juices/smoothies Celery stick Ice cream Soybean meal 

Desiccated fruit/berries, 
hermetic fruit. 

Spring onion (white part) Milk products containing 
lactose 

Spelt 

 
Table 2. Food groups containing low FODMAP (36). 

Food groups containing low FODMAP 
Fruit and berries Vegetables Milk products/ milk 

substitutes 
Grain products, flour 

Pineapple, kiwi, grapes Cucumber, squash, 
tomato, leek (green 
part). 

Lactose free/ lactose-
reduced milk, yogurt, 
cream and sour cream.  

Buckwheat 

Orange, clementine, 
Dragon fruit 

Alfalfa sprouts, 
asparagus bean, 
bean sprouts, 
brussels sprout. 

Hard cheeses Oatmeal  

Banana Fennel, rutabaga Stored white cheeses  Millet  
Cantaloupe, prickly 
pear 

Pumpkin, water 
chestnut. 

Cottage cheese  Maize flour 

Honey melon, star fruit  Carrot, lettuce, 
rocket 

Mozzarella cheese Rice,  rice flour 

 Potato, sweet potato.  Stored white cheese  Potato flour  
Durian, rhubarb Olives (black and 

green) 
Feta cheese Durra  

Papaya, passion fruit  Paprika (green and 
red), Spinach 

Coconut milk  Spelt sourdough bread  

Lemon juice  Radish, parsnip, 
okra. 

Soy protein milk Tapioca, quinoa.  

Blueberries, raspberries, 
strawberries.  

Spring onion (green 
part). 

Ice cream (lactose free 
milk or cream) 

Bread, pasta and grain 
products that are 
gluten-free. 
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1.4.2 Probiotics 
 

The use of probiotics is another alternative therapy option in the relief of GI-symptoms in 

patients with IBS (37). However, there have not been conducted studies on the relationship 

between probiotics and GI-symptoms in patients with PAD. Probiotics are non-pathogenic 

living microorganisms that confer a health benefit on the host, when administrated in 

sufficient amounts (37). Probiotics may work by improving intestinal microbial balance, 

improving local immune response, improving the absorption of some micronutrients and 

enhancing gut barrier. Competitive interactions with the gut microbiota, production of 

antimicrobial metabolites, and interaction with the epithelium or immune modulation are all 

part of the potential mechanisms of probiotics (34, 37).  

 

Because probiotics overpopulate the gut with potentially beneficial microbes that have a 

positive influence on the balance of microorganisms in the gut (37), there is a possibility that 

patients with PAD use probiotics to manage their GI-symptoms.  

 

 

1.5 Health-Related Quality of Life (HRQOL) 
 

Since patients with PAD are frequently affected by severe and recurrent conditions, and the 

life expectancy for these patients has become extended due to improvement in awareness, 

diagnosis and treatment, the Health related quality of life (HRQOL) of these patients has 

become an important focus (38). HRQOL is a multidimensional concept that includes 

measurement of the psychological, physical and social well-being, in addition assesses the 

patients perception of the influence of illness on their life (39). The HRQOL in patients with 

PAD  has been reported to be poorer than patients without chronic illnesses, but evidence on 

this matter is weak since few studies have been conducted (38).  Additionally, PAD patients 

report lower QoL compared to other patients with chronic diseases. The recurrent and severe 

infections in patients with PAD can be the reason for missed school and work days, or require 

hospitalization (38).  
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To our knowledge, mainly general health status QoL instruments have been used to measure 

the HRQOL in adult patients with PID (38-41). Since these instruments might under or 

overestimate the true impact of disease on the patients QoL, Quinti and collaborators 

developed a questionnaire to measure specific HRQOL for adults with CVID (3). In addition, 

the American Immune Deficiency Foundation has recently conducted a patient survey to 

assess the HRQOL in patients with CVID receiving Ig treatment (42). The results from that 

study showed that factors like younger age, male sex, early diagnosis, less functional 

impairment, no-post infusion fatigue, lack of organ-associated disease and use of 

subcutaneous Ig (SCIG) or intravenous Ig (IVIG) replacement in the home setting is 

associated with high QOL (42).  

 

1.6 Dietary assessment methods 
 

There are several dietary assessment methods with their own strengths and limitations (43). 

These methods can be used to analyze dietary intake from either a retrospective or prospective 

point of view. The different prospective dietary assessment methods include duplicate portion 

and dietary record (DR), which are associated with high validity and accuracy (43). However, 

these methods are complex and time-consuming, thus unpractical in larger studies (44). 

 

Retrospective dietary assessment methods include the 24-hour dietary recall (24HR), dietary 

history and Food Frequency Questionnaire (FFQ) (44). These methods are often less time 

consuming, less expensive and are associated with less respondent burden (43). Thus, these 

dietary assessment methods were to consider in this study. A detailed description of these 

methods follow below.  

 

1.6.1 24- hour dietary recall  
 

24HR is an open dietary assessment method that collects detailed information about the food 

intake over the past 24 hours (44). The 24HR is conducted in an in-depth interview manner, 

either personally or over the phone, and normally takes 20-30 minutes to complete. The 24HR 

uses household portions (such as bowls, cups and glasses), photographs or standard measuring 

cups and spoons to estimate the amount of food consumed (44).   
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Strengths of this dietary assessment method includes the possibility to obtain detailed dietary 

information, including foods rarely consumed (44). One of the limitations related to the use of 

24HR is that it requires well-trained interviewers to minimize recall bias. Another limitation 

is that it is dependent on the respondent’s memory (44). The use of open-ended questions 

makes it possible to collect abundant information about the dietary intake of subjects. A major 

limitation of this method, which made us not use this method for dietary assessment in this 

study is that it focuses on the short-term intake rather than long-term intake. Thus repeated 

24HR are needed to measure average intake. In addition, the process of data analysis requires 

efforts which requires time and numerous recourses (44, 45).  

 

1.6.2 Dietary history 
 

The reason behind the development of a dietary history method was to assess an individual’s 

long-term dietary intake (44). The complete method normally consist of following parts: An 

interview to estimate the habitual intake of a wide variety of foods that often begins by a 

24HR, a 3 day-dietary record with estimated portion sizes of consumed foods and beverages, 

and a detailed checklist of foods usually consumed by subjects to verify information (46). 

Information on the subject’s usual diet are collected using an in-depth interview by highly 

skilled professionals, and this interview takes approximately 90 minutes to complete. Due to 

the high cost and long duration of the interview, this method is rarely used in large 

epidemiological studies (44, 46). The reason why we did not choose dietary history as a 

dietary assessment method in this study is that it is comprehensive and requires time to 

complete (44).  

 

1.6.3 Food Frequency Questionnaires 
 

Food frequency questionnaires (FFQs) are dietary assessment methods which assess habitual 

diet (47). The questionnaires can either ask about how frequently food items or food groups 

are consumed (frequency), about the frequency and amounts of particular foods consumed 

(semi-quantitative questionnaires) or the frequency and amount for the whole diet over a 

specific period of time (quantities questionnaires) (47). FFQs often consist of a finite list of 

food items and beverages with a frequency response section, and questionnaires including 
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often 100 -150 food items requiring about 20 – 40 minutes to complete (44). FFQs can either 

be self administrated using paper or web-based formats, or completed during an interview 

either as telephone interview or face to face (47). A food list, portion size and frequency of 

intake in time units are the main components of FFQs.  Frequency of intake is assessed by a 

multiple response grid and in some cases open ended questions asking respondents to estimate 

how often a certain food or beverage is consumed. The categories of frequency of 

consumption often range from never to less than once per month up to daily, depending on the 

period of time we are interested in. In addition to collect information about the frequency of 

consumption, many FFQs attempt to collect information about potion size. To estimate the 

portion size of food items consumed, the FFQs often use standard household measurements, 

grams or picture booklets (47). FFQs allows a large number of individuals to report how often 

each item was consumed over a specific period of time. FFQs are highly cost-effective and 

are frequently used in nutritional epidemiology, as a research tool in studying the relationship 

between disease risk and dietary intake. Processing and coding of the data collected is less 

expensive compared to other dietary assessment methods (47). 

 

The limitations related to the use of FFQs involve the difficulty associated with development 

of the questionnaires and it cannot be used to cover the diet of people with an irregular eating 

habits (47). The main limitation of FFQ is that it contains a considerable amount of 

measurement error, because numerous details on the dietary intake are not measured (47). 

Another limitation of FFQ is that the quantification of consumption is not as precise as with 

dietary records and recalls, and the unpreciseness of intake result from an incomplete foods 

list and from frequency errors with typical serving size estimations. Precise reporting also 

relies on the memory of the respondent, and bias will occur if the respondent reports to eat 

according the social desirability, thus resulting in the overestimation/underestimation of 

various foods (47).  

 

We chose FFQ as a dietary assessment method in this study because it involves low 

respondent burden compared to other dietary assessment methods (47). Additionally, it is 

cost-effective, easy to handle for the researcher and makes it possible to assess the habitual 

consumption over an extended period of time. Moreover, the open-ended questions included 

in the FFQ give the respondent the opportunity to record consumption of foods that are not 

contained in the food list (47).  
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Data on the food intake of the study participants obtained from the FFQs, was compared with 

the Norwegian dietary guidelines (48) and the food choices of the general healthy Norwegian 

population (Data from the Norkost 3 study (49)).  

 

1.7 The Norkost 3 study and the Norwegian dietary 

guidelines 
 

The Norkost 3 study (49) is the third national dietary survey carried out among men and 

women between 18 and 70 years of age, where the diet of 862 men and 925 women was 

assessed during 2010-11 (49). The participation rate in the Norkost 3 study was 37 %. The 

participants in the Norkost 3 study performed two 24 hours’ dietary recalls by telephone at 

least four weeks apart and they were requested to answer a FFQ. The survey was conducted 

by the Department of Nutrition at the University of Oslo, in collaboration with the Food 

Safety Authority and the Norwegian Directorate of Health. The results from the Norkost 3 

study showed that there are some nutrition challenges related to the intake of saturated fat and 

fiber among the general Norwegian population (49). The intake of vegetables, fruits, berries, 

wholegrain products and fish was lower than what is recommended by the Norwegian 

Directorate of Health (48). Since the Norkost 3 study gives a perspective on the diet of the 

general Norwegian population, and the age-group of participants in the Norkost 3 study is the 

same as for the participants of this study, we chose to compare the diet of participants in this 

study with participants in the Norkost 3 study. Additionally, we compared the dietary intake 

of the study participants with the dietary guidelines by the Norwegian Directorate of Health 

(48).  The motive behind such comparison was to get an idea about how patients with PAD 

eat compared to the general healthy Norwegian population, and if their food intake is in 

accordance with the national dietary recommendations.  
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2 Aims of the study 
 

Today, there is a knowledge gap worldwide regarding the food choices of patients with PAD, 

and how GI-symptoms affect the food choice that they make. The overall aim of this master 

thesis was to assess the food choices and GI-symptoms of patients with PAD, additionally 

assess the influence of diet on the HRQOL among these patients.  

 

2.1  Research questions 
 

The specific research questions of this thesis are as follows: 
 

1. What kind of food choices do patients with Antibody Deficiencies make?   

 

• Do these patients make food choices that are equivalent to the Norwegian dietary 

guidelines?  

• Do these patients avoid consumption of particular food groups? 

 

2. Is there a difference in the food choices of the study participants who report most 

gastrointestinal symptoms compared to the ones who report least gastrointestinal 

problems?   

 

• Do these patients make food choices that have advantageous effects on 

gastrointestinal problems in general? (for example low FODMAP diet, food 

containing probiotics etc.) 

 

3. Is there an association between the type of antibody deficiency and food choices? 

 

4. Is there a difference in the dietary choices of study participants who report lowest 

health-related quality of life compared to those reporting the highest health-related 

quality of life? 
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3 Subjects and methods  
 

 

3.1 Study design and recruitment 
 

Study design  
 

This master thesis is a part of a research project by Centre for Rare Diagnosis at Oslo 

University Hospital, an interdisciplinary center for rare diagnosis. The Centre for Rare 

Diagnosis is a part of the Norwegian National Advisory Unit on Rare Disorders and offers 

multidisciplinary information, counselling and seminars on more than 70 rare diseases, 

including Primary Immunodeficiency’s. Registration at the Centre for Rare Diagnosis is 

voluntary. This study was a cross-sectional study, consisting of assessing the dietary intake of 

adult patients with Primary Antibody Deficiencies (PAD) registered at the Centre for Rare 

Diagnosis  by the use of a retrospective dietary assessment method (FFQs) (47) and the 

assessment of GI-problems and HRQOL by the use of questionnaires (3, 50). The data 

collection period lasted from September 2017 until November 2017.  

 

Study population and recruitment 
 

An announcement (Appendix 1) which informed about the study was published on the 

website of the Norwegian immunodeficiency association (www.immunsvikt.no) to encourage 

participants with Primary immunodeficiency to participate. In addition, information about the 

study was given at a seminar in Oslo arranged by Center for Rare Diagnosis for patients with 

Primary Immunodeficiency, held at the 6th of march 2017.  A formal invitation to participate 

in this study was sent by mail to all 159 adult patients registered at the Center for Rare 

Diagnosis, from all around Norway with a confirmed diagnosis of PAD.  

 

The invitations were sent by mail at the end of September 2017 and the deadline to respond 

was 15th of October. The invitation letter included a letter informing about the study including 

a consent form (Appendix 2) and three questionnaires (discussed in detail under paragraph 

3.2). Those who chose to participate filled in the consent form and the questionnaires and 
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returned them to the Centre for Rare Diagnosis in a prepaid envelope. Participants who did 

not respond by answering the consent form or by returning completed questionnaires were 

reminded by telephone from the research team one week after the deadline for response.  

 

Men and women ≥18 years old with different forms of antibody deficiencies, including 

CVID, were eligible to participate in the study. Exclusion criteria included age < 18 years old, 

other types of Primary Immunodeficiencies or those with an unconfirmed diagnosis.  

 

3.2 Data collection 

Participation in this study involved to answer the three paper based questionnaires labelled 

method A, B, C, in addition to a consent form and a form including background information. 

Background information collected was age, gender, education, profession, name of diagnose, 

the year for of diagnosis and medical treatment.  

 

3.2.1 Method A: The Food frequency questionnaire 
A self-administrated food frequency questionnaire (FFQ) (Appendix 3) developed and 

validated by the Department of Nutrition at the University of Oslo (51), was used to map the 

overall diet of the study participants. The FFQ was pre-coded and consisted of 23 questions 

including 267 different food items and beverages in addition to 17 dietary supplements. The 

questionnaire included two open-ended questions asking about more details related to dietary 

supplements and food items not included in the food list. The frequency responses ranged 

from never to 6 or more times daily. For the estimation of portion size household 

measurements like cups, slices, tablespoons etc. were used. Number of options for portion 

size ranged from four to six options. In addition, the questionnaire included questions about 

gender, age, weight and height.  

 

3.2.2 Method B: Gastrointestinal symptoms 

To assess GI-symptoms, a questionnaire called the Gastrointestinal Symptom Rating Scale 

(GSRS-IBS)) (Appendix 4), was used. This questionnaire was developed and validated by 
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Wiklund and collaborators (50) and has previously been used in a large study on patients with 

CVID at Oslo University hospital (52). This questionnaire was developed for patients with 

IBS, but is considered useful for the assessment of GI-problems in other patient groups as 

well. The questionnaire consists of 13 questions which represent problems regarding satiety, 

diarrhea, constipation, bloating and abdominal pain. Patients were asked about their 

gastrointestinal symptoms during the previous seven days and the symptoms were rated for 

severity. The severity of GI-symptoms was reported in seven categories, later combined into 

three categories in the statistical analysis: 1) none/inconsiderable ailments, 2) mild/moderate 

ailments and 3) quite severe/severe/very severe ailments. Diarrhea and loose stools were 

combined into one variable in the statistical analysis: Diarrhea. Moreover, constipation and 

hard stools were combined into one variable in the statistical analysis: Constipation. As 

diarrhea, bloating, abdominal pain and constipation has been found to be the most prevalent 

GI-symptoms in patients with CVID, we carried out analysis on these GI-symptoms (52).   

 

3.2.3 Method C: Health-related quality of life  

The CVID_QoL Questionnaire (Appendix 5) used was developed and validated by Quinti and 

collaborators for the measurement of HRQOL in patients with CVID (3). This questionnaire 

assesses disease-specific burden, and captures the relational, emotional and clinical aspects of 

QoL in adult patients with CVID. The questionnaire consists of 32 questions and takes 

approximately 10 to 15 minutes to complete. Each question has five response categories: 0 

(never), 1 (rarely), 2 (sometimes), 3 (often) and 4 (always). In the analysis of the CVID_QoL 

a Global score was defined as the sum of all scores of question (possible range: 0-128), and 

results were converted to a percentage of the maximum possible score. This percentage was 

further categorized into quartiles in the statistical analysis: quartile 1 (1-18 %), quartile 2 (18- 

36 %), quartile 3 (36-54 %) and quartile 4 (54- 72 %).  Higher percentage indicate lower 

HRQOL. 
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3.2.4 Background information 

The participants answered a background information form (Appendix 6) with questions about 

cohabitant status (single vs. cohabitant/married), educational level, work situation (the options 

were as follows: fulltime worker, part-time worker, student, jobless, off sick, retired, other) 

and which health region they belonged to. The educational level of the participants was coded 

by four categories and combined into two categories in the statistical analysis: 1) Lower 

education: primary/secondary school and high school, 2) Higher education: higher education 

of 1-3 years and higher education of ≥ 4 years.  

The background form included six yes/no questions about the use of immunoglobulin 

treatment, use of other medications, permanent follow-up by a doctor, nutritional advices 

received based on the diagnosis, nutritional adaptions according to the disease and potential 

allergies. Open-ended questions on the type of diagnosis, the year of diagnosis and the kind of 

mediations used by participants were also included. In addition, the form included questions 

regarding dietary adaptions to certain food groups made by participants. Foods included in 

these food groups were: grain and bread, vegetables, fruits and berries, milk and milk 

products, coffee and/or tea, alcohol and dietary supplements.  

 

3.3 Data processing  
 

The scanning process & KBS 
 

The FFQs were scanned with the software program Cardiff Teleform version 10.5.1. After the 

scanning process, the scanned FFQs were manually checked for error. If the participants had 

not marked the tick boxes for frequency and/or amount, the food item was considered as not 

used. If the participants ticked for more than one of the frequency options, the tick in the 

center of the two/three ticks was chosen. Contents of the open-ended questions of the FFQs 

were coded separately in a data program called, Kostberegningsprogrammet KBS (version 

AE-13), and then merged together with the pre-coded food items. KBS is a diet calculation 

software system developed for nutritional education and research by the department of 
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Nutrition, UiO. The daily food and nutrient intakes (gram/day) of the participants were 

calculated using this program.  

 

Data from the remaining forms (GSRS-IBS, CVID_QoL Questionnaire and the background 

form) were manually typed into Excel before conducting the statistical analysis.  

 

 

3.4 Statistical analysis 
 

The statistical analyses were performed using Statistical Package for the Social Sciences 

(IBM SPSS Statistics version 25.0). All statistical tests were two-tailed, and p-values < 0.05 

were considered to be statistically significant.  

 

Normality of the data was explored by interpreting the histograms, tests of normality by the 

Kolmogorov-Smirnov test and assessing the normality by the evaluation of Q-Q plots. 

Normally distributed data were analyzed by parametric tests, and presented as means with 

standard deviations (SD). Non-normally distributed data were analyzed by non-parametric 

tests and presented as median and percentiles (25th percentile and the 75th percentile).  

 

Categorical data is presented as frequencies (n) and percentages (%). To compare scores on 

some continuous dependent variables for three or more groups of an independent categorical 

variable, the non-parametric Kruskal Wallis test was used. If there was found a statistically 

significant difference between at least two groups, follow up post-hoc comparisons using 

Mann-Whitney U tests between pairs of groups on the continues measure were done. 

Bonferroni’s correction with a stricter alpha level of 0.02 was used to check for significant 

results. 

 

 

3.5 Ethical aspects  
 

Ethical approval for conducting the research project was obtained from the Norwegian 

Regional Committees for medical and health research ethics, with reference number. 
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2017/1270 (appendix 7).  The data collection in this study fulfilled the conditions of 

information security and privacy according to the Helsinki declaration (53). The patients were 

informed about the possibility of withdrawing from the study at any time, without having to 

provide the reason for the withdrawal.  

 

Code-list including participant identification 

The code-list including participant identification and their ID-number was kept in a locked 

safe at the Centre for Rare Disorders at Oslo University Hospital. Only data with ID-numbers 

were accessible for the students.  

 

 

3.6 Student responsibilities  

Two master students in clinical nutrition from the University of Oslo, were involved in the 

planning, the data-collection, participant reminders, the data-processing and the analysis of 

the data, under the supervision of the project leaders. Regarding the data processing, we 

scanned the FFQs, controlled for error in the questionnaires manually, calculated the food 

intakes using KBS and analyzed the data. The data material was used by two master students 

with different research questions.  
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4  Results 
 

4.1 Study sample  
 

An overview of the participation in this study is shown in Table 3. A total of 75 (47 %) 

patients were included in the study, of whom 60 (80 %) were women and 15 (20 %) were 

men. Of the 77 persons who gave consent to participate in the study, one was excluded due to 

enteral feeding, and one chose to withdraw from the study.  

 

Table 3. Participation in the study, n (%). 

  Women (%) Men(%)   n (%b) 
Invited 110 (69b) 49 (31b) 159 (100) 

Agreed to 
participate 

62 (40b) 15 (9.4b) 77 (48) 

Excluded/withdra
w 

2a (1b) 0 (0b) 2 (1)  

Included 60 (80c) 15 (20c) 75 (47) 
 
aExcluded participants: one participant was excluded due to enteral feeding and the other one 

chose to withdraw. 
b % of total invited participants.  
c % of total included participants.  
 

 

4.2 Patient characteristics  
 

4.2.1 Demographics  
 

Table 4 shows the average age, height, weight and BMI for men and women in this study, 

compared to participants in the Norkost 3 study (49). The average age for men in this study 

was 47 years, exactly the same as for men in the Norkost 3 study. The average age of women 

was 49 years, slightly higher than the average age of 45 years among women participating in 

the Norkost 3 study. The age of participants in this study ranged from 18 to 83 years. The 

body mass index (BMI) for women and men in both studies was nearly equal. Respectively 
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24.0 kg/m2 for women in this study and 24.6 kg/m2 for women in the Norkost 3 study. While it 

was 26.3 kg/m2 for men in the Norkost 3 study and 24.8 kg/m2 in this study. The BMI of 

participants in this study ranged from 14.2 to 35.5 kg/m2.  

 

Table 4. Age, height, weight and BMI among men and women in the present study (n= 75), 
compared to the participants in the Norkost 3 study (n= 1787). 

 Study participants Participants in the Norkost 3 
study 

 Men (n=15) 
Mean ( SD) 

Women (n=60) 
Mean (SD) 

Men (n= 861) 
Mean 

Women (n= 
895) 
Mean 

Age (years) 47 (18) 49 (15) 47 45 

Height (m) 1.76 (9) 1.66 (6) 1. 81 1.68 
Weight (kg) 77.2 (15.9) 66.9 (11.6) 86.2 69.2 
BMIa (kg/m2) 24.8 (3.7) 24.0 (4.3) 26.3 24.6 

a Body mass index 
 

Table 5 presents educational status, work situation and regional health authority for all 

participants compared to data presented by Statistics Norway (54) from year 2016 to year 

2018. The majority of the study participants had higher education (58 %), this is much lower 

than the value for the general population in Norway in 2016. Only 13 (18 %) participants had 

a full-time job, which is much lower than the general population in Norway in 2018 (67 %). 

As much as 27 % received benefits for disablement, much higher than the 11.5 % in the 

general Norwegian population (data from 2017).  
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Table 5. Background information of the patient group (n= 73-74). 

  Present study  Population statistics  

  Men (%) Women (%) 
Total 
(%) 

Men 
(%) Women (%) 

Total 
(%) 

Educationa (n= 73) 
Lower education 6 (40.0) 25 (43.1) 31 (42.5) 28.7 25.4 27.1 
Higher education  9 (60.0) 33 (56.9) 42 (57.5) 12.1 15.1 13.6 
Work situationb (n= 74) 
Full-time job 5 (35.7) 8 (13.3) 13 (17.6) 68.9 64.6 66.8 

Part-time job 0 (0) 11 (18.3) 11 (14.9) - - - 
Studente 3 (21.4) 4 (6.7) 7 (9.5) 14.0 17.8 15.9 
Work-assessment 1 (7.1) 3 (5.0) 4 (5.4) - - - 
Unemployedf 0 (0) 1 (1.7) 1 (1.4) 4.3 3.2 3.8 
Sickness absenceg 0 (0) 5 (8.3) 5 (6.8) 5.0 8.3 6.5 
Disabledh  2 (14.3) 18 (30.0) 20 (27.0) 5.2 6.3 11.5 
Retired 3 (21.4) 7 (11.7) 10 (13.5) - - - 
Other 0 (0) 3 (5.0) 3 (4.1) - - - 
a The statistics on the educational status is from 2017, and apply to people > 16 years of age. 
b Employed 2018, age-group: 15-74 years.  
e Students in higher education. Statistics from 2017. 
f Unemployed persons, 15-74 years. Statistics from 2017.  
g Sickness absence adjusted for seasonal and influenza variations (for employees16-69 years 
of age) in the 4th quarter of 2017.  
h Persons (18-69 years of age) receiving benefit for disablement in the 2nd quarter of 2017 
 

The majority of the study participants (61 %) belonged to the Southern and Eastern Norway 

Regional Health Authority, while only 7 % belonged to the Northern Norway Regional Health 

Authority. About 15 % of the participants belonged to the Western Norway Regional Health 

Authority, and 17 % of the participants belonged to the Central Norway Regional Health 

Authority (Table 6).   

 

Table 6. An overview of the Norway Regional Health Authority the participants belonged to. 
Number of participants.   

 Men Women Total 
Southern and Eastern Norway Regional Health Authority 11 (73.3) 35 (58.3) 46 (61.3) 
Western Norway Regional Health Authority 2 (13.3) 9 (15) 11 (14.7) 
Central Norway Regional Health authority 1 (6.7) 12 (20) 13 (17.3) 
Northern Norway Regional Health Authority 1 (6.7) 4 (6.7) 5 (6.7) 
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4.2.2 Diagnostic characteristics 
 

As presented in table 7, the majority of the patients included in the study had CVID (70 %): 

80 % among men and 68 % among women. The second most common diagnoses were 

hypogammaglobulinemia and IgG subclass deficiencies with a total of 8 subjects (11 %) in 

each group of disease. Only a few participants reported to have a diagnosis of selective IgA 

deficiency, and were women. The results show that immunoglobulin treatment was used by 

14 out of 15 men (93 %) and by 53 women (88 %). Additional medication was taken by 19 

(26 %) of the study participants.  

 

Dietary guidance was received by 14 (18.7 %) of the 75 study participants, and dietary 

adjustments were reported by 31 (51 %) of the study participants. Dietary guidance from a 

dietitian was received by 11 (15 %) of the participants, while 2 (3 %) participants had 

received dietary guidance from a doctor.  

 
 
Table 7. Gender distribution of diagnosis, treatment received and dietary adjustment done by 
participants the study participants.  

  Male (%) Female (%) Total (%) 
Self-reported diagnose: 
CVID 12 (80.0) 41 (68.3) 53 (70.3) 
Hypogammaglobulinemia  1 (6.7) 7 (11.7) 8 (10.7) 
IgG subclass deficiencies 2 (13.3) 6 (10.0) 8 (10.7) 
Selective IgA deficiency  0 (0.0) 6 (10.0) 6 (8.0) 
Immunoglobulin treatment 14 (93.3) 53 (88.3) 67 (89.0) 
Additional medicationa 5 (33.3) 14 (24.1) 19 (26.0) 
Allergiesa 7 (46.7) 30 (51.7) 37 (50.7) 
Dietary adjustmenta 5 (33.3) 26 (44.8) 31 (42.5) 
Dietary guidance  

- Doctor 
- dietitian 
- Doctor and dietitian	

3 (20.0) 11 (18.3) 14 (18.7) 
0 (0.0) 2 (3.0) 2 (2.7) 
2 (13.3) 9 (15.0) 11 (14.7) 

1 (6.7) 0 (0.0) 1 (1.3) 
a Data for additional medication, allergies and dietary adjustment is missing for 2 patients. 
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4.3 The food choices of patients with PAD 
 

4.3.1 Food choices of study participants in relation to the food 

choices of participants in Norkost 3.  
 

Table 8 shows the average food intake in g/day among study participants compared to the 

food intake of the general population of Norwegian adults by means of the Norkost 3 study, 

distributed by gender (See appendix 8 for a complete table showing the intake of food items 

comparable to the intake of participants in the Norkost 3 study). Table 8 only includes food 

groups and food items in which a difference in intake was observed between participants in 

this study and the Norkost 3 study. The results are based on data from the food frequency 

questionnaires (method A).  
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Table 8. Food intake among men and women in the present study, compared to the intake 
among participants in the Norkost 3 study. Presented in g/day, mean (SD). 

Foods The present study The Norkost 3 study 

 Men (n= 15) 
Women (n= 

60) Men (n= 862) 
Women 
(n=925) 

Bread 195 (63) 141 (72) 227 (121) 144 (80) 
White bread  33 (54) 22 (33) 43 (68) 26 (41) 
Whole meal bread  89 (89) 45 (59) 102 (107) 66 (67) 
Semi-course bread 69 (76) 58 (73) 70 (84) 34 (48) 
Wholegrain products 21 (28) 14 (19) 45 (62) 35 (41) 
Flour, rice, pasta, dry weight. 3 (3) 2 (2) 23 (30) 20 (25) 
Breakfast cereal, sweetened 1 (2) 2 (5) 10 (30) 6 (21) 
Cheese 28 (18) 32 (29) 46 (44) 42 (38) 
White cheese, full-fat 19 (15) 20 (22) 22 (30) 19 (23) 
Whey cheese, full fat 4 (7) 5 (11) 5 (11) 5 (10) 
Milk, yogurt  267 (361) 231 (254) 384 (354) 249 (237) 
Semi-skimmed milk 174 (374) 107 (157) 236 (267) 124 (162) 
Skimmed milk 13 (52) 28 (76) 60 (186) 39 (126) 
Yogurt  40 (72) 45 (73) 23 (56) 32 (59) 
Butter, margarine, oil  28 (18) 23 (14) 39 (28) 24 (19) 
Margarine 1 (2) 1 (2) 8 (13) 5 (7) 
Butter 10 (16) 5 (8) 7 (13) 4 (8) 
Cooking oil 2 (2) 3 (3) 3 (5) 2 (4) 
Meat, meat productsa 90 (52) 65 (41)  181 (126) 116 (78) 
Meat, red (raw weight) 27 (24) 16 (17) 52 (85) 33 (57) 
Meat, white (raw weight) 3 (6) 3 (5) 32 (62) 24 (43) 
Meat, salted/cured  6 (8) 3 (5) 16 (29) 11 (23) 
Meat, sausage  24 (23) 21 (20) 47 (65) 25 (38) 
Fish, fish productsa 40 (43) 32 (28) 79 (101) 56 (72) 
Fat fish, (raw weight) 3 (5) 4 (10) 15 (42) 14 (35) 
Lean fish, (raw weight) 2 (0)  1 (2) 20 (62) 12 (37) 
Fish products 6 (7) 7 (7) 17 (49) 10 (29) 
Vegetables  221 (123) 268 (171) 154 (106) 155 (105) 
Vegetables, fresh/frozen 190 (118) 248 (167) 121(94) 133 (97) 
Vegetables, canned 29 (21) 15 (12) 31 (48) 20 (29) 
Fruits, berries 184 (182) 176 (132) 168 (106) 189 (143) 
Fruit, berries, fresh 160 (181) 153 (115) 141 (145) 166 (136) 
Jam, canned fruit 17 (14) 18 (25) 20 (33) 15 (24) 
Juice, smoothie 92 (120) 99 (140) 114 (178) 100 (149) 
Sugar, sweets 32 (46) 25 (24) 18 (25) 18 (23) 
Chocolate, candy 30 (45) 21 (23) 12 (22) 13 (20) 
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Snacks 7 (8) 5  (8) 5 (21) 4 (12) 
Squash/soft drink 271 (405) 257 (374) 282 (396) 202 (329) 
Squash/soft drink with sugar 196 (408) 68 (136) 167 (301) 86 (207) 
Squash/soft drink light 75 (158) 189 (356) 111 (277) 113 (268) 
Coffee 280 (254) 517 (471) 591 (508) 454 (452) 
Beer 154 (253) 19 (37) 132 (401) 37 (174) 

 

 

Bread and wholegrain products  

Among men, the intake of bread was slightly lower in this study (195 g/d) compared to intake 

in the Norkost 3 study (227 g/d) (Table 8). In this study, men (89 g/d) and women (45 g/d) 

had a lower intake of whole meal bread compared to men (102 g/d) and women (66 g/d) in the 

Norkost 3 study. Moreover, the consumption of white bread was lower among participants in 

this study compared to study participants in the Norkost 3 study.  

 

As can be seen in table 8, the intake of whole grain products was lower among participants in 

this study compared to participants in the Norkost 3 study. In this study, men (3 g/d)) and 

women (2 g/d) had a lower intake of flour, rice, pasta (dry weight) compared to men (23 g/d) 

and women (20 g/d) in the Norkost 3 study. Additionally, the intake of sweetened breakfast 

cereal was lower for men (1 g/d) and women (2 g/d) in this study compared to men (10 g/d) 

and women (6 g/d) in the Norkost 3 study.   

 

Milk, yogurt and cheese  

Table 8 shows that the participants in the present study had a higher intake of yogurt 

compared to participants in the Norkost 3 study, however the intake of semi- skimmed and 

skimmed milk was lower among study subjects compared to participants in the Norkost 3 

study.  

 

Among men and women in this study, the intake of white cheese and whey based cheese 

(Norwegian brown cheese) was equal to the intake of cheese among men and women in the 

Norkost 3 study.  

 

Meat, meat products  

The overall intake of meat and meat products was lower among men (90 g/d) and women (65 

g/d) in this study compared to intake among men (181 g/d) and women (116 g/d) in the 
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Norkost 3 study (Table 8). The intake of red meat (raw weight), white meat (raw weight), 

processed meat and sausage meat was lower for both men and women in this study compared 

to participants in the Norkost 3 study.  

 

 

Fish, fish products 

As shown in table 8, the intake of fish, both fat and lean, was lower for participants in this 

study compared to participants in the Norkost 3 study. Moreover, the intake of fish products 

was lower for men (6 g/d) and women (7 g/d) in this study compared to men (17 g/d) and 

women (10 /d) in the Norkost 3 study. 

 

 

Vegetables, fruits and berries  

Tables 8 shows that intake of vegetables, particularly fresh vegetables, was much higher 

among participants in this study compared to participants of the Norkost 3 study.  

 

The intake of fresh fruits and berries among women in this study (153 g/d) was lower 

compared to the intake among women in the Norkost 3 study (166 g/d), however the intake of 

fruits and berries among men was higher in this study (160 g/d) in comparison to intake 

among men in the Norkost 3 study (141 g/d).  

 

 

Sugar, sweets, sweet beverages and snacks  

Table 8 shows that the intake of chocolate and candy was higher among participants in this 

study compared to the participants in the Norkost 3 study. Additionally, the intake of 

squash/soft drink with sugar was higher among men (196 g/d) in this study compared to the 

intake among men in the Norkost 3 study (167 g/d). Women in both studies had a higher 

intake of light squash/soft drinks compared to men. However, only minor differences were 

seen in the intake of snacks between participants in the two studies.  

 

 

Coffee  

Among women, intake of coffee was higher in this study (517 g/d) compared to intake among 

women in the Norkost 3 study (454 g/d) (Table 8), the opposite was seen for men where lower 
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intake of coffee was observed among men in this study (280 g/d) compared to men in the 

Norkost 3 study (591 g/d).  

 

Beer 

As shown in table 8, intake of beer among men was higher in this study (154 g/d) compared 

to intake among men in the Norkost 3 study (132 g/d). However, it was lower among women 

in this study (19 g/d) compared to women in the Norkost 3 study (37 g/d).  

 
 
 

4.3.2 Food intake of the study participants in relation to the 

Norwegian dietary recommendations  
 

Table 9 shows the average intake of selected food groups among study participants compared 

to the quantitative recommendations for selected food groups by the Norwegian Directorate of 

Health (48). The results are based on data from the food frequency questionnaires (method 

A).  

 

The mean intake of vegetables among women in this study was in accordance with the 

recommended intake of 250 grams or more per day (48). For men, intake was slightly below 

the recommended level (Table 9). As shown in table 9, intake of fruits and berries was in 

accordance with the recommended level of 250 grams or more per day (48) for both men and 

women. For men, the total intake of vegetables, fruits and berries was slightly below the 

recommended level of ≥ 500 grams or more per day, but the intake among women was in line 

with the recommendations (520 g/d) (48).  

 

The intake of wholegrain was under the recommended levels for men (65 g/d) and women (50 

g/d) (Table 9). For different grain products the intake included following portions wholegrain 

from the product weight: 20 % wholegrain from whole meal bread, 40 % from semi-coarse 

bread, 100 % from oatmeal4grain and crisp bread. Content of wholegrain in other products 

was set to 0.  
 

Table 9 shows that the consumption of fish as a total and consumption of fat fish for men and 

women was not in accordance with the recommended levels. The consumption of fish as a 
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total included raw fish, fish spread, 40 % fish from fish farce and other products and 70 % 

fish from breaded fish. The consumption of fat fish included raw fat fish and fat fish spreads.   

 

The participants´ intake of red meat was in accordance with the recommended level of < 107 

g per day for men (72 g/d) and women (55 g/d) (Table 9). The intake included raw meat, 

minced meat, meat farce products, lunchmeat, liver paste and other meat products.  

 

Table 9. Intakea of selected foods among participants in this study (n= 75) compared 
qualitative recommendations by the Norwegian Directorate of Health. 

Food items 

Dietary 
recommendations 

(g/dag) 
Men (n= 15) 
Mean (SD) 

Women (n= 60) 
Mean (SD) 

Vegetables ≥ 250 221 (123) 268 (171) 
Fruit and berries, 
inclusive 100 g juice ≥ 250 252 (204) 255 (192) 
Total intake of vegetables, 
fruit and berries ≥ 500 474 (261) 523 (303) 
Wholegrain Men ≥ 90, women ≥ 70 65 (42) 50 (43) 
Fishb ≥ 54 24 (26) 23 (21) 
Fat fishc ≥ 36 17 (23) 16 (20) 
Red meat + processedd < 107 72 (36) 55 (35) 
a The results are based on the Food Frequency questionnaire. 
b Recommended to consume 300-450 g fish per week, that corresponds to 54 g raw fish per 
day.  
c Recommended to consume 200 g fat fish, inclusive fish spread per week. That corresponds to 
36 raw fish per day.  
d Recommended to consume maximum 750 g solid and processed meat of cattle, sheep/lamb, 
and pork per week (raw weight).  
 
 
 

4.3.3 Do study participants avoid consumption of particular foods? 
 

The question regarding the avoidance of particular foods was formulated like this: 

“Briefly mention if you avoid, limit or chose to use special food groups in the categories 

mentioned beneath. Also mention if there are some special ways of cooking you prefer or 

avoid”. The particular food categories that were asked about are mentioned in the methods 

section.  
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Data from the open-ended questions in the background information form (appendix 6) 

regarding foods that the participants avoided consuming, showed that 16 (21 %) of the study 

participants reported to avoid the consumption of milk/milk products, while 10 (13 %) 

reported to use lactose free/lactose reduced milk products. Only three participants reported to 

consume probiotic foods.  

 

According to the question assessing intake of alcohol, 16 (21 %) of the study participants 

reported not to drink/avoid drinking. Furthermore, 8 (11 %) of the participants reported to 

limit/avoid the intake of coffee.  

 

The results showed that 23 (31 %) of the study participants reported to avoid eating 

vegetables, fruits and berries with a high content of FODMAPs, such as onion, cauliflower, 

broccoli, peas, lentils, beans, garlic, mushroom and apple. However, some participants 12 (16 

%) reported to avoid the consumption of vegetables, fruit and berries included in the low 

FODMAP category, including paprika, carrot, cabbage, tomato, oranges, grapes, kiwi, 

strawberry, peach, plum, citrus fruit and banana.  

 

Ten participants (13 %) reported to consume/use gluten-free products. The use of oat and 

soya flour was only reported by 2 (3 %) participants.  
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4.4 Gastrointestinal symptoms and food choices 
 

4.4.1 Rates of total gastrointestinal symptoms  
 
Table 10 shows the rates of GI-symptoms reported by the study participants (method B). The 

participants were divided into three groups according to the severity of the gastrointestinal 

symptoms. The most prevalent symptoms among those reporting severe GI-symptoms were 

diarrhea and constipation (Table 10). The most prevalent symptoms among those reporting 

mild/moderate GI-symptoms were abdominal pain, pain relieved by a bowel action and 

bloating. When interpreting the results, it is important to keep in mind that the individuals can 

have several GI-symptoms.  

 
 
Table 10. GI- symptoms reported by study participants across three different groups of 
severity (n=75). 

 Severity of GI-symptoms (n) 

GI-symptomsa None (n, %) 
Mild/moderate (n, 

%) 
Severe (n, 

%) 
Diarrhea 20 (26.7) 10 (13.3) 45 (60.0) 
Constipation 30 (40.0) 13 (17.3) 32 (42.7) 
Urgent need for bowel movement 21 (28.0) 33 (44.0) 21 (28.0) 
Passing gas 15 (20.0) 42 (56.0) 18 (24.0) 
Incomplete bowel emptying 18 (24.0) 40 (53.3) 17 (22.7) 
Abdominal pain 15 (20.0) 48 (64.0) 12 (16.0) 
Bloating 17 (22.7) 46 (61.3) 12 (16.0) 
Early satiety 29 (38.7) 34 (45.3) 12 (16.0) 
Visible distension 19 (25.3) 43 (57.3) 12 (16) 
Fullness long after meal 33 (44.0) 31 (41.3) 11 (14.7) 
Pain relieved by a bowel action 18 (24.0) 47 (62.7) 10 (13.3) 

a Not normally distributed.  
% of the total number of participants.  
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Consumption of particular food groups in relation to severity of GI-

symptoms 
 

The food groups that we carried out our analysis on included high FODMAP dairy, high 

FODMAP vegetables, high FODMAP fruits and berries, high FODMAP grain products, beer 

and coffee. The high FODMAP fruits and berries category included apple, pear, 

peach/nectarine and dry fruit, while the high FODMAP vegetables category included 

cauliflower, onion, garlic, mushroom and beans. The high FODMAP grain products category 

included white bread (100% wheat flour), wheat flour and fine baking flour.  

The high FODMAP dairy products category included milk, yogurt, cream and cream 

products, ice cream and whey cheese. We chose to base our analysis on these food groups due 

to their role in triggering GI-symptoms in IBS patients.  

 

The distribution in intake of the particular food groups in the study population according to 

the severity of GI- symptoms is shown in table 11, 13, 14 and 16.  

 

 

i. Diarrhea  
As can be seen in table 11, a statistically significant difference in the intake of high FODMAP 

fruits and berries was found across the three severity groups according to diarrhea. Post-hoc 

comparisons using Mann-Whitney U tests between pairs and Bonferroni’s correction showed 

that intake of high FODMAP fruits and berries was higher among participants with 

mild/moderate ailments of diarrhea compared to participants with quite/severe ailments of 

diarrhea (Table 12). 
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Table 11. Distribution of the dietary intake among the study participants according to the 
severity of diarrhea. Values are presented as median and 25 &75th percentiles.  

Diarrhea  

Food groups, g/day No ailments 
(n=20) 

Mild/moderate 
ailments (n=10) 

Quite/severe 
ailments 
(n=45) 

P-
valuea 

  
Median 
(25-75th 

percentile) 

Median 
(25-75th 

percentile) 

Median 
(25-75th 

percentile) 
 

High FODMAP- dairy 
products  215 (27, 247) 300 (56, 497) 229 (56, 539) 0.7 

High FODMAP fruits 
and berries 29 (3,81) 96 (41, 125) 23 (9, 61) 0.04* 

High FODMAP 
vegetables 4 (1, 21) 14 (7, 38) 11 (5, 27) 0.11 

High FODMAP-grain 
products 21 (17, 45) 13 (3, 60) 25 (11, 49) 0.5 

Beer 0 (0,70) 0 (0, 13) 0 (0, 27) 0.5 
Coffee 221 (16, 566) 408 (197, 737) 600 (42, 801) 0.2 
a Tested with Kruskal- Wallis test. 

*Indicates a statistically significant difference between at least 2 of the group: Mann Whitney 

U test.  

 

Table 12. P-values from multiple comparisons of the consumption of high FODMAP fruits 
and berries between the groups of participants with no ailments, mild/moderate ailments and 
quite/severe ailments.  

Severity of ailments P valuea 

No ailments vs. mild/moderate ailments 0.04 
Mild/moderate ailments vs. quite/severe 

ailments 0.01* 
No ailments vs. quite/severe ailments 0.9 

a p-values from Man Whitney U-tests between pair of groups.   
* Bonferroni´s correction: a = 0.05 / 3 = 0.02  
 
 

i. Constipation  
 

The analysis according to constipation symptoms did not reveal any significant differences in 

the intake of the particular food groups between participants with no ailments, mild/moderate 

ailments or quite/severe ailments (Table 13).  
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Table 13. Distribution of the dietary intake among the study participants according to the 
severity of constipation. Values are presented as median and 25 & 75th percentiles.  

Constipation  

Food groups, g/day No ailments 
(n= 30) 

Mild/moderate 
ailments (n= 13) 

Quite/severe 
ailments 
(n= 32) 

P-
valuea 

  
Median 

(25 & 75th 
percentile) 

Median 
(25 & 75th 
percentile) 

Median 
(25 & 75th 
percentile) 

 

High FODMAP- dairy 
products 157 (13, 466) 259 (201, 492) 215 (120, 600) 0.6 

High FODMAP fruits 
and berries 50 (5, 111) 24 (15, 73) 24 (9, 70) 0.5 

High FODMAP 
vegetables 11,5 (6, 22) 6,7 (3, 16) 9 (1, 42) 0.5 

High FODMAP-grain 
products 17 (10, 40) 34 (20, 49) 23 (10, 55) 0.4 
Beer 0 (0, 26) 0 (0, 23) 5 (0, 42) 0.6 
Coffee 450 (134, 725) 621 (60, 1057) 358 (46, 602) 0.4 
a Tested with Kruskal- Wallis test. 

 
 

ii. Abdominal pain 
 

As table 14 shows, no significant difference was revealed in the intake of high FODMAP 

dairy products, fruits and berries, vegetables and grain products or beer between the severity 

groups of abdominal pain. However, the intake of coffee was found to be significantly 

different between the groups (p= 0.04). Post-hoc comparisons using Mann-Whitney U tests 

between pairs revealed a significantly higher (p= 0.02) intake of coffee in participants with 

quite/severe ailments compared to those with mild/moderate ailments (Table 15). 
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Table 14. Distribution of the dietary intake among the study participants according to the 
severity of abdominal pain. Values are presented as median and 25 &75th percentiles.  

a Tested with Kruskal- Wallis test.  
* Indicates a statistically significant difference between at least 2 of the groups: Man Whitney 
U test. 
Abbreviation: FODMAP, Fermentable oligo-, di-, mono-saccharides and polyols. 
 

 

Table 15. P-values from multiple comparisons of the coffee intake between participants with 
no ailments, mild/moderate ailments and quite/severe ailments of abdominal pain. 

 

a p-values from Man Whitney U-tests between pair of groups. 
*Bonferroni´s correction: a = 0.05 / 3 = 0.02  
 

 

 

iii. Bloating  
 

No significant difference in the intake of the particular food groups was found between the 

severity groups of bloating (Table 16).  

 

Abdominal pain 

Food groups, g/day No ailments 
(n=15) 

Mild/moderate 
ailments 
(n=48) 

Quite/severe 
ailments 
(n=12) 

P-
valuea 

  
Median  

(25 &75th 
percentile) 

Median  
(25 &75th 

percentile) 

Median  
(25 &75th 

percentile) 
 

High FODMAP-dairy 
products 245 (97, 434) 223 (52, 560) 179 (14, 526) 0.9 

High FODMAP fruits 
and berries 50 (5, 81) 30 (11, 93) 34 (9, 80) 0.9 

High FODMAP 
vegetables 22 (3, 34) 9 (2, 18) 9 (4, 40) 0.4 

High FODMAP grain 
products 18 (11, 67) 24 (10, 39) 26 (15, 70) 0.8 

Beer 10 (0, 47) 0 (0, 30) 0 (0, 14) 0.7 
Coffee 400 (172, 716) 279 (4, 680) 700 (400, 1150) 0.04* 

Severity of ailments P valuea 

No ailments vs. mild/moderate ailments 0,1 
Mild/moderate ailments vs. quite/severe 

ailments 0,02* 
No ailments vs. quite/severe ailments 0,2 
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Table 16. Distribution of the dietary intake among the study participants according to the 
severity of bloating. Values are presented as median and 25 & 75th percentiles.  

a Tested with Kruskal- Wallis test. 

 

 

 
4.4.2 Consumption of high vs. low FODMAP vegetables, fruits and 

berries 
 

We categorized the consumption of vegetables and fruits and berries among the study 

participants in low FODMAP and high FODMAP categories. Figure 2 shows that participants 

in the present study consumed more vegetables categorized as low FODMAP compared to 

vegetables categorized as high/moderate FODMAP. The low FODMAP category contains 

vegetables like tomato, paprika, lettuce, iceberg lettuce, green salad, cucumber, root ginger, 

brussels sprout, rutabaga, cabbage, chinese cabbage and parsley. The high FODMAP 

vegetables category include cauliflower, onion, garlic, mushroom and beans.  

 

 
 

Bloating  

Food groups, g/day No ailments 
(n=17) 

Mild/moderate 
ailments (n=46) 

Quite/severe 
ailments 
(n=12) 

P-
valuea 

  
Median  

(25 & 75th 
percentile) 

Median  
(25 & 75th 
percentile) 

Median  
(25 & 75th 
percentile) 

 

High FODMAP-dairy 
products 249 (58, 493) 213 (40, 525) 205 (14, 679) 0.9 

High FODMAP fruits 
and  berries 70 (20, 97) 22 (5, 73) 48 (14, 88) 0.2 

High FODMAP 
vegetables 9 (3, 26) 10 (2, 20) 12 (3, 50) 0.8 

High FODMAP-grain 
products 22 (14, 65) 24 (11, 45) 21 (7, 48) 0.8 
Beer 0 (0, 31) 0 (0, 30) 10 (0, 58) 0.6 
Coffee 202 (53, 600) 400 (35, 800) 600 (282, 954) 0.2 
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Figure 2. Intake of vegetables divided in high and low FODMAP vegetables (n=75). Percent (%).  

 
 

Figure 3 shows that the study participants consumed more low FODMAP fruits and berries 

than high FODMAP fruits and berries. The low FODMAP fruits and berries category 

included orange, clementine, banana, grapes, kiwi, blueberries, strawberries and raspberries 

compared to the other categories. The high FODMAP fruits and berries category included 

apple, pear, peach/nectarine and dry fruit. 

  

 
Figure 3. Intake of fruits and berries divided in high and low FODMAP fruits and berries (n=75).  
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4.5 Type of antibody deficiency and food choices 
 

Table 17 shows the distribution of dietary intake within the four different groups of antibody 

deficiencies. A Kruskal-Wallis Test revealed no significant difference in intake of the 

different food groups across the four groups of antibody deficiency. However, there was a 

trend towards higher intake of high FODMAP grain products between participants with a 

diagnose of CVID and those with Selective IgA (p=0.06) (Table 17).   

 

Table 17. Distribution of the dietary intake of the study population according to the type of 
antibody deficiency. Values are presented as median and 25 & 75th percentiles. 

Food groups Diagnose 

 

CVIDb (n= 
53) 
Median (25 & 
75th 
percentile) 

HypoGb (n= 
8) 
Median (25 & 
75th 
percentile) 

IgG subb (n= 
8) 
Median (25 & 
75th percentile) 

Selective IgA (n= 
6) 
Median (25 & 75th 
percentile) p-valuea 

High FODMAP-
dairy products  242 (57, 597) 236 (70, 375) 128 (9, 249) 219 (57, 459) 0.7 
High FODMAP 
vegetables 10 (2, 27) 8 (4, 11) 14 (1, 22) 24 (4, 86) 0.7 
High FODMAP 
fruits & berries 30 (10, 81) 61 (13, 99) 9 (0, 109) 34,4 (9, 105) 0.6 
High FODMAP- 
grain products  27 (14, 63) 22 (4, 75) 15 (2, 24) 10 (3, 31) 0.06 
Beer 0 (0, 32) 10 (0, 23) 0 (0, 95) 0 (0, 12) 0.6 

Coffee 400 (49, 800) 
550 (79, 
1055) 333 (196, 641) 201 (119, 629) 0.9 

a Tested with Kruskal- Wallis test. 
b Abbreviations: CVID, common variable immunodeficiency. HypoG, 
hypogammaglobulinemia. IgG sub, IgG subclass deficiencies.  
 

 

4.6 Health related quality of life 
 

The Health Related Quality of Life (HRQOL) of the study participants is presented in table 

18. As mentioned in the methods section, the global score was defined as the sum of all scores 

of the question (possible range: 0-128), and it was converted as a percentage of the maximum 

possible score. The percentages were categorized into quartiles in the analysis: quartile 1 (1-
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18 %), quartile 2 (18- 36 %), quartile 3 (36-54 %) and quartile 4 (54- 72 %).  Higher 

percentage indicated lower HRQOL (3).  

 

The results showed that the majority (43 %) of study participants scored high in the 

questionnaire indicating a self-reported quite low quality of life. Only 14 % of the participants 

scored low on the HRQOL questionnaire (quartile 1) indicating a high quality of life, 

additionally 10 % of the participants had rated their health related quality of life as very low.  

 

Table 18. An overview of the HRQOL of study participants. Given in number of cases. 

 Number of cases (n) %b 

Quartile 1 10 13.7 
Quartile 2 25 34.2 
Quartile 3  31 42.5 
Quartile 4 7 9.6 
Totala 73 100 

a Data on HRQOL are missing for two participants. 
b % of total number of cases who answered the HRQOL questionnaire.  

 

There were no significant differences in the intake of particular food items for the participants 

across the four quartiles of the health related quality of life (Table 19).  

 

Table 19. The intake of selected food groups among the study participants according to 
HRQOL. Values are presented as median and 25 & 75th percentiles. 

Food groups Quartile 1 
(n = 10) 

Quartile 2 
(n = 25) 

Quartile 3 
(n= 31) 

Quartile 4 
(n= 7) 

p 
valuea 

   Median (25 & 
75th percentile) 

Median (25 & 
75th percentile) 

Median (25 & 
75th percentile) 

Median (25 & 
75th percentile)  

High FODMAP- 
dairy products 434 (45, 759) 158 (16, 249) 282 (48, 700) 189 (54, 444) 0.5 

High FODMAP 
vegetables  10 (0, 22) 12 (6, 30) 9 (2, 18) 17 (3, 59) 0.7 

High FODMAP 
fruits and berries 47 (3, 98) 50 (7, 94) 29 (11, 81) 31 (9, 47) 0.9 

High FODMAP- 
grain products 30 (5, 87) 23 (11, 37) 24 (12, 60) 22 (10, 54) 0.9 

Beer 12 (0, 78) 10 (0, 70) 0 (0, 15) 0 (0, 0) 0.1 

Coffee 408 (0, 800) 400 (158, 611) 600 (42, 800) 200 (0, 1284) 0.9 
a Tested with Kruskal Wallis Test.  
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5 Discussion  
 

To our knowledge, this cross-sectional study is the first study to assess the food choices of 

patients with primary antibody deficiencies. We found that the food choices of the study 

participants were nearly equal to the food choices of the healthy adult Norwegian population 

(49), except for a higher intake of  vegetables, fruits and berries in our study. The intake of 

vegetables, fruits, berries and meat was in line with the recommendations by the Norwegian 

Directorate of Health (48). According to GI problems, results showed that intake of high 

FODMAP fruits and berries was significantly higher among participants with mild/moderate 

ailments of diarrhea, compared to the ones with severe ailments of diarrhea. Additionally, a 

significant higher intake of coffee was observed for participants with quite/severe ailments of 

abdominal pain compared to those reporting mild/moderate ailments. Some participants 

seemed to avoid consumption of high FODMAP fruits and vegetables. The use of gluten-free, 

lactose free and lactose reduced food items was reported by some participants. There was no 

significant difference in the food choices of study participants across the four quartiles of 

health related quality of life, indicating no impact of the food choices on their HRQOL. 

Similarly, there were no significant differences in the food choices of the participants across 

the different types of primary antibody deficiency.  

 

5.1 Discussion of the study sample and methodology 
 

5.1.1 Study participants  
 

A total of 159 patients were invited to participate in the study, hence a participation rate of 47 

% was obtained. Thus not so far away from what can be expected based on trends in 

participation rates seen in epidemiologic studies with a participation rate around 50 % (55). 

Around 55 % of the invited women and 30 % of the invited men consented to participate in 

this study. This is in line with a review that found females to be more likely to participate in 

epidemiological studies than males (56). This uneven distribution of gender can be explained 

by an unequal number of men and women with PAD that have chosen to be registered at the 

Centre for Rare Diagnosis at Oslo University Hospital. Studies show that women are more 

likely than men to seek health care (57). Men’s busy schedule, their macho attitude, fear of 
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diagnosis and that they are uncomfortable with certain body exams are some characteristics 

proposed in the literature for this uneven representation (58).  

Today we lack information about the distribution of different PAD diagnoses among men and 

women. However, data on the distribution of men and women diagnosed with CVID is 

available (59). An equal number of men and women are diagnosed with CVID in Norway 

(59). Thus the uneven distribution of gender in this study cannot be explained by gender 

differences in the CVID diagnosis. Due to limited number of men participating in the present 

study we did not explore gender differences in relation to GI-symptoms and HRQOL. We 

chose, however, to assess gender differences according to the dietary intake, as data from the 

Norkost 3 study was split by gender. In light of this, results according to the dietary intake 

among men should be interpreted with caution.  

 

About 30 patients with PAD were informed about the current study through a seminar on 

primary immunodeficiencies in Oslo arranged by the Center for Rare Diagnosis. A previous 

review show that participation rates in epidemiologic studies tend to be higher when the 

information about the study is given face-to-face rather than by less personal means (56). 

Thus the seminar on Primary Immunodeficiencies may have increased the participation rate in 

this study. However, we don´t have sufficient information to know whether that was the case. 

Additionally, reminders have been shown to increase participation rates (56). We experienced 

that the reminders increased the participation rate in this study. As rewarding has been 

associated with increased participation (56), rewarding the patients in this study might have 

increased the participation rate.  

 

The study sample consisted of patients with different diagnoses of PAD receiving various 

types of treatment. Moreover, the study sample belonged to different parts of the country and 

was characterized by a wide age span. All these factors increased the heterogeneity in the 

study sample, which has been shown to increase data reliability (60).   

 

Internal validity 

Internal validity is related to the degree in which the researcher draws right conclusions about 

the study population (61). The internal validity of a study presupposes that the data collected 

is relatively accurate and precise, but it can be affected by two main types of bias: selection 

bias and information bias (61).  
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During the recruitment of participants there might have been a considerable risk of selection 

bias. Participants who agreed to participate might have had better health and nutritional status 

compared to those who did not participate, which is known as the “The healthy volunteer 

effect” (62). This became clear in the reminder conversations where the majority of the 

participants reported that they did not want to participate due to their poor health status. As 

the food choices of those who did not participate is unknown, we cannot imply that results 

from those who participated is representative for all PAD patients.  

Moreover, information bias may have occurred due to underreporting of unhealthy food items 

and overreporting of healthy food items, which is a common trend in nutritional research (63). 

Incorrect reporting of dietary consumption can arise from two types of behaviors; either 

intentional or unintentional. Intentional misreporting of the intake of certain foods can be due 

to personal characteristics such as age, gender or weight (43). For example, women are more 

likely to underestimate their energy intake than men (64). As the study participants were in 

the healthy weight range, there is no reason to think that their weight might have influenced 

the results negatively.   

 

External validity 

External validity is to which degree the conclusions about what actually happened in the study 

can be applied to people and events outside the study (61). As only PAD patients registered at 

the Centre for Rare Diagnosis were invited to participate in this study, patients interested in 

health and nutrition might have been more likely to participate. Additionally, the educational 

level of the study participants was higher compared to the healthy Norwegian population. 

When thinking about generalizability of the results to other PAD patients, we should take into 

consideration that patients with PAD have diverse clinical pictures. For example, in this study 

PAD patients with poor health status refused to participate. Thus the results might not be 

generalized to all PAD patients in Norway. Moreover, as few men participated in this study it 

might limit the generalizability of the results to male patients with PAD. However, as 

background characteristics of the study participants were collected in this study, the results 

can be generalized to PAD patients with similar characteristics. Despite the challenges related 

to the generalizability of the results, this study provides relevant information about the diet 

and GI-problems of PAD patients that can be useful in future studies.  
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5.1.2 Data collection 
 

The strength of the present study lies in the use of validated questionnaires. The 

questionnaires enabled us to collect information on several variables and to identify issues to 

be addressed in future research, as the literature on patients with PAD is scarce. As assessing 

the diet and disease related outcomes can be challenging, it is important to be aware of the 

strengths and limitations that are present in the questionnaires used in the collection of 

information.  

 

FFQ  

The FFQ is subjected to the challenge of recall (43), in addition to difficulties in the 

estimation of portion sizes (44). In this study, the difference in subjective ideas of 

frequencies, might have led to an overestimation/underestimation of the food intake. Which in 

our study is reflected in the unusually high intake of alcohol and coffee among two 

participants, that influenced the mean values of these food groups. Due to disease 

complications, PAD patients may be at higher risk of modifying their diet over a one-year 

period. Thus, a limitation of using the FFQ as a dietary assessment method was that it might 

have been difficult for the participants to remember what they exactly consumed within the 

past 12 months.  

 

The dietary information obtained from the use of FFQs in this study may not necessarily 

reflect the true diet of the study participants. This has been conformed in validation studies 

were the validity of FFQs is evaluated against multiple 24HR or weighted food records (65-

67). In general, FFQs are associated with both over- and underestimating intake of various 

food items (67). FFQs are often also associated with overestimation of fruits and vegetables 

(67, 68). Thus, the high intake of fruits and vegetables in this study might be a result of this. 

A possible reason for the overestimation/underestimation may be the number of food items 

included in the food groups, leading to great diversity in the level of detail in the diverse food 

groups (from 5 items for bread to 17 items for fruit). Food groups containing more food items 

might have led to overreporting concerning that particular food group. Contrariwise, food 

group containing few food items might have led to an underestimation of food intake, which 

can explain the low intake of bread in our study compared to the Norkost 3 study. 
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As long and detailed FFQs are time consuming, it can affect the data quality as a result of the 

burden that the respondent is subjected to (43). Additionally, long FFQs can affect the 

participation rate in the study. There are different views on what can be considered as a long 

FFQ. Participants in an observational study considered a FFQ consisting of 66 food items as 

short, while a FFQs consisting of 172 food items were considered as long (69). The FFQ used 

in this study consisted of 267 food items and might therefore have been considered as long 

and as a burden for the participants. Since we used a FFQ customized for healthy adults, some 

food items used by the participants might be missing in the FFQs. Particularly, an inclusion of 

gluten free and lactose free food items in the FFQ would be of interest in the study, according 

to what was found from the open-ended questions. Furthermore, the FFQ used in this study 

mainly consisted of food items represented in a Norwegian diet, thus might be less 

representative for the diet of participants from other food cultures, which might have 

participated in our study. 

 

Questionnaire for assessment of GI-symptoms  

Talking about symptoms related to the GI-tract is a taboo subject for most people, thus it is 

important to ask questions related to GI-symptoms with caution. Rønnewig and colleagues 

(70) have described GI-symptoms to be intimate and often related to social rules about 

acceptable behavior. This was also observed in a qualitative master thesis by a fellow student 

(29) who found participants with PAD to be sensitive about this topic. Several questions had 

to be asked in different ways before the participants started telling about their GI-distress 

(29). However, it might be easier for study participants to answer a questionnaire about GI-

symptoms rather than to be open about this topic in face-to-face interviews. The use of a 

questionnaire to collect information about the GI-symptoms might therefore be a strength in 

the present study. Moreover, the strengths include its short length and the ability to measure 

the severity of GI-symptoms during the last week. However, a time lapse of 7 days may not 

be sufficient to measure GI-symptoms among participants who experience periodic GI-

symptoms. Although the questionnaire used for the assessment of GI-symptoms was 

developed for IBS patients, it might be reliable in our study because the symptoms included in 

this questionnaire are the same as the symptoms that patients with PAD are subject to (50). 

Even though it is easier for the participants to answer a GI-related questionnaire compared to 

an interview, a questionnaire might not be sufficient to capture the essence of the GI-

problems.  
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Questionnaire for the assessment of the HRQOL  

To collect data on the different aspects of HRQOL can be challenging. There were two 

possible ways to collect information about the HRQOL of PAD patients in this study: either 

by a general questionnaire like the SF-36 or by a diagnose specific questionnaire. We chose to 

use the CVID_QoL Questionnaire (3) as it is developed to specifically measure the HRQOL 

in adults with CVID. Although the study population consisted of adults with different PAD 

diagnosis, we chose to use this questionnaire as the symptoms of all PAD diagnoses are 

considered to be almost the same. The limitation of using the CVID_QoL questionnaire is that 

the HRQOL of the participants can only be compared to studies that have used the same 

questionnaire. As the questionnaire consisted of 32 items regarding the emotional, relational, 

gastrointestinal and skin related problems of CVID (3), the questionnaire was likely to capture 

various aspects of the HRQOL.  

 

Type I and type II errors 

The significant/non-significant results obtained in this study might be vulnerable to type I and 

type II errors. Type I error occurs if a researcher concludes with an association between the 

dependent and the independent variable of interest, when there is no association (false-

positive) (71). In this study we set the alpha level (α) to 0.05, meaning that we allowed a 

maximum 5 % chance of making type I error. Multiple tests, as conducted in this study, 

increases the chance of committing type I error (61). To correct for this, we adjusted the p-

value for the number of comparisons done on the same dependent variable (for example the 

comparisons of food groups between the severity groups of diarrhea), by using the 

Bonferroni’s correction. That gave us a stringent alpha level of 0.02, thus decreasing the 

likelihood of making type I error. However, this approach might increase the risk of type II 

errors (see below) unless the sample size of this study was increased to take account of the 

new alpha level (72).  

 

Type II error on the other hand occurs if a researcher concludes with no association between 

the dependent and the independent variable, when in fact, there is an association (false-

negative) (72). The probability (β, beta) of making type II error decreases with a high power 

of the study (61). A large number of participants can decrease the probability of making type 

II error. As the study sample in this study was small, one has to be attentive to the fact that the 

results might not necessarily represent the truth (false-negative results).  
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5.2 Discussion of findings 
5.2.1 Aim 1: What kind of food choices do patients with PAD make?  

 

The food choices of the study participants were in general in accordance with the dietary 

recommendations by the Norwegian Directorate of Health (48). However, a lower intake of 

fish and grain products was found among the study participants compared to the 

recommendations. This study revealed that the food choices of the study participants in 

general were in line with the food choices among the healthy Norwegian adult population 

(49), except for a higher intake of vegetables, fruits and berries seen in our study. When 

comparing our results with those of the Norkost 3 study (49), it must be pointed out that 

differences in food intake observed between studies, in general, may be due to differences in 

methods used for data collection (2 times 24HR recall vs. FFQ), the time-periods the studies 

were conducted (2010-2011 vs. 2017) and in foods items included in the food categories that 

were used to compare food intake between both studies. However, there are some similarities 

in the participant characteristics in both studies, including the same age group, the high level 

of education and nearly the same BMI. Thus, these factors might not have led to the observed 

differences between the two studies.   

 

Grain products 

The low intake of grain products, especially white bread, whole meal bread, breakfast cereal 

(sweetened) and cakes in this study can be explained by the content of gluten in grains. Use of 

a strictly gluten-free diet is required in patients with celiac disease (REF). Moreover, a 

considerable proportion of the population may be gluten intolerant.  Previous studies indicate 

that a duodenal biopsy of patients with PAD can show villous atrophy mimicking celiac 

disease, but the avoidance of gluten has only showed improvement of GI-symptoms in 

approximately 20 % of CVID patients with villous atrophy (20, 73). As mentioned earlier 13 

% of the study participants reported consumption of a gluten-free diet. The prevalence of 

celiac disease in Norway is 0.224 % (74), therefore the lower intake of grain products among 

participants in this study might suggest that the participants avoid consumption of gluten to 

reduce their GI-symptoms and to avoid the worsening of these symptoms. 

 

Dairy products 
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The low intake of milk and milk products in this study can be explained by the presence of 

lactose intolerance. Lactose is a disaccharide poorly absorbed in the intestine, caused by 

lactase deficiency, which in turn has been shown to trigger gastrointestinal symptoms 

including abdominal pain, bloating, diarrhea and flatulence in patients with IBS (75). 

Findings from this study matches well with a recent survey of consumer expenditure by the 

Norwegian Directorate of Health named “Development in the Norwegian diet 2017” (76), that 

found a reduction in the use of milk and milk products, particularly semi-skimmed and 

skimmed milk. However, it is important to point out that results from a survey of consumer 

expenditure use is not directly comparable to data from a national dietary survey. Since 

gastrointestinal problems were reported by the majority of the study participants, the low 

consumption of milk and milk products may be related to their attempt at reducing GI-

symptoms. Interestingly, only 13 % of the study participants reported the use of lactose-

free/lactose-reduced milk products, which may be due to inclusion of regular milk products in 

the FFQ rather than lactose-free alternatives. The high intake of yogurt in patients with PAD 

however, can be explained by the fact that lactose in general in yogurt is digested more 

efficiently than other dairy products, in lactase deficient people (77, 78).  

 

Intake of meat and fish 

The lower fish and meat intake in our study compared to the Norkost 3 study can be explained 

by the differences in calculation of intake of fish and meat. In the present study, data on fish 

and meat included prepared meat and fish, while the Norkost 3 study included data on raw 

fish and meat. As intake of meat and fish in the Norkost 3 study is based on raw weight, the 

food intake for these two food groups was not directly comparable between the two studies. 

Due to this difference the comparison between the intake of these food groups in our study 

and the recommendations from the Norwegian Directorate of Health is challenging.  

 

Fruit and vegetables 

The high intake of vegetables and fruits among participants in this study compared to the 

intake of participants in the Norkost 3 study, could be a result of the use of different dietary 

assessment methods in both studies. A web-based FFQ has previously been shown to 

significantly overestimate the absolute intake of the majority of the food groups, relative to 

multiple 24HR (66). The reported intakes from the web-based FFQ were especially large for 

vegetables and fish among the Norwegian adult population (66). Due to the extent of 

overestimation of vegetables found in previous studies (66, 68), the intake of fruits and 
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vegetables in this study might reflect a true overestimation, possibly caused by social 

desirability bias (66). However, as patients with PAD are afflicted by GI-symptoms, the high 

fruits and vegetables intake may be a strategy for these patients to treat the symptoms. This 

hypothesis is supported by results of a qualitative master thesis (29) by a fellow student on 

diet and GI-distress, where PID patients reported fruit and vegetables to have positive effects 

on GI distress.  

 

Sweets and sugar sweetened beverages  

Findings from a study by Brunkwall et al. (79) showed that high consumption of sugar 

sweetened beverages are associated with a less healthy diet overall. This is in contrast to 

findings of our study. Results from this study show that despite a high intake of sweets and 

sugar sweetened beverages, the participants did have an overall healthy diet with a high intake 

of vegetables, fruits and berries. Findings from a previous study by Vidarsdottir et al. (80) 

indicates a negative association between intake of soft drinks and GI-symptoms. Sweets and 

sugar sweetened beverages are among the leading sources of added sugar in the diet of the 

Norwegian population (49, 76). A low intake of sugar is recommended, as it supplies nothing 

in the essential nutrients but calories (81). Our findings imply a potential for improvement in 

the intake of sweets and sugar sweetened beverages in patients with PAD.   

 

Coffee 

The intake of coffee was found to be extremely high for two of the women in this study, 

which may have increased the average value and SD for coffee intake among women. Coffee, 

mainly caffeinated coffee, has been shown to increase colonic motor activity in healthy 

individuals (82, 83). Moreover, the stimulation of rectosigmoid motor activity after intake of 

coffee has been reported, causing a laxative effect in sensitive people (84). The role of 

caffeine in patients with IBS however, is less clear (85). Several studies have indicated coffee 

to be amongst the foods associated with negative GI-symptoms in IBS patients (83). The 

different coffee intake among men and women in our study might be explained by the fact 

that GI-symptoms related to consumption of coffee depends on individual characteristics and 

may only be relevant to individuals who are sensitive to caffeine (86). However, as few men 

were included in this study the coffee intake among men might not be representative.  

 

Alcohol intake  
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The relatively high intake of beer in men was unexpected, as the consumption of beer has 

been shown to be associated with an increase in intestinal gas and flatulence in a previous 

study (87). This association was also reported in a study of Bohn et al (87), where IBS 

patients completed a FFQ in which they specified GI-symptoms for different foods relevant to 

food intolerance. Results from this study showed that 31 % of the participants experienced 

GI-symptoms after intake of beer/wine (87). As few men participated in this study, extreme 

values of beer intake might have influenced the results. The high consumption of alcohol in 

men despite their gastrointestinal symptoms, might be explained by potential unpleasant 

emotions and psychological stress related to their disease (88). Moreover, a high intake of 

beer might be explained by social pressure (89). Additionally, the high intake of beer can be 

explained by the fact that the PAD patients who participated in this study was healthier than 

those who did not participate. 

 

The consumption of beer among women on the other hand, was lower in this study compared 

to women in the Norkost 3 study. The finding of gender differences in consumption of beer, is 

supported by previous research stating that more women are lifetime abstainers/drink less 

than do men (88). Results from open-ended questions showed that 21 % of the study 

participants reported to avoid drinking/do not drink beer. This percentage is higher than the 

portion of abstainers in the general Norwegian population (11 %) (90).,  and might imply 

alcohol abstention in some patients with PAD.  

 

5.2.2 Aim 3: Type of Primary Antibody Deficiency and difference in 

food choices  
 

No association between the type of antibody deficiency and food choices was observed in this 

study. This may be due to a comparison between groups with small sample sizes. However, 

we cannot exclude the probability of no actual difference between the groups. Despite the 

non-significant results, there was a tendency towards a higher intake of high FODMAP grain 

products in participants with CVID compared to those with selective IgA deficiency. This 

tendency might be due to more patients in the CVID group compared to the selective IgA 

deficiency group. No one has as far as we know has studied the association between food 

intake and type of antibody deficiency and more research in this area is needed to conclude 

our findings.  
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5.2.3 Aim 2: Association between GI-symptoms and food choices  
 

The majority of the study participants experienced severe GI-symptoms, but no significant 

associations were found between these symptoms and the food choices of PAD patients. The 

participants reported diarrhea as the most prevalent and severe GI-symptom. This is in 

accordance with the literature that states diarrhea as a common symptom in CVID patients 

(19). Even though the symptom is common, the prevalence ranges widely. The prevalence 

varies from 20 to 60 %, depending on the study (20, 91, 92). This may seem in contrast with 

findings from a previous study conducted by Jørgensen et. al (52), which found bloating to be 

the most prevalent symptom. Jørgensen and collaborators (52) used the same questionnaire 

(GSRS-IBS) for the assessment of GI-symptoms in Norwegian patients with CVID as in our 

study. However, the handling of the questionnaires was done differently. In our study, the 

symptoms were classified according to the severity of the symptoms, while Jørgensen et al. 

(52) considered patients for being positive for the symptom if they put a check mark on more 

than three on the Likert scale (corresponding to more than “mild ailments).  

 

There have not been conducted any studies on the relationship between GI-symptoms and food 

choices among patients with PAD as far as we know. Dietary changes as a strategy to manage 

GI-symptoms have been described for IBS patients (83), and they experience GI-symptoms 

similar to those with PAD. Consequently, we will compare our results with studies conducted 

among IBS patients.  

 

High FODMAP-vegetables, fruits and berries  

The high intake of vegetables, fruits and berries in this study, particularly belonging to the 

low FODMAP category, might imply that these foods have a positive impact on the 

participants´ GI-symptoms. In the open-ended question some participants reported to avoid 

consumption of food items high in FODMAPs such as onion, cauliflower, broccoli, peas, 

lentils, beans, garlic, mushroom, apple and bananas. This strengthens our hypothesis, and is in 

agreement with a recent meta-analysis by Varju et al. (4) among IBS patients, supporting the 

benefits of a low FODMAP diet in the management of GI-symptoms (4, 93). However, as 

only 15 % of the study participants received dietary guidance by a dietitian and 3 % from the 

doctor, it is natural to think that they have found the consumption of low FODMAP fruits and 
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vegetables beneficial through own personal experience. This is confirmed in the before 

mentioned master thesis on patients with PID (29), which showed that dietary changes were 

largely initiated without guidance from healthcare professionals. The intake of fruits and 

vegetables in that thesis was found to have positive effects on GI-distress. Moreover, results 

from that thesis showed that half of the participants experienced reduced GI-symptoms after 

changing the diet (29). Consequently, the low intake of high FODMAP fruits and berries 

among participants who reported to have quite/severe ailments from diarrhea might be 

intentional to reduce diarrhea. This is supported in a study conducted by Bohn et al. (87) 

showing that the intake of fruits containing high FODMAP in patients with IBS was 

associated with severe diarrhea. Findings from another study in subjects with IBS, showed 

that the severity of diarrhea was associated with higher intake of fruits and berries (94). 

Results from the studies mentioned above imply that the high intake of fruits and berries, 

especially those high in FODMAPs may increase diarrhea. However, when comparing our 

results to those of Bohn et al (87), it must be pointed out that the two studies have used 

different dietary assessment methods. We chose to look at the severity of GI symptoms to get 

an idea about the potential dietary adaptions the study participants make, while the 

participants in the study of Bohn (87) specified symptoms for food items or food groups 

relevant to food intolerance without focusing on the severity or type of GI-symptoms.  

 

Coffee 

Prior studies have demonstrated that the intake of caffeine in patients with IBS is associated 

with GI-symptoms in general (83), and that patients limit or avoid coffee due to the return of 

IBS symptoms as a result of the reintroduction of coffee (85). However, only few studies have 

looked at the consumption of coffee in relation to different type of GI-symptoms (95). The 

significantly higher coffee intake among participants with quite/severe ailments of abdominal 

pain compared to those with no ailments, imply that the high coffee intake might lead to severe 

ailments from abdominal pain. This finding is in contrast to results from a previous study 

showing that coffee intake of more than 3 times/day is associated with decreased abdominal 

pain in patients with functional gastrointestinal disease (95). The reason for an decrease in 

abdominal pain can be explained by the fact that coffee intake is associated with softening of 

the stool consistency in IBS patients (95, 96). Thus, it might be effective in decreasing the rate 

of abdominal pain in patients with constipation.  
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Although not significant, the consumption of coffee was found to be high in participants with 

severe ailments of diarrhea compared to participants with no ailments. The non-significant 

result is in line with a previous study showing no association between coffee intake and diarrhea 

(95). However, some studies have found that a restricted intake of coffee reduces GI-symptoms 

in patients with IBS (97, 98). This can explain the low intake of coffee among participants with 

no ailments.  

 

High FODMAP-dairy products  

The study by Bohn et al. (87) observed GI-symptoms related to the intake of dairy products in 

general for patients with IBS, without specifying the type of GI-symptoms. This is in contrast 

to the results in our study showing no significant difference between the intake of high 

FODMAP dairy products in the severity of diarrhea, constipation and abdominal pain. This is 

supported by a study of Moding et al. (95), showing no association between dairy products 

and GI-symptoms.  

 

As Kjenstadbakk Brede found that dairy products trigger GI-symptoms in patients with PID 

(29), we expected the intake of high FODMAP dairy products to be significantly lower in 

participants with severe ailments from GI-symptoms compared to those with no ailments. 

This was not the case in our study. One explanation might be that health care professionals do 

not raise diet as a topic for treatment of symptoms related to immunodeficiency (29).  

 

High FODMAP- grain products  

Previous literature suggests that there is no association between a high intake of grain 

products and abdominal pain and bloating in patients with functional gastrointestinal diseases 

(95), which is in agreement with the findings of our study. However, grain products have been 

shown to be weakly associated with diarrhea (whole meal bread) and constipation (white 

bread), depending on the type of grain products. This might be explained by the fact that a 

fiber rich diet stimulates the bowel and increases the risk of diarrhea, while foods with a low 

fiber content, like in white bread, will not stimulate the gut as much. Therefore, the tendency 

of a higher intake of high FODMAP grain products among participants with severe ailments 

from constipation was expected.  

 

Beer 
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In general, the majority of the study participants reported to not consume beer, which might 

indicate that patients with PAD experience GI-symptoms as a result of alcohol consumption.  

This is confirmed by a study by Ligaarden et al. (94) that showed the intake of alcohol in 

patients with IBS to be related to diarrhea. Although not significant, a similar finding was 

observed in this study where the intake of beer was slightly higher among participants with no 

ailments of diarrhea. Thus the low intake of alcohol in participants with severe diarrhea might 

indicate that these participants avoid the consumption of beer to improve diarrhea, or that 

participants with less diarrhea tolerated alcohol better. The thesis by Kjenstadbakk Brede (29) 

also showed that patients with PID refrain from drinking alcoholic beverages, which further 

support our results.   

 

As only 3 participants (4 %) reported to consume probiotic foods, we could not carry out 

analysis on the association between intake of probiotics and the severity of GI-symptoms. 

Additionally, there have not been conducted studies on this relationship in patients with PAD. 

Moreover, previous studies on the use of probiotics in patients with IBS have not been 

consistent (99). However, Kjenstadbakk Brede (29) found that consumption of probiotic milk 

(Biola) was associated with reduced diarrhea symptoms in PID patients. 

 

The results from this master thesis imply that the intake of certain food items is different 

between participants with various degree of GI-symptoms, but most of the results were not 

found to be significant. This can be explained by the fact that half of the study participants 

initiated dietary changes, without guidance from the doctor or the dietitian. This is supported 

by results from Kjenstadbakk Brede´s master thesis (29) where PID patients described to 

avoid trigger foods or make changes in the diet due to their GI-symptoms. Additionally, 

results from the master thesis showed that although PID patients were aware of the 

association between particular foods and GI-symptoms, not all were similarly convinced 

about the importance of diet as a treatment of GI-symptoms (29).  

 

5.2.4 Aim 4: Association between the dietary choices and HRQOL  
 

The majority of the study participants experienced low HRQOL, but no significant 

associations were found between HRQOL and the food choices of PAD patients. A study by 

Rider et al. (42) observed an association between decreased HRQOL and female gender and 

age between 40-59 years. As more women than men participated in this study and the mean 
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age of the study participants was 49 years, the low HRQOL among these participants can in 

part be explained by these factors.  

 

Previous studies have focused on different routes of administration of Ig replacement therapy 

as a reason for the low HRQOL in patients with PAD, but no studies have studied the effect 

of food intake and GI-symptoms on these patients HRQOL. However, results from the 

qualitative master thesis by a fellow student (29) showed that GI-distress affected the 

HRQOL of some PID patients, while it didn´t impact the lives of the rest of the patients.   

 

Rider et al. (42) found that early detection of disease and limiting digestive system disease can 

improve HRQOL in patients with CVID (42). This indicates that minimizing GI-symptoms by 

dietary adjustments might thus have a positive effect on the HRQOL in PAD patients. Results 

from a study by Bohn et al. (87) showing food items causing GI-symptoms to be associated 

with reduced quality of life in patients with IBS, supports this hypothesis. However, none of 

the food items found to cause GI-symptoms in the study of Bohn et al. (87) was associated with 

low HRQOL in this study. Those foods include dairy products, beer and flour. The difference 

between this study and the study by Bohn et al. (87) lies in the use of different questionnaires 

used for the assessment of HRQOL. The Irritable Bowel Syndrome Quality of Life 

Questionnaire (IBSQOL) was used in the study of Bohn et al. (87) to measure the effects of GI-

symptoms on the quality of life. However, only women were included in the study of Bohn et 

al. (61). This adds to the different findings between both studies, as females with PID more 

often experience GI-distress to affect their daily lives.  

 

It should be noted that the non-significant differences found in the intake of different food 

groups between the four quartiles of HRQOL might be due to small sample sizes of the 

groups that were compared. However, the non-significant results might be true as few study 

participants had received dietary guidance from a clinical nutritionist or doctor. However, 

given that our findings are based on limited number of participants; the results must be 

interpreted with caution. 

 

The limitation of this study includes the difficulty of establishing causal relationships between 

food intake and GI-symptoms/HRQOL (100). For example, it is difficult to know whether 

those who have severe ailments from diarrhea eat less fruits and berries with a high content of 
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FODMAPs to improve the diarrhea, or if participants with mild/moderate ailments do not 

respond to the high FODMAP content in fruits and berries.  

 

 

 



	 57	

6 Conclusions  
 
 
The main objective of this master thesis was to assess the dietary choices and GI-symptoms of 

patients with PAD, in addition to assess the influence of diet on the HRQOL among these 

patients.  

 

Based on our results we conclude that the intake of vegetables, fruits, berries and red 

meat/processed meat among PAD patients is in accordance with the dietary guidelines in 

Norway. The food choices tended to differ from the adult Norwegian population. A higher 

intake of vegetables, fruits and berries, and a lower intake of bread, wholegrain products, 

milk/milk products, meat/meat products and fish/fish products was found in this study 

compared to the healthy adult Norwegian population.  

 

The majority of the study participants experienced severe GI-symptoms and low HRQOL, but 

no significant associations were found between HRQOL and food choices.  Participants with 

mild/moderate ailments from diarrhea had a higher intake of high FODMAP fruit and berries, 

and the intake of coffee was found to be higher in participants with mild/moderate ailments 

from abdominal pain compared to those with quite/severe ailments. In general, the study 

participants made food choices that are shown to have advantageous effects on 

gastrointestinal problems, particularly the intake of low FODMAP vegetables and low 

FODMAP fruits and berries. Additionally, the use of gluten-free, lactose free and lactose 

reduced food items was reported by some participants. 

 

It is important for the healthcare service to educate PAD patients on how diet can play a role 

in relieving GI-symptoms, and offer individually based dietary guidance. As GI-symptoms 

can affect the HRQOL, an awareness of the importance of diet in the treatment of GI 

symptoms, might as well improve the HRQOL. However, given the small sample size and 

little research in this area, caution must be taken in the interpretation of the results. 

Additionally, the majority of the PAD patients who participated in this study were probably 

healthier than those who did not participate, thus the results might not represent the entire 

PAD population.  
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7 Future perspectives  
 

Given that there are no publications regarding the dietary choices of patients with PID, further 

research on this area is needed. Future research should aim at including in-depth interviews of 

PAD patients in relation to the research questions included in this study. The inclusion of in-

depth interviews will give a broader and deeper picture of the food choices and 

gastrointestinal problems of these patients. Additionally, it should be included questions 

regarding the effect of the dietary choices of PAD patients on their gastrointestinal symptoms 

and health related quality of life. As not all PAD patients living in Norway participated in this 

study, it is of interest to aim at including all PAD patients in future studies. Additionally, and 

larger study population with an equal number of men and women should be included.  
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Appendices  
Appendix 1: An announcement of the study. 

 

Ernæringsproblematikk mage-tarmplager hos voksne pasienter 
med primær immunsviktsykdom 

Pasienter med primær immunsviktsykdom kan ha ulike ernæringsmessige utfordringer.  Det kan blant 
annet påvirke livskvaliteten til disse pasientene. På bakgrunn av dette ønsker Senter for sjeldne 
diagnoser å kartlegge ernæringsmessige utfordringer samt helserelatert livskvalitet hos 
pasientgruppen. To masterstudenter i klinisk ernæring ved Universitetet i Oslo, Said Shafi Faryabi og 
Jaweria Iqbal, skal jobbe med studien.  

 
De fleste voksne pasienter som er registrert hos Senter for sjeldne diagnoser med primær 
immunsvikt vil i høst inviteres til å delta i studien ved å besvare tre korte spørreskjema: 
 

1) Spørreskjema om pasientens kosthold 
2) Spørreskjema om pasientens mage-tarm plager 
3) Spørreskjema om pasientens helserelaterte livskvalitet 

 

Alle opplysninger vil behandles konfidensielt og det blir ikke mulig å gjenkjenne 
enkeltpersoner i masteroppgavene eller i rapporter fra studien. Studien er tilrådd av Regional 
komite for medisinsk og helsefaglig forskningsetikk, REK.  
Mer kunnskap om matvarevalg og livskvalitet er viktig for at kostholdsveiledningen som gis 
til denne pasientgruppen kan optimaliseres.  
For at vi skal få et riktig bilde av ernæringsproblematikk og mage-tarmplager hos voksne 
pasienter med primær immunsvikt er det viktig at så mange som mulig deltar. Hvis du får 
tilsendt invitasjon, håper vi at du vil være med.  
Resultatene fra studien vil formidles til Norsk Immunsviktforening etter studiens slutt. 
 
Ta gjerne kontakt for mer informasjon.  
 
 
 
Ingrid Wiig, 
Rådgiver/klinisk ernæringsfysiolog 
Senter for sjeldne diagnoser 
 

  

Tel: 23 07 53 40 
iwiig@ous-hf.no 
www.sjeldnediagnoser.no 
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Appendix 2: Letter of consent.  
 

 
Forespørsel om deltakelse: 

Hvordan spiser voksne pasienter med primær immunsviktsykdom? 
Bakgrunn og hensikt 
Dette er en invitasjon til deg om å delta i en kartleggingsundersøkelse hvor vi, Senter for 
sjeldne diagnoser (SSD), ønsker å få mer kunnskap om hvordan personer med en primær 
immunsviktdiagnose spiser og om kostholdet påvirkes av eventuelle problemer i mage og 
tarm (diare, smerter, forstoppelse eller lignende).  
Målet med studien er å få mer kunnskap om diagnosen, slik at erfaringen du deler med oss 
kan bidra til å forbedre oppfølgingen av personer med primær immunsvikt. 
 
Hva innebærer studien? 
Studien innebærer å besvare vedlagte spørreskjema.  Vi ber om at du returnerer det sammen 
med samtykkeerklæringen i den vedlagte ferdigfrankerte konvolutten. 
 
Mulige fordeler og ulemper 
Studien innebærer ingen umiddelbar medisinsk fordel eller endring i behandling/veiledning 
for deg, men du kan bidra til å øke den generelle kunnskapen om diagnosen, noe som kan 
medvirke til større forståelse for symptomer og virkninger av diagnosen.  
Ulempen er den tiden det vil ta for deg å fylle ut skjemaet. 
 
Hva skjer med informasjonen du/dere deler? 
Spørreskjemaene besvares skriftlig og returneres i vedlagte ferdigfrankerte konvolutt. 
Opplysningene du gir i spørreskjemaene vil bli behandlet uten at de kan knyttes til ditt navn, 
fødselsnummer eller andre gjenkjennende opplysninger. En kodenøkkel/navneliste 
oppbevares separat fra spørreskjemaene og i låst brannsikkert skap ved Senter for sjeldne 
diagnoser. Det betyr at alle opplysninger om deg blir avidentifisert. Resultater fra studien vil 
bli presentert i masteroppgave og/eller artikler slik at identiteten til deltakerne i studien ikke 
kan gjenkjennes. Det er kun autorisert personell knyttet til prosjektet som har adgang til 
navnelisten og de besvarte spørreskjemaene. Alle personopplysninger vil bli slettet når 
prosjektet er ferdig, senest i 2020. 
 
 
Frivillig Deltakelse 
Det er frivillig å delta i studien. Du kan når som helst og uten å oppgi noen grunn trekke ditt 
samtykke til å delta i studien. Det vil ikke få konsekvenser for din videre oppfølging eller 
behandling ved SSD/OUS.  
Dersom du ønsker å delta, undertegner du samtykkeerklæringen på siste side og sender denne 
til SSD. Dersom du ønsker mer informasjon om studien, eller ønsker å trekke deg ved en 
senere anledning, kan du kontakte prosjektleder og klinisk ernæringsfysiolog Ingrid Wiig. 
 
Personvern 
Prosjektet er godkjent av personvernombudet ved Oslo universitetssykehus. Senter for 
Sjeldne Diagnoser har det overordnede ansvaret studien. Hvis du sier ja til å delta i studien, 
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har du rett til innsyn i hvilke opplysninger som er registrert om deg. Du har rett til å korrigere 
eventuelle feil i de opplysningene vi har registrert. Dersom du trekker deg fra studien kan du 
kreve å få slettet opplysninger om deg, med mindre dataene allerede er inngått i analyser eller 
er brukt i publikasjoner. 
 
Informasjon om resultatet av undersøkelsen 
Informasjon om resultater vil komme fram i en masteroppgave i klinisk ernæring og i 
vitenskapelig artikkel.  
 
Deltakelse 
Dersom du ønsker å delta i dette forskningsprosjektet, gjør du det ved å underskrive vedlagte 
samtykkeerklæring og returnere sammen med utfylte spørreskjema i vedlagte konvolutt.  
Dersom du ønsker mer informasjon om studien eller har andre spørsmål kan du kontakte 
klinisk ernæringsfysiolog Ingrid Wiig eller forskningskoordinator Kristin Feragen på tlf. 23 
07 53 40. 
 
Vennlig hilsen, 
 
Ingrid Wiig, 
Rådgiver/klinisk ernæringsfysiolog 
Senter for sjeldne diagnoser 

 
 

 
 
 

 
 
 
 
 

Samtykke til å delta i kartleggingsundersøkelse 
 

Ernæringsproblematikk hos voksne pasienter med primær 
immunsviktsykdom 

 
 
Jeg har lest den vedlagte informasjonen og er villig til å delta i undersøkelsen 
 
Navn:  
_________________________________________________________ 
(Underskrift, sted, dato) 
 
 
 
 
 
 

Senter for Sjeldne Diagnoser 
Posboks 4950 Nydalen 
0424 Oslo 
Sentralbord: 23 07 53 40 
 



Appendix 3: Food frequency questionnaire (FFQ).  
 

 
  



 
  



 
  



 
  



 
  



 
  



 
  



 
  



 

  



 
  



 
  



 
 

 
 

  



 
  



 

 
 
 
  



 
  



 
 
 

 
 
 



Appendix 4: The Gastrointestinal Symptom Rating Scale (GSRS). 
 

THE GASTROINTESTINAL SYMPTOM RATING SCALE (GSRS) 
IRRITABLE BOWEL SYNDROME (IBS)-VERSJON 

 
 
 Les dette først: 
 
 Undersøkelsen inneholder spørsmål om hvordan du har følt deg og hvordan du 
 har hatt det DE 7 SISTE DAGER. Sett kryss (X) ved det alternativet som     
      passer best på deg og din situasjon.  
 
  
 
Dato: ________________ 
 
1. Har du i løpet av de siste 7 dagene vært plaget av MAGESMERTER? 
 

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
2. Har du i løpet av de siste 7 dagene vært plaget av SMERTER ELLER UBEHAG I 
 MAGEN SOM GIR SEG NÅR DU HAR HATT AVFØRING?  
 

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
 



 
3. Har du i løpet av de siste 7 dagene vært plaget av OPPBLÅSTHET? 
 

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
4. Har du i løpet av de siste 7 dagene vært plaget av LUFTAVGANG?  
 

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
5. Har du i løpet av de siste 7 dagene vært plaget av FORSTOPPELSE (problemer                        

med å tømme tarmen)?  
 

 ¨ Inen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
6. Har du i løpet av de siste 7 dagene vært plaget av DIARÉ (hyppig avføring)?  
 



 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
7. Har du i løpet av de siste 7 dagene vært plaget av LØS AVFØRING?  
 

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
8. Har du i løpet av de siste 7 dagene vært plaget av HARD AVFØRING? 
 

 ¨ Inge plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
9. Har du i løpet av de siste 7 dagene vært plaget av TVINGENDE AVFØRINGSBEHOV  

(plutselig behov for å gå på toalettet for å tømme tarmen)?  
 

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 



 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
10. Har du i løpet av de siste 7 dagene vært plaget av en FØLELSE AV         

UFULLSTENDIG TØMMING AV TARMEN ETTER AVFØRING? 
  

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
11. Har du i løpet av de siste 7 dagene vært plaget av at du FØLER DEG METT LIKE 
 ETTER AT DU HAR BEGYNT PÅ ET MÅLTID? 
 

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
 
 
 
 
 
 
 



12. Har du i løpet av de siste 7 dagene vært plaget av at du FØLER DEG METT SELV 
LENGE ETTER AT DU ER FERDIG MED Å SPISE? 

 

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
13. Har du i løpet av de siste 7 dagene vært plaget av at MAGEN ER SYNLIG 

OPPBLÅST? 
 

 ¨ Ingen plager i det hele tatt 

 ¨ Ubetydelige plager 

 ¨ Milde plager 

 ¨ Moderate plager 

 ¨ Ganske alvorlige plager 

 ¨ Alvorlige plager 

 ¨ Meget alvorlige plager 
 
 
 
 
 
 
KONTROLLER AT ALLE SPØRSMÅLENE ER BESVART! 
 
TAKK FOR DIN MEDVIRKNING. 
 
 



Appendix 5: The HRQOL questionnaire  
 
 
Noen	mer	diagnosespesifikke	spørsmål	om	din	helse	og	livskvalitet1 
I løpet av de siste tre månedene har sykdommen gjort at: 

	 Aldri	 Sjelden	 Iblant	 Ofte	 Alltid	

1	Jeg	har	følt	meg	trist	 	 	 	 	 	

2	Jeg	har	måttet	endre	mitt	kosthold	 	 	 	 	 	

3	Jeg	har	følt	sinne	 	 	 	 	 	

4	Jeg	har	hatt	diaré	 	 	 	 	 	

5	Jeg	har	måttet	gi	opp	å	lage	langsiktige	planer	 	 	 	 	 	

6	Jeg	har	hatt	hoste	og/eller	sliming	 	 	 	 	 	

7	Jeg	har	ikke	kunnet	ta	meg	av	dem	jeg	er	glad	i	slik	jeg	skulle	
ønske	jeg	kunne	

	 	 	 	 	

8	Jeg	har	vært	redd	for	at	min	helse	skulle	forverres	 	 	 	 	 	

9	Jeg	har	hatt	ubehag	og/eller	smerte	i	leddene	mine	 	 	 	 	 	

10	Jeg	har	trengt	hjelp	til	å	ta	vare	på	meg	selv	 	 	 	 	 	

11	Jeg	har	vært	redd	jeg	ville	gå	tom	for	medikamenter	
og/eller	immunglobulinbehandling	

	 	 	 	 	

12	Jeg	har	vært	redd	for	bivirkninger	av	
immunglobulinterapien	

	 	 	 	 	

13	Jeg	har	vært	bekymret	for	min	framtid	 	 	 	 	 	

14	Jeg	har	unngått	å	forlate	hjemmet	mitt	på	grunn	av	diaré	 	 	 	 	 	

15	Jeg	har	følt	meg	mindre	uavhengig	enn	vanlig	 	 	 	 	 	

16	Jeg	har	vært	redd	for	å	smitte	andre	med	mine	infeksjoner	 	 	 	 	 	

17	Det	har	vært	tungt	for	meg	å	gjøre	mitt	vanlige	
arbeid/studier	

	 	 	 	 	

18	Jeg	har	vært	redd	for	å	dø	 	 	 	 	 	

19	Jeg	har	unngått	å	forlate	huset	på	grunn	av	min	hoste	 	 	 	 	 	

20	Jeg	har	hatt	en	tendens	til	å	isolere	meg	 	 	 	 	 	

21	Jeg	har	vært	redd	for	å	bli	syk	 	 	 	 	 	

22	Jeg	har	følt	meg	svak	 	 	 	 	 	

23	Min	seksuelle	aktivitet	har	vært	påvirket	 	 	 	 	 	

24	Immunglobulinterapien	har	vært	plagsom	 	 	 	 	 	

25	Det	har	vært	vanskelig	å	utføre	mine	vanlige	
fritidsaktiviteter	

	 	 	 	 	

26	Jeg	har	følt	meg	ubekvem	på	grunn	av	mine	hudproblemer	
(prikker,	rødhet,	utslett,	infeksjoner)	

	 	 	 	 	

27	Det	har	vært	vanskelig	å	forholde	seg	til	folk	jeg	tilbringer	
tid	med	

	 	 	 	 	

28	Jeg	har	følt	meg	som	en	syk	person	 	 	 	 	 	

29	Jeg	har	vært	flau	 	 	 	 	 	

30	Jeg	har	vært	redd	jeg	kunne	bli	smittet	av	andres	
sykdommer	

	 	 	 	 	

                                                
	



31	Jeg	har	hatt	problemer	med	å	forholde	meg	til	andre	
pasienter	med	samme	sykdom	

	 	 	 	 	

32	Jeg	har	følt	meg	trøtt	 	 	 	 	 	

 



Appendix 6: Background information form.  
 
Bakgrunnsinformasjon	Sett kryss i ruten som passer best 
 
Hva er din sivilstatus:     
¨ Enslig  ¨ Samboer/gift 
 
Er det barn under 18 år i din husholdning:   
¨ Ja   ¨ Nei  
 
Hva er din høyeste utdannelse:   
¨ Grunnskole  ¨ Videregående skole    
¨ Høyere utdanning i 1-3 år    ¨ Høyere utdanning i 4 år eller mer 
 
Hva er din arbeidssituasjon:  
¨ Utearbeidende, heltid    ¨ Utearbeidende, deltid     ¨ Student/elev 
¨ Arbeidsledig      ¨ Sykemeldt    ¨ Under arbeidsavklaring     ¨ 

Ufør   
¨ Pensjonist     ¨ Annet ………………………..  
 
I hvilket fylke bor du: ………………………..   
 
 
Litt om helse og behandling: 
Hvilken type immunsvikt har du (diagnosenavn): 
………………………………………………….. 
Når fikk du diagnosen (årstall): ………. 
  
Bruker du immunglobulinbehandling?   
¨ Ja   ¨ Nei 
	
Tar du andre medikamenter for din immunsvikt?  
¨ Ja  ¨ Nei 
Hvis ja, hva slags medisin: ……………………………………………………………….…. 
 
Har du fast oppfølging hos legespesialist (f.eks. på sykehus):   
¨ Ja  ¨ Nei 
 
Har du mottatt kostveiledning på grunn av sykdommen din:  
¨ Ja  ¨ Nei 
Hvis ja, fra hvem:   
¨ Klinisk ernæringsfysiolog    ¨ Lege    ¨ Annet helsepersonell           
¨ Kompetansesenter   ¨ Immunsviktforening           ¨ Andre  
 
Har du allergi eller intoleranse for mat: 
¨ Ja  ¨ Nei  
Tilpasser du kostholdet ditt på grunn av sykdommen (hvis ja, beskriv kort på neste side): 
¨ Ja  ¨ Nei  
  

ID-nummer: 
 



Nevn kort om du unngår, begrenser eller velger å bruke spesielle matvarer i 
gruppene nevnt under. Nevn også om det er spesielle tilberedningsmåter du velger 
eller unngår. 
 
Korn, gryn og brød (f.eks. fiber, gluten):  

 
 
 
 
 

Grønnsaker:  
 
 
 
 
 

Frukt og bær:  
 
 
 
 
 
Melk og melkeprodukter  
 
 
 
 
 
Kaffe og/eller te:  
 

 
 
 
 

Alkoholholdige drikker: 
 
 
 

 
 
Tar du kosttilskudd (skriv produktnavn):  

 
 
 
 
 

Annet:  
 
 
 



Appendix 7: Approval from Norwegian Regional Committees for medical and health 

research ethics. 

 
 

 
 
 

Region: Saksbehandler: Telefon:  Vår dato: Vår referanse:

REK sør-øst Camilla Bø Standal 22845821  12.09.2017 2017/1270
REK sør-øst D

 Deres dato: Deres referanse:

 13.06.2017
 

Vår referanse må oppgis ved alle henvendelser

Besøksadresse:
Gullhaugveien 1-3, 0484 Oslo  

Telefon: 22845511
E-post: post@helseforskning.etikkom.no
Web: http://helseforskning.etikkom.no/

 
All post og e-post som inngår i
saksbehandlingen, bes adressert til REK
sør-øst og ikke til enkelte personer

 
Kindly address all mail and e-mails to
the Regional Ethics Committee, REK
sør-øst, not to individual staff

 
Ingrid Wiig
Oslo universitetssykehus HF

2017/1270  Ernæringsproblematikk hos voksne pasienter med primær immunsvikt 

 Oslo universitetssykehus HFForskningsansvarlig:
 Ingrid WiigProsjektleder:

Vi viser til søknad om forhåndsgodkjenning av ovennevnte forskningsprosjekt. Søknaden ble behandlet av
Regional komité for medisinsk og helsefaglig forskningsetikk (REK sør-øst D) i møtet 16.08.2017. 
Vurderingen er gjort med hjemmel i helseforskningsloven (hfl.) § 10.

Prosjektleders prosjektbeskrivelse
Primære immunsviktsykdommer (PID) er en gruppe sjeldne diagnoser, ulike typer antistoffsvikt er den
vanligste undergruppen. Økt infeksjonstendens, luftveisproblematikk, gastrointestinale (GI) plager som
kronisk diare er vanlige symptomer. Ernæring er viktig for helse og forsvar mot sykdom, og kan påvirke
GI-problemer. Det er lite forskning og kunnskap om ernæring og matvarevalg hos disse pasientene.
Studiens mål er å kartlegge kosthold, samt å vurdere om kostholdet kan ha betydning for GI-problematikk
hos norske personer med antistoffsvikt. Studien gjøres ved hjelp av tilsendte spørreskjema: validisrt
kostholdsskjema fra Avd for ernæringsforskning, UiO, med spørsmål om grad av GI-problematikk, samt
eventuelt et skjema for helserelatert QoL. Det er planlagt to masterstudier på dette. En som ser spesielt på
matvrevalg og GI-problematikk. Den andre som ser spesielt på næringsinntak og eventuell bruk av
næringstilskudd.

Vurdering
Formålet med dette prosjektet er å kartlegge kosthold og næringsinntak for personer med antistoffsvikt.
Prosjektet vil videre undersøke kostholdets påvirkning på GI-problematikken hos voksne personer med
antistoffsvikt.

Prosjektet er planlagt som to mastergradsoppgaver i klinisk ernæring ved Avdeling for ernæringsforskning,
medisinsk fakultet, UIO. Det er planlagt inkludert ca. 160 voksne, med ulike typer antistoffsvikt. Disse vil få
tilsendt et validert spørreskjema med spørsmål om blant annet kosthold, type antistoffsvikt, kjønn, alder,
vekt, høyde, GI plager samt type medisinsk behandling som brukes.
Komiteen mener dette er et nyttig prosjekt, og har ingen innvendinger til at prosjektet gjennomføres som
beskrevet i søknad og protokoll.

Det fremgår imidlertid av søknad og informasjonsskriv at kodenøkkel og samtykkeskjema vil bli slettet når
prosjektet er ferdig, og senest i 2020. Vi gjør oppmerksom på prosjektets opplysninger, herunder
kodenøkkel og samtykkeskjema, av kontrollhensyn skal oppbevares i fem år etter prosjektslutt.

Prosjektet godkjennes dermed på vilkår om at informasjonsskrivet revideres i tråd med dette, og ettersendes



 

 



Appendix 8: Food intake among men and women in the present study, compared to the intake 

among participants in the Norkost 3 study. Presented in g/day, mean (SD). 

 

 The present study The Norkost 3 study 

Foods Men (n= 15) Women (n= 60) Men (n= 862) Women (n=925) 

Bread 195 (63) 141 (72) 227 (121) 144 (80) 
White bread 33 (54) 22 (33) 43 (68) 26 (41) 

Semi-course bread 69 (76) 58 (73) 70 (84) 34 (48) 
Whole meal  89 (89) 45 (59) 102 (107) 66 (67) 
Crispbread  4 (7) 15 (17) 12 (24) 18 (22) 
Wholegrain products 21 (28) 14 (19) 45 (62) 35 (41) 
Flour, rice, pasta, dry weight. 3 (3) 2 (2) 23 (30) 20 (25) 

Breakfast cereal, sweetened 1 (2) 2 (5) 10 (30) 6 (21) 

Breakfast cereal, unsweetened 14 (28) 7 (17) 9 (29) 6 (20) 

Pasta dish 3 (4) 4 (6) 4 (29) 2 (15) 

Cakes 23 (23) 15 (19) 36 (61) 34 (48) 
Yeast leavened bakery products, 
waffles. 12 (19) 9 (12) 17 (43) 15 (33) 
Cookies 3 (5) 2 (4) 3 (10) 2 (8) 
Cakes, other 8 (14) 4 (6) 16 (39) 17 (32) 

Potatoes 82 (66) 66 (40) 83 (80) 50 (57) 
Potatoes, fresh 62 (50) 50 (35) 77 (79) 47 (56) 
Pommes frites 3 (3) 3 (6) 6 (22) 3 (16) 
Mashed potato made from powder 17 (20) 12 (18) 1 (5) 1 (3) 

Vegetables  221 (123) 268 (171) 154 (106) 155 (105) 
Vegetables, fresh/frozen 190 (118) 248 (167) 121(94) 133 (97) 

vegetables, canned 29 (21) 15 (12) 31 (48) 20 (29) 

Peas/ beans, dry weight 3 (10) 4 (10) 3 (9) 2 (7) 
Fruits, berries 184 (182) 176 (133) 168 (155) 189 (143) 
Fruit, berries, fresh 160 (181) 153 (115) 141 (145) 166 (136) 

Jam, canned fruit  17 (14) 18 (25) 20 (33) 15 (24) 
Nuts, olives, seeds 7 (8) 6 (9) 6 (18) 7 (17) 
Juice, smoothie 92 (120) 99 (140) 114 (178) 100 (149) 
Meat, meat products 90 (52) 65 (41) 181 (126) 116 (78) 

Meat, red, raw weight  27 (24)  16 (17)  52 (85)  33 (57) 

Meat, white, raw weight  3 (6) 3 (5)  32 (62)  24 (43) 
Meat unclassified, raw weight  0 (0)  0 (0)  1 (22)  0 (4) 
Minced meat, raw weight  14 (20) 7 (8) 13 (35)  11 (30) 
Meat, salted/cured  6 (8)  3 (5)  16 (29)  11 (23) 



Meat, sausage  24 (23)  21 (20)  47 (65)  25 (38) 
Lunchmeat, liver paste  12 (11) 11 (9) 16 (22) 9 (14) 
Fish, fish products  40 (43)  32 (28)  79 (101)  56 (72) 
Fat fish, raw weight 3 (5)  4 (10)  15 (42)  14 (35) 
Lean fish, raw weight 2 (0)  1 (2)  20 (62)  12 (37) 
Fish, unclassified type, raw weight  3 (5)  3 (4)  6 (29)  5 (22) 
Fish products  6 (7)  7 (7)  17 (49)  10 (29) 

Fish spread  14 (22) 13 (16) 13 (29) 8 (19) 
Shellfish 13 (23) 5 (9) 5 (18) 4 (15) 
Egg  22 (21) 30 (22) 28 (42) 23 (33) 
Milk, yoghurt  267 (361) 231 (254) 384 (354) 249 (237) 
Whole milk 27 (70) 22 (80) 29 (102) 24 (71) 

Semi-skimmed milk  174 (374) 107 (157) 236 (267) 124 (162) 
Skimmed milk 13 (52) 28 (76) 60 (186) 39 (126) 
Flavored milk 3 (6) 23 (54) 21 (73) 13 (57) 
Yoghurt  40 (72) 45 (73) 23 (56) 32 (59) 
Milk, unclassified  10 (9) 6 (10) 15 (41) 13 (39) 
Cream, cream products 25 (21) 23 (34) 22 (37) 21 (32) 
Cream, sour cream 18 (19) 17 (32) 10 (20) 10 (20) 
Ice cream 5 (10) 4 (7) 9 (25) 9 (23) 
Milk/cream desserts 1 (1) 2 (4) 4 (18) 2 (12) 
Cheese 28 (18) 32 (29) 46 (44) 42 (38) 
White cheese, extra fat 2 (5) 2 (3) 4 (14) 6 (13) 

White cheese, full-fat 19 (15) 20 (22) 22 (30) 19 (23) 
White cheese, lean 3 (8) 4 (10) 4 (18) 7 (27) 
White cheese, unclassified 1 (1) 1 (1) 9 (22) 5 (12) 
Whey cheese, full fat 4 (7) 5 (11) 5(11) 5 (10) 
Whey cheese, lean 0 (0) 0 (2) 1 (9) 1 (5) 
Butter, margarine, oil  28 (18) 23 (14) 39 (28) 24 (19) 
Margarine 1 (2) 1 (2) 8 (13) 5 (7) 
Light margarine 6 (10) 6 (10) 7 (12) 3 (7) 
Butter 10 (16) 5 (8) 7 (13) 4 (8) 
Butter/margarine, unclassified 1 (2) 1 (1) 3 (5) 3 (3) 
Cooking oil 2 (2) 3 (3) 3 (5) 2 (4) 
Mayonnaise, remoulade 2 (3) 2 (4) 4 (9) 3 (6) 
Dressing 4 (6) 2 (3) 3 (8) 2 (7) 
Mayonnaise salad 3 (5) 3 (5) 4 (13) 3 (10) 
Sugar, sweets 32 (46) 25 (24) 18 (25) 18 (23) 
Sugar, honey, sweet spread 3 (5) 4 (7) 5 (10) 5 (11) 
chocolate, candy 30 (45) 21 (23) 12 (22) 13 (20) 
Coffee 280 (254) 517 (471) 591 (508) 454 (452) 
Coffee, filtered 249 (258) 320 (445) 456 (485) 351 (421) 



Coffee, boiled 4 (11) 46 (161) 40 (149) 33 (125) 
Coffee, instant 27 (103) 108 (295) 60 (191) 40 (136) 
Espresso 1 (2) 1 (6) 13 (55) 12 (41) 
Coffee, unspecified 0 (0) 42 (179) 23 (104) 18 (81) 
Tea 116 (220) 149 (251) 108 (251) 238 (355) 
Tea, regular 40 (108) 75 (197) 79 (218) 149 (284) 
Herbal tea 28 (103) 22 (66) 8 (61) 25 (113) 
Green/white tea 40 (112) 48 (132) 19 (100) 59 (18) 
Tee, unspecified 8 (27) 3 (9) 4 (34) 6 (35) 
Squash/soft drink  271 (405)  257 (374) 282 (396) 202 (329) 
Squash/soft drink with sugar 196 (408) 68 (136) 167 (301) 86 (207) 

Squash/soft drink light 75 (158) 189 (356) 111 (277) 113 (268) 
Drinking water 998 (691) 1056 (838) 972 (792) 1150 (738) 

Beer 154 (253) 19 (37) 132 (401) 37 (174) 
Snacks 7 (8) 5  (8) 5 (21) 4 (12) 

 


