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Abstract 
 

Background: Malnutrition is prevalent among elderly, and this trend is projected to continue 

due increased life expectancy and more so, malnutrition has been attributed to morbidity and 

mortality. Further, investigations reveal that malnutrition is associated with prolonged 

hospital stay, use of emergency services and long term care services. The association between 

health care utilization and malnutrition will be explored in this study. 

Method: The study material was collected from the Tromsø 6 cross-sectional study. The 

study population is comprised of 4017 elderly women (53.5%) and men (46.5 %) aged  ≥65 

years. The assessment of malnutrition was effectuated by using the body mass index (BMI) 

and the Malnutrition Universal Screening Tool (MUST). The BMI was classified in to six 

categories, while the MUST derived three MUST score categories 0, 1, and 2+. The score 1 

and 2+ indicated medium and high risk respectively.  While taking into consideration  some 

socio-economic and demographic variables, the exploration of the association between health 

care utilization (visit to GP or medical specialist last year or surgery the last three years) and 

nutritional assessment variables was accomplished using cross tabulation, analysis of variance 

(ANOVA) and logistic regression. 

Results: The respondents in the higher BMI categories were most likely to visit the GP, but 

no relationships were found between BMI and use of medical specialist or surgery during the 

last three years. Inconsistent associations were seen regarding risk of malnutrition and GP 

consultations, but there were indications that increased risk of malnutrition was associated 

with higher odds of surgery during the last three years and visit to the medical specialist last 

year. 

Discussion: The results suggest that BMI and MUST score is related to selected indicators of 

health care utilization, but in different directions. The cross-sectional design of the study 

limits the possibility for conclusions regarding causality. The results may also suggest that 
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elderly subjects at high risk for malnutrition do not get sufficient attention in the primary 

health care. 

Search words:  elderly, malnutrition, health care utilization, BMI, MUST 
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Introduction 
 

The number of elderly citizens are said to be on the rise and this is being considered a global 

issue, which is projected to continue as a result of an increase in life expectancy [1, 2]. The 

predictors of this trend include declining fertility rates, reduced infant and child mortality 

rates which are also indications of the number of surviving children.  More so, there are 

reports of people living longer due to medical advances, health care, sanitation, nutrition, 

education and the economic well-being [3].   

After 2015, the number of individuals aged sixty and above will increase greatly in over half 

of the world`s countries.  Thereof, countries will experience the most important change in 

population structure [1]. 

 Moreover, as a result of the demographic change,  the wellbeing and health of the elderly 

population is receiving greater attention [2].  This includes health issues such as nutritional 

status which tends to decline due physiological, psychological, economic and social factors 

[4, 5].  Further, studies have shown that malnutrition results in the elevation of mortality rates 

[6, 7], vulnerability to infections, life quality impairment [7, 8], and it is also associated to 

mental health reduction [7, 9], as well as a variety of chronic health conditions [10]. Similarly, 

the negative health outcomes resulting from malnutrition have been associated with the 

increased use of health resources [5]. This is, however, an undesired outcome for our society 

which currently, strives to reduce health care costs through the implementation of health 

reforms, research promotion and health awareness programs. 
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1.1. Health care utilization among the elderly 

 

It is well-established that  the prevalence of diseases such as depression, cancer,  and  heart 

diseases increase with age and elderly people often  have co-existent medical conditions [7]. 

Thus health care utilization increases with age especially among women [11, 12]. Further, 

health care utilization varies among the elderly.  Those above 80 years seem to consult the GP 

and the emergency unit more frequently as opposed to their younger counterparts between the 

ages 65 and 69 years. However, the frequency of  GP visits have a tendency to decrease after 

about 85 years, which can be related to institutionalization, the use of informal care, well- 

established routines or losing long-lasting contact with GP [12]. 

1.2. Malnutrition in the community 

 

Malnutrition can be defined as a state of deficiency, imbalance or excess of proteins, energy 

and other nutrients which cause adverse health and psychosocial outcomes [13, 14].  For 

example, it has been shown that  undernutrition assessed by the MAG tool (which combines 

information about body mass index and unintentional weightloss ) was  associated  with low 

serum levels of vitamin A,D,E, C and Zink [15].  

However, while overnutrition poses a serious health threat in the younger population, 

undernutrition, the main focus in this study, on the other hand, is associated with morbidity 

and mortality in the elderly population [14]. The prevalence of undernutrition is high in 

institutionalized patients [16-19], as well as in the community where it most probably 

originates.  Malnutrition has been observed among patients admitted to hospital likewise 

those admitted to care homes from their own homes [5, 20, 21], more so, a majority of these 

patients were at high risk [20]. The demographic structure changes, so would the prevalence 
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of malnutrition rise because of age association with frailty and frail adults are susceptible to 

undernutrition. 

1.3. Risk factors associated with malnutrition in the elderly 

 

 Several known factors, or a combination of them, increase an individual`s vulnerability to 

malnutrition. Among these factors are; older age, depression [7, 22], poor cognitive function 

[22], chewing and biting difficulties [5, 22], dementia, co-morbidities, multiple medications 

(19-20), poor appetite, vision problems and stress [22] . These health issues are more rampant 

in the elderly thus the increased prevalence of malnutrition [7].  Furthermore, elderly living in 

care homes, hospitalized,  disabled, socially isolated, as well as those with low income are 

particularly prone to malnutrition [13, 19].   

1.4. Use of health care and malnutrition 

 

Besides its physical and psychosocial effects on patients, malnutrition exerts a significant 

burden on health and social resources. For instance, the frequency of GP visits among those 

diagnosed with malnutrition was twice that of the non-malnourished. More so, they had three 

times more hospital admissions and  a considerable longer of stay in hospital [13]. Further, a 

retrospective cohort study examining health care usage and mortality in underweight older 

adults revealed that  the mortality and  number of visits to the emergency unit was higher in 

the underweight sample as compared to the normal and obese subjects [23]. In addition,  

utilization of long term residential care or nursing services rise considerably due to 

malnutrition [24].  As regards the obese population, evidence reveals higher chances of 

hospitalization and mortality as compared to those with normal weight primarily due  to 

higher risk of chronic disorders such as metabolic syndrome, diabetes, stroke and cancer [25].  
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1.5. Measures of malnutrition 

  

Body Mass Index (BMI) 

 

Nutritional status assessment in the elderly can be based on biochemical measurement, 

anthropometric measurements and clinical assessment although their reliability in the 

assessment of malnutrition is controversial due to accuracy related issues. However, body 

mass index (weight [kg]/ height [m
2
] ) [14] is frequently used since it is an easy and less time- 

consuming method of measuring nutritional status.  More so, BMI predicts disease risk in 

those assessed as underweight or overweight. The World Health Organization  (WHO) 

categorizes underweight as BMI < 18.5, normal 18.5-24.9, overweight as 25-29.9 and obese 

30-39.9 and extreme obesity > 40 [26]. 

 On the other hand,  the use of BMI in the elderly population could be a source of error since 

the body composition is inappropriately measured due to the fact that relative fat mass 

increases with age, that is a younger person with a given BMI will have less adipose tissues 

compared to an elderly individual with the same BMI value [10]. However, although WHO 

has set a BMI cut-off point for low BMI at 18.5 kg/ m
2
 for all adults, the necessary cut off 

points for different ages was also considered, but there isn`t any consensus on that yet. Most 

screening tools use BMI cutoff values 18.5-20 kg/m
2 

in order to differentiate underweight 

adults from the non-underweight adults. Since these cut-off points will influence the 

prevalence of malnutrition, establishing cut-off points which take into account vital factors 

such as presence or absence of disease, ethnicity and gender will be optimal.  It has 

nonetheless been a challenging task to establish these cut-off points [26].  
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The Malnutrition Universal Screening Tool (MUST) 

  

MUST is one of many tools utilized in the screening for malnutrition. The MUST tool was 

developed by the British Association for Parenteral Nutrition ( BAPEN) in 2003, and  

designed to screen patients for the risk of malnutrition in all care settings. The tool execution 

was intended to be easy in order to detect those at risk of malnutrition and the malnourished 

[20]. It comprises three items body mass index (BMI), weight loss effect and acute disease 

effect (Figure 1). When used among hospitalized subjects, MUST  predicts length of hospital 

stay and mortality in elderly wards  while in the community, it predicts rates of hospital 

admission and GP visits [27].  
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Figure 1 The Malnutrition Universal Screening Tool (MUST)     

 

                 

    Step 1                Step 2                     Step 3 

 BMI Score       Weight loss score               Acute disease effect score  

  

 

 

   

                   Step 4 

 Overall risk of malnutrition 

 

 

 
(Malnutrition Universal Screening Tool is reproduced with the kind permission of BAPEN, see    

www.bapen.org.uk) 

 

 

 

 

 

 

 

Unplanned weight loss 
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%  Score 
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5-10  = 1 

>10  = 2 

 

If patient acutely ill 
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is likely to be no 

nutritional intake for 

>5 days 

 Score 2 

BMI (kg/m
2
) score 

 

>20(>30 obese) = 0 

18.5-20              = 1  

<18.5                 = 2  

    

Score= 0  Score =1  Score≥2 

Low Risk  Medium Risk  High risk 

 

http://www.bapen.org.uk/
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2. Objectives of the study 

 

Health care utilization studies have focused on the association between underweight or BMI 

and health care utilization  in the elderly [23, 25, 28, 29], but to the best of  our knowledge, no 

other study has actually explored  health care utilization in community dwelling elderly using 

both BMI and risk of malnutrition in a community setting . 

The aim of my thesis is to investigate the association between the level/pattern of health 

service utilization and the risk of malnutrition in community dwelling elderly ≥ 65 years. 

 I will also investigate if there are any gender differences in health care consumption among 

elderly citizens with nutritional issues.  

2.1. Research Question 

 

In gender specific analyses, how does the frequency of  GP and medical specialist visits in the 

previous year as well as surgery in the three previous year correlate with risk of malnutrition 

assessed with the MUST tool and BMI values?   

Could the possible relationships between risk of malnutrition and health care utilization be 

explained by marital status, support from friends, participation in social activities and 

educational level?       
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    Figure 2  Flow chart of the study population 
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Missing weight loss 

information 
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3. Method 

 

3.1. Study population 

 

The data was collected from the Tromsø 6 cross-sectional survey.  Tromsø is a city in the 

North of Norway with about sixty-five thousand inhabitants, predominately ethnic 

Norwegians. Invited to the Tromsø 6 study in October 2007 were all residents of the Tromsø 

municipality aged 40-42 years, and 60-87 years alongside a 10% random sample as of 

inhabitants between 30-39 years and 40 % random sample aged 43-59 years. In addition, 

participants of the second visit of the Tromsø 4 carried out about twelve years earlier were 

also invited [30].   

 

A total of 6,098 women and men aged between 65-87 years received invitations, 4,017 

subjects (66%) participated in the survey. Among these were 1867 men and 2150 women, 

which make up the study population (Figure 2). Kvamme et al. have shown that the 

attendance rate (the proportion of the invited population who attended the screening) was 

78%, 68%, 40% in women aged 65-69, 70-79, and 80-87, respectively. The corresponding 

figures in men were 78%, 70 %, 40%, respectively [31]. 

 

All invited subjects received an information brochure, and a four paged questionnaire together 

with the invitation. The questionnaire comprised among others of questions about general 

health, medications, health service usage, socioeconomic situation, physical activity, leisure 

time activities and other life style habits. The subjects were asked to bring along the self-

administered questionnaires on the day of the physical examination. Any uncertainties 

regarding the questions were presented to the staff at the examination center for clarification.   
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At the research center, all respondents underwent physical examinations which entailed 

anthropometric measurements such as body weight and height. A second questionnaire was 

handed out to the attendees at the research center on the day of the physical examination. The 

data included in the present analyses was collected from the physical examinations and the 

two self- administered questionnaires. The relevant pages of the questionnaire are included in 

the Appendix.  

3.2. Variables 

 

3.2.1. Independent variables 

 Body mass index (BMI) 

Participants wore light clothing and no shoes during the measurement session. The height was 

measured in cm and body weight in kg to the nearest decimal using a Jenix DS-102 

stadiometer (Dong Sahn Jenix Co., Ltd. Seoul, Korea). 

 In order to obtain the BMI value, the weight was divided by the square of height (kg/ m
2
). 

Then, BMI was classified in to six categories (≤19 kg/ m
2
, 20-22.4 kg/ m

2
, 22.5-24.9 kg/ m

2
, 

25-27.49 kg/ m
2
, 27.5-29.9 kg/ m

2
 and ≥ 30 kg/ m

2
).  BMI for 13 subjects were missing, so 

these were excluded from all analyses (Table 1). 

 MUST score 

Malnutrition Universal Screening tool (MUST) was used in the identification of subjects at 

risk of malnutrition [32].  MUST score was a sum of the BMI score and the weight-loss score. 

The acute disease effect score was, however, not included since these participants lived at 

home and their health state was such that, they were capable of completing the questionnaires 

and attend the physical examination session.  
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  In accordance with the algorithm for MUST score (Figure 1 ), the BMI (kg/m
2
) was 

categorized into three groups; BMI ≤18.5 kg/ m
2
 scored 2, BMI 18.5-20 kg/ m

2
 scored 1 and 

lastly BMI kg/ m
2
  >20 scored 0  

The percentage of unplanned weight-loss was calculated by dividing the involuntary weight-

loss (kg) during the last six months by the present weight (kg) plus involuntary weight loss 

and later multiplied the result by 100.  

 Weight-loss < 5 % scored 0, weight-loss between 5-10 % scored 1, lastly weight-loss > 10% 

scored 2.  As earlier mentioned, MUST score was derived through the addition of the BMI 

score and the percentage unplanned weight-loss score. 

The MUST score for 479 respondents could not be calculated because information about body 

mass index or weight loss was lacking for these respondents. 

 Age was categorized into four groups; 65-69 years, 70-74 years, 75-79 years, and 80+.  

 Marital status denoted as “ living with a spouse or partner” was coded as 1 while being 

single was coded as 0. 

 Education was categorized into four levels: primary/secondary school including 

modern secondary was coded as 1, technical /vocational school and 1-2 years of senior 

high school was coded as 2. High school diploma coded as 3, college/ university 

education less than 4 years as 4, and high school education 4 years or more coded as 5.  

 Support of friends:  the question was if the respondent had any friends who could give 

help or support when needed. They were required to answer yes or no. These answers 

were recoded to 1 and 0 respectively. 

 Association participation indicated how often respondents participated in organized 

gatherings such as sports, clubs, and political meetings, and religious or other 

associations. The responses never or few times a year were coded 1, one to three times 
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a month was coded 2, approximately once a week was coded 3 and more than once a 

week was coded 4. 

3.2.2. Dependent variables 

 Visit to general practitioner (GP) last year is a dichotomous variable whereby 1 

indicates one or more visits, while 0 means participant has not visited the GP during 

the last year. Subjects with missing information (58 subjects) were excluded from the 

analyses (Table 1). 

 Frequency of visits to the GP, a continuous variable, was used to derive the mean 

number of visits to the GP in the last 12 months. Subjects with missing information 

(538 subjects) were excluded from the analyses.  

 Visit to the medical specialist in the last 12 months includes medical examination and 

treatment carried out by somatic specialist (excluding psychiatrist and psychologist).  

This variable was dichotomized whereby 1 indicates one or more visits to the health 

care specialist while 0 related to no visit. Subjects with missing information (642 

subjects) were excluded from the analyses (Table 1). 

 Surgery within the last three years whereby 1 indicates yes and 0 implies the 

respondent has not undergone surgery in the mentioned period. Subjects with missing 

information (14 subjects) were excluded from the analyses (Table 1). 

3.2.3. Data analysis   

 

The statistical analyses in this study were performed using the SPSS for windows version 19 

(SPSS Inc, Chicago, IL, USA). 

All analyses are stratified by gender.  Descriptive analyses were used to describe sample 

characteristics, some of the results are presented in average and standard deviation while 

cross-tabulation was used to derive proportions across BMI and MUST score categories based 



 

13 

 

on health care utilization variables. Some continuous variables such as age and BMI were, in 

addition, grouped into categories while health care utilization variables were dichotomized 

with 1and 0 as possible answers (as detailed above). The analysis of variance (ANOVA) was 

used in the derivation of the mean and confidence intervals for visits to GP across BMI 

categories and MUST scores.  Logistic regression was used to analyze relationships between 

MUST/BMI and health care utilization and adjustment for confounding factors. The p-value 

for linear relationships was found by including the BMI or MUST categories as a linear term 

in the regression model. Odds ratio estimates are reported at 95% confidence interval (CI). 

Furthermore, in the logistic regression analysis, the BMI category 22.5-24.9 kg/m
2 

and 
 

MUST score 0, respectively, were used as reference categories.  All p-values in the tables 

indicate p-values for a linear relationship and are two-sided. The relationship was considered 

statistically significant if p < 0.05. 

3.3. Ethical considerations 

 

The regional board of research ethics approved the Tromsø 6 survey, and each participant 

gave written informed consent prior to their inclusion in the study. 
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4. Results 
 

4.1. Study population 

 

The study was carried out among community dwelling elderly individuals; 53.5% of them 

were women while 46.5% were men (Table 2). Table 2 outlines some unadjusted 

characteristics of the participants. The mean age (SD) of the female population was 72.5 (5.8) 

years while that of the male population is 71.6 (5.4) years.  More men than women were 

living with a spouse/ partner.  Similarly, a higher proportion of men than women had 

education at least at high school diploma level. The mean BMI was 27 kg/m
2 

in both women 

and men.   

Table 2 shows that according to the MUST score, 3.4% of women and 2.1 % of men were at 

high risk of malnutrition while 90.8% of women and 94.3% of men were at low risk of 

malnutrition. The total percentage at risk in women was 9.2 % (95 % CI: 7.9, 10.5) and in 

men 5.7 % (95 % CI: 4.6, 6.8). 

 Table 3 confirms the higher mean age in women than in men as displayed in table 2 and 

further reveals that there was no relationship between BMI and age in women, whereas old 

men had lower prevalence of obesity than relatively younger men. For both women and men, 

however, the risk of malnutrition as assessed by the MUST score was highest in older subjects 

(Table 4).    

4.2. Associations between MUST score, demographic variables and health care 

utilization variables 

Tables 5 and 6  display the unadjusted relationships in women and men, respectively, between 

MUST score categories and some variables related to health care consumption 
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(spouse/partner, social support, activity and education) as well as health care consumption its 

self (visit to GP, medical specialist and surgery).   

Living alone was associated with high MUST score in women, but not in men. In both men 

and women, there were no statistical significant associations between MUST score and 

support of friends or education. In men (Table 6), but not in women (Table 5), there were 

indications of higher MUST score in subjects who scarcely participated in social activities 

(Table 6).  

In men, a larger proportion in the high risk category had visited the GP ≥ 1 time in the last 

year (Table 6). In women, no association was found (Table 5).  While subjects with high 

MUST scores were most likely to visit the medical specialist (Table 5 and 6), a relationship 

with “having undergone surgery” during the last three years was only found in women (Table 

5).  

4.3. Associations between body mass index, demographic variables and health 

care utilization variables  

Tables 7 and 8 display the relationships in women and men respectively, between body mass 

index and health care consumption related variables (spouse/partner, social support, activity 

and education) and heath care consumption variables (visit to GP and medical specialist and 

surgery).  

In both genders, there was no significant relationship between living alone, having support of 

friends or participation in social activities and the BMI. In women, education was associated 

with high BMI (Table 7). As regards health care consumption, GP consultation was positively 

associated with BMI in women and men. We note, however, a relatively high proportion of 

men with low BMI who had visited the GP last year (Table 8). In women (Table 7), there was 

no statistically significant association between mean numbers of GP visits and BMI, 
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conversely table 8 reveals that in men, the mean number of GP consultation was linearly 

related to BMI. There was, however, no significant relationship in men or women between 

BMI and visits to the medical specialist or surgery in the last three years (Table 7 and 8).   

4.4. Adjusted analyses of relationships between MUST score and BMI and health 

care utilization 

4.4.1. MUST score and health care utilization variables 

 

Tables 9-12 outline the adjusted results of the analyses of the association between MUST 

score and health care consumption variables (visit to GP, medical specialist and surgery). 

Firstly, the analyses were adjusted for age and later for other possible confounding factors 

(marital status, age, education, participation in leisure activities and social support).  

In both women and men (Table 9 and 10), there was no significant association between visits 

to GP and MUST score.  A positive relationship was, however, suggested with regard to the 

number of consultation in women and one or more consultations in men. The 95 % 

confidence intervals were wide, however. There was no indication of a significant interaction 

by gender.  

The odds of medical specialist consultation were in women higher in the high risk categories, 

while the relationship was of borderline statistical significance in men (Table 11). No 

significant interaction by gender was found, and a significant positive association was found 

between MUST score and at least one medical special consultation last year when data from 

both genders were merged (p= 0.003).  

 In women, but not in men, high MUST score was associated with increased odds of surgery 

(Table 12). As for the former variable, no significant interaction by gender was found  
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(p= 0.3) and a significant positive association was noted between MUST score and surgery 

the last three years (p=0.03) when data from both genders were merged. 

4.4.2. Body mass index (BMI) and health care utilization variables 

 

Tables 13-16 show the association between body mass index (BMI) and health care 

consumption variables (visit to GP, medical specialist and surgery).  Analyses were adjusted 

for age and further adjustments were made for possible confounding factors (marital status, 

age, education, participation in leisure activities and social support).  

In women (Table 13) and men (Table 14), GP visit last year was associated with BMI, those 

in the highest BMI categories were more likely to consult the GP. The mean number of GP 

consultation in both genders was higher in the higher BMI categories.  

There was no significant association between BMI and visits to the medical specialist or 

having been subject to surgery (Table 15 and 16).  

4.4.3. Gender differences 

 

As discussed above, there were few indications that the association between either BMI or 

MUST score and health care utilization differed substantially between women and men. 
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5. Discussion 

 

Kvamme et al have previously discussed the relationships between risk of malnutrition as 

well as current body mass index (BMI) and health related quality of life (HRQoL) and mental 

health in elderly men and women from the general population [31]. The present analyses, 

however, focuses on the relationships between BMI and MUST score and health care 

consumption. 

5.1. Summary of findings 

 

 In this population-based cross-sectional study of the elderly population, the mean age in 

women was higher than in men, but the mean BMI was the same in both genders. Unadjusted 

results revealed that more women than men were at risk of malnutrition. More women than 

men were living alone. Single respondents were more likely to belong to the high risk 

category.  In men, participation in social activities was associated with low risk of 

malnutrition.  

There were (particularly when data for men and women were merged) indications of more 

frequent use of health care in subjects with high risk of malnutrition. The main picture 

regarding BMI was a positive relationship between BMI and visits to the GP, but not with the 

use of medical specialist or with surgery during the last three years. 
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5.2. Study findings in relation to other studies 

 

5.2.1. Age and malnutrition 

 

Ageing is associated with changes in the physiological and socio economic sphere [33]. 

However, the main physiological change in older adults is the loss of muscle mass. This is as 

a result of the normal aging process. Furthermore, it is currently unclear at what age these 

physiological changes commence and to what extend the changes occur in the individual [34].  

These alterations, however,  impair daily functioning and thus nutritional status [33]. Since 

the elderly are not a homogenous group [35], many studies stratify age into groups such as 

65-69, 70-74, 75-79 years and 80+ .  In this study, categorization of age disclosed that in 

women and men, the risk of malnutrition as assessed by MUST score was highest in older 

subjects. More so, the average age in women was higher than in men, similar to findings in a 

study performed by Timpini et al. whereby a higher proportion of female subjects participated 

in the study and more women than men were at risk of malnutrition. More so, risk of 

malnutrition was more frequent in the older subjects aged 75+ [36].  

5.2.2. Impact of socio-economic factors on malnutrition  

 

Social network is known to have impact on health outcomes. Equally, social engagement is 

associated to slower loss of cognitive function [2], good health and wellbeing [35]. However,  

some elderly citizens engage in informal workforce such as volunteerism or provision of help 

to their families after retirement [2]. In this study, support of friends and participation in 

social activities have been included  as a possible confounder as the factors may  impact  both 

risk of malnutrition and utilization of health care services. In men, participation in social 

activities was associated with low risk of malnutrition.  In a previous study, malnutrition was 

higher in those who never participated in physical and leisure activities [36] and another study 

revealed that having contact with neighbors was inversely related to malnutrition prevalence 
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[35]. In this study, we found no significant association between nutritional status and having 

support of friends. 

It is well established that marital status may have an impact on the nutritional intake and 

hence health care utilization. Literature depicts that loneliness and bereavement may cause 

psychological ill health and consequently low nutritional intake [22, 23, 37]. In our study, 

malnutrition was frequent in single subjects likewise in the study by Timpini et al.  [36]. In 

earlier investigations [38], men were seemly more vulnerable than women to the impact of 

eating alone, however, in our study, women were more prone to malnutrition.  More so, our 

study likewise other studies carried out among community dwelling older adults revealed that 

men were more likely to be married [35, 39]. Thus, more women than men lived alone and 

women were at risk of malnutrition [22, 36, 37, 39]. 

 In our study, education incorporates primary school to higher education level. In previous 

studies, chances of employment and sustainable livelihood have been attributed to education 

[37]. Further, knowledge improves an individual`s ability to understand the association 

between nutrition and health and therefore an additional advantage as regards to adherence to 

healthy life styles [35]. We found no association between education and risk of malnutrition. 

In other studies, there were indications of an association between education and malnutrition 

[35, 37]. More so, malnutrition was higher among participants with low education and 

income. Further, resource issues also affect the individuals autonomy; having an impact the 

individual`s financial ability to purchase food [37], thus old age issues can be traced back to 

early life experiences [2].  

5.2.3. Malnutrition and health care utilization 

 

In Norway, emphasis has been laid on social inequalities in health as well as utilization of 

health services. Further, one of the aims for the health service is to better services for the 
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vulnerable groups [40], more so, the Norwegian health care system based on universal 

coverage and the primary health care administered  by the municipality [41] are both factors 

which contribute to the elimination of disparities in  utilization of health care services. 

Nonetheless, literature highlights that the relative health differences between socio-economic 

groups in Norway are the highest in Europe [41]. This impression is supported by the 

Norwegian health directorate which points out that, old people with poor health and other less 

privileged in the society are not always able to make their needs and rights known. So, this 

can hinder these people from using the health service as opposed to the rest of the population 

[40]. Nevertheless, as the aging population and the proportion of chronically ill individuals is 

expected to rise [42], there are according WHO, expectations to the performance of  the 

primary health care [43]. In practice , prevention of  disease, improved monitoring, care and 

treatment of patients should be the priority of the primary health care [42] . That makes the 

use of GP services a relevant variable in our study.  

Our findings with regard to MUST score and visits to the GP were inconsistent, but, there was 

a general positive association between BMI and the frequency of GP consultation. The high 

odds of GP consultation in the obese group could be attributed to the prevalence of chronic 

diseases which need regular medical attention. Nevertheless, since over 90% of the study 

population had one or more visits to the GP, the variation in GP visits was not quite distinct.  

Referrals to the medical specialist are the GP`s responsibility. So, in this study the visits to the 

medical specialist have been included. In the context of this study it comprises of hospital 

somatic specialist outpatient services. In Norway, referrals may be made to either the public 

outpatient specialist or the private owned outpatient specialist, and specialist care is offered 

within the hospital setting [42] and adults co-pay a small fee for consultation [44] .   
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Results in this study indicate that those at risk of malnutrition were more likely than subjects 

with low MUST score to visit the medical specialist. These findings are consist with earlier 

investigations which revealed  that women who lost weight had higher odds of hospital 

specialists visits and hospitalization as compared to those who did not lose weight [45]. This 

is an indication that the MUST tool comprising of a weight-loss component was appropriate 

in depicting those most likely to consult the medical specialist. 

Earlier investigations indicated that low nutritional status adversely affects functional ability 

and therefore increases susceptibility to falls, fractures [34], emergency room visits [23], 

hospitalization [23, 46] and surgery. In this study, particularly women at risk of malnutrition 

were likely to have undergone surgery. Nonetheless, these findings could be explained by 

reverse causality; the surgery or the medical condition that led to the surgery (e.g. a hip 

fracture) resulted in weight loss and high MUST score noted in our study. 

5.3. Strengths and limitations of the study 

 

 This is one of the largest studies examining health care utilization among elderly at risk of 

malnutrition. The response rate (66%) can be considered representative of the population (see 

below, however). Moreover, the physical examination gave a unique opportunity to carry out 

anthropometric measurement correctly, and respondents could get assistance in filling the 

questionnaires. Also, the assessment of nutritional status using the BMI and the reputable 

MUST contribute to the improvement of the study quality.  The study was able to determine 

the prevalence of risk of malnutrition; 9.2 % of women and 5.7 % of men were at risk of 

malnutrition. 

Bias: The study data was predominantly self-reported, so there are possibilities that 

participants have either over-reported or under-reported information regarding health care 

utilization, education or social activities and this could lead to information bias. Also the data 
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was collected at one point in time, thus unsuitable to determine causation. More so, the 

differences in the responders and the non-responders [47] is an issue; a greater proportion of 

respondents were those under 80 years, and probably those ≥ 80 years who did not meet for 

the examination were more fragile and most likely to be at risk of malnutrition. For instance, 

if old men with low BMI and many visits to the GP did not attend the examination, then we 

are faced with a bias as those with high risk of malnutrition and high odds of GP consultation 

are missing from the analyses.   

Further,  the weakness of the MUST in this study is the weight loss component, because  the 

elderly person must recall the weight loss and, elderly are scarcely weighed under health care 

[48].  Moreover, the use of health care service was self-reported leading to possibilities of 

recall bias. Some health care utilization variables (e.g. visit to a psychiatrist/psychologist) 

were also excluded from the study due to few responses. 

Confounding: Several possible confounding factors were not included in the analyses among 

them are chronic conditions, mobility and smoking. Because the reasons for seeking medical 

care were not assessed in this study, chronic diseases could as well be attributed with these 

consultations. So these factors should be considered in the interpretation of the results 

[45].We chose not to include information about diseases and risk factors for diseases in our 

analyses. There are several reasons for this, amongst which; we have information about only a 

few of the relevant diseases. The major reason was, however, that our focus was not on 

etiology (why there might be relationships between risk of malnutrition and health care 

consumption), but rather to describe the relationships, if present. Our interest in this topic was 

based on our experiences as a nurse in charge of caring for elderly people in their homes. 
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5.4. Recommendations 

 

This study recommends the use of a nutritional assessment tool to complement BMI in the 

assessment of nutritional status. This is because there are concerns about the usage of BMI in 

the elderly population. It can be unreliable in the presence of confounding factors such as 

edema and ascites; furthermore BMI may not identify unintentional weight loss if used as a 

single assessment [14]. Lastly, BMI does not consider the difference in body composition 

[10] and postural changes [14] in elderly as opposed to younger adults.  In spite of these 

controversies, there is wide consensus that nutritional assessment is relevant as part of care 

and medical evaluation of patients [10], and to accomplish this, there are several assessment 

tools designed for various settings such as home- dwelling or institutionalized elderly. Some 

tools may require theoretical and practical skills for patient assessment, such that accurate 

nutritional status may be dependent on the examiner`s experience, as well as reliable self-

reported data from the patient [49].  However, to accomplish implementation of nutritional 

assessment practices in the community, issues in daily practice such as personnel attitudes 

[42], ethical issues, resource allocation,  in-service training  as well as competent management 

at all levels have to be dealt with.  Literature suggests an integration of nutritional education 

in basic education for health workers and an establishment of post- graduate studies for both 

nurses and physicians [50]. Since most elderly citizens visit their GP on a regular basis,  

Metzelthin et al. revealed in their study that primary care has not been able to identify needs 

of the elderly [38].  To reverse this conception, other researchers have suggested interventions 

to target home-dwelling elderly people. 

Such interventions could comprise of  home visits, an early geriatric assessment [51, 52], 

early family support, multi-professional team [51, 53] and the involvement of the elderly and 

their relatives to easily identify areas of need, care and rehabilitation, as well as recognizing 
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the elderly and their informal givers` need for information [51]. The aim of this intervention 

would be an improvement of the individual`s functional ability, satisfaction with health and 

social care and reduce health care consumption [51, 53].  

5.5. Future studies 

 

There is need for knowledge regarding the relationship between malnutrition and health care 

utilization in elderly. This study was not able to determine the rate of health care utilization 

due to its cross-sectional design. So, in future, researchers should consider using a prospective 

study design. It may be a better alternative because self-reports provided by respondents can 

be followed up at specific intervals. This will optimize the possibility to determine the rate of 

health care utilization as well as incidences and causes of malnutrition [47].     

5.6. Conclusion  

 

The odds of GP consultation were highest in the obese women and men while the 

malnourished women had greater odds of surgery and two times greater likelihood of medical 

specialist consultation. However, there is ample evidence that malnutrition is prevalent in the 

elderly population. While it remains undiagnosed, considerable amounts of resources are 

being utilized in the management of its consequences on patients. Hence, nutritional 

assessment of the elderly should be obligatory in all clinical and care settings and this should 

include an individualized follow-up plan.  
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Tables 
 

Table 1 Study population and valid data. The Tromsø Study: Tromsø 6 

 

 Women Men Total N (%) Missing 

Age distribution     

     65-69  years 827 830 1657 (41.2)  

     70-74  years 549 516 1065 (26.5)  

     75-79  years 439 325   764  (19.0)  

        ≥80  years 335 196   531  (13.2)  

Total 2150 1867 4017 (100)  

Valid data for BMI 2142 1862 4004 (99.7)   13 

Valid data for MUST score 1845 1693 3538 (88.1) 479 

Valid data concerning GP 

consultation 

2109 1850 3959 (98.6)   58 

Valid data concerning medical 

specialist consultation* 

1753 1622 3375 (84.0) 642 

Valid data concerning surgery  2144 1859 4003 (99.7)   14 

 

* A combination of two questions, respondents were obliged to answer both questions. 
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Table 2 Characteristics of study population. The Tromsø Study: Tromsø 6 

 

 Women Men 

Number of participants   2150  1867 

Mean age(SD) in years  72.6 (5.8)  71.6 (5.4) 

Living with a spouse/partner (%, N)  53.6 (1074)  81.0 (1477) 

High school diploma or higher education (%, N)  19.6 (404)  33.3(605) 

Mean BMI (SD)  (kg/m
2
)  27.0 (4.6)  27.0 (3.7) 

Risk of malnutrition, % (N) according to MUST   

      Low risk  90.8 (1676)  94.3(1596) 

      Medium risk    5.7(106)     3.6 (61) 

      High risk    3.4 (63)     2.1(36) 
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Table 3 Relationship between age and body mass index distribution according to 

age and gender. Percent of all subjects in the age group (number of 

subjects ). The Tromsø study: Tromsø 6 

 

                                                      Age categories                                                     

 

 65-69 70-74 75-79 80+ Total %(N)      P-value 

               

Gender       

  Women   49.9(827)   51.5(549)   57.5(439)   63.1(335)   53.5(2150) <0.001 

  Men   50.1(830)   48.5(516)   42.5(325)   36.9(196)   46.5(1867)  

All 100.0(1657) 100.0(1065) 100.0(764) 100.0(531) 100.0(4017)  

Women       

BMI(kg/m
2
)       

≤19     2.9(24)     3.8(21)     5.3(23)     4.2(14)     3.8(82)  

20-22.4   12.5(103)   10.5(58)   14.0(61)   11.1(37)   12.1(259)  

22.5-24.9   21.8(180)   19.5(107)   15.4(67)   17.4(58)   19.2(412) 0.41 

25-27.49   21.5(178)   22.8(125)   21.4(93)   22.5(75)   22.0(471)  

27.5-29.9   19.1(158)   19.2(105)   20.0(87)   18.9(63)   19.3(413)  

30+   22.2(183)   24.1(132)   23.9(104)   25.8(86)   23.6(505)  

All women 100.0 (826) 100.0(548) 100.0(435) 100.0(333) 100.0(2142)  
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Table 3 cont. 

 

                                                    Age categories                                                     

   65-69   70-74   75-79   80+ Total %(N)                     P-value 

Men       

BMI(kg/m
2
)       

≤19     1.4(12)     1.2(6)     1.5(5)     3.6(7)     1.6(30)  

20-22.4     6.4(53)     7.2(37)     9.6(31)   11.9(23)     7.7(144)  

22.5-24.9   18.5(153)   22.1(114)   24.5(79)   24.2(47)   21.1(393)  <.001 

25-27.49   27.4(227)   31.6(136)   29.7(96)   26.3(51)   28.8(537)  

27.5-29.9   24.2(201)   19.6(101)   18.9(61)   22.2(43)   21.8(406)  

30+   22.1(183)   18.4(95)   15.8(51)   11.9(23)   18.9(352)  

All men 100.0(829) 100.0(516) 100.0(323) 100.0(194) 100.0(1862)  
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   Table 4 MUST Score across age categories stratified by gender. Percent of all 

subjects in the age group (number of subjects ). The Tromsø study: 

Tromsø 6 

                                                            

                                                           Age categories                                                     

   65-69  70-74   75-79    80+ Total  %(N) P-value 

Women       

MUST score       

        0    93.5(701)   91.5(437)  87.5(328)   86.9(218)   90.8(1676)  

        1     4.5(34)     5.3(25)    8.3(31)     6.4(16)     5.7(106) <.001 

        2+     2.0(15)     3.2(15)    4.3(16)     6.8(17)     3.4(63)  

All women 100.0(750) 100.0(469) 100.0(375) 100.0(251) 100.0(1845)  

 

 

 

Men       

       

MUST Score       

       0   95.9(730)   92.4(437)   94.8(274)  91.2(155)   94.3(1596)  

       1     2.9(22)     4.2(20)     3.5(10)     5.3(9)     3.6(61)     0.02 

       2+     1.2(9)     3.4(16)     1.7(5)     3.5(6)     2.1(36)  

All men 100.0(761) 100.0(473) 100.0(289) 100.0(170) 100.0(1693)  
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Table 5   MUST categories by demographic and health care utilization variables   

for   women. Percent of all women in the MUST group (number of 

subjects). The Tromsø study: Tromsø 6 

 

                                                          MUST Categories 

                                                                0 1 2+ Total  %(N)         

       

P-value 

% (n) living with spouse/partner  55.9(878)  49.0(49)  41.1(23)  55.0 (950) 0.01 

 % (n) having support  of friends  85.5(1310)  85.0(85)  79.2(42)  85.2(1437) 0.27 

Education      

     Primary/secondary, 

     modern secondary school 

 55.3(903)  51.5(50)

  

 62.3(38)  55.4(991) 

 

 

     Technical school, vocational, 

     1-2 years senior high school 

 24.1(394)  21.6(21)  19.7(12)  23.9(427)  

     High school diploma    3.6(59)   6.2(6)    3.3(2)    3.7(67) 0.91 

     College university < 4 years    8.3(135)   8.2(8)    9.8(6)    8.3(149)  

     College university ≥ 4 years    8.6 (141)  12.4(12)    4.9(3)   8.7(156)  

 All women 100.0(1632) 100.0(97) 100.0(61) 100.0(1790)  

Participation in activities      

     Never or  few times a year  39.2(630)  44.6(45)  47.4(27)  39.8(702)  

     1-3 times a month  34.8(560)  28.7(29)  26.3(15)  34.2(604) 0.24 

     Approximately once a week 

     or more 

 26.0 (418)  26.7(27)  26.3(15)  26.0(460)  

All women 100.0(1608) 100.0(101) 100.0(57) 100.0(1766)  
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Table 5 cont. 

                                                             MUST categories 

   0                                                               1 2+ Total  %(N)

                 

P-value 

GP consultations last year      

    ≥ 1 GP consultations (%)  91.2(1504)  92.3(96)  91.8(56)  91.3(1656) 0.74 

    Mean number (SD) of    

    consultations 

   3.1 3.7)    4.3 5.0)    3.6 3.2)    3.2 3.7) 0.02 

 %  with visits to medical   

  specialist  last year 

 44.1(660)  55.4(51)  55.8(29)  45.1(740) 0.01 

  % undergone surgery  last 3  

   years 

 24.8(415)  38.7(41)  36.5(23)  26.0(479) 0.001 
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Table 6   MUST categories by demographic and health care utilization variables for 

men. Percent of all men in the MUST group (number of subjects ). The 

Tromsø study: Tromsø 6 

 

 

 

 

                                                                 MUST Categories 

 0 1 2+ Total %(N) P-value 

 

Spouse/ Partner 

 

 81.8(1284) 

 

 84.5(49) 

 

 68.6(24) 

 

81.6(1357) 

 

0.16 

Have support of friends  88.1(1310)  84.2(48)  80.0(28) 87.8(1386) 0.10 

Education      

      Primary/secondary, 

      Modern secondary school 

 34.6(538)  32.2(19)   28.6(10)   34.4(567) 

 

 

     Technical school, vocational, 

      1-2 years senior high school 

 31.3(487)  28.8(17)   34.3(12)   31.3(516)  

      High school diploma    4.9(76)    5.1(3)     5.7(2)     4.9(81) 

 

0.58 

      College university < 4 years    17.2(267)  23.7(14)   22.9(3)   17.5(289)  

      College university  ≥ 4 years  12.0(187)  10.2(6)     8.6(3)   11.9(196)  

All  men 100.0(1555) 100.0(59) 100.0(35) 100.0(1649)  

Participation in activities      

     Never or few times a  year  57.2(873)  62.1(36)   80.0(28)  57.8(937)  

     1-3 times a month   21.1(322)  19.0(11)   11.4(4)  20.8(337) 0.02 

     Approximately once a week  

     or more 

  21.8(332)  10.9(5)     8.6(3)  21.4 (346)  

All  men 100.0(1527) 100.0(58) 100.0(35) 100.0(1620)  
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Table 6 cont. 

 

                                                             MUST categories 

  0 1 2+ Total %(N) P-value 

     

 ≥ 1 GP consultations (%) 

 

87.9(1391) 

 

93.4(57) 

 

97.2(35) 

 

88.3(1438) 

 

0.03 

Mean number (SD) of 

consultations  

  3.0 (3.6)        

 

  3.  2.8) 3.4(2.9)   3.0(3.6) 0.63 

 %  with visits to medical 

specialist 

43.2(635) 42.9(24) 65.6(21) 43.6(680) 0.04 

 % undergone surgery the last 3  

years 

28.2(448) 30.0(18) 30.6(11) 28.3(477) 0.67 
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Table 7 Population demographics and health care utilization variables by BMI categories in women. Percent of all women in the 

BMI group (number of women). The Tromsø study: Tromsø 6 

 

                                                                                                   BMI (kg/m
2
) 

 ≤19 20-22.4 22.5-24.9 25-27.4 27.5-29.9 30+ Total  %(N) P-value 

 

   %  living with spouse/ partner 

 

  44.7(34) 

 

  52.7(127) 

 

 57.4(225) 

 

   51.5(223) 

 

  52.6(325) 

 

  55.2(259) 

 

  53.6(1070) 

 

0.52 

  % having support of  friends   80.0(56)   85.4(199)  86.5(326)    85.2(367)   81.0(294)   83.9(380)   84.2(1622) 0.40 

Education         

     Primary/secondary, school   60.3(47)   48.8(122)  52.0(211)    55.1(244)   58.8(233)   65.1(322)   57.0(1179)  

     Technical school, vocational   15.4(12)   24.4(61)  24.6(100)    25.5(113)   26.0(103)   19.6(97)   23.5(486)  

     High school diploma     7.7(6)   3.2(8)    5.7(23)      4.1(18)     2.5(10)     2.4(12)     3.7(77) <.001 

    College/ university < 4 years      6.4(5)   10.4(26)    8.6(35)      8.1(36)     6.1(24)     7.1(35)     7.8(161)  

    College/ university ≥ 4 years   10.3(8)   13.2(33)    9.1(37)      7.2(32)     6.6(26)     5.9(29)     8.0(165)  

All women 100.0(78) 100.0(250) 100.0(406) 100.0(443) 100.0(396) 100.0(495) 100.0(2068)  
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Table 7 cont. 

                                                                                                   BMI (kg/m
2
) 

 ≤19 20-22.4 22.5-24.9 25-27.4 27.5-29.9 30+ Total  %(N) P-value 

 

Participation in activities 

       

 

 

 

     Never or few times a  year   50.7(37)   40.2(97)   39.7(158)   38.0(171)   41.0(161)   39.5(188)   40.0(812)  

     1-3 times a month   24.7(18)   30.3(73)   35.4(141)   33.1(149)   36.4(143)   35.9(171)   34.2(895) 0.87 

     Approximately once a week   

     or more 

  24.7(18)   29.5(71)   24.8(99)   28.9(130)   22.7(89)   24.6(76)   25.8(524)  

All women 100.0(73) 100.0(241) 100.0(398) 100.0(450) 100.0(393) 100.0(476) 100.0(2031)  

         

  % with ≥ 1  GP consultations   88.6(70)   90.5(228)   87.7(358)   92.6(428)   91.6(373)   94.1(464)   91.4(1921) 0.004 

 Mean number (SD) of 

consultations  

    2.8(2.8) 

 

   3.1(3.3)     3.0(3.4)     3.2(3.3)     3.3(4.1)     3.7(5.0)     3.3(3.9)  0.10 

% with visits to medical 

specialist last year 

  50.8(33)   46.3(99)   46.2(159)   45.3(177)   49.1(168)   45.5(178)   46.6(814) 0.87 

 % undergone surgery the last 3 

years 

  34.1(28)   26.6(69)   24.3(100)   23.0(108)   28.9(119)   27.8(140)   26.4(564) 0.67 
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Table 8  Population demographics and health care utilization variables by BMI categories in men. Percent of all men in the BMI 

group (number of men). The Tromsø study: Tromsø 6 

 

                                                                                                   BMI (kg/m
2
) 

 ≤19 20-22.4 22.5-24.9 25-27.4 27.5-29.9 30+ Total  %(N) P-value 

 % living with spouse/ partner    75.9(22)   77.6(111)   80.4(307)   83.0(436)   81.7(325)   79.8(273)   81.0(1474)  0.60 

 % having support of friends    76.0(19)   80.7(109)   84.6(302)   90.4(454)   91.2(342)   84.2(271)   87.2(1497) 0.08 

Education          

    Primary/secondary school    39.3(11)   37.1(52)   36.3(138)   31.8(167)   36.5(143)   38.2(131)   35.5(642)  

    Technical school, vocational        35.7(10)   28.6(40)   30.3(115)   32.2(169)   30.4(119)   31.5(108)   31.0(561)  

    High school diploma     0.0(0)   5.7(8)     4.2(16)   5.1(27)     5.6(22)     4.1(14)     4.8(87) 0.25 

    College/ university <  4 years   17.9(5)   13.6(19)   18.2(69)   16.4(36)   15.8(62)   19.8(68)   17.1(309)  

    College/ university ≥ 4 years     7.1(2)   15.0(21)   11.1(42)   14.5(76)   11.7(46)     6.4(22)   11.6(209)  

All men 100.0(28) 100.0(140) 100.0(380) 100.0(525) 100.0(392) 100.0(343) 100.0(1808)  
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Table 8 cont. 

 

                                                                                                   BMI (kg/m
2
) 

 ≤19 20-22.4 22.5-24.9 25-27.4 27.5-29.9 30+ Total  %(N) P-value 

Participation in activities         

      Never or few times a  year      70.4(19)   68.4(97)   59.2(218)   54.3(282)   58.5(223)   59.6(201)   58.6(1034)  

      1-3 times a month   14.8(4)   16.5(73)   19.6(72)   22.5(117)   20.2(77)   21.4(72)   20.6(364) 0.29 

      Approximately once a week  

      or more 

  14.8(4)   15.0(58)   21.2(93)   23.1(122)   21.2(81)   19.0(64)   20.8(367)  

All men 100.0(27) 100.0(133) 100.0(368) 100.0(519) 100.0(381) 100.0(337) 100.0(1765)  

         

 ≥ 1 GP consultations (%)   90.0(27)   81.1(116)   87.5(342)   87.6(466)   89.0(357)   92.6(323)   88.4(1631) 0.01 

  Mean number of consultations    

during the last 12 months(SD) 

    2.3(2.4)     2.7(4.4)     2.8(3.4)     2.9(3.8)     3.2(3.3)     3.7(3.9)     3.0(3.6) 0.006 

    %  with visits to medical   

specialist last year   

  50.0(12)   51.3(60)   41.3(141)   42.8(203)   46.5(164)   43.7(135)   44.2(715) 0.42 

     % undergone surgery the last    

      3  years 

  16.7(5)   23.2(33)   30.2(118)   29.1(156)   28.0(113)   30.8(108)   28.7(533) 0.20 
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Table 9  Relationships in women between MUST score and the frequency of  

GP consultations last year. Odds ratio (OR) (95% confidence interval) for any consultation last year and  

the mean (95% confidence interval) number of consultation last year. The Tromsø 6 Study 

 

 OR (95% CI for any consultation) Mean (95% CI) number of consultations 

MUST SCORE Age- adjusted Extensively 

adjusted* 

Age-adjusted
 

Extensively adjusted*
 

0 1.00 1.00 3.27(3.07-3.49) 3.31(2.90-3.71) 

1 0.91(0.43-1.94) 0.98(0.45-2.09) 4.44(3.65-5.23) 4.73(3.78-5.68) 

2+ 1.15(0.35-3.81) 1.21(0.36-4.03) 3.56(2.54-4.49) 3.60(2.32-4.88) 

P-value for 

linear trend 

0.96 0.84 0.06 0.05 

*Adjusted for marital status, age, education, participation in leisure activities and social support 
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Table 10  Relationships in men between MUST Score and the frequency of  

GP consultations last year. Odds ratio (OR) (95% confidence interval) for any consultation last year and 

 the mean (95% confidence interval) number of consultation last year. The Tromsø 6 Study 

 

 

 OR (95% CI for any consultation) Mean (95% CI) number of consultations 

MUST SCORE Age- adjusted Extensively 

adjusted* 

Age-adjusted
 

Extensively adjusted*
 

0 1.00 1.00 3.28(3.06-3.49) 3.36(2.95-3.77) 

1 2.23(0.68 -7.28) 2.25(0.68-7.42) 3.18(2.15-4.20) 3.34(2.17-4.51) 

2+ 3.79(0.51-28.10) 4.51(0.55-31.13) 3.53(2.28-4.77) 3.38(2.02-4.75) 

P-value for 

linear trend 

0.07 0.06 0.81 0.99 

*Adjusted for marital status, age, education, participation in leisure activities and social support 
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Table 11    Relationships between MUST score and odds ratio (OR) (95% confidence interval) for medical specialist consultation  

during the last year. The Tromsø 6 Study 

 

 Women Men 

 OR (95% CI for any consultation) OR (95% CI) for any consultation 

MUST SCORE Age- adjusted Extensively 

adjusted* 

Age-adjusted
 

Extensively adjusted*
 

0 1.00 1.00 1.00 1.00 

1 1.31(0.82-2.08) 1.31(0.82-2.11) 1.06(0.60-1.86) 1.03(0.58-1.83) 

2+ 2.10(1.08-4.10) 2.14(1.08-4.23) 2.08(0.98-4.42) 2.22(1.04-4.75) 

P-value for 

linear trend 

0.02 0.02 0.09 0.07 

*Adjusted for marital status, age, education, participation in leisure activities and social support 
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Table 12         Relationships between MUST score and odds ratio (OR) (95% confidence interval)  for surgery during the last year. 

 The Tromsø 6 Study 

 

 Women Men 

 OR (95% CI) for surgery OR (95% CI) for surgery 

MUST SCORE Age- adjusted Extensively 

adjusted* 

Age-adjusted
 

Extensively adjusted*
 

0 1.00 1.00 1.00 1.00 

1 1.88(1.25-2.82) 1.82(1.16-2.87) 1.07(0.61- 1.88) 1.30(0.72-2.34) 

2+ 1.67(0.99-2.83) 1.51(0.79-2.89) 1.09(0.53-2.33) 1.05(0.49-2.25) 

P-value for 

linear trend 

0.01 0.02 0.56 0.58 

*Adjusted for marital status, age, education, participation in leisure activities and social support 
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Table 13    Relationships in women between body mass index (BMI) and the frequency  

of GP consultations last year. Odds ratio (OR) (95% confidence interval) for any consultation last year and  

the mean (95% confidence interval) frequency of consultation last year.  

The Tromsø 6 Study 

 

 

 OR (95% CI for any consultation) Mean (95% CI) frequency of consultations 

BMI(kg/m
2
) Age- adjusted Extensively 

adjusted* 

Age-adjusted
 

Extensively adjusted*
 

≤19 0.98(0.46-2.10) 1.18(0.49-2.80) 2.91(2.00-3.85) 2.91(1.75-4.06) 

20-22.4 1.30(0.77-2.17) 1.57(0.89-2.58) 3.25(2.72-3.77) 3.42(2.75-4.08) 

22.5-24.9 1.00 1.00 3.18(2.77-3.60) 3.07(2.51-3.63) 

25-27.49 1.70(1.07-2.69) 1.96(1.19-3.23) 3.35(3.00-3.74) 3.46(2.91-4.00) 

27.5-29.9 1.48(0.93-2.34) 1.58(0.96-2.60) 3.46(3.04-3.87) 3.52(2.95-4.10) 

30+ 2.13(1.32-3.44) 2.40(1.43-4.03) 3.87(3.49-4.25) 3.92(3.38-4.46) 

P-value for 

linear trend 

0.005 0.01 0.007 0.01 

*Adjusted for marital status, age, education, participation in leisure activities and social suppor 
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Table 14   Relationships in men between body mass index (BMI) and the frequency of  

GP consultations last year. Odds ratio(OR) (95% confidence interval) for any consultation last year and 

 the mean (95% confidence interval) frequency of consultation last year. The Tromsø 6 Study 

 

 OR (95% CI for any consultation) Mean (95% CI) frequency of consultations 

BMI(kg/m
2
) Age- adjusted Extensively 

adjusted* 

Age-adjusted
 

Extensively adjusted*
 

≤19 1.31(0.38-4.54) 0.92(0.25-3.35) 2.49(1.17-3.81) 1.85(0.30-3.40) 

20-22.4 0.60(0.35-1.01) 0.61(0.34-1.09) 2.87(2.25-3.50) 2.94(2.20-3.69) 

22.5-24.9 1.00 1.00 3.00(2.61-3.38) 3.12(2.58-3.65) 

25-27.49 1.05(0.70-1.56) 0.98(0.63-1.51) 3.23(2.88-3.57) 3.30(2.80-3.79) 

27.5-29.9 1.29(0.83-2.00) 1.16(0.72-1.87) 3.51(3.12-3.91) 3.63(3.09-4.18) 

30+ 2.03(1.23-3.37) 1.76(1.00-3.03) 4.10(3.68-4.53) 4.17(3.60-4.73) 

P-value  for  

linear trend 

 0.001 0.003 <0.001 <0.001 

 

*Adjusted for marital status, age, education, participation in leisure activities and social support 
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Table 15   Relationships between body mass index (BMI) and odds ratio (OR) (95% confidence interval) for  

medical specialist consultation  during the last year. The Tromsø 6 Study 

 Women Men 

 OR (95% CI for any consultation)  OR (95% CI for any consultation) 

BMI(kg/m
2
) Age- adjusted Extensively 

adjusted* 

Age- adjusted Extensively adjusted* 

≤19 1.15(0.67-1.96) 1.33(0.72-2.46) 1.43(0.62-3.28) 1.40(0.59-3.38) 

20-22.4 0.98(0.69-1.38) 0.83(0.56-1.23) 1.50(0.98-2.29) 1.48(0.94-2.38) 

22.5-24.9 1.00 1.00 1.00 1.00 

25-27.49 0.94(0.70-1.28) 0.90(0.65-1.24) 1.06(0.80-1.41) 1.08(0.79-1.46) 

27.5-29.9 1.10(0.82-1.49) 1.11(0.79-1.55) 1.25(0.92-1.69) 1.28(0.92-1.77) 

30+ 0.95(0.71-1.27) 0.97(0.70-1.34) 1.11(0.81-1.52) 1.20(0.86-1.69) 

P- value  for 

linear trend 

0.89 0.78 0.95 0.75 

*Adjusted for marital status, age, education, participation in leisure activities and social support 
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Table 16   Relationships between body mass index (BMI) and odds ratio (OR) (95% confidence interval)  

                        for surgery during the last three years. The Tromsø 6 study 

 Women Men 

 OR (95% CI for surgery)  OR (95% CI for surgery) 

BMI(kg/m
2
) Age- adjusted Extensively 

adjusted* 

Age- adjusted Extensively 

adjusted* 

≤19 1.58(0.95-2.63) 1.57(0.86-2.85) 0.46(0.17-1.24) 0.64(0.23-1.77) 

20-22.4 1.12(0.78-1.60) 1.22(0.82-1.82) 0.69(0.44-1.08) 0.77(0.46-1.23) 

22.5-24.9 1.00 1.00 1.00 1.00 

25-27.49 0.92(0.68-1.26) 1.03(0.73-1.46) 0.96(0.72-1.28) 1.00(0.73-1.38) 

27.5-29.9 1.25(0.92-1.71) 1.39(0.98-1.96) 0.92(0.68-1.26) 1.02(0.73-1.43) 

30+ 1.19(0.88-1.60) 1.34(0.96-1.87) 1.07(0.78-1.46) 1.18(0.84-1.67) 

P-value for 

linear trend 

0.45 0.31 0.11 0.75 

*Adjusted for marital status, age, education, participation in leisure activities and social support 
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Appendix 1: Relevant questions from Questionnaire 1: Tromsø 6 
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Appendix 2: Relevant questions from Questionnaire 2: Tromsø 6: 
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