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ABSTRACT  

Background: Rheumatoid arthritis (RA) is a chronic, joint destructive progressive autoimmune 

disease, with 0.24% worldwide prevalence, that causes functional disability and significant 

pain, and may lead to premature mortality. There is a lack of studies about the association 

between RA and activities of daily living (ADL) and instrumental activities of daily living 

(IADL). Furthermore, a potential difference between genders is also a significant knowledge 

gap. Objectives: This study investigated the potential association between RA and ADL/IADL 

in adults, as well as potential differences between genders. Methods: A population-based cross-

sectional study was conducted using data from the HUNT4 Arthritis study from 2017-2019, 

with a total of 2684 participants enrolled in the current study. The participants were divided 

into following two groups: non-RA group (reference group) (n=1682) and RA patients 

(n=1002). The association between RA and several main ADLs/IADLs ( Wearing clothes, get 

in/out of bed, lifting a glass and drinking, personal hygiene, bending to pick up a thing, opening 

a jar, getting in/out of car, and walking outside) was assessed using linear regression, adjusted 

for the potential confounders of age, sex, education, exercise, body fat (%), and chronic 

diseases. Furthermore, family history was investigated as an ancestor to RA. The most worsen 

ADLs/IADLs were identified overall and between genders. Results: Results indicated RA 

estimated prevalence was 1.7% in the HUNT4 study. In women, prevalence of RA was 1.21% 

and for men 0.57% in the HUNT4 study. There is a significant association between RA and 

ADL in adults. Significantly associated ADLs/IADLs overall were get in/out of bed, opening 

a jar, bending to pick up a thing, and getting in/out of car. For female RA patients, get in/out 

of bed and opening a jar were significantly associated. For male RA patients, only getting in/out 

of car was significantly associated. Conclusion: This research indicated that there is a 

significant association between RA and ADLs in Norwegian people, based on data from 

HUNT4. Women are more at risk of RA than men, and RA worsen women’s ADL/IADL more. 

Keywords: Rheumatoid arthritis (RA), ADL, IADL, Prevalence, Sex, HUNT4 
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INTRODUCTION 

Physical and functional abilities are important for being able to live independently, but 

independence can be hindered by joint discomfort and pain. Joint disorders can occur in all age 

groups, but the prevalence increases with age (Loeser, 2010). However, the increase in life 

expectancy and the subsequent ageing population has led to a higher prevalence of chronic, 

non-communicable diseases and musculoskeletal (MSK) disorders (Prince, 2015).  Arthritis is 

a common clinical manifestation of rheumatic diseases. It can be a clinical feature in many 

rheumatic diseases, including rheumatoid arthritis (RA), spondylarthritis, crystal-induced 

arthritis, systemic lupus erythematosus, and Sjögren’s syndrome (Senthelal, 2021). RA is a 

chronic, joint destructive progressive autoimmune disease that causes functional disability, 

significant pain, and leads to premature mortality (Kvien, 2004).  

The worldwide prevalence of RA has been estimated as 0.24 % based upon the Global Burden 

of Disease 2010 Study (Cross et al., 2014). RA has a predilection to influence women, in whom 

incidence and prevalence rates of RA are twice as high as in men. In women, higher body fat 

percentage, higher waist circumference, and obesity have been associated with a higher risk of 

RA (Linauskas et al., 2019). The lifetime risk of developing RA is 3.6 % in women and 1.7 % 

in men (Crowson et al., 2011). RA patients with a higher level of education have a slightly 

greater chance of pain remission and improvement in physical function, whereas educational 

background has limited influence on the disease course (Jiang, 2015). Aging is associated with 

increased prevalence of cardiovascular disease and osteoporosis, both of which are 

overrepresented as comorbidities in patients with RA compared to the general population 

(Onna, 2016).  

Activities of daily living (ADL) is a term used to describe crucial skills for an independent 

lifestyle, such as eating, hygiene, and mobility. The term was first posed by Sidney Katz in 

1950 (Katz, 1983; Bieńkiewicz, 2014). The inability to perform essential ADLs and 

instrumental Activities of daily living (IADL) such as getting in / out of car or walking out, can 

lead to hazardous conditions and inadequate quality of life. Chronic illnesses progress over 

time, causing a physical decline that may lead to a loss of ability to perform ADLs and IADLs 

(Edemekong et al, 2022). Good physical and functional abilities allow humans to be mobile 

and move around, thereby being an important driver for independence. Aging and diseases that 

cause limitations or pain in joints can influence balance and lower limb strength, thereby 

potentially decreasing mobility and jeopardizing independence in daily life ( Thurlings, 2017).   
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Diseases such as RA affect both people and society with its consequences such as altering the 

quality of people’s ADLs and IADLs. There is a lack of population-based studies investigating 

the association between RA and ADL. Furthermore, there is a lack of knowledge about which 

ADL / IADL are harder to operate because of RA. Gender studies are conducted in many fields 

to show the difference between exposures and outcomes for men and women. In this thesis, I 

will focus on these three topics: the association between RA and ADL and how the association 

may differ in men and women. Also, the prevalence of RA in HUNT4 study. 

RA disease progression 

Arthritis can be categorized into multiple categories, the most prevalent ones being RA, 

osteoarthritis, and spondylarthritis (Akhondi, 2019). RA is a chronic, symmetrical, 

inflammatory autoimmune disease that initially affects small joints, progressing to larger joints, 

and eventually the skin and internal organs. Often, the bone and cartilage of joints are damaged, 

and tendons and ligaments weaken. Common symptoms of RA include morning stiffness of 

the affected joints for > 30 min, fatigue, fever, weight loss, joints that are tender, swollen, and 

warm, and rheumatoid nodules under the skin. (Bullock, 2018)  

RA can be mild, moderate, or severe, and symptoms vary from person to person. The disorder 

tends to worsen over time, advancing through various stages. Progression of RA is classified 

into four stages. The first stage is an early stage in which patients feel discomfort, swelling and 

stiffness. During this stage, the inflammation is inside the joint. The second stage is called a 

moderate stage in which inflammation causes damage to joint cartilage. In this stage, pain and 

loss of mobility are noticeable. The third stage is considered severe. Damage extends from the 

joints to bones and some deformity may occur. In the fourth and last stage, joints stop working 

and bones become fused together which is called ankylosis (Lovering, 2021).Important 

measurements in the comprehensive management of RA in all stages are patient knowledge 

about RA, psychosocial interventions, rest and exercise, and nutrition (Cooney, 2011). 

Management strategies for patients with RA are through controlling inflamed layers of 

connective tissue that lines the cavities of joints and the prevention of joint injury (Guo, 2018).  
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Figure 1 RA (Right) versus healthy joint (left) (Henderson, 2021). 

 

Study aims  

To address the gaps in our knowledge as described above, the current study will investigate the 

following research questions:  

• What is the association between RA and daily life functioning and does this association 

differ between females and males? 

• What is the prevalence of RA in HUNT4 study? 

This research question will be investigated using data from the HUNT4 study, specifically the 

Arthritis Survey Questionnaire, and consider age, gender, education, body fat percentage, 

exercise, and other chronic diseases.  
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METHODS   

Study design 

The Trøndelag Health Study (The HUNT Study) is a cohort health study carried out in the 

Norwegian county of Trøndelag. The study was conducted in four waves of data gathering so 

far, and the current study will use information from the HUNT4 Survey 2017-2019(refer to  

Appendix A, Appendix B) (Åsvold et al., 2021). Questionnaires, interviews, clinical 

examinations, and biological samples are all part of the HUNT Study. Questions on 

socioeconomic conditions, health-related habits, symptoms, illnesses, and diseases are 

included in the surveys (Krokstad et al., 2013). The HUNT Research Centre is split into two 

parts: a biological repository and a database with over 5,500 variables. A total of 56,044 

inhabitants from Nord-Trøndelag County participated in HUNT4. Several additional sub-

projects were implemented in connection with HUNT4, most notably the arthritis study 

(Kvenild, 2015). The current study is a cross-sectional study. 

Participants  

A total number of 4669 participants who took measurements during HUNT4 at field station 

and confirmed RA, or spondylarthritis, or both joint pains last 6 months and psoriasis on 

question number 7 of Appendix A. In addition, a random 5% selection of measurement 

participants who reported on joint pains last 6 months, but not confirming psoriasis, were given 

the questionnaire.  
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Figure 2 Flow diagram of the selection of participants (inclusion, exclusion, and the number of 

participants) in the Hunt 4 arthritis sub-study. 

 

Of these, 3776 responses came back with an age range of 19 to 97 years old. Participants were 

excluded from the current study if they did not answer the arthritis questionnaire. A total of 

2684 participants responded to the invitation and filled out the arthritis questionnaire and were 

included in the final analyses (Figure 2). To conduct the current study, participants were 

divided into RA group (participants with RA) and reference group (participants without RA).  

 

Data analysis and variables 

RA as exposure variable 

The HUNT4 Arthritis Questionnaire which can be found in Appendix B, consists of a wide 

span of questions in relation to when RA and joint pain were diagnosed by a physician, injuries 

and operations, intensity of the disorder, and family history predisposition. Directed acyclic 

graph (DAG) of associations between RA as exposure, ADL as outcome variable, and 
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confounders are shown in Figure 3.In this study, the existence of other chronic diseases in 

family members and siblings is considered as a root to the exposure.  

 

Figure 3 Directed acyclic graph (DAG) associations between exposure (RA), outcome (ADL) and 

covariates (red boxes). 

 

The relevant question about family history in the questionnaire as shown in question number 5 

of  Appendix B “Do you have parents, siblings or children who have, or have had, the following 

diseases?”. Alternative answers were diverse in physical and mental aspects.  

ADL as outcome variable  

The DAG in Figure 1 shows the causal path between RA and ADL, which consists of several 

potential confounders. ADLs and IADLs are divided into four dimensions. The first dimension 

is intense ADL activities that heavy responsibilities have to be handled. A second dimension 

contained basic IADLs like getting in/out of a car. The third dimension included basic ADL 

like personal hygiene, drinking or dressing. A fourth dimension was labelled hand-focused 

ADLs included activity in which the hand and fingers are used (Stamm, 2016). ADLs and 

IADLs which are assessed in this study are some of all necessary activities to be able to live 

independently in the society for everyone (Table 1). We used logistic regression analyses to 

study risk factors for having the different ADL/IADL problems 



12 

 

Table 1 ADLs and IADLs dimensions (Stamm, 2016) 

 
Dimension 

1 

Dimension 

 2 

Dimension  

3 

Dimension 

 4 

Title 
Intense 

ADL 

Basic 

 IADL 

Basic  

ADLs 

Hand-focused  

ADL 

Component Bending  Getting in/out of a car Wearing clothes 

Get in/out of bed 

Take a bath or shower 

Lift a glass and drink 

Opening a jar 

Description 

Heavy 

burden has 

to be 

handled 

Necessary to live 

independently 
Basic self-care tasks 

Hands or fingers 

are used that focus 

on shaking and 

turning. 

 

The relevant question about ADL/IADL in the questionnaire as shown in question number 9 

of Appendix B “How has your physical function been the last week??”. Alternative answers 

are shown in Table 2. 

Table 2 ADL question, alternatives, and scoring system. 

How has your physical function been the last week? Score 

No problems 
Can handle without problems 

0 
Can handle with some problems 

Big problems 
Copes with major problems 

1 
Cannot handle 

 

 

Confounders  

Participant characteristics such as age, sex, chronic diseases, Family history, body fat (%), and 

exercise score were acquired from the questionnaires. Socioeconomic status was assessed by 

level of education. Family history variable is describing the participants. Potential confounders 

for checking the association in this study are age, sex, chronic diseases, body fat (%), education, 

and exercise score. Body fat (%) was retrieved from body composition`s result at HUNT field 

station.  



13 

 

The relevant Education level question as shown in question number 45 of Appendix A was 

“Which education is the highest you have completed?”. The scoring system in Table 3 shows 

the different answer categories along with their assigned scores.  

Table 3 Education question, answer alternatives, and scoring system. 

Which education is the highest you have completed? Score 

9-10 years compulsory primary and lower secondary school 1 

One or two years of academic or vocational school 2 

3 years of academic or vocational school 3 

3-4 years vocational school/apprentice (upper secondary/sixth form college) 4 

College or university, less than four years 5 

College or university, four years or more 6 

 

Exercise is a potential confounder and was assessed by adding these three dimensions of 

exercise, namely duration, frequency, and intensity. The relevant exercise questions in HUNT4 

study as shown in question numbers 28-30 of Appendix A were “How often do you exercise?”, 

“How hard do you exercise?”, “How long do you last each time?” In the questionnaire, exercise 

was defined as hiking, skiing, biking, swimming, or doing training / sports. A scoring system 

was used for each question to combine all three variables into a single overall exercise score. 

Assigned scores to each answer are shown in Table 4. If the answer to any of these questions 

was missing, its score was set to 0. For each subject, the total score was calculated by adding 

participants’ scores together from duration, frequency, and intensity of exercise (Kurtze, 2008). 

Missing values were set to 0. Thus, the range in score of the combined exercise variable is from 

0 to 12.  
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Table 4 Exercise questions, answer alternatives, and scoring system. 

How hard do you exercise?  Score 

Take it easy without getting out of breath or sweating 1 

Takes it so hard that I get out of breath or sweat 2 

Takes me completely out 3 

How often do you exercise? Score How long do you last each time? Score 

Never 1 Less than 15 minutes 1 

Less than once a week 2 15-29 minutes 2 

Once a week 3 30-60 minutes 3 

2-3 times a week 4 More than 60 minutes 4 

Every day 5   

 

The relevant chronic diseases question as shown in question number 2 of Appendix A was “Do 

you now have any long-term (at least 1 year) illness, injury or suffering of a physical or mental 

nature which impair your functions in your daily life?”. Alternative answers were yes or no.  

Ethics 

The HUNT study is license as registered data. HUNT 4 data collection`s license number is 17/ 

00426-7/ GRA. This master project was conducted after the approval of the regional committee 

for medical and health research ethics (REK) with reference number 185950. The process of 

data collection started with obtaining informed consent from participants. Participation was 

voluntary and they had the right to stop their engagement without providing any reasons. 

Collected data is stored in a closed data solution without internet connection for safety against 

hacking. Personal data and identification keys are not visible nor accessible by researchers. 

Vital data to conduct the current study was stored temporarily on NTNU’s password-protected 

servers and will be deleted at the end of the project period.  

Statistical analysis    

Main characteristics were presented in the analysis dataset (n=2684). In the descriptive 

analysis, the confounders were provided as percentages for categorical variables and as mean 

and standard deviation for continuous variables. T-test for continuous variables and Pearson's 
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chi-square test for categorical covariates were used to analyze group differences between 

participants with and without RA. The association between RA and ADL was investigated 

using logistic regression models, where we report odds ratios (OR) and corresponding 95% 

confidence intervals (CI). We fitted two sets of models. The first set consisted of crude models 

where we included RA only as an independent variable. We also fitted adjusted models in 

which we adjusted for potential confounders such as age, sex, body fat (%), education, exercise, 

and chronic diseases. The participants who reported not to have RA were used as reference 

group in the analyses and the OR are interpreted as the odds for big ADL-problems for 

participants with RA compared to those without RA (reference group). Statistical significance 

was set at p-values less than 0.05. Prevalence is the number of participants with RA divided by 

the total population. Risk (%) was calculated for each ADL/IADL as the number of participants 

with big problems by the total population. STATA version 16.0 was used for all data analysis. 

RESULTS  

In total 2684 participants were included in the current study. Their age ranged from 19 to 97 

years old, with a mean age of 60.11±14.35 years. There were more female participants than 

male participants (62.30% versus 37.70% p < 0.001). The baseline descriptive statistics of the 

participants are shown in Table 5. As can be seen in Table 5, participants with RA are older on 

average (with a mean age of 64.23±13.78 years) than the participants without RA (with a mean 

age of 57.65±14.13 years). The difference in mean age between the two groups with 

corresponding 95% CI was 6.58 years (95% -7.673 to -5.496, p<0.001). Body fat percentage 

was slightly higher in participants with RA compared to reference group (35.36±8.89 versus 

33.47±9.32), the mean difference was 1.89 (95% -2.623 to -1.159, p<0.001). Participants 

without RA had higher education (mean 3.72±1.63) than the patients with RA (mean was 

3.36±1.67), the difference was 0.36 (95% 0.231 to 0. 491, p<0.001). Exercise scores in patients 

with RA are lower (7.12±3.01) than the reference group (7.36±2.99), difference in mean score 

was 0.24 (95% 0.002 to 0. 472, p = 0.048). There were more female participants, 1672(62.30%) 

compared to male participants 1012 (37.70%), (p<0.001). Furthermore, more participants 

within RA group reported having other chronic diseases than the reference group (83.43% 

versus 67.59%), (p<0.001). More participants have family history of RA in the RA group than 

those in the reference group (46.0% versus 25.3%). (p<0.001). Regarding the use of heritage, 

based on the DAG (Figure 3), because family history is not a confounder, and this variable is 

therefore not included in the further analysis.  
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Table 5 Descriptive statistics of characteristics of participants with and without RA in the current study. 

P-value refers to Pearson chi square and t-test. 

 Rheumatoid arthritis (RA)  

Characteristics Overall  

2684 

With RA 

1002(37.33%) 

Without RA 

1682(62.66%) 

P‐value* 

Continuous variables                                                                                   

Age (Years) 60.11±14.35 64.23±13.78 57.65±14.13 <0.001 

Body fat (%) 34.17±9.21 35.36±8.89 33.47±9.32 <0.001 

Education 3.58±1.65 3.36±1.67 3.72±1.63 <0.001 

Exercise score 7.27±3.00 7.12±3.01 7.36±2.99 0.048 

Categorical variables                                                 

Sex <0.001 

Female  1672(62.30%) 680(67.86%) 992(58.97%) 

Male 1012 (37.70%) 322(32.13%) 690(41.02%) 

Chronic diseases <0.001 

Yes 1973(72.16%) 836(83.43 %) 1137(67.59%) 

No 692(25.78%) 155(15.46 %) 537(31.92%) 

Unknown 19(0.71%) 11(1.09 %) 8(0.47 %) 

Heritage    <0.001 

Yes 886(33.01%) 461(46.01%) 425(25.26 %) 

No 1680(62.59%) 491(49%) 1189(70.68%) 

Unknown 118(4.39%) 50(4.10 %) 68(4.04%) 

Data are presented as number of participants (column percentage) or mean ± standard deviation. *Comparisons between 

confounders and participants with and without RA; p-values reported using Pearson chi square tests for categorical variables 

or t-test for continuous variables.  

The adjusted model with the confounders age, sex, education, exercise, body fat (%), and 

chronic diseases (Table 6 and Figure 4) showed that bed, open jar, car, and bend remained 

significantly associated with RA. The IADL activity walk outdoors changed from a significant 

association in the crude model to insignificant in the adjusted model, which indicates that one 

or more of the confounding variables can explain the association between RA and walk 

outdoors in the crude model. However, the IADL factor car remained significant in both the 

crude and the adjusted model, which indicates that the confounding variables cannot explain 

the association between RA and walk outdoors in the adjusted model. 
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Table 6 Results from crude and adjusted model for the association between RA and ADL in adults. 

ADL 

& 

IADL 

N 
Big 

problems 

Risk 

(%) 

Crude Adjusted 

OR (95%CI) 
P-

value 
OR (95%CI) 

P-

value 

Dress 2625 49 1.87% 1.55 (1.05 – 2.31) 0.028 
1.31 (0.82 – 

2.07) 
0.245 

Bed 2626 26 
0.99% 

1.92 (1.09 – 3.40) 0.023 
2.63(1.35 – 

5.15) 
0.004 

Drink 2622 16 
0.61% 

3.41 (1.45 – 8.01) 0.005 
2.23 (0.91 – 

5.50) 
0.079 

Wash 2626 35 
1.33% 

1.93 (1.18 – 3.15) 0.008 
1.51 (0.84 – 

2.72) 
0.164 

Open 

jar 
2631 238 

0.90% 
2.08 (1.69– 2.55) <0.001 

1.49 (1.18– 

1.89) 
0.001 

Bend 2628 90 
3.42% 

1.56 (1.16 – 2.11) 0.003 
1.41 (1.01–   

1.98) 
0.045 

Car 2628 62 
2.35% 

2.03 (1.39– 2.96) <0.001 
1.58 (1.03– 

2.43) 
0.035 

Walk 

outside 
2622 35 

1.33% 
2.51 (1.48– 4.24) 0.001 

1.58 (0.82 – 

3.04) 
0.170 

 P-value significance less than 0.05. Adjusted for age, sex, education, exercise, chronic diseases, body 

fat (%). 
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Figure 4 Forest plot for adjusted model in ADL & IADL. 

 

We were also interested in gender differences in the association between RA and the different 

ADL/IADLs. Table 7 shows the association following adjusted logistic regression analysis for 

each gender. We fitted only adjusted models. 

We observed differences between the two genders (Table 7 and Figure 5). Not all ADL/IADLs 

were significantly associated for both males and females. Getting in/out of a car was 

significantly associated for men whereas getting in/out of bed and opening a jar were 

significantly associated for females. Dress, bed, drink, wash, bend, and walk outside were not 

significantly associated for either gender. In general, it looked as if RA decreased women’s 

ADL more than men (two significant associations for women compared to 1 significant 

association for men). 
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Table 7 Adjusted model for the association between RA and ADL in adults for both genders. 

ADL & 

IADL 

Adjusted 

Female with RA  

(N=680) 

Male with RA 

(N=322) 

Big 

problems 
Risk (%) OR (95%CI) 

P-

value 

Big 

problems 
Risk (%) OR (95%CI) 

P-

value 

Dress 
35 5.14% 

1.44 (0.96 

– 2.63) 
0.233 14 4.34% 

1.17(0.79– 

2.40) 
0.671 

Bed 

19 2.79% 

2.46 

(1.07– 

5.68) 

0.034 7 2.17% 

2.91 

(0.88– 

9.61) 

0.079 

Drink 

12 1.76% 

2.16 

(0.76– 

6.10) 

0.144 4 1.24% 

3.43 (0.49 

– 23.86) 0.213 

Wash 

27 3.97% 

2.05 (0. 

92– 4.54) 0.075 8 2.48% 

1.01 

(0.39– 

2.55) 

0.986 

Open 

jar 216 31.76% 

1.50(1.16– 

1.93) 0.002 22 6.83% 

1.58 

(0.84– 

3.00) 

0.154 

Bend 

51 7.5% 

1.37 

(0.85– 

2.20) 

0.186 39 12.11% 

1.47(0.90– 

2.38) 0.120 

Car 

47 6.91% 

1.37 (0. 

83– 2.27) 0.211 15 4.65% 

2.53 

(1.08– 

5.93) 

0.033 

Walk 

outside 
32 4.70% 

1.87(0.90– 

3.90) 
0.091 3 0.93% 

0.66(0.12– 

3.57) 
0.634 
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P-value significance less than 0.05. Adjusted for age, education, exercise, chronic diseases, body fat 

(%). 

 

Figure 5 Forest plot for adjusted model for ADL in female participants. 

 

 

Figure 6 Forest plot for adjusted model for ADL in male participants. 

 

The RA estimated prevalence was 37.33% in the arthritis sub-group in HUNT4 study 1.7%. 

Furthermore, prevalence estimated for females with RA were higher than for male participants 

with RA both in the arthritis subgroup (40.7% versus 31.8%)  and HUNT4 study (1.21% versus 

0.57%).  
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DISCUSSION  

The purpose of this cross-sectional population-based study was to investigate the association 

between ADLs / IADLs and RA in adults, based on HUNT4 data, and to explore potential 

differences between males and females. The findings from this study indicate that there is a 

significant relationship between RA and ADL, as well as differences between the two genders. 

Females with RA have 8.9% higher prevalence more than males. Females with RA have 

problems with opening jar and getting in/out of bed, whereas getting in/out of car is harder to 

do for male patients with RA. 

RA and potential confounders made it harder to operate ADLs and IADL; going in/ out of bed, 

opening a jar, bending to pick up a thing, and getting in/out of a car. The risk (%) for each 

ADL/IADL based on the number of participants with big problems are descending from highest 

to lowest risk as follows: bending to pick up something, getting in/out of a car,  wearing clothes, 

hygiene and walking outdoors, going in/ out of bed, opening jar, and picking up a glass to drink 

(see Table 6). When comparing for each gender, women with RA have problems getting in/out 

of bed and opening a jar (see Figure 5). Men with RA only have problem in order to get in/out 

of a car (see Figure 6). The ADLs opening a jar and bending to pick up something are hindered 

by RA for both genders. Lack of prior studies regarding the association between RA and 

different ADLs/IADLs makes it difficult to compare results of this study with previous studies. 

Stamm et al. (2016) demonstrated that female sex was associated with an increased risk of 

deficits in intense ADLs, but with a decreased risk of deficits in basic IADLs. Age was 

associated with an increased risk of reduction in all four dimensions of ADL. Prevalence of 

RA in in HUNT4 study 1.7%. Women`s prevalence in the HUNT4 study is 2.12 times more 

than men. According to Almutairi et al.2021, the global RA prevalence estimate was 0.46% 

(95% 0.39-0.54). Linauskas et al., 2019, stated that being female contribute to higher risk for 

RA. The results were similar to previous studies. 

Family history of RA is a function of both genetic and environmental risk of developing RA. 

The results suggest that having RA in the family history might contribute to developing RA. 

Based on the findings of Frisellet al. (2016), family history seems one of the strongest risk 

factors for developing RA. Despite the progress made in family history association studies, this 

predictive value is unlikely to be replaced by genetic markers any time soon. It can be argued 

that participants mean age was in adult age group which is 25-64 years. However, participant 

with RA were part of senior group that is more than 65 years old. Elderly people are more often 
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diagnosed with RA. According to Onna et al. (2016), age- related decline in immune cell 

functions, may contribute to the development of RA. This is a similar finding to previous study. 

The results on sex as a potential confounder indicated that RA`s prevalence is higher in women 

compared to men. Sokka et al. (2009) published an analysis based on an exceptionally large 

international cohort of RA patients. Their results indicated that in this large multinational 

cohort, RA disease development measures are worse in women than in men. Physiological 

changes may help to decrease risk of RA in women. According to Chen et al. (2015), the result 

from their meta-analysis suggests that breastfeeding is associated with a lower risk of RA, no 

matter if breastfeeding time is longer or shorter than 12 months.  

The majority of participants reported both RA and other chronic diseases, with a minority of 

participants who only have RA. Consequently, based on the present results, there is a 

significant association between having other chronic diseases and RA. Similarly, Jeong et al. 

(2017) stated that RA was associated with an increased risk of cardiovascular disease, 

pulmonary tuberculosis, asthma, thyroid disease, hepatitis B, and depression after adjustment 

of socioeconomic and lifestyle characteristics. Participants with RA have higher BMI/body fat 

% than those without RA. As a result, higher body fat (%) is associated with increased risk of 

having RA. This is consistent with Qin et al. (2015), whose results suggested that an increase 

in BMI could contribute to higher risk for RA.  

Participants` education level overall is higher than 3 years of academic or vocational school. 

However, non-RA participants have higher level of education than RA patients in the current 

study. This is a similar finding of previous studies. For example, Jiang et al. (2015) found that 

higher educated newly diagnosed RA patients had less pain and less functional impairment at 

diagnosis and throughout the follow-up period, although the statistically significant differences 

were of limited clinical relevance. Exercise scores show that RA patients are less active, and 

they have reported lower scores. It is likely that RA`s symptoms such as stiffness, 

inflammation, pain, and fatigue in RA patients make exercising more difficult compared to 

non-RA participants. This is a similar result of previous studies. Conn et al. (2008) conducted 

a meta-analysis on outcomes for exercise intervention among adults with RA. Their findings 

showed that exercise interventions resulted in moderate positive effects on physical activity 

behavior and small positive effects on pain and physical function outcomes. They suggested 

that future research should further examine frequency, type, and intensity of exercise. 

Analyzing confounders such as exercise, education level, and ADL/IADL by assigning score 

for each response of participants have both advantage and disadvantages. The most important 
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advantage of using similar scoring system is to include missing values to consider as many 

participants as possible in the analysis. However, a wide range of scores will be produced to 

interpret. There is another way of analyzing exercise confounder which is Mets. Mets system 

can be applied if more information in details were provided. 

More research is still required to find out whether other ADLs/IADLs can be hindered by RA 

generally and between genders. All patients with RA who have had it for a long time are on 

medicines to keep it under control. However, this does not lessen the significance of 

nonpharmacologic (non-drug) therapies. Effective treatments consist of education and 

counseling, rest, exercise, physical and occupational therapies, dietary therapy, measures to 

reduce bone loss, as well as avoiding smoking and consuming alcohol (Venables, 2022). 

Improved awareness about the potential relationship between RA and ADL is important to 

better plan, develop, and improve the health services of the future. 

Strengths  

To the best of our knowledge, this cross-sectional study is the first to use a large study sample 

(n=2684 from the HUNT4 study) to investigate the association between RA and daily life 

functioning in adults. A wide range of sociodemographic and lifestyle variables are available 

in the questionnaire data, allowing for the ability to include potential key factors in the analysis, 

thereby enhancing the validity of the results. The current study highlights the prevalence of RA 

and its impact on Norwegians, which may be relevant for similar countries and participants. 

Limitations 

There are several limitations associated with this study as well. Missing data on characteristics 

were classified as "unknown", which could lead to residual confusion. ADL-related 

information was evaluated based on self-reports rather than standard measurement methods by 

healthcare professionals, which potentially may have led to bias in the information given by 

the participants. Moreover, we did not have equal sample sizes between men and female 

participants, which may also skew the results. 

Key confounders which may have an impact on the association between RA and ADL are 

many. The geographic area in which HUNT4 study was conducted may put some restrictions 

on the results, as it does not include any major cities. In the current study, due to timing and 

researchers’ choices, smoking was not considered, but as chronic diseases and smoking are 
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some of the most important confounding factors, medical researchers need to analyze these in 

more detail. Finally, the current study is cross-sectional, which takes into consideration the 

recognizable proof of associated factors. However, this does not allow to ascertain a cause-

and-effect relationship. For this, a longitudinal design would be necessary, the data of which 

are available in the HUNT dataset. 

CONCLUSION  

In summary, the results of this research indicate that there is a significant association between 

RA and ADL in Norwegian people, based on the HUNT4 dataset. Women are more at risk of 

RA than men and have more problems with ADL/IADL. The lack of studies about the 

association between RA and different ADLs and IADLs highlights the importance of such 

studies as the current one. Furthermore, gender differences in the association between RA and 

ADL/IADL is not sufficiently studied. This is one of the first studies to show an association 

between RA and ADL/IADL in greater detail. In the future, more studies regarding RA and 

ADL would contribute to understand better and reduce the prevalence of RA. 
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