
nutrients

Article

Association between Malnutrition and Quality of Life in
Elderly Patients with Rheumatoid Arthritis
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Abstract: Rheumatoid arthritis (RA) is a progressive articular disease. In addition to damaging the
joints, it may cause multiple organ complications, and considerably impair the patient’s functioning.
Elderly patients with RA report pain, fatigue, mood disorders, sleep disorders and insomnia, accom-
panied by weakness, poor appetite, and weight loss. All these factors combined have an adverse
effect on the patient’s perceived quality of life (QoL). Due to the chronic nature of RA and the high
risk of malnutrition in this patient group, the present study investigated QoL, activities of daily living,
and frailty syndrome severity in relation to MNA (Mini Nutritional Assessment) questionnaire scores
among elderly RA patients. The study included 98 patients (aged over 60) diagnosed with RA per
the ARA (American Rheumatism Association) criteria. The following standardized instruments were
used: WHOQoL-BREF for QoL, the Edmonton Frail Scale for frailty syndrome severity, MNA for
nutritional status assessment, and MMSE (Mini-Mental State Examination) to assess any cognitive
impairment. Medical data were obtained from hospital records. Patients with a different nutritional
status differed significantly in terms of limitations in activities of daily living (ADL) and instrumental
activities of daily living (IADL). Higher levels of malnutrition were associated with greater limita-
tions in activity. An adverse impact of lower body weight on cognitive function was also observed
(dementia was identified in 33.33% of malnourished patients vs. 1.79% in patients with a normal
body weight). Likewise, frailty was more common in malnourished patients (mild frailty syndrome
in 33.3%, moderate in 16.67%, and severe in 16.67%). Malnourished patients had significantly lower
QoL scores in all WHOQoL-BREF questionnaire domains than those with a normal body weight, and
multiple-factor analysis for the impact of selected variables on QoL in each domain demonstrated that
frailty was a significant independent determinant of poorer QoL in all domains: perceived quality of
life (β = −0.069), perceived health (β = −0.172), physical domain (β = −0.425), psychological domain
(β = −0.432), social domain (β = −0.415), environmental domain (β = −0.317). Malnutrition was
a significant independent determinant of QoL in the “perceived health” domain (β = −0.08). In
addition, regression analysis demonstrated the positive impact of male sex on QoL scores in the
psychological (β = 1.414) and environmental domains (β = 1.123). Malnourished patients have a
lower QoL than those with a normal body weight. Malnutrition adversely affects daily functioning,
cognitive function, and the severity of frailty syndrome. Frailty syndrome is a significant independent
determinant of poorer QoL in all WHOQoL BREF domains.
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1. Background

Rheumatoid arthritis (RA) is a chronic polyarticular inflammatory disease affecting
1% of the total population [1]. In Poland, approximately 400,000 people suffer from RA [2].
Approximately 30% of RA cases are patients over 60 years of age, which is particularly
important in view of the increasing survival time, as it means that the number of elderly RA
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patients will continue to grow [3]. Rheumatoid arthritis is a progressive articular disease.
As well as damaging the joints, it may cause multiple organ complications, and restrict a
patient’s physical, psychological, and social functioning to a considerable extent. Elderly
patients with RA may be treated less aggressively than they should [4,5] and are less likely
to receive combination therapy with DMARDs (disease-modifying antirheumatic drug)
or biologics compared to younger patients. Treatment may have different purposes: for
an old person it may help maintain function and independence now and in the short
term, whereas for a young person it is to help now and in the long-term future (to prevent
damage). The available studies demonstrate an adverse impact of the disease on patients’
daily functioning, as the patients report very poor health outcomes in all aspects of daily
living [6–8]. The disease leads to dissatisfaction and distress associated with the physical,
professional, psychological, and social limitations it imposes. Besides difficulties in daily
activities, patients complain of pain, fatigue, mood disorders, and insomnia. The disease
tends to be very distressing, as it interferes with the performance of social roles, and
causes pain. In addition to the typical bone and joint mobility restrictions and joint pain,
RA produces systemic symptoms. The most commonly reported ones include loss of
appetite, body weight loss, weakness, fatigue, and sleep disorders. RA has also been
linked to multiple gastrointestinal complaints, specifically including dyspepsia (upper
abdominal pain, burning, postprandial fullness and early satiety, bloating, nausea, and
belching), mucosal ulcers, and changes in bowel habits, with constipation or diarrhea [9].
Among patients with severe RA, nutritional deficiency concerns are diagnosed and most
often concern: folic acid, vitamin D, and zinc deficiency, retinol-binding pro-tein (RBP)
and thyroxine-binding prealbumin (TBPA). Nutritional parameters are related to disease
activity and glucocorticoid treatment. Prolonged use of these may cause intestinal problems
such as irritation, ulcers, acid reflux and even kidney failure. Medicaments used to control
the activity of the disease causes gastrointestinal changes, which affect the ingestion,
digestion and absorption of food [10]. Thirty two percent of patients with RA experience
rheumatoid cachexia, as a result of joint destruction, subsequent muscle inactivity, high
levels of sarcoactive inflammatory cytokines—incl tumor necrosis factor α (TNF) -α and
interleukin (IL) 1β, loss of muscle mass and strength and the accompanying increase in
fat mass are very common in patients with rheumatoid arthritis. In addition, factors used
commonly in RA to tamper down inflammation, including TNF inhibitors and the IL 6
receptor blocker, further aggravate body protein and energy metabolism, inducing body
composition alterations [11].

Elderly patients with RA next to malnutrition pain, report fatigue, mood disorders,
sleep disorders and insomnia, accompanied by weakness, poor appetite, and weight
loss. When combined, all these factors adversely affect the patient’s perceived quality of
life [12,13]. The prevalence of malnutrition in chronically ill patients and its adverse impact
on chronic treatment outcomes, morbidity, and QoL have been well documented, though
studies specifically focusing on rheumatic disease remain scarce [14,15]. Patients with RA
have a characteristic pattern of malnutrition, with mild obesity at the early stage of the
disease [16]. As the condition progresses, skeletal muscle protein levels drop and BMI
(Body Mass Index) continually decreases, mainly due to rheumatoid cachexia, loss of lean
body mass, and metabolic disturbances caused by increased proinflammatory cytokine
levels. Such a BMI decrease and malnutrition in RA patients is a predictor of poor prognosis
in terms of functioning and life expectancy [16]. Patients also have concurrent mental
health problems, such as depressive disorders or chronic fatigue, which may additionally
suppress appetite and limit food intake [17].

Due to the long-term chronic disease processes, many patients with advanced RA are
elderly, which is associated with a risk of comorbidities typical for the elderly population.
The most common ones include cognitive impairment, frailty syndrome, polypharmacy,
and multimorbidity. The adverse impact of malnutrition on morbidity, mortality and QoL
in a variety of diseases has already been recognized [18–20]. The available publications re-
port associations between the above-mentioned disorders typical for the elderly population
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and malnutrition in patients with cardiovascular disease [18], respiratory disorders [19],
or cancers [20], but few papers have been published on patients with rheumatic diseases.
Therefore, we have undertaken to evaluate nutritional status, cognitive impairment, func-
tional limitations, frailty syndrome severity, and their associations with QoL.

QoL evaluation has become an important part of daily practice for physicians and
nurses in recent years, and a topic of particular interest for many researchers. It may
constitute an important endpoint in the evaluation of treatment outcomes. Approaching
treatment effectiveness from the point of view of QoL has presented the medical commu-
nity with an opportunity to demonstrate long-term effectiveness in the management of
chronic diseases.

The ongoing assessment of QoL is a multi-dimensional concept incorporating the
individual’s perception of health status, psycho-social status and other aspects of life and
rather concerns the impact of disease and symptoms on daily functioning and perception of
health. Quality of life is assessed on the basis of physical, mental, social and environmental
fitness, which refers to mobility, financial resources, access to medical care and the home
environment. Additionally, questions are asked about the perception of health and quality
of life. The purpose of our study was to analyze selected factors, including cognitive
impairment, frailty syndrome, multimorbidity, the number of medications taken, and
patient sex, in the context of malnutrition, and to evaluate their relationships with QoL in
elderly RA patients.

2. Material and Methods
2.1. Study Course

The study included 98 patients hospitalized at the Department of Rheumatology and
Internal Diseases. The inclusion criteria were: age above 60 years, stable clinical condition
and RA diagnosed per the ARA criteria [21]. Patients with severe cognitive impairment
preventing full contact (MMSE, score below 23) were excluded from the study. Patients
were assessed with regard to the inclusion criteria during their visit at the department. The
inclusion procedure was performed by properly trained staff (a physician and a nurse).

The study plan had assumed that patients would complete the surveys without
assistance, but in some cases, due to the advanced age and vision impairment of some
included patients, a nurse assisted the respondents in reading the questionnaire items
whenever necessary. In all cases, the primary consideration was the unassisted provision
of responses to all items.

All elderly patients included in the study were evaluated on the basis of an interview
questionnaire specifically designed for the purpose of the study, and a number of stan-
dardized scales. The MMSE questionnaire was used to evaluate cognitive function for the
purpose of patient exclusion based on the pre-established criteria.

The first stage of the study involved an interview used to collect general personal
details and data on respondents’ socio-economic standing and health, and the MMSE
assessment (Figure 1). During the study period, 117 patients matching the age and RA
diagnosis criteria were enrolled in the study, but 11 were then excluded based on MMSE
scores. Further evaluations included the 106 patients who met the inclusion criteria.

At the next stage of the study, 106 patients were evaluated for functional capacity,
nutritional status, and QoL. At this stage, 4 patients dropped out, despite their prior consent
to participate in the study, and another 4 patients returned incomplete questionnaires.

All the remaining 98 patients were in a stable clinical condition. All patients consented
to participate, having been informed that this was strictly voluntary and anonymous, and
that they could withdraw at any time without providing a reason.

The study was approved by the Bioethics Committee of Wrocław Medical University.
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2.2. Data Collection

The authors’ own questionnaire was used to collect data on patients’ sex, age, educa-
tion, relationship status and residence. Clinical data were gathered from hospital records.

2.3. Cognitive Function Assessment

We used the Folstein Mini-mental State Examination (MMSE) questionnaire. It is com-
monly used for dementia screening, allowing for rapid administration and straightforward
interpretation of results [22]. The MMSE measures cognitive functions including sense of
direction, memory, attention, linguistic function, and visual–spatial abilities, as well as the
ability to count, recall things, repeat, and carry out orders [22]. The score range is 0–30, and
lower scores indicate poorer cognitive function. Scores ≤ 23 suggest cognitive impairment.
MMSE Cronbach alpha was 0.6108 [23].

2.4. Functional Capacity Assessment

The Instrumental Activities of Daily Living (IADL) scale was used to assess patients’
ability to perform complex daily activities. The scale evaluates eight parameters: using
a phone, shopping, preparing meals, housekeeping, doing laundry, using transportation,
taking medication, and managing money. Scores for each category range from 3 points—the
patient is able to perform the activity with no assistance, to 1 point—the patient is entirely
unable to perform the activity. The maximum score is 24 points, and the lower the score,
the less independent the respondent [24]. The Lawton IADL subscales had a Cronbach’s
alpha of 0.91 [25]. Cronbach’s alpha for the Polish study group was 0.93 (0.91; 0.95).

2.5. WHOQoL-BREF Quality of Life Assessment

The standardized, short version of the questionnaire is used for subjective QoL as-
sessment in healthy or ill individuals, for research or clinical purposes. It provides a
QoL profile including four domains: physical, psychological, social, and environmental.
Scores in each domain are determined by calculating arithmetical means from all items
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contained in a given domain (26 items total). Domain scores reflect patients’ individual
perceptions of their QoL in each aspect. The Cronbach’s alpha coefficient for the original
version of the WHOQOL-BREF scale was 0.896, and for the Polish version in the own study,
0.84 (0.79; 0.88) [26,27].

2.6. The Mini Nutritional Assessment (MNA) Questionnaire

All patients were tested using the complete MNA® Mini Nutritional Assessment
questionnaire (Nestlé Nutrition Institute), comprising a screening part and an assessment
part. The former concerns appetite loss, mobility, weight loss over 3 months, BMI, and
neuropsychological problems. The latter concerns diet (number of meals, food and fluid
intake), medication, self-reported nutritional status, and overall health. Calf and mid-arm
circumference measurement is also included. The instrument has strict cut-off values,
which has contributed to its widespread use in clinical practice worldwide. The assessment
part comprises 12 items, broken down into anthropometric, general, dietary, and subjective
assessment. Total MNA scores from both parts are used to identify patients with a normal
nutritional status (≥24 points), at risk of malnutrition (17–23 points), and with protein-
calorie malnutrition (<17 points) [28]. MNA scale has good internal consistency. The
Cronbach’s Alpha, were 0.83. Validation studies have shown high reliability and validity
of this tool (scale sensitivity—97.9%, scale specificity—100%) [29].

2.7. Statistical Analysis

For all patients included, we analyzed the correlations between nutritional status
assessed using the Mini Nutritional Assessment scale and cognitive function, frailty, and
WHOQoL-BREF scores. We also considered differences resulting from socio-demographic
parameters, health status, and clinical parameters (number of chronic conditions). MNA
scores below 17 points were used to identify malnutrition.

For continuous or ordinal variables, data are presented as means and standard devia-
tions, and as medians with interquartile ranges and ranges; for categorical variables, data
are presented as percentages. Comparisons of categorical variable frequencies between
groups were performed using the chi-squared test or Fisher’s exact test (when class size
was smaller than five). Quantitative variable values were compared between two groups
using the Mann–Whitney test. For three or more groups, quantitative variable values were
compared with the use one-way ANOVA or the Kruskal–Wallis test (when the variable did
not have normal distribution). The effect of the MNA group on WHOQOL-BREF scores
was analyzed with the use of ANCOVA with the age as covariate of WHOQOL-BREF.
When a comparison showed statistically significant differences, post-hoc analyses were
performed using the Bonferroni or Dunn’s or test, respectively. In the case of heavily left-
skewed IADL scores, the effect of age was verified in a two-stage approach. Firstly, a linear
regression model of the relationships between the age and IADL score was performed
and the residuals were derived. At the second stage, the effect of MNA groups on the
residuals (logarithmized for normalizing its frequency distribution) was tested with the use
of one-way ANOVA. The relationships between selected variables and WHOQOL-BREF
was analyzed with the aid of full multiple linear regression model. The Variance Inflation
Factor (VIF) was used for checking the co-linearity of these explaining variables. The VIF
ranged from 1.05 (Sex) do 2.38 (EFS), which proves the weak co-linearity of the variables.
All analyses used a significance threshold of 0.05. The analyses were performed using
the R software, version 4.0.4 (multiple regressions and the VIF calculation), the G*Power
software (power test analyses), and Statistica 13.5 (other analyses).

3. Results

The MNA scores in our study were interpreted in accordance with the key and 57.14%
patients were found to have a normal nutritional status, 36.73% were at risk of malnutrition,
and 6.12% were malnourished. Further analyses were performed for groups identified on
the basis of patients’ nutritional status.
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A comparative analysis of the socio-demographic characteristics of the patients stud-
ied and their nutritional status demonstrated that malnourished patients were significantly
more likely to suffer from colorectal disease (50% vs. 13.9% vs. 11.8%; p = 0.001) compared
to those RA patients who were well-nourished or at risk of malnutrition (Table 1). Notably,
the malnourished patients were also significantly older than the other two groups (73.7 (7.4)
vs. 72.5 (6) vs. 71.1 (6.8), p = 0.03). In the Bonferroni test, significant differences were ob-
served between the Malnutrition group and the Normal nutritional status group p = 0.045).

Table 1. Socio-demographic and clinical characteristics in the studied groups, by nutritional status (Fisher test).

Characteristic
Malnutrition

(n = 6)

Risk of
Malnutrition

(n = 36)

Normal
Nutritional

Status (n = 56)

All
(n = 98) p *

%

Sex
Female 50.0 61.1 69.6 65.3

0.45
Male 50.0 38. 9 30.34 34.7

Relationship
status

In a relationship 50.0 41.7 64.3 55.1
0.29

Single 50.0 58.3 35.7 44.1

Education

Primary 16.7 8.33 7.1 8.2

0.60
High school or

vocational 83.3 61.1 60.7 62.2

College/university 0.0 22.2 28.6 24.5

No data 0.0 8.3 3.6 5.1

Financial
standing

Very good 0.0 0.0 3.6 2.0

0.83
Good 50.0 33.3 41.1 38.8

Moderate 50.0 61.1 51.8 55.1

Poor 0.0 5.6 3.6 4.18

Comorbidities

Colorectal diseases 50.0 13.9 11.8 9.2 0.001

Asthma 0.0 11.1 14.3 12.24 0.89

Hypertension 33.3 63.9 53.6 56.12 0.29

Diabetes mellitus 0.00 30.56 26.79 26.53 0.35

Thyroid disease 16.67 27.78 8.93 16.33 0.05

Renal insufficiency 0.00 11.11% 0.00 4.08 0.05

Age [years] mean ± SD 73.7 ± 7.4 72.5 ± 6 71.1 ± 6.8 72.6 ± 6.5 0.03

n: number; SD: standard deviation; *: significance level.

3.1. ADL and MNA

Patients with a different nutritional status differed significantly in terms of impairment
in activities of daily living. Table 2 shows significant statistical differences in the share of
ADL groups in the groups depending on the nutritional status. In the Poorer nutritional
status group, the most people who were unable to function independently were observed
(50 vs. 13.9 vs. 0.0); 98.2% (p < 0.001) of normally nourished patients had a full ADL
capacity, while in the malnourished group, one in two patients, had a severely limited
capacity to perform ADL.
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Table 2. Independence in daily activities by nutritional status.

Malnutrition
(n = 6)

Risk of
Malnutrition (n =

36)

Normal Nutritional
Status (n = 56) All (n = 98) p *

%

ADL—activities of daily
living—unable to

function independently
50.0 13.9 0.0 8.2

<0.001

ADL—activities of daily
living—some

restrictions
0.0 11.1 1.8 5.1

ADL—activities of daily
living—unrestricted

independent functioning
50.0 75.0 98.2 86.7

* Fisher’s exact test; ADL: activities of daily living; n: number.

3.2. IADL and MNA

IADL scores were heavily left-skewed in the groups analyzed and therefore, the
Kruskal–Wallis test was used, and results were presented as medians, quartiles, and ranges.

Patients with a different nutritional status differed significantly in terms of limitations
in instrumental activities of daily living. To accurately identify correlations between the
two factors, post-hoc analysis was performed. It demonstrated that normally nourished
patients had significantly higher IADL scores than patients at risk of malnutrition and
malnourished patients, while the difference between malnourished patients and patients at
risk of malnutrition was statistically insignificant (Dunn’s test: p < 0.001, p = 0.006, p = 0.73,
respectively) (Table 3, Figure 2).

Table 3. Ability to perform instrumental activities of daily living by nutritional status.

IADL (Points)
p *

n Mean SD Median Min. Max.

Malnourished 6 15 6.96 13.5 8 23

At risk of
malnutrition 36 19.11 4.46 19 8 24

Normal
nutritional

status
56 22.54 1.8 23 17 24

All 98 20.82 4.05 22 8 24 <0.001

* Kruskal–Wallis test + post-hoc analysis (Dunn test); n: number; SD: standard deviation; IADL: instrumental
activities of daily living.

3.3. Edmonton Frail Scale (EFS) and MNA

Furthermore, the relationship between nutritional status and frailty syndrome was
evaluated in the study sample. The results demonstrated an association between greater
degree of malnutrition and greater severity of frailty in RA patients. Among the malnour-
ished patients, 16.67% had severe frailty and the same percentage had moderate frailty,
while in the normally nourished group, there was no severe frailty, and moderate frailty
was only found in 3.57% of patients (p < 0.001). In the malnourished group, all patients
had some degree of frailty, while nearly half of patients with a normal nutritional status
had no frailty.
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3.4. MMSE and MNA

Our findings show that patients with a different nutritional status also differed signifi-
cantly in terms of cognitive impairment, as more impairment was associated with poorer
nutrition (Table 4). Only half of the malnourished respondents had a normal cognitive
function test result, while in the normally nourished group, the percentage was 87.5%
(p = 0.008).

Table 4. Prevalence of frailty and cognitive impairment by nutritional status.

Malnourished Risk of
Malnutrition

Normal
Nutritional

Status
All p *

%

Frailty Syndrome

No frailty 0 13.89 73.21 46.94

<0.001

Vulnerability 33.33 30.56 12.50 20.41

Mild frailty 33.33 27.78 10.7 18.37

Moderate frailty 16.67 27.78 3.57 13.27

Severe frailty 16.67 0 0 1.02

Cognitive Impairment (MMSE)

Dementia 33.33 19.44 1.79 10.20

0.008
Cognitive

impairment
without dementia

16.67 19.44 10.71 14.29

Normal function 50.00 61.11 87.50 75.51

* Fisher’s exact test; MMSE: Mini-Mental State Examination.

3.5. Comparison of QoL in Specific WHOQoL Domains by Nutritional Status

WHOQoL-BREF scores did not have normal distributions in the groups analyzed
(Shapiro–Wilk test p < 0.05), and therefore, the Kruskal–Wallis test was used for analysis,
and the results were presented as medians, quartiles, and ranges for each variable.

Our findings demonstrated an association between QoL in the social and physical
domains and nutritional status. To accurately identify correlations between the two factors,
post-hoc analysis was performed. It showed that in each of the two domains, patients
at risk of malnutrition had a poorer QoL than those with a normal nutritional status
(Table 5). The mean score in the physical domain was 10.83 in the malnourished group
and 12.68 in the normally nourished group. Likewise, the mean score in the social domain
was 12.33 for malnourished patients, and 14.29 for those with a normal nutritional status.
Similar relationships were observed for the perceived QoL and perceived health domains,
where patients with a normal body weight scored higher than those who were at risk of
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malnutrition or malnourished: 3.68 ± 0.58 vs. 3.33 ± 0.68 vs. 3.33 ± 1.03, respectively, for
perceived QoL, and 3.14 ± 0.98 vs. 2.47 ± 0.84 vs. 2.67 ± 0.82 for perceived health. The age
effect on the WHOQOL-BREF score was poor (significant in environmental domain only).
The results are shown in Table 5.

Table 5. Comparison of QoL in specific WHOQoL-BREF domains by nutritional status.

WHOQOL-BREF

MNA

pMNA pAgeMalnourished
Mean ± SD

At Risk of
Malnutrition
Mean ± SD

Normal
Nutritional Status

Mean ± SD

Perceived Quality of Life 3.33 ± 1.03 3.33 ± 0.68 a 3.68 ± 0.58 a 0.049 0.93

Perceived Health 2.67 ± 0.82 2.47 ± 0.84 a 3.14 ± 0.98 a 0.004 0.75

Physical Domain 10.83 ± 3.49 11.31 ± 2.39 12.68 ± 2.27 0.049 0.24

Psychological Domain 12.5 ± 3.89 13.28 ± 2.73 14.45 ± 2.24 0.12 0.62

Social Domain 12.33 ± 2.86 12.67 ± 2.93 a 14.29 ± 2.61 a 0.036 0.14

Environmental Domain 13.83 ± 2.86 13.22 ± 2.28 13.96 ± 2.17 0.054 0.02

pMNA—statistical significance of MNA effect, pAge—statistical significance of age as a covariate of WHOQOL-BREF scores in ANCOVA test,
a—variables with statistical significant difference in post hoc Bonferroni test; MNA: Mini Nutritional Assessment; SD: standard deviation.

3.6. Multiple-Factor Analysis for the Impact of Selected Variables on WHOQoL-BREF
Domain Scores

We analyzed the impact of selected variables (nutritional status, cognitive function,
frailty, chronic comorbidities, sex, and number of medications taken) on each WHOQOL-
BREF domain. Linear regression model findings are as shown in Table 6.

For the “perceived QoL” domain, frailty was found to be an independent predictor of
QoL. Each additional point in the EFS questionnaire decreased the QoL score in this domain
by an average of −0.07 points (p < 0.05). For the “perceived health” domain, independent
predictors included frailty and cognitive impairment. Each additional point in the EFS
questionnaire decreased the QoL score in this domain by an average of −0.17 points
(p < 0.001). For the physical QoL domain, frailty was an independent predictor. Each
additional point in the EFS questionnaire decreased the QoL score in this domain by an
average of −0.50 points (p < 0.001). As to medication (>3), it increased QoL in the domain
by an average of 1.71 (p < 0.05). For the psychological QoL domain, independent predictors
included frailty and male sex. Each additional point in the EFS questionnaire decreased
the QoL score in this domain by an average of −0.36 points (p < 0.01). As to the male sex, it
increased QoL in the domain by an average of 1.38 (p < 0.05), compared to female sex. For
the social QoL domain, frailty was an independent predictor. Each additional point in the
EFS questionnaire decreased the QoL score in this domain by an average of −0.34 points
(p < 0.001). For the environmental QoL domain, independent predictors included frailty
and male sex. Each additional point in the EFS questionnaire decreased the QoL score in
this domain by an average of −0.61 points (p < 0.01), while male sex increased it by an
average of 1.93 points (p < 0.05), compared to female sex. As to age, it increased QoL in the
domain by an average of 0.18 (p < 0.01).
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Table 6. Multiple linear regression model (coefficients are given) for the impact of selected variables on WHOQoL-BREF domain scores.

Variable Perceived
Quality of Life

Perceived
Health

Physical
Domain

Psychological
Domain

Social
Domain

Environmental
Domain

Intercept 2.10 5.16 ** 16.95 ** 14.84 * 11.74 ** 15.43
Sex (male) −0.04 −0.17 0.79 1.38 * 0.55 1.93 *

Age 0.01 0.01 0.07 0.04 −0.03 0.18 **
EFS −0.07 * −0.17 *** −0.50 *** −0.36 ** −0.34 *** −0.61 **

MNA 0.01 0.00 0.02 0.09 −0.02 0.03
Medication

(>3) 0.19 −0.11 1.71 * 0.93 0.05 −0.38

MMSE 0.03 −0.07 0.02 0.03 0.07 0.02
Comorbidities −0.05 −0.08 0.14 0.13 0.24 0.28

p (model) 0.009 <0.001 <0.001 0.002 0.001 0.002
R2adj. 0.12 0.23 0.21 0.16 0.20 0.16

MNA: Mini Nutritional Assessment; EFS: Edmonton Frail Scale; MMSE: Mini-Mental State Examination. Statistical significance of variables: * p < 0.05, ** p < 0.01, *** p < 0.001. R2adj.—adjustedR2.
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4. Discussion

Our study demonstrated that among RA patients, health-related QoL as measured
using the standardized WHOQoL-BREF scale was poorer in malnourished than in properly
nourished patients. In addition, we found that poor nutritional status was associated
with cognitive impairment and frailty syndrome severity, all of which adversely affected
daily functioning and may in turn result in poorer nutrition. It is worth noting that in the
regression analysis, the nutritional status was not a statistically significant factor affecting
QOL, different to what we assumed in our study.

Musculoskeletal disorders can result in a loss of the ability to work and lower QoL [2].
Though effective pharmaceutical treatments are available, the continued high burden of
comorbidities and impaired functional capacity indicate that further innovation in RA
management is required. Diet and compensation of lost body weight have proven to be
promising strategies for reducing the burden of RA [9].

Our study is one of only a few on the topic. Notably, hospitals have recently been
obliged to assess patients’ nutritional status, but the results of these assessments are
not widely used to evaluate patients’ functioning and treatment outcomes. The authors
emphasize that malnutrition may result from improper nutrition [30].

Malnutrition has been demonstrated to affect QoL chronically ill elderly popula-
tions [31], but issues of malnutrition in rheumatology are rarely addressed in studies. To
date, only a few papers have been published on the relationship between BMI and QoL in
this patient group. In Fu-kuda et al.’s study, QoL was poorer in RA patients with a low
BMI than in those with a moderate BMI [32]. The loss of muscle protein, but not of adipose
tissue, is a major factor in QoL deterioration, regardless of disease activity. Therefore,
according to Fu-kuda et al., RA management should also include nutritional treatment and
the prevention of further muscle protein loss, which may significantly improve QoL [32].

Kremers et al. demonstrated that joint pain and fatigue in severe forms of RA were
not the main factors contributing to QoL deterioration in RA patients with a low BMI [33].
Severe, chronic inflammation can be an aggravating factor, but the authors reported that
comorbidities, including cardiovascular disease, could have been responsible for the poor
QoL in RA patients with a low BMI [33]. The literature proves the relationship between the
occurrence of comorbidities and the quality of life. In our study, despite the fact that com-
parative analyses showed differences in the group of patients diagnosed with Colorectal
diseases, the regression analysis did not show co-existence of chronic disease as a variable
related to QoL. The quality of life of the sick is the result of a single and unique interaction
of the influence of the disease, the patient’s individual abilities, adaptation forces and cop-
ing processes of dealing with the disease [34]. In our study, another determinant related to
the assessment of the quality of life, but only in the perceived health domain, was cognitive
function. A higher rating of cognitive functions lowered the quality of life rating in this do-
main. Cognitive disorders are associated with information processing; as they slow down,
performing demanding tasks is difficult and requires more effort. There is a “stiffness” of
thinking and a susceptibility to distractors and perseveration. Subjective health assessment
is based on a personal assessment of the ailments and symptoms constituting sequelae of
the disease. People with cognitive functions disorder may have a disturbed perception of
reality and an objective insight into their health condition, treatment consequences and
long-term functioning possibilities, thus overstating their assessment.

In our findings, the adverse impact of frailty syndrome on QoL was observed. Malnutrition-
related loss of muscle protein leads to physical disability and limitations in ADL and IADL,
which are characteristic of people with frailty syndrome [32]. Tada et al. identified frailty
syndrome in 18.9–38.9% of RA patients, and its prevalence was significantly higher in those
with sarcopenia and poor disease control [35]. The specific components of frailty syndrome
are also worth recognizing, as its pathogenesis is often linked to malnutrition and lack of
physical activity.

Marcora et al. claim that the implementation of rehabilitation and nutritional programs
with protein supplementation may play a significant role in improving QoL in a frailty
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patient group. This may certainly also limit the adverse consequences of frailty [36].
Marcora et al. report that a diet preventing the accumulation of excess lipids and the
loss of muscle protein should have a high protein and low-fat content, with a controlled
supply of carbohydrates. According to these authors, such a diet may lead to improved
QoL in RA patients by preventing the loss of muscle protein and maintaining BMI in the
normal range [37].

In our study, frailty was the strongest negative independent determinant of QoL in all
the QoL domains studied. Salaffi et al., in a study on frailty in RA patients, demonstrated
that this patient population was at very high risk of developing frailty syndrome. According
to the authors, this may be related to the functional deterioration, depression, cognitive
impairment, falls, malnutrition and polyphagia they ex-perience [38].

Moreover, in our own study, we proved clearly that a greater degree of malnutrition is
associated with a greater severity of frailty syndrome and cognitive impairment. Notably,
concurrent frailty syndrome complicates patient management due to multi-morbidity and
risk of progression all the way to irreversible disability [39]. Bąk et al. demonstrated a
correlation between frailty syndrome and DAS28 (Disease Activity Score) in a group of RA
patients, which means that frail patients have a more advanced disease, more severe pain,
and a higher degree of disability [40]. Furthermore, in a Bąk et al. study as in our own
study, frailty was not an independent determinant of quality of life but negatively affected
every day functioning. They also report that QoL is reduced by disease symptoms, which
are more severe in those RA patients who have concurrent frailty.

Another independent determinant that had a positive impact on the QoL assessment
in the psychological domain was male gender. The issue of gender as a determinant of QoL
is often discussed and researchers lack a unified position. The available studies indicate
a lower quality of life of the respondents, which may result from a negative attitude to
pain and the occurrence of deformities. In women, the disease has a negative impact on
social life.

It is worth emphasizing that the quality of life depends on adaptive forces and the
processes of coping with the disease, which may be justified by the results obtained by us.

Implications for Practice: The issues addressed here, concerning the prevalence and im-
portance of frailty and malnutrition in RA patients, represent a novel and under-researched
topic in rheumatology. Therefore, further studies are warranted to understand whether
improved nutritional status would be associated with improved cognitive function, re-
duced frailty, and better QoL. RA patients should be routinely screened for malnutrition
and frailty, so that preventive measures can be implemented to reduce the risk of these
conditions and minimize their QoL impact.

Study Limitations: Our study is not free of limitations. The relatively small study
sample may be considered one such limitation; it did, however, include a specific group
of individuals aged 60 and above, diagnosed with rheumatoid arthritis. Moreover, frailty
syndrome was only evaluated using a single self-reported instrument, though no consensus
has yet been reached regarding the instrument to use in such evaluations. In addition, we
only used a generic QoL questionnaire.

5. Conclusions

In conclusion, malnourished RA patients had a significantly impaired QoL—more
malnutrition was associated with poorer QoL. QoL included perceived health, social
and physical domains. It was not, however, an independent determinant of lower QoL.
Malnutrition was significantly associated with cognitive impairment and with frailty
syndrome severity. Frailty was a strong and independent predictor of poorer QoL. Male
sex and age was associated with better QoL in the environmental domain and Medication
>3 was an independent predictor of better QoL in the physical domain.
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