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ABSTRACT
IMPORTANCE: Over half of outpatient visits are due to physical symptoms; yet, the
significance of symptoms in relation to older people’s wellbeing and prognosis has gained

very little research attention.

OBJECTIVES: This study aims to analyze the prognostic value of symptom burden, derived
from symptom count and frequency, in an older cohort aged 75 to 95. We also explore the

association between symptom burden and psychological wellbeing.

DESIGN: Randomly assigned cohorts of community-dwelling people aged 75-95 filled in

the postal questionnaire of the Helsinki Aging Study in 20009.

SETTING: Community-based, postal questionnaires (survey response rate 74%).

PARTICIPANTS: 1583 community-dwelling people aged 75-95 in the urban Helsinki area.

MAIN OUTCOMES AND MEASURES: The inquired symptoms were dizziness, back
pain, joint pain, chest pain or discomfort, shortness of breath, leg pain when walking, loss of
appetite, and urinary incontinence. Symptom burden was calculated according to the number
of symptoms and their frequency (score range: 0-8). The participants were subdivided into
four groups according to their symptom burden. Mortality data was extracted from the
Finnish Population Register in 2014. Psychological wellbeing (PWB) was measured using the

validated PWB score.

RESULTS: Of 1583 participants, 18% reported no symptoms over the past 2 weeks (Group
0), 31% scored 0.5-1 in the symptom burden score (Group 1), 23% scored 1.5-2 (Group 2),
and 28% scored 2.5-8 (Group 3). There was a linear relationship between symptom burden

and comorbidities, functional status, falls, and PWB. The groups showed a significant

difference in 5-year mortality, even adjusted for age, sex, and comorbidities: Group 1 1.18,



95% CI1 0.84-1.66; Group 2 1.63, 95% CI 1.15-2.31, and Group 3 2.08, 95% CI 1.49-2.91

compared to Group 0 (p for linearity <0.001).

CONCLUSION AND RELEVANCE: Symptom burden is associated with higher mortality
and lower PWB independent of comorbidities in community-dwelling people aged 75-95.
We conclude that somatic symptoms need to be assessed when examining the general health
status of an aging patient. Self-reported symptoms seem to convey information about health

that cannot be derived from medical diagnoses only.

Key words: symptom burden; multimorbidity; oldest old; mortality; psychological

wellbeing



INTRODUCTION

Physical symptoms are the cause of over half of outpatient visits (1), yet relatively little
emphasis is put on symptom assessment in the disease-focused clinical training of medical
school. The concept of symptom burden was introduced in seriously ill hospitalized patients
(2) to describe the overall impact of co-occurring symptoms and their severity: symptom
burden was associated with comorbidities as well as self-reported quality of life. In cancer
patients, symptom burden has been recognized as an important patient-reported outcome
(PRO) during and after cancer treatment (3). Furthermore, symptom burden measured with an
eight-item symptom scale (SSS-8) has been shown to be associated with subjective general

health status and to predict healthcare use in the general population (4).

Co-occurring multiple symptoms have been previously investigated regarding how they are
associated with depression and anxiety (5) and how they mirror somatization disorder (6, 7).
However, in older populations, the significance of somatic symptoms might be different due to
multi-morbidity (8). Some studies have shown that multiple, co-occurring symptoms have
prognostic value in the general older population (9, 10). Patel et al. (10) interviewed over 7000
Medicare beneficiaries 65 years or older about their symptoms and used symptom count (range
0-6) to represent the overall symptom burden. They observed that for each symptom there was
high co-occurrence with the other symptoms, and that a higher symptom count led to a higher
incidence of falls, nursing home admissions, and hospitalizations. Their study also confirmed
an earlier finding that a higher number of symptoms correlated with higher mortality in older

populations (9).

A recent study has shown that higher symptom burden in older people is associated with poorer
health-related quality of life and that changes in the former are reflected in the latter (11). To
our knowledge, there are no studies exploring the significance of symptom burden in very old
populations. Furthermore, research is lacking about the association of symptom burden with
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psychological wellbeing as well as sociodemographic characteristics in aging populations. The
current study sought to determine whether symptom burden predicts mortality and
psychological wellbeing among community-dwelling older cohorts age 75+ in the urban area
of Helsinki. Further, it aimed to determine participant characteristics associated with symptom

burden.

METHODS

Study design and participants

The Helsinki Aging Study (1989—present) is a longitudinal cohort study originally designed to
examine the prevalence and prognostic significance of clinical findings in the community-
dwelling older population in Helsinki (12, 13). The initial study in 1989 included a postal
questionnaire on living conditions, physical functioning, life satisfaction, need of aid, physical
symptoms, diagnosed medical conditions, and prescribed drugs. Since 1989, the study has been
repeated every 10 years. The current study examines questionnaire data from the 2009 Helsinki

Aging Study.

The study cohorts were retrieved from the Finnish Population Information System: random
samples of 600 persons from age groups 75, 80, 85, and 90 were invited. In addition, all persons
age 95 (n=233) in the urban Helsinki area were invited and formed the fifth age cohort. The
total number of participants invited was 2633. The approximate response rate was 74%, based
on estimates of how many survey recipients may have died, moved away, or been
institutionalized between the most recent Helsinki population census and mailing the
questionnaires. The Helsinki University Hospital Ethics Committee approved of the study

design.



Measures

Symptoms

The questionnaire asked the participants whether they had experienced any of the eight listed
symptoms over the past two weeks on a three-step scale: never, sometimes, or daily. The
symptoms were 1) joint pain that hinders activity, 2) back pain that hinders activity, 3) leg pain
when walking, 4) chest pain or discomfort in the chest, 5) shortness of breath, 6) dizziness or
vertigo, 7) loss of appetite, and 8) urinary incontinence. The participants who had not
responded to any of the eight symptom items were excluded from further analyses. The rest,
who had given an answer (never, sometimes, or daily) to at least one symptom item, were

included in the study (n=1583).

To assess the interdependency of the symptoms, we performed factor analysis. The analysis
showed that a single factor explained 56% of the variability. Cronbach’s alpha was 0.71 (95%
confidence interval (Cl) 0.68-0.74) indicating sufficient internal consistency. Therefore, we
created a single variable to describe individual symptom burden that was the sum of all 8
symptoms and their frequency: the answer ‘never’ added O points to the sum, ‘sometimes’
added 0.5 points, and ‘daily’ added 1 point. Thus, symptom burden could have values between
zero and eight. Further, since we wanted to examine group-level differences between low vs.
moderate vs. high symptom burden, we subdivided the participants with a symptom burden >0
into tertiles (Groups 1-3 = G1-3) and formed a fourth group of those whose symptom burden
was 0 (Group 0 = G0). Thus, in Group 0 participants had had no symptoms over the past two
weeks, in Group 1 participants scored 0.5-1 indicating one symptom sometimes/daily or two

symptoms sometimes, Group 2 scored 1.5-2, and Group 3 scored 2.5-8.

Outcomes
Psychological wellbeing was assessed using a psychological wellbeing score (PWB score)
calculated from 6 questions examining positive life orientation (14, 15): 1. Are you satisfied
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with your life? (yes/no), 2. Do you have a zest for life? (yes/no), 3. Do you feel needed?
(yes/no), 4. Do you have plans for the future? (yes/no), 5. Do you suffer from loneliness?
(seldom or never/sometimes/often or always), and 6. Do you feel depressed? (seldom or
never/sometimes/often or always). The PWB score was calculated for each participant by
summing up raw points from all six questions and by then dividing the sum total by the number
of questions the participant had answered. Each answer was scored so that a more positive
answer would yield a higher score; questions with a three-step scale yielded 0, 0.5, or 1 point
to the sum. The PWB score could thus vary between 0 and 1, a higher score representing a

higher level of psychological wellbeing (16).

Mortality data was extracted from the Finnish Population Register in 2014.

Other variables

Age and sex were extracted using the participants’ social security number. Marital status was
self-reported in the questionnaire (“Are you married or cohabiting/unmarried/divorced or
separated/widowed?”’). The questionnaire asked the participants to self-assess their financial
status as being good, moderate, or poor, and to state their highest grade of education completed
(in Table 1, we classify participants into two categories: less than 8 years of school education
and 8 years or more of school education). Other variables that were extracted from the
questionnaire to depict the groups’ characteristics were inquired through questions: “Do you
go outdoors daily?” (yes/no), “Do you need help daily?” (yes/no), “Have you fallen over the
past year?” (several times/once or twice/no falls over the past year), and self-rated functional
capacity (good/moderate/poor/very poor). Finally, the Charlson comorbidity index (17) was
calculated using self-reported medical information; 20 common medical diagnoses were listed,
and participants were asked to give a yes/no answer to each. Self-rated health was inquired:

“How is your state of health?” (healthy/quite healthy/quite unhealthy/very unhealthy)



categorized as good self-rated health (healthy/quite healthy) or poor self-rated health (quite

unhealthy/very unhealthy).

Statistical analysis

Data are presented as means with standard deviations (SD) and as counts with percentages.

An exploratory factor analysis with the iterated principal-factor method for factoring and
promax-rotated factor loadings on the polychoric correlation matrix were performed to identify
related items in the somatic symptoms. The strategies used to extract the number of factors
were the Kaiser criteria, which determines that components with eigenvalues lower than one
should be excluded, and the screen test of the Cattell criteria. Internal consistency was
estimated by calculating Cronbach’s alpha internal consistency with bias-corrected
bootstrapping and 95% Cls. Statistical significances for the hypothesis of linearity across
categories of symptom burden were evaluated by using the Cochran—Armitage test for trend
and ANOVA with an appropriate contrast. The bootstrap method was used when the theoretical
distribution of the test statistics was unknown or in the case of violation of the assumptions

(e.g., non-normality).

Survival curves were constructed according to the Kaplan—Meier method and adjusted using a
Cox regression model with age, sex, and the Charlson index as covariates. Additionally, we
used the Cox proportional hazards model to calculate the adjusted hazard ratios (HR) with 95%
Cls. The normality of variables was evaluated graphically and using the Shapiro-Wilk W test.
The Stata 16.0 statistical package (StataCorp LP, College Station, TX, USA) was used for the

analysis.



RESULTS
Of the 1583 participants included in the analysis, 18% reported no symptoms over the past two
weeks (Group 0), 31% scored 0.5-1 (Group 1), 23% scored 1.5-2 (Group 2), and 28% scored

2.5-8 (Group 3).

Table 1 presents the baseline characteristics of Groups 0—3. There is a statistically significant
difference between groups in all characteristics listed in the table. The percentage of women in
each group increased with increasing symptom burden. Socioeconomic status (income, highest
grade of education) dropped with increasing symptom burden (39% having a good income in
Group 0 vs. 19% in Group 3). The need of daily help increased with higher symptom burden,
with 38% of people in Group 3 reporting a need of daily assistance versus 16% in Group 1 and
only 8% in Group 0. The incidence of falls over the last year increased from 24% to 60% when
comparing Groups 0 to 3. Self-rated health was negatively associated with symptom burden.
Finally, the mean Charlson index indicating comorbidities was linearly associated with

symptom burden, as were all major chronic diseases.

Mortality was linearly associated with symptom burden. Figure 1 shows Kaplan—Meier
survival curves for Groups 0-3. Hazard ratios for five-year mortality were 1.18 (95% CI 0.84—
1.66) in Group 1, 1.63 (95% CI1 1.15-2.31) in Group 2, and 2.08 (95% CI 1.49-2.91) in Group
3 compared to Group 0, adjusted for age, sex, and comorbidities (the adjusted p for linearity is

<0.001).

In addition, the PWB score had a negative linear association with symptom burden, even when
adjusted for age, sex, and comorbidities. Figure 2 shows adjusted PWB score means for each

group and their 95% Cls.



DISCUSSION

Our study shows that symptom burden is associated with five-year mortality in people age 75—
95 in a Finnish cohort. Further, our analysis shows that symptom burden has a linear
relationship with psychological wellbeing measured with the PWB score. Various participant
characteristics such as socioeconomic status, functional capacity, diseases, falls, and self-rated

health had a linear relationship with symptom burden.

The few previous cohort studies on symptom count in older adults have used different symptom
assessment methods from ours. Our symptom scale focuses on somatic symptoms and assesses
symptoms over a time span of two weeks. Patel et al. (10) assessed pain, low energy or
exhaustion, breathing problems, sleep difficulty, depression and anxiety in the last month.
Depressive symptoms were assessed using the two-item Patient Health Questionnaire (PHQ-
2) and anxiety using the two-item Generalized Anxiety Disorder scale (GAD-2).
Approximately half of their cohort was between 65 and 74 years old, making their cohort
significantly younger than ours. Sha et al. (9), who showed that symptom count is associated
with one-year mortality, studied a cohort whose mean age was 68.9 years. They used a modified
version of the PRIME-MD in which they omitted 3 of the 15 original somatic symptoms.
Previous studies that have assessed symptom burden in relation to health-related quality of life

have utilized the SSS-8 somatic symptom questionnaire (18).

Despite the differences in the symptom assessment methods used in different studies, similar
results are seen pointing to the observation that somatic symptom burden offers general
prognostic value beyond comorbidity and increasing age. We showed that symptom burden is
associated with higher mortality and lower psychological wellbeing, independent of
comorbidities in community-dwelling people age 75-95. More research is needed to explore
this relationship in depth. To our knowledge, this is the first study to assess symptom burden
in avery old population. As opposed to younger adult populations where high symptom burden
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may be associated with somatization, our results show that in an old population symptom

burden is strongly associated with real health problems.

Our study has the following strengths: the cohorts were a random sample from the population
register, and the response rate was good, making this a representative sample of the
community-dwelling older population in urban Finland. Additionally, the mortality data is

100% complete, and our measures of PWB and self-rated health are well-validated.

The current study also has limitations. First, there may have been reporting bias; people who
more closely observe their bodily sensations or worry about them may be more prone to report
symptoms. Second, people who have good functional capacity and are physically and mentally
well are more likely to be able to participate in a survey. However, such selection bias would
most likely dilute the effect and would increase the significance of our current observations.
Finally, however clear the relationship between symptom burden and mortality, as well as
psychological wellbeing, we cannot draw a conclusion on possible causality between these

phenomena.

We conclude from our study that somatic symptoms must be taken seriously when assessing
the general health status of an aging patient. Self-reported symptoms seem to convey such
information about health that cannot be derived from medical diagnoses only. More research
is needed to understand what underlies the association between symptom burden and prognosis

and to what extent symptom management can alter that effect.
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LEGENDS
Figure 1. Relationship between symptom burden and survival during five-year follow-up
from 2009 to 2014 (GO = Group 0: no symptoms, G3 = Group 3: highest symptom burden).

The Kaplan—Meier survival curves have been adjusted for age, sex, and the Charlson index*’.

Figure 2. Association of psychological wellbeing (PWB) and symptom burden (GO = Group
0: no symptoms, G3: highest symptom burden): PWB score means with 95% confidence

intervals (Cl) adjusted for age, sex, and the Charlson index'’.
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