
lable at ScienceDirect

Social Science & Medicine 143 (2015) 241e248
Contents lists avai
Social Science & Medicine

journal homepage: www.elsevier .com/locate/socscimed
The association of daily physical symptoms with future health

Kate A. Leger a, *, Susan T. Charles a, John Z. Ayanian b, David M. Almeida c

a Department of Psychology and Social Behavior, University of California, Irvine, 4201 Social and Behavioral Sciences Gateway, Irvine, CA 92697-7085,
United States
b Institute for Healthcare Policy and Innovation, Division of General Medicine, Medical School, Department of Health Management and Policy,
School of Public Health, Gerald R. Ford School of Public Policy, University of Michigan, Ann Arbor, MI, United States
c Department of Human Development and Human Studies, The Pennsylvania State University, 403 BBH Building, University Park, PA 16802, United States
a r t i c l e i n f o

Article history:
Received 13 March 2015
Received in revised form
25 August 2015
Accepted 27 August 2015
Available online 29 August 2015

Keywords:
Physical symptoms
Affect
Self-rated health
Future health
* Corresponding author. Department of Psycholog
Social & Behavioral Sciences Gateway, University of
7085, United States.

E-mail addresses: kleger@uci.edu (K.A. Leger), sc
ayanian@med.umich.edu (J.Z. Ayanian), dalmeidapsu@

http://dx.doi.org/10.1016/j.socscimed.2015.08.050
0277-9536/© 2015 Elsevier Ltd. All rights reserved.
a b s t r a c t

Rationale: Daily physical symptoms play a critical role in health and illness experiences. Despite their
daily prevalence, the ability of these symptoms to predict future health status is debated.
Objective: The current study examined whether physical symptom reports predict future health out-
comes independent of trait measures of emotion.
Methods: Participants (N ¼ 1189) who completed both Midlife in the United States (MIDUS) Surveys I and
II as well as the National Study of Daily Experiences (NSDE) reported their daily physical symptoms at
baseline and number of reported chronic conditions and functional disability nearly 10 years later.
Results: Physical symptoms at baseline significantly predicted the occurrence of chronic conditions and
functional impairment at long-term follow-up, even after adjusting for self-reported affect, self-reported
health, and previous health status.
Conclusion: Findings suggest that daily physical symptoms are unique indicators of future health status.

© 2015 Elsevier Ltd. All rights reserved.
Physical health symptoms such as headaches and indigestion
shape our health behaviors, interfere with our daily routines, and
contribute greatly to our perceived sense of health and well-being
(Charles and Almeida, 2006). Despite their importance for the
quality of daily life, it is unclear how such symptoms predict future
physical health status. Some researchers claim that symptom re-
ports and health complaints are not reliable indicators of physical
health because they are largely manifestations of affective states.
This view states that because positive and negative emotions are
related to future health processes (see reviews by Friedman and
Booth-Kewley, 1987 and Pressman and Cohen, 2005), physical
symptom reports simply reflect these relationships and have no
predictive merit on their own. In contrast, other researchers believe
that non-specific daily symptoms predict physical future health
outcomes (Creed et al., 2012). The view that people's own health
assessments reliably predict later health is bolstered by findings
showing self-reported health predicts survival better than medical
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record information (see review by Idler and Benyamini, 1997). The
current study examines how well daily physical symptoms
uniquely predict three different health-related outcomes among
adults nearly 10 years later: self-reported chronic conditions, basic
activities of daily living, and instrumental activities of daily living,
after adjusting for affect and baseline self-reported health.
1. The importance of physical symptoms

The physical symptoms described in this paper refer to sensa-
tions such as back pain, fatigue, headache, and other discomforts
that are often perceived by people as worrisome or a change from
normal health (Kroenke, 2003; Zijlema et al., 2013). Classic studies
note their importance and impact on daily life (e.g., Aneshensel
et al., 1984; Verbrugge, 1985). They are the leading reason people
seek medical care (Kroenke, 2001), interfere with work and daily
routines, and can be detrimental to an individual's ability to func-
tion (Matalon et al., 2011). A question receiving less attention is
whether such symptoms relate to future physical health and illness.
2. The relationship between symptoms and affect

Despite the prevalence and importance of daily symptoms,
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researchers disagree as to whether they actually reflect physical
health status. The Symptom Perception Hypothesis (Watson and
Pennebaker, 1989) argues that rather than being signs of physical
health problems, non-specific symptoms reflect high levels of
negative affect. According to this view, people with high levels of
negative affect are more likely to engage in somatosensory ampli-
fication, defined as being highly attuned to bodily sensations that
are reported as physical symptoms. People with high levels of
negative affect also have a tendency to interpret benign bodily
sensations as physical symptoms demanding attention (Brown
et al., 2012; Hansell and Mechanic, 1985; McAndrew et al., 2014).
Consistent with this view, studies have found that trait negative
affect, a disposition associated with higher levels of experiencing
anger, contempt, and disgust, is associated with a greater degree of
physical symptom reporting (Van Diest et al., 2005).

Across a large number of studies and a variety of measures,
higher levels of negative affect are consistently associated with
increased physical symptom reporting (Brown and Moskowitz,
1997; Feldman et al., 1999; Mora et al., 2002; Verbrugge, 1985;
Williams and Wiebe, 2000). In addition, higher levels of neuroti-
cism, a personality trait related to experiencing negative, distress-
ing emotions, are associated a wide range of physical symptoms
and conditions (Costa andMcCrae,1987;McNiel and Fleeson, 2006;
Ramirez-Maestre et al., 2004), even those unrelated to objective
health status (Costa andMcCrae,1980). These associations are often
bidirectional, with studies documenting that high negative mood
and affect leads to increases in symptom reporting, and that a
greater number of symptoms lead to higher negative affect (e.g.,
Charles and Almeida, 2006; Aneshensel et al., 1984).

Symptom reporting is not only associated with higher levels of
negative affect and neuroticism, but also with lower levels of pos-
itive affect. Early studies found little association between positive
affect and symptom reporting in healthy populations (Watson and
Pennebaker, 1989), but more recent studies find that in patient
samples, individuals with high levels of positive affect report fewer
and less severe symptoms even after adjusting for objective mea-
sures of disease (Cohen et al., 2003). In non-patient samples, both
state and trait positive affect have been associated with fewer
symptom reports (Røysamb et al., 2003; Benyamini et al., 2000).

3. Symptoms as predictors of future health

The research reviewed above finds strong associations between
emotional experience and symptom reports. Yet, other research
shows that, nonetheless, people's perceptions of their health status
hold some predictive value for their overall health (e.g., Idler and
Benyamini, 1997). Self-reported physical symptoms rely on peo-
ple's appraisals of their health status, and self-reported appraisals
of health can reliably predict physical health outcomes. For
example, general health appraisals ascertained by asking adults to
rate their overall health on a scale from 1 to 5 predicts objective
health measures such as chronic conditions, functional status and
longevity often better than self-reported lists of medical conditions
(Borawski et al., 1996; Linn and Linn,1980; Kaplan and Kotler, 1985;
Idler and Benyamini, 1997; Mossey and Shapiro, 1982). Few pro-
spective studies, however, have examinedmore proximal reports of
health status, such as actual health symptoms and their association
with later health-related outcomes.

Among patient samples, self-reported symptoms predict
various health-related outcomes (Kaplan and Kotler, 1985; Sha
et al., 2005; Creed, 2011; Jackson et al., 2006; Creed et al., 2013).
For example, daily disease-specific symptoms (e.g. chest pain)
predict mortality among people with ischemic heart disease
(Kaplan and Kotler, 1985). In another study, non-specific daily
symptoms (such as headache and backache) predict functional
impairment in daily activities (Creed, 2011) and health-related
quality of life in patients attending neurology, gastroenterology,
and cardiology clinics 6months later (Jackson et al., 2006). Finally, a
recent study by Creed et al. (2013) found that the presence of
multiple physical symptoms was associated with impaired health
status a year later in patients with chronic pain, chronic fatigue, and
irritable bowel syndrome.

The research above supports a model where symptom reports
are predictors of future health outcomes even after adjusting for
the influences of affective states and personality traits. This
research suggests that daily symptoms among patient populations
may therefore be unique predictors of future health outcomes. Yet,
questions remain regarding whether these findings generalize to
broader community-based populations. It is possible that symptom
reporting in patient populations signals disease-specific change,
but that symptoms among community-based populations are un-
related to health-related processes.

4. Present study

The current study examined whether daily symptoms predict
future health among a non-patient, community-based sample of
men and women. To our knowledge, only one study has addressed
this question. In that study, participants reported the physical
symptoms they had experienced across the prior six months, as
well as their overall health status and symptoms of anxiety and
depression (Creed et al., 2012). Higher levels of self-reported
physical symptoms predicted overall health status one year later
after adjusting for depression and anxiety symptoms. The current
study expands upon prior research in several ways. First, we used a
daily questionnaire to capture whether symptoms were reported
each day as opposed to a retrospective report over a longer time
frame. By using a more proximal measure, our goal was to capture
daily symptoms the day they were experienced as opposed to
general appraisals of health that rely on memory over a longer
period of time. We further included self-reported health as a co-
variate in efforts to distinguish between overall self-reported
health appraisals and those specific to self-detected physical
symptoms. We did so to minimize any concerns that general self-
reports were inflating associations between symptoms and the
health-related outcomes. Finally, given concerns that symptoms
may just be a proxy for trait characteristics related to affect, we
included both trait positive and negative affect in our statistical
models.

In the current study, we examined how well daily physical
symptoms predict three different health-related outcomes across
almost 10 years among a community-based sample: self-reported
chronic conditions, basic activities of daily living, and instru-
mental activities of daily living. By using data from the Midlife in
the United States Surveys (MIDUS I and II), we examined this pro-
cess among a group of men and women who ranged from 25 to 74
years old at the beginning of the study (Midlife in the United States,
2014). We hypothesized that daily symptoms would be related to
later health-related outcomes even after adjusting for initial health
status, and adjusting for the influences of affect and self-reported
health.

5. Methods

5.1. Sample and design

The Midlife in the United States Study (MIDUS I) includes data
from telephone interviews and mailed surveys from a national
sample of 7108 people, aged 24e74. Original data were collected in
1995e1996. A longitudinal follow-up of the original sample was
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conducted approximately 9 years later from 2004 to 2006 (MIDUS
II), which included 3990 participants who completed both the self-
administered questionnaires and phone interviews at both time
points.

The National Study of Daily Experiences (NSDE) consists of a
subset (N¼ 1500) of randomly chosen individuals from theMIDUS I
sample who completed semi-structured telephone interviews
about their daily experiences for eight consecutive days in
1996e1997. Each interview included questions regarding partici-
pants' affective state, physical health status, and stressors they
encountered. Of the original 1500 NSDE participants, 79%
(N ¼ 1189) completed MIDUS II. Some sibling pairs (n ¼ 166) were
included. To check for issues of dependency in the data, analyses
were completed both with and including only one sibling. Results
were not significantly different when the siblings where excluded,
so the current analyses included all 1189 participants. At follow-up,
participants (548 men, 641 women) ranged from 35 to 84 years old
(M ¼ 56) and were predominantly white (91.5%). Almost all par-
ticipants (93%) reported having at least a high school degree, and
37% had at least a bachelor's degree. Mean household income was
$70,000, and men reported higher levels of mean individual in-
come (M ¼ $55,000) than women (M ¼ $30,000).

6. Measures

6.1. Daily physical symptoms

Daily symptoms were measured in NSDE I using a shortened
version of Larsen and Kasimatis' (1991) physical symptom checklist
(Charles and Almeida, 2006). Men and women were asked five
questions about howmuch of the time today they had experienced:
1) headaches, backache, or muscle soreness; 2) a cough, sore throat,
fever, chills, or other cold and flu symptoms; 3) nausea, diarrhea,
poor appetite, or other stomach problems; 4) any chest pain or
dizziness; and 5) any other physical symptoms or discomforts. In
addition, women were asked 6) whether they had any menstrual-
related symptoms such as cramps, bloating, breast tenderness;
and 7) hot flashes or flushes. Participants responded to each
question using a scale from 1 (all of the time) to 5 (none of the
time). A single physical symptom score for each day was calculated
for each participant by averaging the scores across each of the
questions. Reverse-coding was used so that higher scores indicate
longer durations of physical symptoms. The eight daily scores were
averaged to create a single mean physical symptom score to reflect
an average daily duration of physical symptoms over the 8-day
interview period.

6.2. Trait negative affect

Trait negative affect was measured in MIDUS I using the Non-
specific Psychological Distress Scale (Kessler et al., 2002). Partici-
pants indicated how much of the time over the past 30 days they
experienced six emotional descriptors (nervous, restless, hopeless,
worthless, everything was an effort, so sad nothing could cheer you
up) on a 5-point scale from 1 (all of the time) to 5 (none of the
time). Scores were averaged across each set of items for each
participant (Cronbach a ¼ 0.87). Items were reverse coded so that a
higher score was indicative of more trait negative affect.

6.3. Trait positive affect

Trait positive affect was assessed in MIDUS I by asking partici-
pants howmuch of the time over the past 30 days they felt cheerful,
in good spirits, extremely happy, calm, satisfied, and full of life.
Participants rated each item on a 5-point scale from 1 (all of the
time) to 5 (none of the time). Itemswere averaged together for each
participant (Cronbach a ¼ 0.91) and reverse coded so higher scores
indicate more trait positive affect.

6.4. Body mass index (BMI)

Body mass index was calculated by dividing participants' self-
reported weight (converted into kilograms) by height (converted
into meters squared).

6.5. Self-rated health

MIDUS I participants rated their physical health on a scale from
1 (poor) to 5 (excellent).

6.6. Exercise

MIDUS I participants reported the frequency in which they
completed vigorous physical activities during the summer and
winter months. A single physical exercise score was calculated by
taking the mean of the summer and winter ratings. These ratings
were measured on a scale from 1 (never) to 6 (several times a
week).

6.7. History of smoking

Participants indicated whether or not they had ever smoked
cigarettes regularly.

6.8. Chronic illness

In both the MIDUS I and II surveys, participants were asked if
they have had each of 29 chronic physical conditions in the prior 12
months. Conditions included were asthma, tuberculosis, other lung
problems, joint diseases, backache, skin trouble, thyroid disease,
hay fever, stomach trouble, urinary/bladder problems, constipation,
gall bladder problems, foot trouble, varicose veins, HIV, autoim-
mune diseases, mouth problems, high blood pressure, emotional
disorders, alcohol/drug problems, migraines, diabetes, neurological
disorders, stroke, ulcer, hernia, hemorrhoids, and swallowing
problems. Participants also reported whether they had ever expe-
rienced cancer or heart disease. Chronic conditions were placed
into16 chronic condition categories to prevent multiple reports of
conditions. Categories included autoimmune disorders, cancer,
cardiovascular conditions, diabetes, digestive conditions, foot
trouble, hay fever, gall bladder trouble, lung conditions, neurolog-
ical conditions, pain-related conditions, skin trouble, thyroid dis-
ease, mouth/gum trouble, sleep problems, and urinary/bladder
problems. Mental health conditions such as anxiety or depression
were excluded from the current analyses.

6.9. Functional disability

MIDUS 1 and MIDUS II surveys asked about activities of daily
living (ADLs) and instrumental activities of daily living (IADLs) to
assess functional disability (Katz et al., 1963; Lawton and Brody,
1969). Items in the ADL category reflect an individual's ability to
function at a basic level on her or her own, and include: bathing or
dressing oneself, walking one block, and climbing one flight of
stairs. Items in the IADL category reflect an individual's ability to
engage in everyday activities, including lifting or carrying groceries,
climbing several flights of stairs, bending, kneeling, or stooping,
walking more than a mile, walking several blocks, vigorous activity,
and moderate activity. Participants indicated the extent to which
their health limited these activities on a 4-point scale ranging from
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1 (a lot) to 4 (not at all), with items averaged together such that
higher scores indicated greater functional disability.

6.10. Statistical analysis

A Poisson regressionmodel with robust error variance evaluated
adjusted relative risk ratios (aRR) assessing the likelihood that
physical symptoms predict each of the three self-reported health
outcomes. This procedure allowed us to correct for the over-
estimation of the standard error that can occur when using Poisson
regressions to estimate relative risk (Zou, 2004). A relative risk of 1
signifies that the variable of interest is not significantly associated
with a one unit change in symptom reporting. A relative risk
greater than 1 indicates the adjusted increased likelihood of
reporting a chronic condition or disability. For these analyses, we
categorized each of the health measures into dichotomous vari-
ables at both time points. For chronic conditions, participants were
categorized as either having [1] or not having [0] any chronic
conditions. For both ADLs and IADLs, participants were categorized
as either having [1] or not having [0] any functional limitations.

Simple regression analyses examining the ability of physical
symptoms to predict each of the self-reported health outcomes
were also analyzed using the non-altered, continuous measures.
These analyses yielded the identical patterns of results. We chose to
report the adjusted risk ratios (and hence analyses using the cat-
egorical method) to provide a more accessible interpretation with
percentages corresponding to relative risk that are often used in the
medical literature. The standardized coefficient betas using
continuous variables, however, are available upon request.

All models included trait negative affect, trait positive affect,
self-rated health, and baseline health (that matched the outcome
variable; e.g., baseline chronic health when predicting follow-up
chronic health) as indicators. We also included several covariates
that have been previously associated with an increased risk in
reporting a chronic condition in the literature: age, race/ethnicity
(0 ¼ white; 1 ¼ non-white), gender (0 ¼ female), marital status
(0 ¼ non-married), education, BMI, smoking status (0 ¼ smoker)
and exercise. In secondary analyses, we only included participants
who reported no chronic conditions or limitations in ADLs or IADLs
at baseline.

We examined the ability of overall levels of physical symptoms
to predict later health status, but we also examined whether the
consistency of symptom reports (i.e., symptoms reported over a
greater number of days as opposed to symptoms reported at longer
duration averaged across the days) predicts these health-related
measures. We therefore analyzed the number of days that partici-
pants' experienced any physical symptom. A participant was coded
as either having [1] or not having [0] a symptom each day if they
reported the occurrence of any symptom at least some time during
that day. We then calculated the percentage of days that each
participant reported at least one symptom. Additionally, we
examined the number of continuous days that any symptom was
reported. These measures did not predict any of our health-related
outcomes at follow-up, and the null effects are available upon
request. All analyses were conducted using SAS statistical software,
version 9.3 (SAS, Cary, NC).

7. Results

Of the 1189 participants in the sample, five participants were
missing scores for one of the affect variables, 10 were missing a
score for symptom reports, and 50 were missing data for any of the
remaining baseline covariates leaving 1124 participants with
complete data. Of these remaining participants (95% of the sample),
none were missing scores for the chronic conditions variable at
follow-up, but 165 were missing scores for the follow-up ADL
variable and 166 were missing scores for the follow-up IADL vari-
able and thus could not be included in analyses predicting these
functional outcomes.

Participants reported low levels of overall daily symptoms with
an average of 0.52 (SD ¼ 0.54) at baseline. Headaches, backaches
and muscle soreness were the most common symptoms, reported
by 80% of the participants on at least one of eight days. The least
common symptoms for both men and women were chest pain and
dizziness, reported among 15% of the participants. At baseline, 27%
of participants reported no chronic conditions. Across the entire
sample including those with and without a chronic condition at
baseline, 14% of the entire sample went from having no chronic
conditions at baseline to having at least one chronic condition at
follow-up. For ADLs, 10% reported an ADL impairment at baseline
and 23% did so at follow-up. For IADLS, 63% reported an IADL
impairment at baseline and 75% reported some impairment at
follow-up.

Consistent with previous findings (Kroenke, 2003) people
reporting a higher level of physical symptoms were more likely to
be women, t(1083.7) ¼ 6.48, p < 0.001, and have higher levels of
trait negative affect, r ¼ 0.28, p < 0.001, and lower levels of trait
positive affect, r ¼ �0.22, p < 0.001. People reporting a higher level
of physical symptoms were also more likely to be younger,
r ¼ �0.14, p < 0.001, as has been found in prior research (Mallers
et al., 2005). Daily symptoms were significantly associated with
all health-related outcomes at baseline: more chronic conditions
(r ¼ 0.14, p < 0.001), fewer ADLs (r ¼ 0.12, p < 0.001) fewer IADLs
(r ¼ 0.19, p < 0.001), and worse self-reported health (r ¼ �0.18,
p < 0.001). Table 1 displays bivariate correlations between all
predictor and outcome measures.

8. Risk of a health-related condition at follow-up

8.1. Chronic conditions

First, we fit a Poisson regression model that included only
physical symptom reports and baseline chronic conditions. We
included baseline chronic conditions so that any relationship be-
tween symptom reports and chronic conditions at follow-up would
not be confounded by preexisting conditions. In this model, for
every one unit increase symptom reporting, the relative risk of
reporting a chronic condition at follow-up increased by 10%. Next,
we ran a model with all affect variables and potential covariates
(see Table 2). As hypothesized, baseline physical symptom reports
predicted risk for future chronic conditions even after adjusting for
all potential covariates and baseline chronic condition incidence.
Every one unit increase in symptom reporting increased the rela-
tive risk of reporting a chronic health condition at follow-up by 12%.
In addition, participants who were older, female, had a higher BMI,
and had poorer self-rated health at baseline were more likely to
report a chronic condition at follow-up.

We next examined whether these effects remained if we only
included individuals who reported no chronic conditions at base-
line (N ¼ 307). Although greatly reducing the sample size, this is
arguably the strictest test of the ability of physical symptoms to
predict new chronic conditions. Results showed that symptom re-
ports significantly predicted a later chronic condition: for every one
unit increase on the physical symptom scale, there was a 40% in-
crease in the risk of reporting a chronic condition at follow-up (see
Table 2, model 2).

Finally, to assess whether these findings were driven by the
presence of chronic conditions that are most likely to contribute to
mortality, we ran separate analyses examining the ability of phys-
ical symptoms to predict chronic illnesses that are the main causes
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of death in the United States: heart problems, cancer, and stroke.
These results were not significant, indicating that the findings may
be driven by more minor chronic conditions as opposed to the
major contributors to mortality.

8.2. Activities of daily living

As with chronic conditions, we first fit a Poisson regression
model that included only physical symptom reports and baseline
ADLs. In this model, for every one unit increase in symptom
reporting, the relative risk of reporting an ADL at follow-up
increased by 46%. Next, we ran a model with all affect variables
and potential covariates (presented in Table 3). As hypothesized
and consistent with the findings for chronic conditions, daily
symptom reports at baseline increased the risk of reporting a later
ADL limitation even after including all covariates. Specifically, every
one unit increase in symptom reporting conveyed a 41% increase in
the risk of reporting an ADL impairment at follow-up. Participants
who were older, reported an ADL impairment at baseline, scored
lower on the positive affect scale, had a higher BMI, had a higher
education and reported worse self-rated health at baseline were
more likely to report an ADL impairment at follow-up.

As with chronic conditions, we next conducted the stricter test
of whether these effects remained if we only included individuals
who reported having no ADLs at baseline (N ¼ 864). Results were
significant and showed that for every one unit increase on the
physical symptom scale, there was a 34% increase in the risk of
reporting an impairment in ADLs at follow-up (see Table 3, model
2).

8.3. Instrumental activities of daily living

We fit a Poisson regression model that included only physical
symptom reports and baseline IADL. In this model, for every one
unit increase in symptom reporting, the relative risk of reporting a
chronic condition at follow-up increased by 4%. Next, we ran a
model with all affect variables and potential covariates (presented
in Table 4). Even after adjusting for potential covariates, results
remained significant such that every one unit increase in symptom
reporting increased the risk of reporting an impairment in IADL at
follow-up by 6%. Participants who were older, reported an IADL at
baseline, scored lower on the positive affect scale at baseline, and
had a higher BMI were more likely to report an IADL impairment at
follow-up. When we repeated these analyses on individuals who
reported no IADL at Time 1 (N ¼ 356), physical symptoms did not
significantly increase the risk of reporting an IADL impairment at
follow-up (see Table 4, model 2).

9. Discussion

This study examined the ability of daily physical symptom re-
ports to predict future health measures in community-based pop-
ulation. Our findings suggest that physical symptom reports
independently predict a variety of future health-related measures
above and beyond the influences of affect and overall self-reported
health at baseline.

9.1. Relationship between symptoms, affect, and health

We found that higher levels of symptoms are strongly associated
with higher levels of trait negative affect and lower levels of trait
positive affect, consistent with existing literature (e.g., Watson and
Pennebaker, 1989; Cohen et al., 2003). Additionally, both symptom
reports and affect are associated with concurrent health-related
measures. These findings add to the already large body of



Table 2
Relative risk of reporting a chronic condition at follow-up.

Risk factors Model 1 risk ratio (95% CI; n ¼ 1124) Model 2 risk ratio (95% CI; n ¼ 307)

Baseline Physical Symptoms 1.12 (1.06e1.18)*** 1.40 (1.17e1.68)***
Age 1.01 (1.01e1.02)*** 1.03 (1.02e1.03)***
Baseline trait negative affect 0.97 (0.90e1.04) 0.88 (0.65e1.19)
Baseline trait positive affect 0.97 (0.91e1.04) 0.93 (0.76e1.14)
Gender (ref ¼ female) 0.87 (0.81e0.95)** 0.95 (0.74e1.23)
Baseline chronic condition (ref ¼ no) 1.38 (1.22e1.55)***
Body mass index 1.01 (1.01e1.02)*** 1.00 (0.98e1.02)
Education 1.01 (1.00e1.03) 0.98 (0.94e1.03)
Race (ref ¼ non-white) 1.10 (0.96e1.27) 1.47 (0.91e2.37)
Marital status (ref ¼ married) 1.06 (0.98e1.15) 1.12 (0.88e1.42)
Exercise 1.02 (1.00e1.04) 0.99 (0.93e1.06)
Smoking status (ref ¼ smoker) 0.92 (0.86e1.00)* 0.83 (0.66e1.03)
Baseline self-rated health 0.94 (0.91e0.98)** 0.87 (0.75e1.00)

Model 1 includes the full study cohort. Model 2 includes participants with no chronic conditions at baseline.
*p < 0.05, **p < 0.01, ***p < 0.001.

Table 3
Relative risk of reporting an impairment in Activities of daily living (ADL) at follow-up.

Risk factors Model 1 risk ratio (95% CI; n ¼ 959) Model 2 risk ratio (95% CI; n ¼ 864)

Baseline Physical Symptoms 1.41 (1.23e1.63)*** 1.34 (1.11e1.61)***
Age 1.03 (1.02e1.04)*** 1.03 (1.02e1.04)***
Baseline trait negative affect 0.98 (0.81e1.18) 0.97 (0.74e1.27)
Baseline trait positive affect 0.75 (0.63e0.89)*** 0.73 (0.58e0.91)**
Gender (ref ¼ female) 0.85 (0.66e1.09) 0.83 (0.60e1.13)
Baseline activity of daily living (ref ¼ no) 1.90 (1.46e2.47)***
Body mass index 1.05 (1.04e1.07)*** 1.07 (1.04e1.09)***
Education 0.94 (0.89e0.98)** 0.90 (0.85e0.96)**
Race (ref ¼ non-white) 0.84 (0.59e1.21) 0.72 (0.45e1.15)
Marital status (ref ¼ married) 1.08 (0.86e1.37) 1.12 (0.83e1.52)
Exercise 0.99 (0.92e1.05) 1.00 (0.92e1.10)
Smoking status (ref ¼ smoker) 0.84 (0.67e1.07) 0.73 (0.54e0.99)*
Baseline self-rated health 0.82 (0.72e0.94)** 0.76 (0.63e0.90)**

Model 1 includes the full study cohort. Model 2 includes participants with no ADL limitations at baseline.
*p < 0.05, **p < 0.01, ***p < 0.001.

Table 4
Relative risk of reporting an impairment in instrumental activities of daily living (IADL) at follow-up.

Risk factors Model 1 risk ratio (95% CI; n ¼ 958) Model 2 risk ratio (95% CI; n ¼ 356)

Baseline Physical Symptoms 1.06 (1.00e1.12)* 1.16 (0.97e1.38)
Age 1.01 (1.01e1.01)*** 1.02 (1.01e1.03)***
Baseline Trait Negative Affect 0.98 (0.92e1.05) 1.01 (0.80e1.29)
Baseline Trait Positive Affect 0.94 (0.88e0.99)* 0.89 (0.78e1.01)
Gender (ref ¼ female) 1.02 (0.95e1.10) 1.14 (0.92e1.42)
Baseline Instrumental Activity of Daily Living (ref ¼ no) 1.56 (1.40e1.74)***
Body Mass Index 1.01 (1.00e1.01) 1.02 (0.99e1.04)
Education 0.99 (0.97e1.00)* 1.00 (0.96e1.04)
Race (ref ¼ non-white) 1.01 (0.90e1.12) 1.39 (0.78e2.47)
Marital Status (ref ¼ married) 1.07 (0.99e1.15) 1.21 (0.99e1.49)
Exercise 1.00 (0.98e1.02) 0.98 (0.91e1.05)
Smoking Status (ref ¼ smoker) 0.95 (0.88e1.01) 0.80 (0.65e0.99)*
Baseline Self-rated Health 0.96 (0.93e1.00) 0.92 (0.80e1.04)

Model 1 includes the full study cohort. Model 2 includes participants with no IADL limitations at baseline.
*p < 0.05, **p < 0.01, ***p < 0.001.
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literature showing that not only does a relationship exist between
symptom reports and affect, but also that these variables are closely
tied to concurrent health status (e.g., Pressman and Cohen, 2005).
In addition, we found that physical symptom reports at baseline
were strongly correlated with all three health-related outcomes
nearly a decade later. These outcomes are robust predictors of
mortality and are often used in research as summary measures of
health status. The fact that these daily physical symptoms predict
major health problems in the future illustrates that they provide
meaningful information to both the person experiencing these
symptoms as well as their health care providers.
We also found that symptom reports did not independently

predict the presence of cancer, heart problems, or stroke, the top
three causes of death in the United States. Instead, they predicted
other chronic conditions that may be less lethal but still influence
later health. Unfortunately, the nature of our data did not allow us
to ascertain the severity of these conditions (e.g., diabetes
controlled by diet or requiring daily insulin injections). Nonethe-
less, we believe that their ability to predict the risk of developing
these chronic conditions signals that our perceptions of minor,
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transient symptoms are indicative of more severe, chronic de-
viations from health in the future.

What is the underlying mechanism that may explain why
symptom reports predict health-related outcomes years later?
Although not addressed in the current study, one possibility is that
these daily physical symptoms are indicative of physiological pro-
cesses that may lead to worse health later. These daily symptoms
may not just be daily annoyances, but may in fact be warning signs
of the development of more serious conditions. The finding that
symptoms were better predictors of the more debilitating ADLs
than IADLs, suggest that this may possibly be the case. Another
possibility is that people who report higher levels of physical
symptoms have a heightened, more sensitive, physiological
response to external environmental influences. For example, it is
possible that people who are more physiologically reactive may
experience a greater disruption of homeostasis when they
encounter external threats. Thus, this heightened physiological
reactivity may lead to greater vulnerability to physical health
threats in the future, therefore portending worse long-term health
(McEwen, 2006). This may also explain why, among the healthy
samples, symptoms were not predictive of IADLs, a finding contrary
to our hypothesis. One possibility to explain this unexpected
finding may be that other factors (life style factors; viruses; genetic
endowment) may cause diseases that create limitations, but how
the physiological system responds to these illness experiences may
make the existing conditionworse. Symptoms did predict the onset
of ADLs, which may indicate that people who already had func-
tioning limitations had exacerbating problems which transitioned
them from a less limited to a more limited level of functioning.

Daily symptoms significantly predicted future health-related
outcomes even after adjusting for initial measures of self-rated
health. Given that physical symptoms are important factors in
determining how we view and report our overall health, one might
expect that both measures reflect an evaluation of health that
would highly overlap and potentially eliminate any unique variance
that each may offer. The current findings that daily physical
symptoms predict later health outcomes separately from the per-
ceptions of general health status suggests that symptom reports
offer unique information apart from appraisals of self-reported
health.

In addition, we found that whereas self-rated health was asso-
ciated with the risk of developing future chronic conditions in the
full sample, there was no significant association in the healthy
sample. One possible explanation is that healthy adults who have
not experienced any major illnesses are not as good at making
judgments about their current health. Findings are consistent with
the commonsense model of illness cognition, suggesting that self-
rated health is based on knowledge of health conditions that
healthy people have not yet acquired (Idler et al., 2004).

9.2. Strengths and limitations

The number of chronic conditions and level of functional
impairment were ascertained through self-reported question-
naires. This study did not link self-reports of symptoms with health
outcomes that were independent of self-reports, such as a physi-
cian's examination. Although we were limited by only self-report
measures, other research has found that self-reports of chronic
conditions and levels of functional impairment correlate strongly
with a diagnosis of illness by a physician (Henderson et al., 2009). In
addition, the self-reported outcomes asked about specific di-
agnoses (chronic conditions) or functional abilities (IADL; ADL) in
attempts to ascertain the absence or presence of specific health
conditions.

An additional limitation is the restricted scope of the physical
symptom checklist used to assess participants' daily levels of
physical symptoms. Symptoms were clustered into questions about
subgroups, and each evening participants were asked about the
duration of their symptoms for each subgroup. As such, analyses on
the effects of individual symptoms could not be conducted, limiting
variability and specificity in these reports. Additionally, the physical
symptoms checklist assessed symptom duration but not severity.
Thus, we were unable to examine how symptom severity may
interact with symptom duration when predicting future health.
Despite of the limited scope of the physical symptom checklist,
however, self-reported symptoms still predicted future health-
related outcomes. Finally, the majority of the participants was
white and had higher socioeconomic status than the national
average. Future studies should target minority groups and in-
dividuals of lower income levels given the strong associations be-
tween health status, minority status and low socio-economic status
as well as literature that documents the strong influence of culture
on symptom reports (Adler and Ostrove,1999; Kirmayer and Young,
1998).
9.3. Future directions and conclusion

The current findings suggest that daily physical symptoms
predict future health independent of several possible confounding
factors. Physical symptom reports are often related to but not solely
reflections of emotional states or affective traits. Furthermore, our
findings suggest that physical symptom reports may have utility in
both clinical and research settings as important indicators of future
health status.

Very few studies have examined the ability of daily physical
symptoms to predict future health-related outcomes among rela-
tively healthy adults. Our findings in a large national sample and a
longitudinal design build upon existing results from studies that
examine symptom reporting in predominantly clinical populations
(Creed, 2011). Future studies will be able to further build upon our
findings by investigating the mechanisms responsible for these
longitudinal associations. The progression from subclinical symp-
toms to diagnosed disease and disability is complex and likely due
to the interplay of many factors. Therefore, future studies should
examine the potential pathways through which daily physical
symptoms can affect multiple aspects of future health including
disease onset and progression, disability, and mortality.

Additionally, future studies would benefit from a multi-method
approach, using quantitative and qualitative data for a variety of
different scales and outcomes and including objective measures of
health as outcomes. Symptom experience in the general population
is a complex phenomenon. Differences in symptom onset, duration,
and severity all contribute to variability in how those symptoms are
perceived and handled. Aspects of symptomatology including pain,
fatigue, and dizziness have been captured by multi-item scales to
assess multiple dimensions of symptom severity, duration, and
symptom-related impairment (Kroenke, 2001). In addition,
behavioral reports and informant reports further build upon self-
reported data from the individual. Future studies should utilize a
variety of symptom scales and report sources to increase the
robustness of and provide additional support for the relationship
between symptom reporting and future health-related outcomes.

Daily physical symptoms are important contributors to
perceived health and well-being. They guide health behaviors, in-
fluence daily functioning, and are the primary reason why people
seek medical care. The findings of this study suggest that daily
physical symptoms are valid indicators of long-term health, and
that this association exists independently from a variety of psy-
chological factors.



K.A. Leger et al. / Social Science & Medicine 143 (2015) 241e248248
Acknowledgments

This work was supported by National Institute of Aging and the
National Institutes of Health by grants awarded to Susan Charles
(R01AG042431) and to David M. Almeida (grants numbers P01
AG020166, R01 AG019239).

References

Adler, N.E., Ostrove, J.M., 1999. Socioeconomic status and health: what we know and
what we don't. Ann. N. Y. Acad. Sci. 896, 3e15.

Aneshensel, C.S., Frerichs, R.R., Huba, G.J., 1984. Depression and physical illness: a
multiwave, nonrecursive causal model. J. Health Soc. Behav. 25, 350e371.

Benyamini, Y., Idler, E.L., Leventhal, H., Leventhal, E.A., 2000. Positive affect and
function as influences on self-assessments of health expanding our view
beyond illness and disability. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 55 (2),
107e116.

Borawski, E.A., Kinney, J.M., Kahana, E., 1996. The meaning of older adults' health
appraisals: congruence with health status and determinant of mortality.
J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 51 (3), 157e170.

Brown, K.W., Moskowitz, D.S., 1997. Does unhappiness make you sick? the role of
affect and neuroticism in the experience of common physical symptoms.
J. Personal. Soc. Psychol. 72 (4), 907.

Brown, R.J., Skehan, D., Chapman, A., Perry, E., McKenzie, K.J., Lloyd, D.M., Babbs, C.,
Paine, P., Poliakoff, E., 2012. Physical symptom reporting is associated with a
tendency to experience somatosensory distortion. Psychosom. Med. 74 (6),
648e655.

Charles, S.T., Almeida, D.M., 2006. Daily reports of symptoms and negative affect:
not all symptoms are the same. Psychol. Health 21 (1), 1e17.

Cohen, S., Doyle, W.J., Turner, R.B., Alper, C.M., Skoner, D.P., 2003. Emotional style
and susceptibility to the common cold. Psychosom. Med. 65, 652e657.

Costa, P., McCrae, R.R., 1980. Somatic complaints in males as a function of age and
neuroticism: a longitudinal analysis. J. Behav. Med. 3 (3), 245e257.

Costa, P., McCrae, R.R., 1987. Neuroticism, somatic complaints, and disease: is the
bark worse than the bite? J. Personal. 55, 299e316.

Creed, F., 2011. The relationship between somatic symptoms, health anxiety, and
outcome in medical out-patients. Psychiatric Clin. N. Am. 34 (3), 545e564.

Creed, F.H., Davies, I., Jackson, J., Littlewood, A., Chew-Graham, C., Tomenson, B.,
Macfarlane, G., Barsky, A., Katon, W., McBeth, J., 2012. The epidemiology of
multiple somatic symptoms. J. Psychosom. Res. 72 (4), 311e317.

Creed, F.H., Tomenson, B., Chew-Graham, C., Macfarlane, G.J., Davies, I., Jackson, J.,
Littlewood, A., McBeth, J., 2013. Multiple somatic symptoms predict impaired
health status in functional somatic syndromes. Int. J. Behav. Med. 20 (2),
194e205.

Feldman, P.J., Cohen, S., Doyle, W.J., Skoner, D.P., Gwaltney Jr., J.M., 1999. The impact
of personality on the reporting of unfounded symptoms and illness. J. Personal.
Soc. Psychol. 77 (2), 370e378.

Friedman, H.S., Booth-Kewley, S., 1987. The “disease-prone personality”: a meta-
analytic view of the construct. Am. Psychol. 42 (6), 539.

Hansell, S., Mechanic, D., 1985. Introspectiveness and adolescent symptom report-
ing. J. Hum. Stress 11 (4), 165e176.

Henderson, C.M., Rosasco, M., Robinson, L.M., Meccarello, J., Janicki, M.P., Turk, M.A.,
Davidson, P.W., 2009. Functional impairment severity is associated with health
status among older persons with intellectual disability and cerebral palsy.
J. Intellect. Disabil. Res. 53 (11), 887e897.

Idler, E.L., Benyamini, Y., 1997. Self-rated health and mortality: a review of twenty-
seven community studies. J. Health Soc. Behav. 38, 21e37.

Idler, E., Leventhal, H., McLaughlin, J., Leventhal, E., 2004. In sickness but not in
health: self-ratings, identity, and mortality. J. Health Soc. Behav. 45, 336e356.

Jackson, J., Fiddler, M., Kapur, N., Wells, A., Tomenson, B., Creed, F., 2006. Number of
bodily symptoms predicts outcome more accurately than health anxiety in
patients attending neurology, cardiology, and gastroenterology clinics.
J. Psychosom. Res. 60 (4), 357e363.

Kaplan, G.A., Kotler, P.L., 1985. Self-reports predictive of mortality from ischemic
heart disease: a nine-year follow-up of the Human Population Laboratory
cohort. J. Chronic Dis. 38, 195e201.

Katz, D., Ford, A.B., Moskowitz, R.W., 1963. Studies of illness in the aged. The Index
of ADL: a standardized measure of biological and psychological function. J. Am.
Med. Assoc. 185, 914e919.

Kessler, R.C., Andrews, G., Colpe, L.J., Hiripi, E., Mroczek, D.K., Normand, S.L.T.,
Walters, E.E., Zaslavsky, A.M., 2002. Short screening scales to monitor popula-
tion prevalences and trends in non-specific psychological distress. Psychol.
Med. 32 (6), 959e976.

Kirmayer, L.J., Young, A., 1998. Culture and somatization: clinical, epidemiological,
and ethnographic perspectives. Psychosom. Med. 60 (4), 420e430.

Kroenke, K., 2001. Studying symptoms: sampling and measurement issues. Ann.
Intern. Med. 134, 844e853.

Kroenke, K., 2003. The interface between physical and psychological symptoms.
Prim. Care Companion J. Clin. Psychiatry 5 (7), 11e18.

Larsen, R.J., Kasimatis, M., 1991. Day-to-day physical symptoms: individual differ-
ences in the occurrence, duration, and emotional concomitants of minor daily
illnesses. J. Personal. 59, 387e423.

Lawton, M.P., Brody, E.M., 1969. Assessment of older people: self-maintaining and
instrumental activities of daily living. Gerontologist 9, 179e186.

Linn, B.S., Linn, M.W., 1980. Objective and self-assessed health in the old and very
old. Soc. Sci. Med. 14, 311e315.

Mallers, M.H., Almeida, D.M., Neupert, S.D., 2005. Women's daily physical health
symptoms and stressful experiences across adulthood. Psychol. Health 20,
389e403.

Matalon, A., Kotliroff, A., Blumberg, G., Yaphe, J., Kitai, E., 2011. Non-specific
symptoms as clues to changes in emotional well-being. BMC Fam. Pract. 12 (77).

McAndrew, L.M., Mora, P.A., Quigley, K.S., Leventhal, E.A., Leventhal, H., 2014. Using
the common sense model of self-regulation to understand the relationship
between symptom reporting and trait negative affect. Int. J. Behav. Med. 21 (6),
989e994.

McEwen, B.S., 2006. Protective and damaging effects of stress mediators: central
role of the brain. Dialogues Clin. Neurosci. 8 (4), 367e381.

McNiel, J.M., Fleeson, W., 2006. The causal effects of extraversion on positive affect
and neuroticism on negative affect: manipulating state extraversion and state
neuroticism in an experimental approach. J. Res. Personal. 40 (5), 529e550.

Midlife in the United States. A National Longitudinal Study of health and well-being.
http://www.midus.wisc.edu. (accessed 2.10.2014.).

Mora, P.A., Robitaille, C., Leventhal, H., Swigar, M., Leventhal, E.A., 2002. Trait
negative affect relates to prior-week symptoms, but not to reports of illness
episodes, illness symptoms, and care seeking among older persons. Psychosom.
Med. 64 (3), 436e449.

Mossey, J.M., Shapiro, E., 1982. Self-rated health: a predictor of mortality among the
elderly. Am. J. Public Health 72 (8), 800e808.

Pressman, S.D., Cohen, S., 2005. Does positive affect influence health? Psychol. Bull.
131 (6), 925e971.

Ramírez-Maestre, C., Martínez, A.E.L., Zarazaga, R.E., 2004. Personality character-
istics as differential variables of the pain experience. J. Behav. Med. 27 (2),
147e165.

Røysamb, E., Tambs, K., Reichborn-Kjennerud, T., Neale, M.C., Harris, J.R., 2003.
Happiness and health: environmental and genetic contributions to the rela-
tionship between subjective well-being, perceived health, and somatic illness.
J. Personal. Soc. Psychol. 85 (6), 1136e1146.

Sha, M.C., Callahan, C.M., Counsell, S.R., Westmoreland, G.R., Stump, T.E.,
Kroenke, K., 2005. Physical symptoms as a predictor of health care use and
mortality among older adults. Am. J. Med. 118, 301e306.

Van Diest, I., De Peuter, S., Eertmans, A., Bogaerts, K., Victoir, A., Van den Bergh, O.,
2005. Negative affectivity and enhanced symptom reports: differentiating be-
tween symptoms in men and women. Soc. Sci. Med. 61, 1835e1845.

Verbrugge, L.M., 1985. Triggers of symptoms and health care. Soc. Sci. Med. 20,
855e876.

Watson, D., Pennebaker, J.W., 1989. Health complaints, stress, and distress:
exploring the central role of negative affectivity. Psychol. Rev. 96, 234e254.

Williams, P.G., Wiebe, D.J., 2000. Individual differences in self-assessed health:
gender, neuroticism and physical symptom reports. Personal. Individ. Differ. 28
(5), 823e835.

Zijlema, W.L., Stolk, R.P., L€owe, B., Rief, W., White, P.D., Rosmalen, J.G., 2013. How to
assess common somatic symptoms in large-scale studies: a systematic review
of questionnaires. J. Psychosom. Res. 74, 459e468.

Zou, G., 2004. A modified Poisson regression approach to prospective studies with
binary data. Am. J. Epidemiol. 159 (7), 702e706.

http://refhub.elsevier.com/S0277-9536(15)30102-7/sref1
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref1
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref1
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref2
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref2
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref2
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref3
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref3
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref3
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref3
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref3
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref4
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref4
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref4
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref4
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref5
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref5
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref5
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref6
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref6
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref6
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref6
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref6
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref7
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref7
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref7
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref8
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref8
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref8
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref9
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref9
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref9
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref10
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref10
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref10
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref11
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref11
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref11
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref12
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref12
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref12
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref12
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref13
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref13
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref13
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref13
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref13
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref14
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref14
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref14
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref14
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref15
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref15
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref16
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref16
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref16
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref17
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref17
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref17
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref17
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref17
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref18
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref18
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref18
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref19
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref19
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref19
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref20
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref20
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref20
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref20
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref20
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref21
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref21
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref21
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref21
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref22
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref22
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref22
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref22
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref23
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref23
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref23
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref23
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref23
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref24
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref24
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref24
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref25
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref25
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref25
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref26
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref26
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref26
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref27
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref27
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref27
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref27
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref28
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref28
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref28
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref29
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref29
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref29
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref30
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref30
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref30
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref30
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref31
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref31
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref32
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref32
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref32
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref32
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref32
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref33
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref33
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref33
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref34
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref34
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref34
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref34
http://www.midus.wisc.edu
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref36
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref36
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref36
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref36
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref36
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref37
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref37
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref37
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref38
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref38
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref38
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref39
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref39
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref39
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref39
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref40
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref40
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref40
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref40
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref40
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref40
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref41
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref41
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref41
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref41
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref42
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref42
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref42
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref42
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref43
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref43
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref43
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref44
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref44
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref44
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref45
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref45
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref45
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref45
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref46
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref46
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref46
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref46
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref46
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref47
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref47
http://refhub.elsevier.com/S0277-9536(15)30102-7/sref47

	The association of daily physical symptoms with future health
	1. The importance of physical symptoms
	2. The relationship between symptoms and affect
	3. Symptoms as predictors of future health
	4. Present study
	5. Methods
	5.1. Sample and design

	6. Measures
	6.1. Daily physical symptoms
	6.2. Trait negative affect
	6.3. Trait positive affect
	6.4. Body mass index (BMI)
	6.5. Self-rated health
	6.6. Exercise
	6.7. History of smoking
	6.8. Chronic illness
	6.9. Functional disability
	6.10. Statistical analysis

	7. Results
	8. Risk of a health-related condition at follow-up
	8.1. Chronic conditions
	8.2. Activities of daily living
	8.3. Instrumental activities of daily living

	9. Discussion
	9.1. Relationship between symptoms, affect, and health
	9.2. Strengths and limitations
	9.3. Future directions and conclusion

	Acknowledgments
	References


