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Introduction

People with chronic health conditions experience burden 
not only from their illness, but also from their ever-expand-
ing healthcare regimens required for self-management. 
These regimens can include taking medication, keeping 
medical appointments, as well as monitoring health, diet, 
and exercise (Gallacher et al., 2011; May et al., 2009). This 
workload of healthcare and its impact on patient function-
ing and well-being is known as “treatment burden” (Eton 
et al., 2015). It can trigger a spiral of negative conse-
quences, such as non-adherence to prescribed treatments 
and poor self-care (Durso, 2006; Graves et al., 2007; 
Haynes et al., 2002; Karamanidou et al., 2014; Kunt and 
Snoek, 2009; Vijan et al., 2005). Non-adherence to neces-
sary care can lead to worse clinical outcomes (e.g. more 
hospitalizations and higher mortality (Ho et al., 2006; 
Rasmussen et al., 2007) and poor quality of life (QOL) 
(Anderson et al., 2004; Boyd et al., 2014; Brod et al., 2009; 

Jowsey et al., 2012; Pifferi et al., 2010). The conceptual 
model of treatment burden comprises the work patients 
must do to care for their health, the challenges and stressors 
that exacerbate the felt burden, and the impacts of burden 
(Eton et al., 2015). These impacts of burden include behav-
ioral, cognitive, physical, and psychosocial well-being 
(Eton et al., 2012).
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While treatment burden is relevant to people with one 
chronic illness, it is even more significant in the context of 
having multiple chronic conditions. Current estimates sug-
gest that one in four American adults have multiple chronic 
conditions (Anderson, 2010; Ward and Schiller, 2013), a 
prevalence that has risen in the past decade and is projected 
to continue rising by >1 percent per year until 2030 (Centers 
for Medicare and Medicaid Services, 2012; Freid et al., 
2012; Yoon et al., 2014). Cost implications are profound. 
About 66 percent of total healthcare spending in the United 
States is directed at the 27 percent of Americans with mul-
tiple chronic conditions (Anderson, 2010). People with 
multiple chronic conditions account for 96 percent of all 
Medicare spending (Anderson, 2010). Individuals with 
multiple chronic conditions pay more for prescription drugs 
and have higher out-of-pocket healthcare costs (Anderson, 
2010), in addition to reporting generally worse health-
related QOL compared to people with only one chronic 
condition (Rothrock et al., 2010).

People with multiple chronic conditions are especially 
vulnerable to feeling treatment burden as they are often 
required to engage in a complex array of self-care activi-
ties to maintain health (May et al., 2009). Older adults with 
five or more conditions must fill an average of 50 prescrip-
tion medications, see 14 different physicians, and make 37 
physician office visits every year (Warshaw, 2006). Older 
multimorbid adults (≥65 years) who report greater diffi-
culty performing prescribed healthcare tasks experience 
lower mental and physical well-being and have less confi-
dence in their ability to self-manage their conditions (Boyd 
et al., 2014). Care demands may increase in intensity with 
each new diagnosis: management protocols add more 
medications, tests, and medical appointments to the self-
care regimen, thereby further straining personal resources 
and capacity (Bayliss et al., 2003; May et al., 2009). 
Demands are amplified if the various health conditions 
require specialized care from multiple providers (Boyd 
and Fortin, 2010; Sav et al., 2013a, 2013b; Vogeli et al., 
2007b). People with multiple chronic conditions report 
receiving conflicting medical advice from different pro-
viders, duplication of medical tests, and more services. 
Hence, care for this population is often fragmented and 
poorly coordinated (Benjamin, 2010; Vogeli et al., 2007; 
Wolff et al., 2002). All of these complex demands have 
substantial impacts on patients’ behavioral, cognitive, 
physical, and psychosocial well-being.

It would be useful to understand what individual patients 
can do to reduce their treatment burden impact. For exam-
ple, do psychosocial factors influence treatment burden 
impact? If so, are they modifiable behavioral factors? How 
much of treatment burden impact is due to stable character-
istics of the individual that are less amenable to behavioral 
intervention? Such an understanding might not only help 
providers to improve the QOL for individuals living with 
multiple chronic illnesses. It may also indirectly reduce 

treatment costs by stopping a negative feedback loop 
whereby patients who have substantial treatment burden 
adhere less well to their (multiple) treatment regimens, 
thereby having more hospital admissions, worse clinical 
outcomes, and higher mortality rates (Eton et al., 2015).

In considering what psychosocial factors might influence 
treatment burden impact, it is worthwhile to consider those 
factors that have been found to be relevant to health out-
comes more generally. Such factors would likely be perti-
nent since treatment burden impact is the QOL impact of the 
work related to treatments. A growing evidence base sug-
gests that four domains of psychosocial factors have notable 
relevance to health outcomes. Personality has been shown 
to have direct relevance to how people deal with symptoms 
(Malouff et al., 2005) and what coping strategies they 
employ to deal with illness, treatment side effects, and prog-
nostic estimates (Connor-Smith and Flachsbart, 2007). For 
example, people with high neuroticism scores tend to report 
more physical (Costa and McCrae, 1987) and mental health 
symptoms (Campbell-Sills et al., 2006) and to fare more 
poorly with the healthcare system (Singh et al., 2010). In 
contrast, people high in conscientiousness tend to be more 
adherent to treatment regimens (Christensen and Smith, 
1995) and thus have better health outcomes (DiMatteo et al., 
2002; Hill and Roberts, 2011). It is unknown how personal-
ity relates to treatment burden.

Cognitive appraisal processes refer to differences in the 
ways people think about QOL, including frame of refer-
ence, standards of comparison, sampling of experience, and 
combinatory algorithm (i.e. patterns of emphasis). These 
differences in QOL appraisal have been found to be rele-
vant to adapting to illness, both in cross-sectional compari-
sons and over time (Li and Rapkin, 2009; Rapkin and 
Schwartz, 2004; Schwartz et al., 2017a). QOL outcomes 
tend to be better among people who emphasize more posi-
tive and personally controllable aspects of their circum-
stances (Finkelstein et al., 2017; Li and Rapkin, 2009; 
Schwartz et al., 2013b), such as focusing on the positive, 
downplaying negative experiences, emphasizing independ-
ent problem-solving, and avoiding comparing oneself to 
others (Schwartz et al., 2013b). Recent work has docu-
mented that resilient people employ different appraisal pro-
cesses than non-resilient people, and these processes differ 
for physical and emotional outcomes (Schwartz et al., 
2017b).

A third relevant domain is social support. A large body of 
research has documented the positive association of social 
support and health outcomes (Berkman and Glass, 2000; 
Uchino, 2006), such that people who enjoy companionship 
are happier and have better marriages when they share com-
panionship with their spouse (Crawford et al., 2002). People 
who have more instrumental and emotional support fare bet-
ter with adversity in health or other vicissitudes in life cir-
cumstances (Penninx et al., 1998; Thoits, 1986). Given its 
relevance to health outcomes in general, any investigation 
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of psychosocial factors relevant to treatment burden should 
at a minimum consider social support.

Less well understood but equally plausible, a fourth 
domain that may be important for treatment burden is 
reserve-building activities. A recent report from the 
National Academy of Sciences’ Institute of Medicine 
(2015) noted that people who maintained cognitive acuity 
into old age were physically active, socially engaged, and 
got enough sleep, while managing chronic conditions such 
as diabetes and high blood pressure. Building on work with 
leading neuroscientists, psychiatrists, and brain health 
experts, the report notes that cognitive decline is not inevi-
table with aging, even in the context of multiple chronic 
conditions. Thus, in order to survive and thrive despite the 
stress of illness, people remain engaged in life by having 
enjoyable and stimulating leisure activities, such as read-
ing, singing in a choir, or going for walks.

Early research was limited to a focus on cognitive reserve 
(Stern, 2002), measured as pre-morbid educational attain-
ment and cognitive performance (e.g. processing speed and 
memory) (Stern, 2007). However, more recent work indi-
cates that reserve-building activities—personally enriching 
activities spanning intellectual, cultural, hobby, physical, 
and spiritual pursuits—may build and maintain brain health 
(Schwartz et al., 2016a, 2016b). Support for this notion 
comes from cross-sectional associations with better physi-
cal and mental health and neurocognitive function (Schwartz 
et al., 2013c), and longitudinally with lower levels of disa-
bility progression (Schwartz et al., 2013a). While both past 
and current reserve-building activities contribute to these 
outcomes, evidence suggests that current rather than past 
activities are more strongly associated with these outcomes, 
both cross-sectionally and over time (Schwartz et al., 2013c, 
2017a). Hence, enhancing the frequency of these activities 
could shore up personal resilience in dealing with chronic 
illness (Schwartz et al., 2016a, 2016b).

Qualitative work suggests that engaging in reserve-
building activities may help multi-morbid patients lessen 
their perception of treatment burden (Ridgeway et al., 
2014). Several people noted that they do things to “keep 
their spirits up” like participating in hobbies, spending time 
outdoors, spending time with family/friends, and turning to 
spirituality and faith (Ridgeway et al., 2014). Thus, while it 
would be easy to assume that people with multiple condi-
tions who experience treatment burden do not have time for 
reserve-building activities, our qualitative evidence would 
suggest that this is not the case. Furthermore, such activi-
ties were reported by people with high and low formal edu-
cational attainment, and by Whites and non-Whites alike.

This study seeks to examine predictors of treatment 
burden in a heterogeneous sample of people with chronic 
illness. We sought to evaluate the relationship between 
treatment burden impact and the following psychosocial 
factors: personality, appraisal processes, social support, 
and current reserve-building activities. It was 

hypothesized that appraisal variables would mediate the 
relationship between reserve-building activities and treat-
ment burden impact. It was also expected that the treat-
ment burden impact would be greater for people with 
more comorbidities rather than one particular medical 
condition. This expectation is based on the qualitative 
research that suggests that juggling multiple and diverse 
treatment regimens for multiple chronic conditions leads 
to the greatest perceived treatment burden and impact 
(Eton et al., 2015, 2017).

Methods

Sample

Eligible participants were 18 years of age or older, and 
able to complete an online questionnaire. Participants 
were recruited from panels that include patients and  
caregiver panelists from a heterogeneous grouping of 
chronic health conditions (Rare Patient Voice) and cancer 
(WhatNext). The panel participants were recruited in-per-
son at conferences and gatherings of disease-specific 
organizations, and were screened to have the disease or be 
a caregiver of someone with the identified index condition 
(Rapkin et al., 2017).

Procedure and design

A web-based survey was administered using the Health 
Insurance Portability and Accountability Act (HIPAA)-
compliant, secure SurveyGizmo engine (www.survey-
gizmo.com). Email invitations were sent to panel members 
using their standard protocol for notifying panel partici-
pants of study opportunities. We followed study procedures 
described by Dillman’s Tailored Design Method (Dillman 
et al., 2014). The survey began with an informed consent 
form that participants endorsed prior to completing the 
questionnaires. The study was reviewed and approved by 
the New England Review Board (NEIRB#15-254).

Measures

Treatment burden was assessed using the role activity limi-
tations (6 items) and physical/mental exhaustion (5 items) 
scales of the Patient Experience with Treatment and Self-
management (PETS) (Eton et al., 2017). These scales have 
been found to be reliable and valid in a diverse patient sam-
ple with multiple chronic conditions (Eton et al., 2017) 
(α = 0.94 and 0.92 in the current sample, respectively). 
Cognitive appraisal processes using the Brief Appraisal 
Inventory (Rapkin et al., 2017), a 23-item Likert-type-scale 
measure that describes individual differences in what 
respondents think about when completing a QOL measure. 
This measure yields five component scores based on prin-
cipal components analysis: health worries; independence 

www.surveygizmo.com
www.surveygizmo.com
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and interpersonal; accomplishing goals and problem-solv-
ing; and calm peaceful active; and spirituality and altruism 
(Rapkin et al., 2017). Personality was measured using the 
Big Five Inventory-10, a 10-item measure of the NEO-five 
factor model of personality that yields scores for extraver-
sion, agreeableness, conscientiousness, neuroticism, and 
openness (Rammstedt and John, 2007). Reserve-building 
was measured by the DeltaQuest Reserve-Building Measure 
(Schwartz et al., 2017c). This measure assesses three broad 
components dictated by theory (Schwartz et al., 2016b): 
current reserve-building activities, past reserve-building 
activities, and person characteristics. This study included 
the nine Current-Reserve-Building Activities subscales: 
Active in the world (e.g. attending lectures; three items), 
Games (e.g. puzzles; three items), Outdoors (e.g. spending 
time outdoors; three items), Creative (e.g. hobbies involv-
ing working with one’s hands; four items), Religious/
Spiritual (e.g. individual or group religious; three items), 
Exercise (e.g. mild, moderate and strenuous exercise; four 
items), Inner Life (e.g. reading; three items), Shopping/
Cooking (e.g. cooking as a hobby; two items), and Passive 
Media Consumption (e.g. watching television; three items). 
Current social support was measured using the subscale 
from the DeltaQuest Reserve-Building Measure Person 
Characteristics component entitled current social support, 
which queries how much the respondent’s current social 
network provided emotional support, help in dealing with 
problems, and companionship (α = 0.93; Schwartz et al., 
2017c). Comorbidity load (expected to increase treatment 
burden), was measured by the Self-Administered 
Comorbidity Questionnaire (Sangha et al., 2003). This 
measure tracks the number of endorsed comorbidities and 
the number of comorbidities treated. Principal components 
analysis was used to create a comorbidity load score, which 
was the sum of the number of comorbidities and the num-
ber of treated comorbidities. Participant demographic char-
acteristics included age, gender, ethnicity, race, cohabitation/
marital status, with whom the person lives, employment 
status, and reported difficulty paying bills (Hanmer and 
Cherepanov, 2016). International Classification of Diseases, 
Tenth Revision (ICD-10 codes; WHO, 2004) were used to 
characterize the diseases reflected by the panels.

Statistical analysis

Reducing the number of predictors in structural equation 
model. Prior to conducting structural equation model 
(SEM) analysis, we sought to reduce the number of varia-
bles in the SEM. We thus examined Pearson’s correlations 
among the PETS scales and the above-mentioned measures 
and removed scales that were uncorrelated with the PETS.

A bifactor model of treatment burden impact. We began by 
examining the factor structure of the two PETS scales to 
evaluate the feasibility of using a single latent variable to 

represent treatment burden impact. Treatment burden 
impact was operationalized using a bifactor methodology 
(e.g. Gibbons and Hedeker, 1992; Holzinger and Swine-
ford, 1937). In a bifactor model, factor loadings on the sin-
gle general factor reflect the magnitude of relationships 
between all the variables (e.g. role and activity limitations 
items; and physical and mental fatigue items) and treat-
ment burden impact. The shared content between subsets 
of variables is captured by a second loading on a content-
specific factor. The specific-factor loading is conceptually 
similar to capturing the residual correlation between items 
with similar content. For example, how much a person’s 
self-management interfered with work responsibilities and 
family responsibilities may be captured by the specific fac-
tor role and activity limitations. Similarly, the shared-con-
tent between two items measuring how much 
self-management made the person worn out or preoccu-
pied is captured by the specific factor physical and mental 
fatigue. In this manner, the bifactor model accounts for 
dependencies between items when establishing a total 
treatment burden impact score.

A SEM explaining treatment burden impact. Mediation mod-
els were conducted within a SEM framework. It was 
hypothesized that appraisal variables would mediate the 
relationship between reserve-building activities and treat-
ment burden. In mediation analyses there are two types of 
relationships (pathways) to consider. There is the direct 
effect from reserve-building activities to treatment burden, 
and there is the indirect effect from reserve-building activi-
ties to treatment burden through both variables’ relation-
ship with appraisal processes, social support, personality, 
and difficulty paying bills (the mediators). In this instance, 
mediation occurs when some (partial) or all (full) of the 
direct effect between reserve-building activities and treat-
ment burden is accounted for by the indirect effect through 
appraisal or other processes.

SEM mediation analyses were conducted using Mplus 
version 7 software (Muthén and Muthén, 1998–2015) and 
accounted for the categorical nature of some items using the 
inter-item polychoric correlations with mean- and variance-
adjusted weighted least squares. Model fit was evaluated 
using the following indices: root mean square error approxi-
mation (RMSEA) ≤ 0.08, Tucker–Lewis index (TLI) ≥ 0.95, 
and comparative fit index (CFI) ≥ 0.95 (Hu and Bentler, 
1999; Browne and Cudeck, 1993). Analyses of observed 
variables were conducted using Stata 15 (StataCorp, 2017) 
and SPSS 24 (2016).

Results

Sample

The study sample included 446 patients. Table 1 provides 
the sociodemographic characteristics, ICD-10 categories, 
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Table 1. Sample characteristics.

Variable  

N 446
Age  
 Mean (SD) 48.62 (13.41)
Gender (%)  
 Male 15%
 Female 85%
ICD-10 diagnostic category of index condition  
 1 Certain infectious and 

parasitic diseases
1%

 2 Neoplasms 24%
 3 Diseases of the blood 

and blood-forming organs 
and immune mechanism 
disorders

6%

 4 Endocrine, nutritional, and 
metabolic diseases

6%

 5 Mental and behavioral 
disorders

3%

 6 Diseases of the nervous 
system

39%

 8 Diseases of the ear and 
mastoid process

0.5%

 9 Diseases of the circulatory 
system

3%

10 Diseases of the respiratory 
system

3%

11 Diseases of the digestive 
system

1%

12 Diseases of the skin and 
subcutaneous tissue

1%

13 Diseases of the 
musculoskeletal system and 
connective tissue

6%

14 Diseases of the 
genitourinary system

0.5%

17 Congenital malformations, 
deformations and 
chromosomal abnormalities

1%

Comorbidities (%)  
 Arthritis 38%
 Asthma 19%
 Back pain 59%
 Cancer (now or in the past) 31%
 Depression 52%
 Diabetes 10%
 Heart disease 9%
 High blood pressure 31%
 Insomnia 43%
 Kidney disease 4%
 Liver disease 3%
 Lung disease 11%
 Stroke 2%
 Ulcer or stomach disease 13%
Marital status (%)  
 Never married 15%

Variable  

 Married 60%
 Cohabitation/domestic 

partnership
7%

 Separated 2%
 Divorced 13%
 Widowed 2%
 Missing 1%
Difficulty paying 
bills (%)

 

 Not difficult at all 28%
 Slightly difficult 17%
 Somewhat difficult 24%
 Very difficult 12%
 Extremely difficult 16%
 Missing 3%
Living situationa 
(%)

 

 Spouse/partner 68%
 Other relative (children, 

sibling, parent)
44%

 Friend/companion 4%
 Pet(s) 48%
 Alone 11%
 Other 1%

aMay add up to more than 100 percent because respondents were al-
lowed to check all that apply.

Table 1. (Continued) 

and reported comorbidities of this heterogeneous sample. 
The sample had a mean age of 49, and 85 percent was 
female. Most respondents were married and living with 
spouse and/or family members. The most prevalent ICD-10 
index health conditions were diseases of the nervous sys-
tem (e.g. multiple sclerosis) followed by neoplasms (e.g. 
breast cancer) and endocrine diseases. The most prevalent 
comorbidities were back pain, depression, and insomnia. A 
majority of participants reported that it was somewhat, 
very, or extremely difficult to pay bills.

Correlates of treatment burden

Table 2 shows Pearson’s correlations among the two PETS 
scales and the five sets of psychosocial factors examined in 
this study. The PETS scales had a large intercorrelation 
(r = 0.69) and they had small correlations with four reserve-
building activities: active in the world, outdoor, exercise, 
and inner life. They were also similarly correlated with 
reported current and past social support, neuroticism, and 
four appraisal composite scores (health worries, independ-
ence and interpersonal concerns, accomplishing goals and 
problem-solving, and calm peaceful active). Demographic 
correlates of the PETS scales included age, difficulty pay-
ing bills, and comorbidity load.
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SEM of treatment burden

Latent variables within the SEM for treatment burden, reserve-
building, and social support. The key outcome, treatment 
burden, was modeled as a bifactor model with all items 
loading on the general factor (i.e. treatment burden impact) 
and items within the role activity limitations and physical 
and mental fatigue scales modeled as orthogonal specific 
factors. The SEM modeling framework treats treatment 
burden impact as the outcome of interest, with the specific 
factors accounting for residual covariance. All of the gen-
eral factor loadings were large (>0.60; see Supplementary 
Table 1) and the specific factor loadings were also high 
(mostly >0.49), suggesting that unique variance is being 
explained by each specific factor. Social support was also 
modeled as a latent variable, which was supported by all 
five scale items having high loadings (>0.80). Finally,  
the reserve-building factor was also modeled as a latent 

variable comprising the four reserve-building subscales of 
note from Pearson’s correlation analysis: active in the 
world, outdoor, exercise, and inner life. These factor load-
ings were somewhat lower (range 0.28–0.51), which is to 
be expected since the subscales assess diverse aspects of 
reserve-building (Schwartz et al., 2017c). The appraisal 
scores were kept as weighted sums and standardized scores 
based on principal components analysis with orthogonal 
rotation reported in earlier work (Rapkin et al., 2017).  
Figure 1 shows the full SEM with all direct and indirect 
effects between the above-mentioned latent variables.

SEM direct effects on treatment burden. The final, most par-
simonious SEM accounted for 47 percent of the variance in 
treatment burden impact and closely fit the data (χ2 = 820, 
df = 326, p < 0.01; RMSEA = 0.06, CFI = 0.98, TLI = 0.98). 
The model estimated a series of direct and indirect effects 
on treatment burden impact from reserve-building and 

Table 2. Pearson’s correlations among variables considered for SEM.

Patient Experience with Treatment and Self-
Management Scale

 Role and Activity 
Limitations subscale

Physical and Mental 
Fatigue subscale

Current reserve-
building activity

Active in the world −0.11 −0.15
Games −0.05 −0.05
Outdoor −0.16 −0.19
Creative 0.05 −0.05
Religious/spiritual 0.02 −0.05
Exercise −0.22 −0.19
Passive media consumption 0.04 0.07
Shopping/cooking −0.06 −0.01
Inner life −0.11 −0.14

Person characteristics Perseverance −0.04 −0.01
Current social support −0.20 −0.25
Past social support −0.16 −0.19
Work value 0.05 −0.10

Personality Extraversion 0.00 −0.07
Agreeableness 0.05 −0.08
Conscientiousness −0.07 −0.10
Neuroticism 0.17 0.36
Openness 0.06 0.10

Appraisal Health worries 0.28 0.39
Independence and interpersonal concerns 0.21 0.25
Accomplishing goals and problem-solving 0.10 0.16
Calm peaceful active −0.14 −0.16
Spirituality and altruism 0.05 0.07

Demographic Age −0.10 −0.29
Gender 0.04 0.07
Difficulty paying bills 0.40 0.51
Comorbidity load 0.37 0.31

 Small correlation (0.10 < Pearson’s R < 0.30)
 Moderate correlation (0.30 < Pearson’s R < 0.50)
 Large correlation (Pearson’s R > 0.5)
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through appraisal and other covariates (for all model 
parameters, see Table 3). In order of magnitude, the strong-
est direct effects on treatment burden impact were from 
interpersonal/independence, neuroticism, health worries, 
age, difficulty paying bills, and comorbidity load.

SEM indirect effects on treatment burden. The SEM consid-
ered multiple indirect effects on treatment burden impact 
(Table 3). Importantly, the total effect of reserve-building on 
treatment burden comprised mainly indirect effects through 
other model variables and only weakly by the direct effect, 
suggesting complete mediation of reserve-building. Simple 
mediation of reserve-building on treatment burden impact 
was found through the specific mediators, health worries 
and difficulty paying bills. More complex mediation was 
found between the health worries and comorbidity load, 
social support and neuroticism, and health worries and dif-
ficulty paying bills.

Furthermore, health worries impacts treatment burden 
directly, via its relationship with comorbidity load (Table 3). 
Reserve-building is also closely related to (lesser) difficulty 
paying bills, but there is also a weak relationship through 
health worries (Table 3). Reserve-building has a significant 
indirect effect on treatment burden impact through difficulty 
paying bills, via a relationship between health worries and 
bills, via a relationship between health worries and comor-
bidity load, and via a significant relationship between 
(more) social support and (lesser) neuroticism.

Thus, after accounting for all of these indirect effects, 
reserve-building does not directly predict treatment burden. 

Rather, reserve-building leads to other factors that reduce 
treatment burden (i.e. full mediation).

Discussion

The results of this study suggest that engaging in reserve-
building activities is associated with reduced treatment bur-
den by distracting from health worries and by promoting 
appraisals related to being calm and peaceful. These find-
ings support our hypothesis that appraisal mediates the 
relationship between reserve-building and treatment bur-
den. They suggest that engaging in reserve-building activi-
ties is associated with differences in how one thinks about 
QOL, and what one thinks about.

Reserve-building activities are also associated with 
improved social support, which is associated with lesser 
treatment burden. It is possible, for example, that engaging 
in reserve-building activities helps people to create and 
maintain relationships with others and that these relation-
ships also buffer them from the negative impact of attend-
ing to their own medical care. For example, by attending 
lectures or other cultural activities (active in the world), one 
may meet other people with similar interests and expand 
one’s social network. Similarly, by engaging in outdoor 
pursuits and/or exercise, one may meet new friends or 
deepen existing relationships.

Our model also suggests that improved social support 
is associated with reduced neuroticism in individuals, 
which thereby also attenuates treatment burden. In other 
words, people with better social support may be less 

Figure 1. Empirical results predicting treatment burden. Reserve-building activities indirectly reduced treatment burden by: (1) 
reducing health worries appraisals, (2) reducing financial difficulties, (3) increasing calm and peaceful appraisals, and (4) increasing 
perceived social support. Note: All coefficients are standardized (mean = 0, standard deviation = 1). Latent variables are represented with 
ovals. Observed variables are represented with rectangles. For illustrative purposes, factor loading schematics and values have been omitted. 
“Treatment Burden Impact” is the general factor from a bifactor model comprising also the specific factors Role and Activity Limitations and 
Physical and Mental Fatigue.
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likely to find fault with others or to get nervous easily 
(the two neuroticism items in the personality measure 
used), both of which would make the work of self-man-
agement less draining and tiresome. While personality 
characteristics are thought of as static characteristics, 
these items seem more mutable depending on the envi-
ronment in which one finds oneself (i.e. friends, shared 
activities). These findings suggest that reserve-building 
activities and the accompanying social support could 
reduce tendencies of focusing on negative ways for inter-
acting in the world.

Engaging in reserve-building activities is also associated 
with reduced treatment burden by reducing financial wor-
ries. The reserve-building activities that were kept in our 
model are not necessarily dependent on finances, although 
there are certainly versions of them that are costly. For 
example, exercise and outdoor activities can be accessible 
without pay if one lives near parks or safe places to walk or 
ride a bike. Cultural and intellectual activities (active in the 
world) can also be low-cost if one lives near a university or 
community center where lectures, exhibits, and films can 
be inexpensive or free.

Thus, our findings suggest that reserve-building activi-
ties may lead to a positive feedback loop whereby these 
activities reduce worrisome appraisals, enhance calm 
appraisals, and build social support networks and thereby 
reduce treatment burden. This positive loop might then lead 
to reduced treatment burden despite growing older or hav-
ing more comorbidity load.

As with any cross-sectional study, an important caveat 
is that we cannot distinguish correlational and causal rela-
tionships based on this work. Although we present find-
ings in terms of “associations,” it is sometimes hard to 
resist using language that implies that the relationships are 
causal. For example, people may have less treatment bur-
den because they are healthier and thus able to engage in 
reserve-building activities. Similarly, people with fewer 
health worries would likely have lower comorbidity load 
and thus less difficulty paying bills. Low resources may also 
impact the accessibility of salutogenic reserve-building 
activities. There is some evidence that people of higher soci-
oeconomic status are more likely to engage in reserve-build-
ing activities that are intellectually stimulating, involve 
outdoor pursuits, and include physical exercise (Schwartz 
et al., 2018). Frequent strife may also influence which 
appraisal processes are predominant, as well as expressed 
personality.

These suggested findings might thus be better phrased as 
“hypotheses” for future research using designs that can sup-
port causal inference. For example, a longitudinal observa-
tional study might be able to show change over time and 
relationships between changes in reserve-building, social 
support, appraisal, and treatment burden. Even better would 
be a randomized trial comparing an intervention aimed at 
increasing reserve-building activities to standard practice 
and evaluating effects over time. Such an intervention might 
employ motivational interviewing to help individual patients 
identify reserve-building activities they would like to do and 

Table 3. Direct, indirect, and total effects from reserve building to treatment burden impact.

Model β SE t p value

Direct effects on treatment burden impact  
Interpersonal and independence 0.30 0.05 6.02 0.00
Neuroticism 0.23 0.05 4.88 0.00
Health worries 0.21 0.10 2.08 0.04
Difficulty paying bills 0.19 0.07 2.62 0.01
Comorbidity load 0.19 0.07 2.69 0.01
Accomplishing goals 0.10 0.05 1.82 0.07
Reserve-building −0.02 0.10 −0.24 0.81
Calm, peaceful, and active −0.05 0.05 −0.89 0.37
Age −0.21 0.05 −3.95 0.00
Total direct effect −0.02 0.10 −0.24 0.81
Specific-indirect effects  
Reserve-building → calm and peaceful → treatment burden impact −0.02 0.02 −0.90 0.37
Reserve-building → health worries → difficulty paying bills → treatment burden impact −0.03 0.01 −2.31 0.02
Reserve-building → social support → neuroticism → treatment burden impact −0.04 0.01 −3.39 0.00
Reserve-building → health worries → comorbidity load → treatment burden impact −0.05 0.02 −2.57 0.01
Reserve-building → difficulty paying bills → treatment burden impact −0.07 0.03 −2.31 0.02
Reserve-building → health worries → treatment burden impact −0.10 0.05 −2.02 0.04
Total indirect effects −0.30 0.06 −5.48 0.00
Total effects −0.33 0.07 −4.83 0.00

All coefficient values are standardized (mean = 0, standard deviation = 1).
Bold values are statistically significant.
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discuss current barriers to engaging in them. With help, indi-
viduals might identify ways to combat the barriers so that 
they can bring reserve-building activities into their daily 
lives. Since these implicated activities are not necessarily 
costly to pursue, it would seem possible that they be acces-
sible across the socioeconomic continuum.

Helping people to increase their engagement in 
reserve-building activities may help them to feel more 
calm and peaceful and to worry less. In the short term, 
these activities might not only reduce perceived treat-
ment burden but also lower the risk of treatment intensi-
fication, because the activities are themselves 
health-enhancing. In the long term, more reserve-build-
ing activities might result in a compression of morbidity 
(Fries, 2005), that is, a longer time to functional deterio-
ration due to reduced health risk behaviors. A growing 
research base suggests that having a better health-risk-
behavior profile (e.g. not smoking, not overweight; 
Hubert et al., 2002), regular exercise habits (Hubert et al., 
2002), and having an active cognitive lifestyle (Marioni 
et al., 2012) are linked with a compression of morbidity 
in late life. A host of relatively simple interventions may 
be implemented to improve the health and well-being of 
individuals with multiple chronic conditions, and reduce 
suffering and healthcare costs.

While this study has advantages of a large and heter-
ogeneous sample with multiple chronic conditions, its  
limitations must be acknowledged in addition to the above-
mentioned caveat. It predominantly comprises White 
females who are married or living with family members. 
Thus, the participants may be more representative of people 
with higher levels of social support. This sample character-
istic could constrain the correlations between treatment bur-
den and social support. In addition, use of a very brief 
personality measure renders the variables less reliable than 
a longer measure of the constructs.

In summary, this research might provide a roadmap for 
helping patients to manage their illness. It suggests that 
reserve-building activities may impact treatment burden by 
affecting ways of thinking—reducing worrying and increas-
ing a sense of calm. They may also enhance perceived 
social support and reduce neuroticism. Our findings point 
to key behaviors that chronically ill people can use to atten-
uate treatment burden.
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