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Abstract This study examines the indirect effect between

parallel fluctuation in daily physical symptoms, symptom-

related coping, and mood in patients following

hematopoietic stem cell transplantation. Two models were

analyzed with a within-person mediating role of coping and

mood, respectively. Physical symptoms, coping (brooding,

reflection, co-rumination, positive reframing, venting,

acceptance, and active coping), and positive (PA) and

negative affect (NA) were reported by 229 patients for 28

consecutive evenings after post-transplant hospital dis-

charge. The mediating role of coping fluctuation was par-

tially supported since a competitive model assuming

coping reactivity was more reliable. Fluctuation in daily

PA and NA mediated relationship of physical symptoms

with brooding, co-rumination and venting. Daily changes

in positive reframing, acceptance and reflection, partially

mediated the association between changes in physical

symptoms and mood. The study results indicate the use-

fulness of intervention addressed to the management of

daily mood and stimulation of positive reframing and

acceptance in post-HSCT patients.
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Introduction

Hematopoietic stem cell transplantation (HSCT) is an

effective therapy for various malignant and non-malignant

diseases. However, therapy-related conditioning regimen

causes many adverse effects. Post-HSCT complications are

mainly related to various physical symptoms, such as poor

appetite, taste change, gastric problems, rashes or fatigue.

Previous studies suggested a higher prevalence of physical

symptoms in post-HSCT patients 2 weeks (Sherman et al.,

2009) or even 7 years post-transplant (Andrykowski et al.,

2005; Bieri et al., 2008) compared to general population.

More adverse symptoms, in turn, are related to worse

adjustment of patients (Bevans et al., 2008; Kenzik et al.,

2015; Nelson et al., 2014).

Emotional state after HSCT may be partially due to the

manner in which physical symptoms are a source of burden

and provide a functional limitation of patient daily living.

Outside the context of HSCT, daily physical symptoms

were related to higher negative affect (NA) and lower

positive affect (PA) (Cho et al., 2013; Chui & Diehl, 2016;

Conner et al., 2006; Lay & Hoppmann, 2014; Massey et al.,

2011). Other studies suggested that an increased number of

symptoms were related to more intense symptom-related

coping behaviors (Cho et al., 2013; Conner et al., 2006;

Golightly et al., 2015). Coping may constitute relevant

protective or risk factors for changes in daily mood.

According to Lazarus and Folkman (1984) stress-coping

model, coping is one of the main variables responsible for

patient adjustment. Coping refers to the ‘‘cognitive and
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behavioral efforts to manage specific external and/or

internal demands that are appraised as taxing or exceeding

the resources of the person’’ (Lazarus & Folkman, 1984,

p. 141). Coping is a complex, dynamic, and idiosyncratic

process. It mediates the effect of causal antecedents

(characteristics of the person and his/her context) on

immediate and long-term stress outcomes (health and well-

being). Thus, coping is viewed as a response to perceiving

stress (e.g. somatic burden) and is directed at regulating

stress outcomes (e.g. affect). For example, rumination,

suppression, and avoidance coping were found to increase

daily NA and decrease PA. On the other hand, reflection,

reappraisal, acceptance, social sharing and problem-solving

strategies enhanced daily PA (Brans et al., 2013; Cho et al.,

2013; Dunkley et al., 2014; Massey et al., 2011; Roesch

et al., 2009).

Symptom-related coping may mediate the relationship

between daily physical symptoms and mood changes,

based on the transactional stress-coping theory (Lazarus &

Folkman, 1984). Some studies have already investigated

this issue (Barakat et al., 2007; Smorti et al., 2014), how-

ever, not in the context of everyday life or specific vari-

ability of individuals. Although Gruszczyńska and Knoll

(2015) investigated lower-level mediating effect of mean-

ing-focused coping in association with pain and PA,

dynamic compounds between these variables were not

tested (only the same-day associations were analyzed). In

fact, the transactional stress model has still not been fully

verified. In particular, less is known about the reciprocal

dependencies between coping process variables and their

changes over time (if and how changes in stress-related

variables co-occur with one another). For example, Carver

and Scheier (1994) indicated that coping process might, in

fact, be rather reactive (i.e. emotions predict coping) than

intentional, however, this has not been verified in a daily

diary approach yet. The exception is the study by Müller

et al. (2017) on the within-person mediating effect of PA

and NA in the relationship between catastrophizing and

fatigue. Both PA and NA mediated the effect of coping on

the increase in fatigue, whereas only NA mediated the

reverse relationship. Still, the above analyses were limited

to a single symptom and a single coping strategy.

Therefore, the aim of this study was to determine the

role of the fluctuation of the symptom-related coping

strategies and mood (PA and NA) in relation to physical

symptom fluctuations in daily life of patients following

HSCT. Among the various coping strategies, brooding,

reflection, positive reframing, acceptance, venting, co-ru-

mination, and active coping were analyzed. Brooding

refers to passive directing the attention inward, particularly

in respect to negative feelings and symptoms (Treynor

et al., 2003). Reflection involves a purposeful turning

inward oriented at drawing constructive conclusions for the

future, with neither a change in stressful setting perception

nor emotional state (Treynor et al., 2003). In turn, positive

reframing refers to reappraisal of a current situation to

assign a positive meaning which changes the emotional

response (Gross, 1998). Acceptance involves the adoption

of stressful circumstances (Carver et al., 1989). Venting

refers to focusing on a negative state with its simultaneous

disclosure (Carver et al., 1989). Co-rumination includes an

intense analysis and discussion of one’s own problems and

the accompanying negative emotions with other people

(Rose, 2002). Active coping includes direct actions to solve

the problem (Carver et al., 1989).

To address the dynamic relationship between variables,

the association between parallel changes (from the prior

day to the present day) in daily symptoms, symptom-re-

lated coping, and mood was tested. Based on the transac-

tional stress model (Lazarus & Folkman, 1984) and the

above empirical evidence, it was expected that (1) an

increase in physical symptoms would be related to an

increase in NA and a decrease in PA, as well as (2) an

increase in coping mechanisms, and (3) that the symptom–

mood association would be mediated by concurrent chan-

ges in symptom-related coping strategies. The effect of

reflection, positive reframing, acceptance, co-rumination,

and active coping would be beneficial, whereas for

brooding and venting the result would be detrimental.

Apart from investigating the dynamic relationship in the

transactional stress-coping model and coping mediation

hypothesis, this study also adds to the literature by inves-

tigating coping reactivity (Carver & Scheier, 1994) in

HSCT patients. For this purpose, the reverse mediation

model was examined (from daily physical symptoms via

daily affect to daily coping strategies). Understanding

coping mechanisms (instrumental vs. reactive) will indicate

the direction of psychological intervention in patients fol-

lowing HSCT. In addition, this study features a rare

intensive longitudinal approach of 4 weeks of daily report

of patients’ fairly immediate recovery following HSCT.

Methods

Procedure and participants

The inclusion criteria for the study were the first HSCT and

no history of other major disabling medical or psychiatric

condition, and written informed consent. The recruitment

occurred after elective hospital admission for HSCT. The

daily assessment started from the first day of hospital dis-

charge and lasted 28 consecutive days. All patients com-

pleted self-report web-based (13%) or paper-and-pencil

(87%) diaries in the evening. They also received a short

text message every evening as a reminder to fill in a diary
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and were called thrice during the 28-day period to address

any difficulties and/or answer any questions (first call on

Day 2 in the morning). The study protocol was approved by

the University Ethics Committee (decision No. 24/2014).

The participant flowchart is presented in Figure S1. The

final sample comprised 229 patients after HSCT. Most

participants were in a stable relationship, had at least a

secondary education, were professionally inactive, and

assessed their economic status as average (Table 1). The

majority of the participants were patients with lymphomas,

autologous HSCT, and high-intensity conditioning. Sample

attrition analyses (using a binomial logistic regression)

indicated that the diary study completers and non-com-

pleters did not differ in terms of demographic or clinical

variables, except the type of transplant (B = 1.24, SE =

.30, p\ .001). Allogeneic HSCT was associated with an

increased likelihood of being non-completers.

Measures

Daily physical symptoms

The daily physical symptoms scale consisted of 21 symp-

toms (dyspnea, tightness in chest, dizziness, nausea, vom-

iting, diarrhea, constipation, skin rash, numbness/tingling,

pain i.e. headache, backache, muscle soreness and other,

dry/sore mouth and burning sensation in the mouth, altered/

loss of sense of taste, burning/dry eyes, fatigue, trouble

concentrating, insomnia, appetite loss, cough/runny nose)

based on EORTC QOL-C30 symptom scales (Sprangers

et al., 1998), Larsen and Kasimatis (1991) daily physical

symptom scale, and HSCT-related symptoms. The partic-

ipants checked the symptoms they experienced during each

day, responding to the instruction: ‘‘Today I have experi-

enced the following symptoms (check all that apply)’’.

Table 1 Sample characteristics (N = 229)

Characteristics n (%) M (SD), range

Demographic

Male 127 (55.5)

Employment: yes 82 (35.8)

Marital status: married/partnership 195 (85.2)

Subjective economic status

Above average 27 (11.8)

Average 183 (79.9)

Below average 19 (8.3)

Age (years) 47.83 (13.45), 19–68

Education (years) 14.13 (3.25), 6–28

Clinical

Primary diagnosis

Leukemias and other myeloid neoplasms 42 (18.3)

Lymphomas 105 (45.9)

Multiple myeloma 73 (31.9)

Other cancer types (solid tumor, other) 9 (3.9)

Medical comorbidities

None 114 (48.1)

1 66 (27.8)

2 31 (13.1)

3 or more 18 (11.0)

Type of transplant

Autologous (autoHSCT) 168 (73.4)

Allogeneic (alloHSCT) 61 (26.6)

Myeloablative conditioning 219 (95.6)

Time since diagnosis (months) 21.48 (24.83), 3–180

Medical comorbidities .94 (1.26), 0–7

Days from HSCT to discharge 18.61 (9.26), 10–91

AutoHSCT recipients 14.45 (3.50), 10–33

AlloHSCT recipients 30.05 (10.47), 17–91
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Adding additional symptoms was optional for the study

participants. The narrative responses were compared

against the symptoms on the scale and the symptoms that

differed from the scaled items were added as the 22nd

symptom (total daily score: 0–22).

Daily symptom-related coping strategies

Seven kinds of daily symptom- and health-related coping

strategies were analyzed, with two items per scale.

Brooding and reflection were measured using Ruminative

Response Scale (RRS) items (Treynor et al., 2003). Co-

rumination was measured using Co-Rumination Question-

naire (CRQ) items (Davidson et al., 2014; Rose, 2002).

Venting, positive reframing, acceptance, and active coping

were measured with the abbreviated, situational version of

COPE items (Brief COPE) (Carver, 1997). All statements

referred to coping used on each particular day and were

assessed on a 4-point scale from 1 (I haven’t been doing

this at all) to 4 (I’ve been doing this a lot). A higher result

in each scale indicated greater coping efforts in a particular

type (total daily score per scale: 2–8).

Daily PA and NA

Mood fluctuations were measured using ten items from the

Positive and Negative Affect Schedule (PANAS) (Watson

et al., 1988). The study participants rated how they felt on a

particular day, using a seven-point scale ranging from 1

(not at all) to 7 (very strongly). Higher scores indicated

greater PA and NA, respectively (total daily score per

scale: 5–35).

Within-person and between-person reliabilities (coeffi-

cient omega) are presented in Table 2. All indicators had

acceptable reliability coefficients, considering the double-

item nature of some indicators.

Statistical analysis

Multilevel structural equation modeling (MSEM) was

conducted using Mplus statistical package ver. 8 (Preacher

et al., 2011) to examine the within-person mediation (i.e.

1–1–1 mediation). MSEM is based on the general latent

variable modeling framework, thus it is more flexible than

the conventional multilevel approach (Preacher et al.,

2011). Two models were tested: (1) analyzing the effect of

changes in physical symptoms on affect trough changes in

coping strategies in post-HSCT patients, and (2) examining

the effect of changes in physical symptoms on coping

through changes in mood fluctuations (reverse model rel-

ative to transactional stress model). Due to the fact that we

were interested in the effects on the lower level only, the

impact of between-person differences in the overall level

was omitted (Bolger & Laurenceau, 2013). Mplus code as

provided by Bolger and Laurenceau (2013) was used. All

variables were group-mean centered to analyze only their

within-person part (time-varying fluctuation around the

person’s mean) (Bolger & Laurenceau, 2013). The within-

Table 2 Descriptive statistics, intraclass correlation coefficients (ICCs), within-person and between-person reliabilities (coefficient omega, x),

and within-person correlations

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

1. Physical

symptoms

- .30*** .32*** .07*** .12*** .06*** .04** - .06*** - .04** - .03*

2. Positive affect - .44*** - .12*** - .14*** .04** .01 .20*** .23*** .11***

3. Negative affect .18*** .20*** - .05** .17*** - .04** - .09*** - .02

4. Brooding .62*** .21*** .26*** .17*** .03** .24***

5. Reflection .24*** .25*** .20*** .05*** .28***

6. Co-rumination .22*** .29*** .13*** .19***

7. Venting .34*** .17*** .32***

8. Positive

Reframing

.33*** .33***

9. Acceptance .28***

10. Active Coping

Mean 3.63 14.68 9.82 2.86 3.22 3.74 3.63 3.95 5.45 4.24

SD 2.83 4.72 3.59 1.34 1.46 1.88 1.36 1.73 1.61 1.66

ICC .74 .63 .55 .62 .59 .68 .57 .61 .61 .62

Within-level x .94 .90 .96 .90 .98 .55 .95 .63 .93

Between-level x .87 .87 .56 .56 .56 .56 .56 .56 .56

*p\ .05; **p\ .01; ***p\ .001
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person change scores were calculated by subtracting today

scores from yesterday scores (DVariable = Variableit –

Variableit-1). Outcomes were tested separately; random

intercepts and slopes were estimated. Mediators were tes-

ted separately to avoid multicollinearity. Time was cen-

tered on the middle time point and controlled in

estimations. The maximum likelihood was used as an

estimator.

Results

Preliminary analyses

The number of missing observations was 11% (across all

days and participants). A total of 185 participants (81%)

completed at least 26 of the 28 daily diaries. The final

analysis dataset consisted of 5889 daily reports from 229

participants. The missing pattern analysis indicated no

significant associations between missing-record group

membership and the analyzed variables except positive

reframing intercept i.e. a higher initial level of positive

reframing was observed in the missing-record group

(p = .036). Descriptive statistics, within-person correla-

tions, and intraclass correlation coefficients of daily phys-

ical symptoms, symptom-related coping strategies, and

affect are presented in Table 2.

Within-subject mediation analyses: coping

as a mediator

Within-person change of physical symptoms was directly

and indirectly related to parallel within-person change in

PA fluctuation (Table 3). The specific indirect effects that

were significant involved brooding, reflection, venting,

positive reframing, and acceptance. The increase in phys-

ical symptoms was associated with a parallel increase in

brooding, reflection, and venting, and a decrease in positive

reframing and acceptance. In turn, coping change was

related to a parallel decrease in PA. The indirect effects

accounted for 4–9% of the overall average relationship

between physical symptoms and PA fluctuation (Table S1).

For within-person change in NA fluctuation, similar

results were obtained except positive reframing, which was

not a significant mediator (Table 3). The increase in daily

NA was related to a parallel increase in physical symp-

toms, as well as a symptom-related increase in brooding,

reflection, and venting, and a decrease in acceptance.

Table 3 Lower-level mediation results (MSEM)

Predictor ? Mediator

?
Outcome B (SE) Average effect [95% CI]

a path b path c¢ path Total effect Indirect effect

DPhysical

Symptoms

DBrooding DPositive

Affect

.04 (.01)** - .21 (.07)** - .50 (.05)*** - .52 [- .60; - .45] - .02 [- .04; - .003]

DReflection .06 (.02)*** - .23 (.06)*** - .47 (.04)*** - .52 [- .59; - .44] - .05 [- .07; - .02]

DCo-

rumination

.02 (.02) .11 (.05)* - .53 (.05)*** - .53 [- .60; - .45] .00 [- .02; .02]

DVenting .02 (.02) - .11 (.06)* - .49 (.04)*** - .52 [- .60; - .45] - .04 [- .05; - .02]

DPositive

Reframing

- .04 (.02)** .29 (.05)*** - .50 (.05)*** - .53 [- .60; - .45] - .02 [- .04; - .01]

DAcceptance - .04 (.02)* .28 (.05)*** - .48 (.04)*** - .52 [- .59; - .45] - .04 [- .06; - .02]

DActive

Coping

.02 (.02) .09 (.05) - .51 (.05)*** - .52 [- .60; - .45] - .01 [- .03; .01]

DPhysical

Symptoms

DBrooding DNegative

Affect

.04 (.01)** .34 (.06)*** .36 (.04)*** .39 [.32; .46] .02 [.004; .05]

DReflection .06 (.02)*** .34 (.05)*** .35 (.04)*** .39 [.32; .46] .04 [.02; .06]

DCo-

rumination

.02 (.02) - .004 (.04) .38 (.04)*** .38 [.31; .45] .001 [- .01; .02]

DVenting .02 (.02) .29 (.05)*** .37 (.04)*** .39 [.32; .46] .02 [.002; .04]

DPositive

Reframing

- .05 (.02)** - .08 (.05) .38 (.04)*** .39 [.32; .46] .01 [- .01; .03]

DAcceptance - .04 (.02)^ - .18 (.05)*** .35 (.04)*** .38 [.32; .46] .03 [.02; .05]

DActive

Coping

.02 (.02) - .02 (.04) .38 (.04)*** .39 [.32; .46] .01 [- .01; .02]

D, change from the prior day (t - 1) to the present day (t); a path, the predictor-to-mediator relationship; b path, the mediator-to-outcome

relationship; c¢ path, the predictor-to-outcome direct effect

^p = .051; *p\ .05; **p\ .01; ***p\ .001
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Indirect effects accounted for 6–10% of the overall average

Dsymptoms–DNA relationship (Table S1).

In order to rule out confounds, the mediation models

were repeated with covariates (i.e. age, sex, education,

employment, primary diagnosis, type of transplant, time

since diagnosis, days from HSCT to discharge, and

comorbidities). None of the covariates were related to

mediators or outcomes. No changes in the results of lower-

level mediation were observed.

Reverse-mediation model analyses: affect

as a mediator

Reversal of the relationship between coping and mood

revealed a better model fit for brooding, co-rumination,

venting, and partially for reflection, acceptance and active

coping (Table 4) and higher percent mediation effects

(24–66%; Table S2). Increase in physical symptoms was

related to a parallel increase in NA and a decrease in PA,

which, in turn, was associated with an increase in brooding

and reflection, and a decrease in acceptance (Table 5). PA

fluctuations mediated the dynamic relationship of physical

symptoms with positive reframing and co-rumination,

being decreased with higher symptoms and thus reducing

the above coping. The effect on venting was mediated by

NA fluctuations. For co-rumination and venting, indirect

effects suppressed direct effects. As previously, covariates

did not substantially change the mediation results.

Discussion

The study aimed at examining the mediating effect of

symptom-related coping strategies in the relationship

between daily parallel changes in physical symptoms and

affect (positive and negative). Also, we investigated the

reverse model with the mediating effect of daily mood

fluctuations in symptom–coping relationship in patients

following HSCT. To the best of our knowledge, this study

is one of the first that explores the dynamic, reciprocal

dependencies in the transactional stress-coping model at

the within-person level. The hypothesis of the mediating

role of daily coping, resulting from the transactional theory

assumptions, was only partially supported as the competi-

tive model assuming coping reactivity was more reliable.

In line with the transactional stress-coping model, daily

changes in positive reframing, acceptance, and reflection

partially mediated the association between changes in daily

physical symptoms and mood fluctuation. While positive

reframing and reflection predicted PA fluctuations, accep-

tance predicted NA changes. The effect of positive

reframing and acceptance was beneficial, thus supporting

previous findings (Brans et al., 2013; Chiros & O’Brien,

2011; Cho et al., 2013; Dunkley et al., 2014; Roesch et al.,

2009). Their increase was related to an increase in PA and

a decrease in NA, respectively. The results of this study

suggest these adaptive coping strategies may participate in

the association between functional limitations associated

with physical symptoms and psychological functioning.

Table 4 Model fit indices of within-person multilevel meditation model based on transactional theory (symptoms–coping–affect) and reverse

model (symptoms–affect–coping)

Mediator/outcome Model: Dsymptoms–Dcoping–Daffect Model: Dsymptoms–Daffect–Dcoping

Log likelihood AIC BIC SSABIC - 2Log likelihood AIC BIC SSABIC

Brooding, NA - 20,256.24 40,538.48 40,624.73 40,583.43 - 20,245.40 40,516.80 40,603.06 40,561.75

Brooding, PA - 21,193.23 42,412.45 42,498.72 42,457.41 - 21,173.09 42,372.18 42,458.44 42,417.13

Reflection, NA - 21,114.02 42,254.04 42,340.30 42,298.99 - 21,113.11 42,252.22 42,338.48 42,297.17

Reflection, PA - 22,033.53 44,093.06 44,179.32 44,138.01 - 22,036.25 44,098.50 44,184.77 44,143.46

Co-rumination, NA - 21,898.94 43,823.87 43,910.12 43,868.81 - 21,896.20 43,818.39 43,904.64 43,863.33

Co-rumination, PA - 22,781.37 45,588.73 45,674.99 45,633.68 - 22,770.58 45,567.16 45,653.42 45,612.11

Venting, NA - 20,960.28 41,946.55 42,032.81 41,991.50 - 20,959.85 41,945.69 42,031.95 41,990.64

Venting, PA - 21,912.42 43,850.84 43,937.11 43,895.80 - 21,909.87 43,845.73 43,932.00 43,890.69

Positive Reframing, NA - 21,672.49 43,370.97 43,457.21 43,415.90 - 21,675.24 43,376.47 43,462.72 43,421.41

Positive Reframing, PA - 22,554.58 45,135.16 45,221.42 45,180.11 - 22,560.74 45,147.49 45,233.74 45,192.43

Acceptance, NA - 21,164.94 42,355.88 42,442.13 42,400.82 - 21,172.94 42,371.87 42,458.12 42,416.81

Acceptance, PA - 22,065.96 44,157.93 44,244.19 44,202.88 - 22,069.12 44,164.24 44,250.51 44,209.120

Active Coping, NA - 21,422.51 42,871.02 42,957.27 42,915.96 - 21,418.71 42,863.42 42,949.66 42,908.35

Active Coping, PA - 22,278.77 44,583.54 44,669.81 44,628.50 - 22,272.40 44,570.79 44,657.06 44,615.75

The model with the lower AIC, BIC and SSABIC values indicated better fit (better models in italics)

NA negative affect, PA positive affect, AIC the Akaike Information Criterion, BIC the Bayesian Information Criterion, SSABIC the Sample-Size

Adjusted Bayesian Information Criterion
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Reflection demonstrated a detrimental effect as its increase

co-occurred with the decline in daily PA. This association

may be surprising because reflection is defined as a positive

form of rumination (Treynor et al., 2003) and was found to

enhance PA or undermine NA in intensive longitudinal

(Brans et al., 2013) and traditional longitudinal studies

(Burwell & Shirk, 2007). Other traditional studies, how-

ever, indicated that reflection may trigger brooding (Elliott

& Coker, 2008) and its adaptive function may depend on

the surrounding coping strategies (Marroquı́n et al., 2010).

Further studies at the within-person level are needed in this

area.

The percent of mediation effects by daily coping was

higher for NA, but generally lower compared to the

mediation effect of daily mood fluctuation. Daily changes

in symptom-related coping were rather reactive than

intentional, i.e. daily mood changes mediated the dynamic

relationship of physical symptoms with coping, especially

with brooding, co-rumination, venting, and partly with

acceptance and reflection. Of note, the effect via NA

fluctuation on brooding and venting, and the effect via PA

fluctuation on acceptance demonstrated full mediation. The

findings are in contradiction to the assumptions as to the

prediction of the coping and coping outcomes in the

transactional stress-coping model, but they are consistent

with the inconclusive data on the causality in the rela-

tionship between coping and affect (Carver & Scheier,

1994; Müller et al., 2017). Simultaneously, our findings

confirm the assumption of processuality and complex

dependencies in the coping process. They also broaden our

knowledge about dynamic relationships in the transactional

stress-coping model. The results of this study highlight

daily mood as an integral component of daily physical

symptom experience that can predict, in turn, symptom-

related coping. This study provides valuable insights into

the mechanism of the ways individuals cope with their

daily symptoms, though, the study results may be context-

specific. Thus, future studies are needed to verify whether

the observed mechanism can be generalized to a broader

context of daily coping, not only to disease conditions.

Of note, daily social sharing (co-rumination) occurred

under the condition of positive mood fluctuation only.

Also, a relationship between daily acceptance and reflec-

tion with daily mood was interesting. Acceptance predicted

NA fluctuations and was predicted by PA fluctuations,

while the association of daily reflection was opposite. This

result may support a distinct function and independence of

PA from NA fluctuations in daily life (Fredrickson, 2001),

as well as more complex and reciprocal dependencies

between stress model variables.

The results of this study are consistent with previous

research highlighting the association between daily physi-

cal symptoms and mood (Cho et al., 2013; Chui & Diehl,

2016; Conner et al., 2006; Lay & Hoppmann, 2014; Mas-

sey et al., 2011), indicating not only the same-day associ-

ation, but also the association between both symptoms and

mood change. However, due to the analysis of parallel

changes, it is possible that the change in daily physical

Table 5 Lower-level reverse model mediation results (MSEM)

Predictor ? Outcome Mediator B (SE) Average effect [95% CI]

a path b path c¢ path Total effect Indirect effect

DPS ? DBrooding DNA .39 (.04)*** .04 (.01)*** .02 (.01) .04 [.02; .07] .02 [.01; .03]

DPA - .53 (.05)*** - .02 (.01)** .03 (.01)* .04 [.02; .07] .02 [.01; .03]

DPS ? DReflection DNA .38 (.04)*** .06 (.01)*** .03 (.02)* .06 [.04; .09] .03 [.02; .04]

DPA - .53 (.05)*** - .03 (.01)*** .04 (.02)* .06 [.03; .08] .02 [.01; .03]

DPS ? DCo-rumination DNA .39 (.04)*** - .01 (.01) .03 (.02) .02 [- .01; .05] - .01 [- .02; .004]

DPA - .54 (.05)*** .02 (.01)* .04 (.02)^ .02 [- .01; .05] - .02 [- .03; - .004]

DPS ? DVenting DNA .39 (.04)*** .05 (.01)*** - .01 (.01) .02 [- .01; .04] .02 [.01; .03]

DPA - .53 (.05)*** - .01 (.01) .01 (.01) .02 [- .004; .04] .01 [- .002; .02]

DPS ? DPositive Reframing DNA .39 (.05)*** - .02 (.01) - .03 (.02) - .04 [- .07; - .02] - .01 [- .02; .00]

DPA - .53 (.05)*** .04 (.01)*** - .02 (.02) - .04 [- .07; - .01] - .02 [- .03; - .01]

DPS ? DAcceptance DNA .38 (.04)*** - .03 (.01)** - .02 (.02) - .03 [- .06; - .01] - .02 [- .03; - .01]

DPA - .53 (.05)** .04 (.01)*** - .01 (.02) - .03 [- .06; - .01] - .02 [- .03; - .01]

DPS ? DActive Coping DNA .39 (.04)*** - .001 (.01) .02 (.02) .02 [- .001; .05] .004 [- .001; .01]

DPA - .54 (.05)*** .02 (.01)** .03 (.02) .02 [- .01; .05] - .01 [- .02; .002]

PS physical symptoms, NA negative affect, PA positive affect, D change from the prior day (t - 1) to the present day (t), a path the predictor-to-

mediator relationship, b path the mediator-to-outcome relationship, c¢ path the predictor-to-outcome direct effect

^p = .051; *p\ .05; **p\ .01; ***p\ .001
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symptoms was the result of an increased daily NA and a

decreased daily PA, as suggested by other researchers

(Larsen & Kasimatis, 1991). Further studies are needed in

this area as the above study was conducted in healthy

participants and therefore may not reflect the daily physical

symptom–mood dependencies in disease circumstances.

Contrary to the expectations and previous findings

(Conner et al., 2006; Golightly et al., 2015), more daily

symptoms were not related to more daily coping, regardless

of the content. Increased daily symptoms were rather

related to an increase in the so-called maladaptive daily

strategies (brooding and venting) and to a decrease in those

defined as adaptive (positive reframing, acceptance, co-

rumination). Symptom–affect interdependence and the

mediating role of the daily affect in our study may explain

these findings. In addition, daily active coping, the only

problem-solving strategy, was not significantly related to

both daily physical symptoms or NA. Active coping is

probably triggered and maintained in a controllable situa-

tion (Lazarus & Folkman, 1984) while post-HSCT settings

are rather seen as uncontrollable.

Study limitations

The findings of this study may be limited given the

heterogeneity of the sample, reliance on self-report indices,

the analysis of parallel changes, and separate models for

each strategy and affect. However, they may guide poten-

tial future avenues for research. The sample comprised

patients with various primary diagnoses (with a predomi-

nance of lymphomas) and disproportions in the type of

transplant (autologous vs. allogeneic, with a predominance

of the former). However, most patients underwent

myeloablative (high-intensity) conditioning, which largely

determines post-HSCT adverse symptoms. Still, larger

groups of patients with allogeneic transplant should be

enrolled in further studies. Moreover, the data were self-

reported, which could bias the study results. Furthermore,

we tested the parallel changes in daily symptoms, affect,

and coping. Therefore, we were not able to draw conclu-

sions about the cause-and-effect relationships between

variable changes. Future studies should investigate the

causal relations, that is, the effect of prior within-person

change (t - 1) in one variable on a subsequent change

(t + 1) in this or another variable and potential mediators.

Apart from the reverse association between affect and

coping, the relationship between physical symptoms and

affect could be reverse (as already mentioned). Finally, the

separated models were examined. However, people employ

multiple coping strategies simultaneously and experience

both PA and NA fluctuations daily. Unfortunately, more

complex models in our analyses did not reach convergence.

Thus, further studies are required in this regard to under-

stand everyday coping with illness. Also, future studies

could explore additional covariates such as baseline psy-

chological well-being or daily stress level, which could

affect the daily physical symptoms and mood changes.1

Clinical implications

Next to important theoretical implications, i.e. the verifi-

cation of dynamic and reciprocal dependencies resulting

from the transactional model of stress in everyday life, the

findings have also clinical implications. Specifically,

improving the functional aspect of the quality of life of

patients after HSCT (i.e. physical symptom intervention)

should rather target patient daily mood (PA and NA) than

symptom-related coping. In other words, modification of

the existing coping mechanism (particularly brooding,

venting, and co-rumination) may be less effective than

interventions improving daily affect. For example, the

mindfulness-based interventions (e.g. information about

body–mind relationship or breath- and body sensation-fo-

cused meditation) may be particularly useful. Previous

daily diary intervention study (Davis et al., 2015) and a

recent meta-analysis of randomized controlled trials

(Gotink et al., 2015) confirmed the effectiveness of these

tools in the reduction of both negative states and adverse

physical symptoms in chronic condition. On the other

hand, intervention focused on positive reframing and

acceptance of the present somatic condition may be a part

of the goal of mitigating a negative effect of physical

symptoms on mood.
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